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Introduction 

The MDBA commissioned studies and reports, and drew on a large number of non-
commissioned studies, to assess the implications of reductions in water availability under the 
Basin Plan for irrigated agriculture, communities, and regions in the Basin.  The 
commissioned studies and reports, and many of the non-commissioned reports, are 
available on the MDBA’s online knowledge database, BP-KID.1

Through considering these studies and reports, the MDBA aimed to: 

 

• establish a context and ‘baseline’ for the assessment of social and economic impacts of 
the Plan, by establishing an analytical framework for the assessment, and by considering 
the social and economic context—including past, present and future social and economic 
trends and drivers of change—into which the Basin Plan would be implemented 

• assess the costs and benefits of the draft Basin Plan, at the aggregate (Basin-wide) 
scale, and on regions, industries and communities 

• consider how the social and economic impacts of the Basin Plan could be mitigated, and 
the ways in which communities and governments could play a part in the transition 
process. 

The commissioned and non-commissioned social and economic studies and reports drew on 
‘best available’ scientific knowledge and socio-economic analysis from a range of sources, 
including: 

• social, economic and historical information on Basin communities and economies, from 
the Australian Bureau of Statistics, the Australian Bureau of Agricultural and Resource 
Economics and Sciences, the Productivity Commission, and social and economic 
researchers 

• analyses of potential benefits of the Basin Plan, drawing on the concept of ‘ecosystem 
services’ and an emerging body of work which is seeking to value environmental assets, 
and the improvements to those assets that may result from changed environmental flows 

• economic modelling and analysis of the impacts of the Plan on irrigated agricultural 
production and associated Basin communities 

• analyses of community vulnerability to the Basin Plan, taking into account both 
quantitative social and economic indicators, and qualitative information obtained through 
consultations with communities. 

Commissioned reports 

The MDBA commissioned 22 reports which informed the MDBA’s social and economic 
analysis in five broad areas: 

                                                

1 Refer to http://www.mdba.gov.au/services/publications.   

http://www.mdba.gov.au/services/publications�
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• the social and economic context for assessing the impacts of the Basin Plan 

• measuring the social and economic benefits of the Basin Plan 

• economic modelling and analysis  

• assessments of community and local impacts  

• synthesis and policy. 

The reports and areas of work are summarised in Table 1. Note that some of the areas of 
work overlapped (for example, economic modelling and analysis informed assessments of 
community and local impacts). Hence, it should not be assumed that reports listed under a 
particular category only informed work in that area. 

Summaries of the commissioned reports are presented in Section 1 of this document, 
beginning on page 10. 

Non-commissioned reports 

The MDBA also took into account the findings of a significant number of reports and studies 
which, while not commissioned by the MDBA, were material to the social and economic 
analysis.  

A selection of these reports is summarised in Section 2 of this document, beginning on page 
123.  

A bibliography of material considered by the MDBA is presented in Section 3 of this 
document. 
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Table 1: Commissioned reports which informed the MDBA’s social and 
economic analyses 

Area of work Report  Main methods used Contribution to the 
MDBA’s social and 
economic analysis 

Social and 
economic 
context for 
assessing the 
impacts of 
the Basin 
Plan 

ABS, ABARE et al. (2009) 
Socio-economic context for the 
Murray–Darling Basin.  A report 
from the Australian Bureau of 
Statistics, Australian Bureau of 
Agricultural and Resource 
Economics, and the Bureau of 
Rural Sciences to the Murray–
Darling Basin Authority.     

Analysis of census 
and other socio-
economic data 

Presents a range of 
social and economic data 
on the Basin, drawing 
mainly from the 2001 and 
2006 censuses of 
population and housing, 
and also from other 
sources.   

Social and 
economic 
context for 
assessing the 
impacts of 
the Basin 
Plan 

Frontier Economics (2010).  
Structural adjustment pressures 
in the irrigated agriculture sector 
in the Murray–Darling Basin.   

Literature review 

Policy analysis 

Analysis of economic 
data 

Helps frame analysis of 
social and economic 
impacts, by describing a 
conceptual framework for 
structural adjustment in 
the Basin, and identifying 
the drivers of structural 
adjustment in the context 
of irrigated agriculture. 

Social and 
economic 
context for 
assessing the 
impacts of 
the Basin 
Plan 

Frontier Economics (2011).  The 
potential use of benefit-cost 
analysis in developing the Basin 
Plan.   

Economic analysis Considers how benefit-
cost analysis could 
inform the Basin Plan, 
and the setting of 
‘optimal’ SDLs which 
balance environmental 
benefits with economic 
costs. 

Measuring 
the social 
and 
economic 
benefits of 
the Basin 
Plan  

Morrison, M. and D.  Hatton 
MacDonald (2010).  Economic 
valuation of environmental 
benefits in the Murray–Darling 
Basin.  Report by the Institute 
for Land, Water and Society, 
Charles Sturt University and 
CSIRO Ecosystem Sciences for 
the Murray–Darling Basin 
Authority.   

Environmental 
valuation 

Summarises and 
synthesises the findings 
of previous market and 
non-market studies of 
environmental values in 
the Murray–Darling 
Basin. 
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Area of work Report  Main methods used Contribution to the 
MDBA’s social and 
economic analysis 

Measuring 
the social 
and 
economic 
benefits of 
the Basin 
Plan 

Centre for International 
Economics (CIE 2011).  
Economic benefits and costs of 
the proposed Basin Plan: 
discussion and Issues.     

 

Environmental 
valuation 

Benefit-cost analysis 

Explores the potential 
trade-offs between 
economic, social and 
environmental outcomes 
for each SDL scenario 
presented in the Guide to 
the Proposed Basin Plan. 

Measuring 
the social 
and 
economic 
benefits of 
the Basin 
Plan 

Crossman, N., Rustromji, P. et 
al. (2011).  Status of the aquatic 
ecosystems of the Murray–
Darling Basin and a framework 
for assessing the ecosystem 
services they provide.  An 
interim report to the Murray–
Darling Basin Authority from the 
CSIRO Multiple Benefits of the 
Basin Plan Project.  
Commonwealth Scientific and 
Industrial Research 
Organisation, Canberra. 

Hydrological 
modelling 

Environmental 
valuation 

Benefit-cost analysis 

The CSIRO multiple 
benefits project aims to 
robustly enumerate the 
environmental, social and 
economic benefits of 
environmental water 
prescribed under the 
proposed Basin Plan. 

This interim report from 
the project presents a 
literature review, and 
proposes an approach for 
assessing the multiple 
benefits of the Basin 
Plan. 

Economic 
modelling 
and analysis 

ABARE-BRS (2010b).  
Environmentally sustainable 
diversion limits in the Murray–
Darling Basin: socio-economic 
analysis.   

 

Economic modelling  Estimates changes in 
economic indicators in 
the Basin as a result of 
diversion reductions of 
3,000, 3,500 and 4,000 
GL/y, as proposed in the 
Guide to the Proposed 
Basin Plan. 

Economic 
modelling 
and analysis 

ABARES (2011a).  Economic 
analysis of alternative 
sustainable diversion limits 
options.  ABARES report to 
client prepared for Marsden 
Jacob Associates, April 2011  

Economic modelling  Provides additional 
economic analysis of the 
impacts of the Guide to 
the Proposed Basin Plan, 
taking into account 
changed assumptions 
about the proportion of 
the cuts borne by 
irrigators, and 
government policies 
including Water for the 
Future and the ‘bridging 
the gap’ commitment. 
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Area of work Report  Main methods used Contribution to the 
MDBA’s social and 
economic analysis 

Economic 
modelling 
and analysis 

ABARES (2011b).  Modelling 
the economic effects of the 
Murray–Darling Basin Plan. 

 

Economic modelling  This report was 
commissioned to update 
the economic modelling 
to reflect the Authority’s 
consideration of water 
recovery of 2,800 GL/y. 
The report consolidates 
developments and 
improvements to the 
modelling that have been 
made since the Guide to 
the Proposed Basin Plan. 
The report also considers 
a range of additional 
sensitivity analyses of 
2,400 GL/y and 3,200 
GL/y water recovery 
scenarios, and a wider 
breadth of options for 
consideration of the 
economic impacts.  

Economic 
modelling 
and analysis 

Mallawaarachchi, T., D.  
Adamson, S.  Chambers and P.  
Schrobback (2010).  Economic 
analysis of diversion options for 
the Murray–Darling Basin Plan: 
Returns to irrigation under 
reduced water availability.  Risk 
and Sustainable Management 
Group, School of Economics, 
University of Queensland.   

Economic modelling  Estimates the likely 
regional impacts of 
reductions in water 
availability for irrigated 
agricultural production, in 
the context of water 
recovery of 3,500 GL/y. 

Economic 
modelling 
and analysis 

Adamson, D.  Quiggin, J. and 
Quiggin, D. (2011).  Water 
supply variability & sustainable 
diversion limits: issues to 
consider in developing the 
Murray–Darling Basin Plan.  
Risk and Sustainable 
Management Group, School of 
Economics, University of 
Queensland. 

Economic modelling  

 

Estimates the impact of 
water recovery of 2,800 
GL/y, drawing on the 
research described in 
Mallawaarachchi et al. 
(2010). The report 
includes analysis of six 
different scenarios that 
consider combinations of 
current diversion limits, 
SDLs, trade and climate 
variability.  
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Area of work Report  Main methods used Contribution to the 
MDBA’s social and 
economic analysis 

Economic 
modelling 
and analysis 

Wittwer, G. (2010).  The regional 
economic impacts of 
Sustainable Diversion Limits.  
Report for the Murray–Darling 
Basin Authority.  Centre of 
Policy Studies, Monash 
University, Melbourne.   

Economic modelling  Estimates the short, 
medium and long-term 
implications, as well as 
down stream flow-on 
effects, of the 
introduction of SDLs 
across a range of water 
availability and 
adjustment scenarios.  
Modelling is based on the 
3,000, 3,500 and 4,000 
GL/y reductions in 
diversions proposed in 
the Guide to the 
Proposed Basin Plan, 
and incorporates Water 
for the Future offsets 
(buybacks and 
infrastructure). 

Economic 
modelling 
and analysis 

Wittwer, G. (2011a). Basin Plan 
CGE modelling using TERM-
H20. Report for the Murray–
Darling Basin Authority.  Centre 
of Policy Studies, Monash 
University, Melbourne.   

Economic modelling  Estimates the impact of a 
2,800 GL/y water 
recovery scenario, and 
presents sensitivity 
analyses for 2,400 GL/y 
and 3,200 GL/y 
scenarios. The report 
focuses on the short- and 
long-term effects on 
macroeconomic results 
up until 2029. 

Assessments 
of community 
and local 
impacts  

 

ABARE-BRS (2010c).  
Indicators of community 
vulnerability and adaptive 
capacity across the Murray–
Darling Basin—a focus on 
irrigation in agriculture.   

Analysis of census 
and other socio-
economic data 

Develops an index which 
measures community 
vulnerability to changes 
in water availability, and 
uses this index to 
illustrate the relative 
vulnerabilities of Basin 
communities to changes 
to water availability that 
might occur under a 
Basin Plan. 
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Area of work Report  Main methods used Contribution to the 
MDBA’s social and 
economic analysis 

Assessments 
of community 
and local 
impacts  

 

ABARES (forthcoming). Refining 
the indicators of community 
vulnerability and adaptive 
capacity across the Murray–
Darling Basin — a focus on 
irrigation in agriculture. 

Analysis of census 
and other socio-
economic data 

Updates previous work 
undertaken by ABARE-
BRS in 2010, to take into 
account a 2,800 GL/y 
water recovery scenario, 
and refine the baseline 
used for the analysis. 

Assessments 
of community 
and local 
impacts  

 

MJA, RMCG, EBC Consultants, 
DBM Consultants, ANU, G. 
McLeod and T. Cummins 
(2010).  Economic and social 
profiles and impact assessments 
for the Murray–Darling Basin 
Plan: synthesis report. 

Analysis of census 
and other socio-
economic data 

Community 
consultation 

Assesses the impacts of 
reductions in diversions 
on farmers, industry 
sectors and communities, 
through analysis of social 
and economic data, 
regional consultations, 
and a survey of 
approximately 1,300 
individuals. 

Assessments 
of community 
and local 
impacts  

 

EBC, RMCG, MJA, EconSearch, 
Geoff McLeod, Tim Cummins, 
Guy Roth and David Cornish 
(2011a).  Community impacts of 
the Guide to the proposed Basin 
Plan.   

Analysis of census 
and other socio-
economic data 

Community 
consultation 

Policy analysis 

Provides an in-depth 
understanding of the 
impacts of the proposals 
in the Guide to the 
Proposed Basin Plan at 
the local community 
level, including 
consequences for the 
value chain, supply 
chain, and social and 
cultural effects including 
in relation to mental 
health and community 
well-being. 
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Area of work Report  Main methods used Contribution to the 
MDBA’s social and 
economic analysis 

Assessments 
of community 
and local 
impacts  

 

Arche Consulting (2011).  Basin 
case studies: the socio-
economic impacts of sustainable 
diversion limits and Water for 
the Future investments. An 
assessment at a local scale. 

Input-output analysis Assesses the impacts of 
the Basin Plan and Water 
for the Future initiative on 
agricultural production, 
the irrigation industry and 
the regional economy at 
the local government 
level. The report presents 
several case studies for 
selected local 
government areas, 
modelled under various 
scenarios combining 
SDLs and government 
initiatives, as well as 
sensitivity analyses that 
include interregional 
trade and the WftF 
program. 

Assessments 
of community 
and local 
impacts  

 

Jackson, S., B. Moggridge and 
C. J. Robinson (2010).  Effects 
of change in water availability on 
Indigenous people of the 
Murray–Darling Basin: a scoping 
study.  

Literature review 

Case studies 

Considers the impacts of 
the Basin Plan on 
Indigenous people. 

Assessments 
of community 
and local 
impacts  

 

Sobels, J. (2011).  Social 
assessment of the lower Murray: 
life after less water.   

Community 
consultation 

Describes experiences of 
communities in the Lower 
Murray in adapting to 
loss of irrigation water 
since 2006 as a result of 
the drought. 

Synthesis 
and policy 

BDA Group (2010).  Review of 
social and economic studies in 
the Murray–Darling Basin.   

Literature review Reviews and summarises 
social and economic 
studies relevant to the 
Basin Plan that had been 
undertaken until that 
time. 
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Area of work Report  Main methods used Contribution to the 
MDBA’s social and 
economic analysis 

Synthesis 
and policy 

Nous Group (2010).  Integration 
of socio-economic assessments 
of the Murray–Darling Basin 
Plan.  

Literature review Synthesises the findings 
of two other studies:   

ABARE-BRS, 2010.  
Environmentally 
sustainable diversion 
limits in the Murray–
Darling Basin: 
socioeconomic analysis.   

MJA, RMCG, EBC 
Consultants, DBM 
Consultants, ANU, G.  
McLeod and T.  
Cummins, 2010.  
Economic and social 
profiles and impact 
assessments for the 
Murray–Darling Basin 
Plan: synthesis report. 

Synthesis 
and policy 

EBC, RMCG, MJA, EconSearch, 
Geoff McLeod, Tim Cummins, 
Guy Roth and David Cornish 
(2011b).  Community impacts of 
the Guide to the proposed Basin 
Plan: Volume 4 – Informing 
Choices. 

 

Policy and economic 
analysis 

 

Examines factors that will 
have a material impact 
on the social and 
economic impacts of the 
Basin Plan, and 
describes policy 
opportunities for meeting 
environmental outcomes 
at a lower overall socio-
economic cost. 
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Section 1. Summaries of commissioned reports 

ABARE, BRS and ABS (2009) 

Report title 

ABARE, BRS and ABS (Australian Bureau of Agricultural and Resource Economics, Bureau of Rural 
Sciences and Australian Bureau of Statistics), 2009. Socio-economic context for the Murray–Darling 
Basin: decision analysis report.  

Key points 

• The report made a number of recommendations with regard to analysis that would be required to 
contribute to the development of the Basin Plan and assess its potential social and economic 
impacts. These recommendations included: 

o undertake impact analysis of reduced water availability at three levels of aggregation: 
sectoral, regional and local 

o undertake sectoral and regional analysis with economic models such as ABARES’ Water 
Trade Model and AusRegion models, the University of Queensland’s Risk and 
Sustainable Management Group (RSMG) model, and the Monash University Centre of 
Policy Studies’ TERM–H2O model 

o assess local and community scale impacts using a combination of information from the 
economic modelling, and from social impact assessment of effects on sectors other than 
irrigated agriculture. 

• The report then outlines a range of tools that could be used to integrate information about the 
social and economic effects of changed watering regimes, and facilitate comparison of policy 
options. Those outlined include: 

o cost effectiveness analysis 

o multi-criteria decision analysis 

o benefit-cost analysis and threshold analysis. 

• The report was commissioned very early in the development of the program of research into the 
social and economic implications of the Basin Plan. The MDBA has since undertaken work that is 
broadly consistent with the recommendations of the report. This has included assessments of 
economic impacts on a sectoral and regional basis using economic models; assessments of local 
impacts using assessments of community vulnerability and qualitative community consultation 
techniques; and cost-benefit analyses, including investigation of non-market valuation of the 
Basin’s environmental assets. 

Objectives 

This project aimed to provide expert advice to the MDBA on how to assess ‘the social and 
economic circumstances of Basin Communities dependent on the Basin water resources’, in 
a way which would support the development of the Murray–Darling Basin Plan. 
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Concepts, sources and methods 

The focus of the report was on reviewing, describing and reporting on the decision support 
and analytical tools that can be used to support the socio-economic analysis required 
contribute to the development of the Basin Plan. 

Findings 

The report made a number of recommendations with regard to analysis that would be 
required to contribute to the development of the Basin Plan and assess its potential social 
and economic impacts.  

The report suggested that analyses of the impacts of reduced water availability be 
undertaken at three levels of aggregation: 

• at the sector level—estimate the impact on land and water use for agricultural crops  

• at the regional level—estimate the impact of changes in land and water use on 
employment and incomes by sector and by region 

• at the local level—assess the implications of changed activities at the local level, for 
example urban centres and localities within regions. 

The report suggests that sectoral and regional analysis could be undertaken with economic 
models such as ABARES’ Water Trade or AusRegion models, the University of 
Queensland’s Risk and Sustainable Management Group model, or Monash University 
Centre of Policy Studies’ TERM–H2O model. 

To assess local and community scale impacts, the report suggests combining information 
from the economic modelling with an analysis of changes in social resilience, and social 
impact assessment of effects on sectors other than irrigated agriculture. 

The report then outlines a range of tools that can potentially integrate information about the 
social and economic effects of changed watering regimes and allow comparison of policy 
options.  

• Cost effectiveness analysis—this technique could be used to compare costs of achieving 
goals for each asset independently, identify the ‘opportunity cost’ in terms of the benefits 
forgone and help identify if there are critical thresholds beyond which costs increase 
rapidly. 

• Multi-criteria decision analysis—this tool is useful for considering options and 
consequences. It could provide a ranking of alternative watering options by assigning 
weights to each criterion included in the analysis. The ranking of watering priorities could 
be done according to preferences and understanding of members of an expert panel. 
Where non-market values are largely unknown but there is an understanding by experts 
of their general magnitude, this method could facilitate consensus building and 
determine critical issues of conflict. 

• Benefit-cost analysis and threshold analysis (CBA and TA)—these methods would 
present the costs and benefits of specific options to decision makers in a structured way. 
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CBA and TA could provide a ranking of watering priorities, with benefits and costs 
expressed in Net Present Value (NPV) terms. However, for many environmental assets 
there is limited non-market information available, which would make the use of CBA or 
TA for decision-making problematic. 

Assumptions and limitations 

The report was commissioned very early in the development of the program of research into 
the social and economic implications of the Basin Plan. The MDBA has since undertaken 
work that is broadly consistent with the recommendations of the report. This has included 
assessments of economic impacts on a sectoral and regional basis using economic models; 
assessments of local impacts using assessments of community vulnerability and qualitative 
community consultation techniques; and cost-benefit analyses, including investigation of 
non-market valuation of the Basin’s environmental assets.  
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ABS, ABARE and BRS (2009) 

Report title 

ABS, ABARE and BRS (Australian Bureau of Statistics, Australian Bureau of Agricultural and 
Resource Economics and Bureau of Rural Sciences), 2009. Socioeconomic context for the Murray–
Darling Basin: descriptive report.  

Key points 

• This report presents a range of social and economic data on the Basin, drawing mainly from the 
2001 and 2006 censuses of population and housing, and also from other sources. These data 
have informed the MDBA’s understanding of the social and economic context for the Basin Plan.  

• The report’s findings include: 

o Patterns of population growth and decline in the Basin vary. Generally speaking, larger 
settlements have grown, while smaller more remote settlements have declined in 
population. 

o Like Australia as a whole, the Basin’s population is ageing. This demographic trend is 
more pronounced in rural and remote areas of the Basin. 

o The agricultural sector is an important contributor to the Basin economy, and a significant 
employer. Relative to other sectors, it is a particularly important employer in some 
northern and western areas of the Basin (e.g. the Moonie, Paroo, Gwydir, Border Rivers 
and Barwon–Darling). 

o Irrigated agriculture is a significant user of water in the Basin. The gross value of irrigated 
agricultural production in the Basin rose from $5 billion to $5.5 billion between 2000–01 
and 2005–06. The gross value of overall agricultural production rose from $14 billion to 
$15 billion over the same period. 

o The number of people directly involved in farming in the Basin has declined over recent 
decades, and the farming population is ageing faster than the general population.  

o Some Basin communities have relatively lower levels of community well-being, as 
measured by indicators of employment, services, and level of relative socio-economic 
advantage/disadvantage, than others. Generally speaking, the more advantaged areas 
within the Basin are located around large urban centres, such as Canberra, Dubbo, 
Bathurst, Wagga Wagga, Albury–Wodonga, and Mount Barker. The patterns of 
disadvantage are more patchy. Many of the more disadvantaged areas are found in more 
remote areas of the Basin.  

o Most of the data in the report are for a very limited time period (largely for 2001 and 2006, 
a period affected by drought, and also a time of relative economic prosperity for 
Australia). Nevertheless, the broad socio-economic trends evident in this time period are 
likely to be largely indicative of longer-term trends (e.g. ageing population, declining 
populations in some areas, declining agricultural employment). Trends relating to 
particular industries, such as rice or cotton production, are more likely to be subject to 
short-term variations. 

Objectives 

The objective of the report was to provide a description of the socio-economic circumstances 
of people who use Basin water. The report was intended to establish a baseline of 
information which can be updated and analysed to assist in progressively monitoring the 
socio-economic circumstances of the Basin and its communities. 



14 

Concepts, sources and methods 

The report presents statistics about the Basin, Sustainable Yield (SY) Regions (as defined 
by the CSIRO for use in the Murray–Darling Basin Sustainable Yields project), and selected 
communities (e.g. urban centres and localities), drawing on a variety of ABS and non-ABS 
sources.  

The statistics include: 

• historical population trends for the Basin and for larger urban centres  

• detailed population data, including size, age structure, and data on indigenous born and 
foreign born, for sustainable yield regions and urban centres in 2001 and 2006 

• data on household size and occupancy from the 2006 census, and recent data on water 
use by households 

• data on industry, occupation and income, at the Basin and SY region scales 

• more detailed data on employment, production and water use for specific industries 
(agriculture, mining,  manufacturing, tourism) 

• data on labour force participation and unemployment, at the Basin and SY region scale 

• more detailed data on the population, age structure, income, assets and education of 
farmers, at the Basin and SY region scale 

• relative indicators of community well-being (employment, services, level of socio-
economic advantage and disadvantage) for different categories of urban centres, SY 
regions, SLAs and/or postcodes within the Basin. 

The statistics were drawn from data sources including: 

• the 2001 and 2006 censuses of population and housing, used to produce Basin and SY 
region data on population, employment, age, gender, Indigenous status, country of birth, 
dwellings, family, education, voluntary work, income and Internet connection 

• the ABS’s index of relative socio-economic advantage and disadvantage (SEIFA), 
derived from data from the 2006 census 

• data on agricultural commodities and water use from the ABS Agricultural Censuses of 
2000–01 and 2005–06. 

• ABS estimates of the Gross Value of Agricultural Production and Gross Value of Irrigated 
Agricultural Production, using methodologies developed by the ABS 

• the ABS’s Water Accounts, which integrate data from a range of sources 

• the ABS’s Building Approvals publication, which compiles data provided by local 
government and other authorities 
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• the ABS’s Estimated Resident Population reports, which estimate the population for 
specified areas taking into account recent census counts, estimated natural increase, 
and estimated migration 

• the ABS’s population projections 

• the ABS’s surveys of domestic use of water and energy 

• Australian Tax Office data on income and businesses 

• ABARE economic data on irrigation farms, drawing from an ABARE survey for the 
financial years 2006-07 and 2007-08 

• data from Tourism Australia 

• data from the Bureau of Infrastructure, Transport and Regional Economics 

• a range of other ABS sources on social trends, environmental issues, and other matters 

Assumptions and limitations 

The data presented in the report are secondary data, which draw on a large number of other 
sources. These sources have varying degrees of consistency and reliability. They are also 
subject to a range of different assumptions and limitations.  

Given the large number of sources drawn on in the report, it is not practicable to list all the 
assumptions and limitations here. However, some of the key assumptions and limitations 
include: 

• Potential limitations of census data. Census data was concorded to Basin and SY 
regions using collection district (CD) to Basin and CD to SY region concordances. These 
concordances were area-based. While there was generally a good alignment of CDs to 
Basin Plan and SY region boundaries, this alignment was less optimal in less populated 
areas (e.g. far western NSW). The data were also subject to issues which may affect the 
quality of census data. 

• Different methodologies were used to calculate water use data from the 2000–01 and 
2005–06 agricultural censuses. Thus, it is not possible to accurately compare water use 
over time. 

• Data from the Water Account were drawn from a variety of sources, with variable 
degrees of consistency and reliability.  

• The data presented in the report are largely for two years:  2000–01 and/or 2005–06. 
Nevertheless, many of the broad socio-economic trends evident in this time period are 
likely to be largely indicative of longer-term trends (e.g. ageing population, declining 
populations in some areas, declining agricultural employment). Trends relating to 
particular industries, such as rice or cotton production, are more likely to be subject to 
short-term variations. 
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• The report does not present data for all the regions which will be covered by the Basin 
Plan. While the data which are presented for the Basin, for Sustainable Yields Regions, 
for urban centres, and for other Australian Standard Geographical Classification (ASGC) 
units provide useful background, they are not always as useful as data would be for 
Basin Planning regions. 

• The analysis of services in this report was very limited, as it mainly focussed on 
employment in services across regions (health, education and local government). No 
data were presented on local service access or the regional location of services, which 
could have been useful for assessing community wellbeing. Accessing and/or collecting 
such data is a significant task, and was beyond the scope of the report. 
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Frontier Economics (2010) 

Report title 

Frontier Economics, 2010. Structural adjustment pressures in the irrigated agriculture sector in the 
Murray–Darling Basin. Report for the Murray–Darling Basin Authority, Canberra. 

Key points 

• This report helps to build common understanding of the potential impact of the Basin Plan within 
the context of ongoing change in Basin communities, and to foster discussion about potential 
impacts of the Basin Plan in relation to other pressures. 

• This report helped frame the MDBA’s analysis of social and economic impacts, by describing a 
conceptual framework for structural adjustment in the Basin, and identifying the drivers of 
structural adjustment in the context of irrigated agriculture. 

• The report identifies a wide range of adjustment pressures that affect the irrigation sector. The 
impacts of water policy reforms (including the Basin Plan) are difficult to separate from these 
other pressures. As a result of many factors, the contribution of agriculture to the Basin economy 
is small and declining, and any impacts of the Basin Plan need to be considered in the context of 
these ongoing changes. 

• In the context of changes to water availability, irrigators can use a range of mechanisms to help 
adapt to changes, including water markets and increased water use efficiency.  

Objectives 

The report aimed to: 

• identify, define and assess the range of pressures for adjustment in the irrigated 
agricultural sector in the MDB  

• assess the relative importance of natural factors affecting water availability and 
government water policy compared with other non-water related factors contributing to 
adjustment. 

Concepts, sources and methods  

The report reviews the range of water-related and non-water related adjustment pressures 
that influence irrigators and their respective industries. Through a conceptual framework 
presented on Figure 1 on page 9 of the report (reproduced below), it describes the 
relationships between these pressures. In doing so, the report highlights the difficulties of 
determining impacts of the Basin Plan, given the multiplicity of confounding factors.  

The report draws upon information from multiple sources, including state and 
Commonwealth government agencies, industry publications and its own publications. While 
it is primarily a qualitative assessment, it draws upon quantitative data and examples where 
possible. 

The report covers multiple scales, from the property scale up to the Basin and national 
scales. While its focus is on the irrigated agriculture sector, it is also relevant to industry 
more broadly, as it also discusses adjustment pressures other than those relating to water 
availability. 
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Reproduced Figure 1 from page 9 of Frontier Economics (2010) 

Findings 

Adjustment and structural change 

The report describes how structural change is an ongoing and natural process, influenced by 
market, social, environmental and technological factors, as well as government policy, and 
which is essential for improving national productivity and driving innovation. It also notes that 
debate about adjustment can arise as the benefits and costs of change can be unevenly 
distributed.  

A key point made by the paper is that irrigators are affected by a multitude of adjustment 
pressures which vary across the Basin, and that these are often unpredictable. The relative 
importance of water availability and water policy varies, compared with non-water related 
adjustment pressures.  
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Non-water related factors 

The report finds that irrigation industries and communities in the Basin have been constantly 
changing over many decades in response to market, social and technological factors. 

In this context, further change is inevitable. The patterns of rural change typified by farm 
consolidation, ageing farmers, and population movements from small towns to regional 
centres will continue regardless of changes in water availability or policy. 

The report also describes how irrigation industries in the Basin compete in global markets. 
The recent collapse in farm gate milk and wine prices illustrate how market conditions will 
play a critical role in determining the future of irrigated agriculture. 

The report notes that in the context of these factors, when monitoring changes in socio-
economic outcomes it is extremely difficult to separate the impacts of water policy and other 
government interventions from the background of change. In most cases, attributing all 
observed changes in socio-economic outcomes to government policy interventions will 
overstate their importance. 

Water availability for irrigation 

The report describes how, in the context of ongoing change, the recent severe drought has 
led to more rapid change and hardship. Some industries, such as the rice industry, have 
wound back production almost entirely in recent years. This has resulted in flow-on effects 
on associated industries and communities. 

Future water availability will be critical in determining the nature and extent of irrigation in the 
MDB. While the Basin Plan will play a role in influencing future water availability, it will also 
be subject to uncertainty due to climate change, and increased market access and demand 
from urban centres (with high capacity to pay for water) could further affect water available 
for irrigation. 

Despite possible changes in water availability, irrigators will find ways to adjust. Irrigators 
have found ways of managing drought, and will continue to adjust to seasonal changes in 
water availability.  

The water market has played a critical role in this process, and helped keep industries alive. 
It has enabled horticultural and viticultural producers to purchase water and keep their trees 
and vines alive; rice growers to sell their annual allocations and generate income; and dairy 
producers to substitute between using/purchasing water and buying in additional fodder. 

Irrigators have also improved water use efficiency, drawn on scientific research to improve 
water management, and invested in upgrading irrigation infrastructure where cost-effective 
and labour saving. 

Water policy 

The report finds that water policy will have impacts on irrigators’ adjustment decisions. 

In dealing with the drought, many irrigation businesses have accumulated high levels of debt 
and remain in survival mode. Many are currently weighing up their options about whether to 
continue to irrigate or whether to sell their water, land or both.  
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The impacts of future water policy need to be considered in this context. For example, the 
Commonwealth has recently become a major purchaser of water entitlements from irrigators 
and the additional financial injection is assisting many individual irrigators as they manage 
these changes. However many people in the Basin are wary about the buyback program, 
and are concerned about the flow-on social and economic impacts on local communities of 
reduced water for irrigation. 

The report suggests that these concerns also apply to the Basin Plan, and that key 
unknowns are the nature and additional magnitude of reductions in water availability for 
irrigation and whether water access entitlement holders will receive financial payments under 
the risk assignment provisions in the Water Act 2007 (Cth). 

The report also describes how other aspects of water policy impact on adjustment decisions. 
While water markets have provided irrigators with flexibility to respond to market conditions 
and drought, water market barriers, such as the Victorian four per cent annual limit, add 
uncertainty and cost as irrigators make tough financial and personal decisions. More 
generally, when water policy is unclear or not effectively communicated, irrigators are likely 
to make uninformed and inefficient adjustment decisions.  

Implications for the Basin Plan  

The report makes a number of suggestions with respect to the Basin Plan, including: 

• Moving water extraction onto a sustainable basis should be aimed at maximising the 
overall value of water, including environmental and non-consumptive uses. Achieving 
this will improve security for irrigators.  

• Maximising the value of water requires a deeper understanding of the trade-offs between 
environmental, social and economic values of water. Further assessment to understand 
these values—both costs and benefits of different uses of water—is essential.  

• The MDBA can minimise the cost of the Basin Plan on irrigators through the provision of 
information and flexible policy tools.  

• Providing clear information to Basin communities on the draft Basin Plan and the 
application of its risk assignment provisions will help irrigators make informed decisions.  

• Improving the performance of water markets through the Basin Plan trading rules and 
removal of artificial volumetric restrictions will help irrigators minimise the cost of the 
Basin Plan by allowing a more efficient reallocation of the available water.  

• Timing of SDL implementation (e.g. in wet versus dry years) will affect the costs to 
irrigators and needs to be considered in planning. Flexible carryover provisions and 
transparent arrangements for water allocation in dry times at the state level will help 
irrigators manage increased variability in water allocations.  

• The MDBA can play an ongoing role in identifying where water policy adjustment 
pressures in the MDB are significant, but as an agency responsible for water 
management, the MDBA is not responsible or well-placed to make social welfare 
policies.  
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Assumptions and limitations 

The report was commissioned in the early stages of Basin Plan development. It was 
undertaken before draft SDLs had been determined, and made no effort to predict or identify 
impacts of the Basin Plan. However, its purpose was not to predict adjustment pressures 
under specific circumstances of reduced water availability, but to describe the range of 
adjustment pressures. To this end, it achieves its aims of priming debate and informing the 
MDBA’s understanding of the social and economic impacts of the proposed Basin Plan. 
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Frontier Economics (2011) 

Report title 

Frontier Economics, 2011. The potential use of benefit-cost analysis in developing the Basin Plan.  

Key points 

• Benefit-cost analysis (BCA) is a useful tool for informing the Basin Plan. It could inform setting of 
‘optimal’ sustainable diversion limits which balance environmental benefits with economic costs. 

• To date, the MDBA’s benefit-cost analyses to inform the Basin Plan have had some limitations. 
They have not covered an appropriate range of sustainable diversion limits; did not consider local 
and regional costs and benefits; relied too much on (potentially overly simplistic) average figures 
for water availability; and relied on simplistic ecological response functions. 

• The MDBA could improve its benefit-cost analyses for the Basin Plan by considering a broader 
range of sustainable diversion limits, taking into account climate variability, and improving its 
knowledge of the environmental changes that occur as a result of allocating more water to the 
environment. 

Objectives 

This paper presents a high-level review of the potential role of benefit-cost analysis (BCA) in 
informing the Basin Plan. It also suggests how the usefulness of BCA as a decision-making 
tool for the Basin Plan could be maximised. 

Findings 

The paper proposes that an ‘optimal’ sustainable diversion limit would balance 
environmental benefits with economic costs. The environmental benefits are likely to 
increase as more water is allocated to the environment, and be subject to a ‘threshold effect’ 
whereby a minimum amount of water must be delivered to the environment before further 
environmental benefits can be realised. Economic costs will be relatively small initially, but 
will rise sharply as increasingly valuable irrigation activities become constrained by lack of 
water. An ‘optimal’ allocation would maximise the sum of the net benefits—that is, the sum of 
environmental, social and economic benefits minus the environmental, social and economic 
costs. 

The paper proposes that BCA would provide a sound conceptual framework within which to 
compare these costs and benefits. It notes that a central challenge for BCA is to compare 
economic costs and environmental benefits using a common metric. This can be done either 
by assigning a dollar value to environmental benefits, or by making a value judgement about 
the value of environmental benefits. The BCA will only be as good as the assumptions, 
scope and data on which it relies. 

The paper describes the concept of marginal benefit. Maximum benefits are realised when 
any extra water returned to the environment would have a greater economic cost than the 
environmental benefit it produces—in other words, when there is no marginal benefit, but a 
marginal cost, from further increases in water returned to the environment. With this concept 
in mind, it is important to note that it would be possible to return an amount of water to the 
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environment which results in net benefits relative to the status quo, and yet where the total 
sum of potential net benefits is not maximised. 

The paper suggests that the current application of BCA to the Basin Plan has some 
limitations, namely: 

• Any sensitivity analysis of benefits and costs needs to cover an appropriate range of 
SDLs. The paper notes that while the MDBA has (through commissioned work 
undertaken by the CIE) assessed the benefits and costs of 3,000 GL, 3,500 GL and 
4,000 GL/y water recovery scenarios, the actual proposed SDL may fall outside this 
range. 

• It is overly simplistic to use averages when considering the amount of water reallocated 
to the environment. In practice, this water could be reallocated in a variety of ways; for 
example, in dry periods, consumptive users and the environment could share the 
reductions in water equally, or consumptive users could bear more of the reduction, 
depending on what entitlements are recovered for the environment. If such details are 
not taken into account, a BCA could significant under- or over-estimate the 
environmental benefits and/or economic costs. 

• Local and regional scale impacts need to be taken into account. 

• The ecological response functions used by the MDBA to date (for example, in the CIE 
benefit-cost analysis) need to be improved. The MDBA also needs to understand the 
potential error associated with these functions. 

The paper then suggests some ways in which BCA could be improved. These include: 

• A broader range of SDL scenarios should be considered.  

• The impacts of climate variability need to be considered when assessing costs and 
benefits.  

• Better environmental information is required. Without a more sophisticated 
understanding of the environmental changes that result from providing more water to the 
environment, it is difficult to conceive of any framework that could be used to establish a 
robust basis for decision-making.  

The paper suggests that the BCA could be used by the MDBA to: 

• Communicate the impacts of the Plan, and of specific SDLs, by explaining how they 
strike an appropriate balance between environmental and consumptive uses, under a 
range of conditions. 

• As an analytical tool, to explore the extent to which the BCA relies upon the availability of 
high-quality data on a specific cost or benefit. This could help inform, and prioritise, 
further work to quantify and assess specific costs or benefits. 
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Assumptions and limitations 

This paper was written in the context of Frontier Economics being asked to peer review the 
CIE’s benefit-cost analysis work. Hence, it considers the value of using BCA to inform the 
Basin Plan as described in the CIE report. It does not consider subsequent work to assess 
benefits of the Plan (e.g. ongoing work by CSIRO). 
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Morrison, M. and D. Hatton MacDonald (2010) 

Report title 

Morrison, M. and D. Hatton MacDonald, 2010. Economic valuation of environmental benefits in the 
Murray–Darling Basin. Report by the Institute for Land, Water and Society, Charles Sturt University 
and CSIRO Ecosystem Sciences for the Murray–Darling Basin Authority, Canberra. 

Key points 

• The report presents the best available data on economic benefits of environmental improvements 
in the Basin. These data are drawn from existing market and non-market economic valuation 
studies of environmental values in the Basin. 

• However, as the report makes a number of assumptions, and there are limitations associated with 
the data used to generate the estimates, the results of the study should be seen as indicative of 
the likely benefits, and not a full and precise valuation. 

• The report presents estimates of non-use values for each region of the Basin for up to five 
attributes: recreation, healthy native vegetation, native fish, frequency of waterbird breeding, and 
waterbirds and other species. It finds that: 

o The largest values for each of the attributes (native vegetation, native fish, frequency of 
waterbird breeding, and waterbirds and other species, but excluding recreation) are for the 
Murray River.  

o For most of the attributes, the next highest values are for the Goulburn River. Values for the 
Ovens, Campaspe and Loddon Rivers are also relatively high. The lowest values are for the 
Moonie River. 

o In general, the values for the NSW and Victorian rivers are fairly similar for vegetation, fish 
and waterbirds and other species. Values for Queensland and South Australian rivers are 
lower.  

o The values for waterbird breeding are highest in the Murray and Macquarie–Castlereagh 
systems. 

• The report also presents an aggregate value of $4.3 billion for the value of improving the Coorong 
from poor to good quality. 

Objectives 

This report aimed to describe how environmental valuation can be used to support the 
development of sustainable diversion limits in the Basin. It reviewed methods that could be 
used to undertake environmental valuation in the Basin, and previous studies which had 
estimated values of environmental assets within the Basin. Drawing on this information, it 
aimed to present defensible value estimates for the Basin as a whole. 

Concepts, sources and methods 

From an economic perspective, environmental resources can be valued in terms of ‘use’ and 
‘non-use’ values. 

• Use values result from either the direct or indirect use of an asset. Direct use of an 
environmental asset includes recreation and amenity values while indirect use includes 
values for improved ecosystem function such as reduced salinity and turbidity.  
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• Non-use values reflect individuals’ willingness to pay to preserve a resource independent 
of any actual use.  

Added together, these use and non-use values make up the ‘total economic value’ (TEV) of 
a good. It is important to note that TEV can only be estimated for marginal changes in 
environmental quality—for example, changes to environmental values as a result of 
sustainable diversion limits.  

The report reviews the techniques that can be used to estimated environmental values. The 
main techniques include market prices, revealed preference techniques and stated 
preference techniques.  

• Market prices allow values for some uses to be directly measured. 

• Revealed preference techniques use market data such as travel costs or house prices to 
value environmental quality.  

• Because non-use values cannot be directly observed, they can only be estimated 
through stated preference techniques. Stated preference techniques include contingent 
valuation and choice modelling. 

The report notes that there has been increasing use of non-market valuation techniques in 
both Australia and overseas. 

Existing valuation of environmental resources in the Murray–Darling Basin 

The report reviewed previous valuation estimates for the Murray–Darling Basin. It found that 
a number of estimates have already been made. 

• Travel cost and contingent valuation studies have estimated recreational use values in 
the Basin. Most of these studies have found a recreational value of about $30 to $70 (in 
current dollars) per visitor. A more recent travel cost study found much higher values for 
the Barmah Wetlands ($561/trip) and Coorong ($270/trip). 

• Studies have estimated indirect use values associated with changes in water quality. 

• A number of studies have estimated the non-use values associated with improved 
riverine and wetland health. These include estimates of the value of increases in healthy 
native vegetation; increases in fish species and/or populations; increased frequency of 
waterbird breeding; increased numbers of waterbirds; and other values of interest 
including changes to the quality of icon and other sites. 

These values have been calculated with reference to the numbers of visitors (in the case of 
travel cost studies) or numbers of households (in the case of indirect use and non-use 
values). 

Developing non-market values for the Murray–Darling Basin 

The authors developed a methodology through which environmental values could be utilised 
to assist in the setting of sustainable diversion limits. Using this methodology they developed 
estimates for each region of the Basin for both use and non-use values.  
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The authors first identified the main regions in the Basin and the assets of interest in each of 
these regions. Taking into account the existing literature on environmental valuation in the 
Basin, environmental attributes (i.e. recreation, native vegetation, native fish, colonial 
waterbird breeding, waterbirds and other species) were then identified for each of these 
environmental assets. The authors then identified which source studies were most suitable 
for valuing each of these attributes in each of the 19 regions. 

Because not all attributes in all regions had been covered by previous studies, the authors 
used a ‘benefit transfer’ approach to develop valuation estimates for these regions and 
attributes, drawing on estimates generated for other attributes in other regions. 

Findings 

Aggregate values for Basin regions 

Drawing on previous work, the report estimates recreational values for seven regions of the 
Murray–Darling Basin. 

The report estimates non-use values for five environmental attributes (native vegetation, 
native fish, colonial waterbird breeding, and waterbirds and other species) for nineteen 
regions in the Murray–Darling Basin. These estimates were derived from previous studies. 
The report then aggregates these results across the population. In aggregating the results, 
the report: 

• Presents aggregate values for the corresponding State population, for all regions except 
for the Murray River. 

• Presents aggregate values for the Australian population, in the case of the Murray River. 
It is assumed that the Murray is valued by respondents outside NSW. 

• Explains how, in calculating aggregate values, it would be inappropriate to assume that 
non-respondents will have the same value as respondents. The authors instead suggest 
that as a ‘base case’, an approach used by Morrison (2000), whereby 30 per cent of non-
respondents are assumed to have the same value as respondents, should be used.  

Using the base case scenario, the authors calculate that the largest values for each of the 
attributes are for the Murray region. For most of the remaining attributes, the next highest 
values are for the Goulburn–Broken region, while the lowest values are for the Moonie. The 
values for waterbird breeding are also highest for the Murray region, with the Macquarie–
Castlereagh a distant second. 
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Aggregate values for native vegetation, native fish, waterbird breeding, and 
waterbirds and other species at the regional level (base case) 

Regions Native 
vegetation 

Native fish Colonial 
waterbird 
breeding 

Waterbirds and 
other species 

 $’000 (present values) 

  1 per cent  
increase in 

healthy native 
vegetation 

1 per cent  
increase in native 
fish populations 

1 year increase 
in frequency of 

breeding 

Unit increase in 
number of 

waterbirds and 
other species 

present 

Barwon–Darling $3,594 $667 $24,693 $3,578 

Border Rivers $2,437 $414  $1,086 

Campaspe $3,363 $2,990  $2,299 

Condamine-Balonne $2,926 $414 $15,337 $1,086 

Mt Lofty Ranges  $1,494 $1,329  $1,022 

Goulburn–Broken $5,019 $4,463  $3,431 

Gwydir $3,482 $667 $24,693 $1,749 

Lachlan  $3,482 $667 $24,693 $1,749 

Loddon–Avoca $3,363 $2,990  $2,299 

Macquarie–
Castlereagh 

$3,482 $667 $58,802 $1,749 

Moonie $1,961 $277  $728 

Murray  $79,098 $73,794 $375,369 $12,203 

Murrumbidgee  $3,594 $667 $24,693 $3,578 

Namoi  $3,482 $667  $1,749 

Ovens $3,363 $2,990  $2,299 

Paroo $2,598 $414 $15,337 $1,086 

Snowy Mountains 
Scheme 

    

Warrego $2,598 $414  $1,086 

Wimmera $2,660 $509  $1,336 

Source: Morrison and Hatton MacDonald (2010) 
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Analysis of sensitivity to aggregation assumptions 

To provide an indication of sensitivity of the results to the aggregation assumptions, the 
report also considers two other scenarios, using alternative aggregation assumptions. These 
alternative assumptions respectively assume that (i) 25 per cent of households in other 
states (i.e. outside the state directly relevant to the region considered) value improvements 
in riverine quality in those Basin regions that contain key environmental assets; and (ii) 
50 per cent of households in other states value improvements in riverine quality in regions 
that contain key environmental assets, and 20 per cent of households value improvements in 
quality in other regions (i.e. regions that do not contain key environmental assets).  

Aggregate values for the Basin as a whole 

Morrison and Hatton MacDonald do not add up the regional values to obtain a Basin-wide 
total. However, it is possible to add up the regional values (as presented in the table above) 
to obtain such a total. In doing this, it is assumed that (as noted in the assumptions and 
limitations section below) the values for each region are not affected by the supply of 
resources (environmental quality) in other regions.  

For the Basin as a whole, addition of the regional values calculated by Morrison and Hatton 
MacDonald suggests that a one per cent improvement in the health of native vegetation in 
the Basin would have a value to the community of around $132 million, while a one per cent 
increase in native fish populations would have a value of around $95 million. A one-year 
increase in the frequency of bird breeding events across the Basin would have a value of 
around $564 million.  

Changes to the aggregation assumptions can significantly alter these Basin-wide results. For 
example, the value benefit from a one year increase in the frequency of bird breeding is 
around $206 million higher in scenario two relative to the base case ($770 million compared 
with $564 million). 

Basin-wide aggregate values for native vegetation, native fish, waterbird breeding and 
waterbirds and other species  

Regions Native vegetation Native fish Colonial 
waterbird 
breeding 

Waterbirds and 
other species 

 $’000 (present values) 

  1 per cent  
increase in healthy 
native vegetation 

1 per cent  increase 
in native fish 
populations 

1 year increase in 
frequency of 

breeding 

Unit increase in 
number of 

waterbirds and 
other species 

present 

Base case $131,996 $95,000 $563,617 $44,113 

Scenario one $149,890 $100,917 $660,776 $55,256 

Scenario two $186,703 $117,089 $770,083 $77,035 

Source:  Analysis of results presented in Morrison and Hatton MacDonald (2010) 
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Value of improving water quality of the Coorong 

The authors also calculate (but do not present in their tables) that the aggregate value of 
improving the quality of the Coorong from poor to good quality would be $4.3 billion. 

Assumptions and limitations 

The estimates produced by this report rest on a number of assumptions. These include: 

• The study draws on previous studies. It is assumed that these existing studies provide 
an adequate guide to the underlying community values for the whole Murray–Darling 
Basin, and that the environmental values from these existing studies are appropriate, 
despite methodological differences between studies.  

• It is assumed that environmental values can be presented as present values, and that a 
discount rate of 28 per cent is appropriate. This rate was commensurate with rates found 
in time preference experiments. However, there is considerable debate in the economics 
community about what discount rates are appropriate in an environmental context. Some 
economists advocate very low discount rates should apply, given the intergenerational 
nature of environmental costs and benefits. 

• It is assumed that (except in the case of the River Murray) respondents outside of the 
state where an environmental asset is located do not value the asset. 

• It is assumed that a proportion of non-respondents (30 per cent) have values similar to 
respondents, but that all other non-respondents have zero values.  

• It is assumed that the values for each region are not affected by the supply of resources 
(environmental quality) in other regions.  
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Centre for International Economics (2011) 

Report title 

Centre for International Economics, 2011. Economic benefits and costs of the proposed Basin Plan: 
discussion and issues. Report for the Murray–Darling Basin Authority.  

Key points 

• This report provides a sound basis on which to understand the magnitude of costs and benefits of 
the Basin Plan. Overall, it finds that the order of magnitude of the benefits of the Plan exceeds the 
costs. The report’s findings are based on the three water recovery scenarios set out in the 
MDBA’s Guide to the Proposed Basin Plan.  

• A key limitation of the report is that it draws on currently available information about ecological 
responses to increased environmental flows and the valuation of those responses. Data 
limitations—particularly related to ecological responses to increased flows and the associated 
economic valuation of these responses—mean that it is difficult to have a high level of confidence 
in associated estimates of benefits.  

• Because of its underlying assumptions and limitations, this report does not derive an exact ratio 
between costs and benefits. However, it finds that if the mid-points of the ranges of estimates are 
used, the benefits of the Plan are greater than the costs. 

• The report discusses the methodological issues and challenges associated with undertaking a 
benefit–cost analysis (BCA) of the proposed Basin Plan. It identifies areas where more detailed 
information is required in order to allow a more definitive estimation of costs and benefits. 

Objectives 

This report describes the issues and challenges associated with undertaking a benefit-cost 
analysis (BCA) of the proposed Basin Plan. It presents illustrative results for the three water 
recovery scenarios presented in the Guide to the Proposed Basin Plan, i.e. additional 
diversions for the environment of 3,000, 3,500 and 4,000 GL/y. The report considers: 

• the benefits associated with the proposed water recovery scenarios, in particular 
environmental and recreational benefits 

• the costs associated with the proposed water recovery scenarios, in particular the long 
term costs of reduced irrigated production 

• the role of additional policies outside the Basin Plan in determining the costs and 
benefits of the Plan 

• additional information that would be needed to provide more information on the tradeoffs 
involved in the Basin Plan. 

Concepts, sources and methods 

Quantifying benefits 

The report uses a ‘total economic value’ framework to categorise environmental values in 
the Basin. Under this framework, environmental values include use values, option values, 
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and non-use values. The report notes that it can sometimes be difficult to distinguish 
between use and non-use values. 

A number of benefits, or values, are expected to accrue from apportioning a greater share of 
water back to the environment. The majority of these will be ecological in nature (non-use 
values) as more water is allowed to flow to rivers, wetlands and floodplains. Increased flows 
are expected to trigger ecosystem functions and processes, which in turn lead to 
improvements to the quality of the environment (e.g. improvements in health of aquatic 
vegetation or the presence of species dependent upon aquatic habitats). Benefits are also 
expected to accrue through improvements in water quality.  

The report describes how the valuation of benefits of sustainable diversion limits requires 
both scientific and economic information. Scientific information is required, to determine how 
sustainable diversion limits lead to ecological or biophysical outcomes. Economic 
information is then required, to estimate a value of these ecological or biophysical outcomes. 

The report recognises that detailed scientific information is not yet available to describe the 
ecological responses that might be derived from the increased environmental flows 
associated with sustainable diversion limits. In light of this information gap, the report 
presents an illustrative and approximate approach, using currently available information. It 
proposes estimates of ecological response to increased water availability, drawing on four 
principles outlined by Bunn and Arthington (2002): 

• Principle 1: Flow is a major, though not the only, determinant of physical habitat in 
streams, which in turn is a major determinant of biotic composition.  

• Principle 2: Aquatic species have evolved life history strategies primarily in direct 
response to the natural flow regimes.  

• Principle 3: Maintenance of natural patterns of longitudinal and lateral connectivity is 
essential to the viability of populations of many riverine species by facilitating migration 
within river channels and by providing access to normally disconnected floodplain 
habitats.  

• Principle 4: The invasion and success of exotic and introduced species in rivers is 
facilitated by the alteration of flow regimes.  

The report makes a number of assumptions with respect to how increased flows would 
interact with ecological functions and processes. Among other assumptions, it assumes 
specific relationships between long-term average flows and daily flows, even though the 
mechanisms for delivering environmental water (i.e. water management plans) have not yet 
been developed. It also assumes that ecological responses to water availability would be 
linear. This is likely to be an oversimplification of the non-linear responses that are likely to 
occur. 

In the context of these principles and assumptions, the study develops estimates of 
ecological outcomes, for native fish abundance (defined as a percentage increase relative to 
current conditions); frequency of bird breeding; fish and macro-invertebrate condition 
(defined on a qualitative scale); and length of river in healthy condition. These estimated 
outcomes are presented for water recovery scenarios of 3,000, 3,500, and 4,000 GL/y. 
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The report also considers whether proposed sustainable diversion limits are likely to lead to 
improvements in the Coorong, Lower Lakes and Murray Mouth. It assumes that these 
improvements will occur with water recovery of 4,000 GL/y. 

The report then calculates aggregate environmental benefits, in the context of the estimated 
ecological outcomes, by drawing on valuation estimates by Hatton MacDonald, Morrison et 
al. (2011), Lester and Fairweather (2011) and Morrison and Hatton MacDonald (2010). It 
presents aggregate benefits for three scenarios:   

• scenario 1: a scenario using the estimates compiled by Morrison and Hatton McDonald 
(2010) 

• scenario 2: a scenario which assumes that benefit values reported for the Murray River 
by Morrison and Hatton McDonald (2010) can be applied across the whole Basin 

• scenario 3: a scenario which estimates the length of river that is improved as a 
consequence of increased environmental flows. 

The report also estimates ‘use values’ associated with water recovery scenarios of 3,000, 
3,500 and 4,000 GL/y. 

Quantifying costs 

The report describes how quantifying costs is more straightforward than quantifying benefits, 
given that costs are primarily related to the loss of value in agricultural production and allied 
downstream processing. To this end, reliable data can be sourced in relation to market 
prices for agricultural commodities, production costs and costs associated with land and 
labour.  

The report proposes that the cost of implementing sustainable diversion limits should be 
defined as foregone net income, measured as a loss of ‘surplus’ from productive use. 
Importantly, not all lost production translates to lost surplus, as (depending on the flexibility 
of the economy) resources could be reallocated to production elsewhere. 

To estimate the lost surplus, the report draws on four sources of information: 

• initial water use by region, taken from ABARE-BRS (2010b)  

• initial prices for water in each region (from the ABARES water trade model) 

• reductions in irrigated water use in each region, as set out in the Guide to the Proposed 
Basin Plan 

• elasticities of derived demand for water, taken from the literature (Dixon, Rimmer et al. 
2011). 

The report then converts these losses to a net present value. Two ‘bookend’ assumptions 
are used to define two scenarios:  zero baseline water price growth, and growth in water 
price of eight per cent per year. 
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Net benefits 

The report uses a benefit-cost assessment (BCA) framework to consider the ratio of benefits 
and costs associated with the Plan. It aims to assess changes in economic value that would 
result from changes in water availability. In order to put costs and benefits over time on the 
same basis, the report uses a real discount rate of 7 per cent. 

Findings 

Benefits 

With respect to ‘non-use’ values, the study finds that results for scenarios 1 and 2 are of 
similar order of magnitude ($3 billion to $5 billion) and show a steady increase as the 
additional environmental flows increase. The inclusion of the Coorong values increases the 
value of a sustainable diversion limit associated with water recovery of 4,000 GL/y to just 
over $8.5 billion.  

Results for the components of scenario 3 show a much broader range ($1 billion to 
$11 billion) and within each sub-scenario do not tend to increase substantially as sustainable 
diversion limits increase.  

In calculating these values, it was assumed that the values were held by approximately 
50 per cent of households in Basin states. Most of these households would be in the capital 
cities of those states. 

With respect to ‘use values’, the study finds that benefits are on the order of $500 to $600 
million (for recreational value, depending on which sustainable diversion limit is chosen), and 
considerably less for other uses. 

Costs 

The study finds that the lost surplus as a consequence of sustainable diversion limits would 
fall within the range of $1 billion to $4.5 billion (with a 3,000 GL/y water recovery scenario) 
up to a range of $1.3 billion to $7.3 billion (with a 4,000 GL/y water recovery scenario). 

Net benefits 

The report acknowledges that there are a number of uncertainties with respect to the 
estimates of both benefits and costs. However, even in light of these uncertainties 

• if the mid-point or average of the benefits and costs are compared, for the scenarios 
presented, benefits are greater than costs 

• the exact magnitude of this difference may vary considerably, as different elements of 
the benefit scenarios are included in the average 

• if ‘end point’ comparisons are made—for example, if the lower bounds of the benefits are 
compared with the upper bounds of the costs, or vice versa—then the net benefits could 
be either very large, or negative (i.e. there would be net costs). 
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Assumptions and limitations 

The findings of the report are subject to a number of assumptions and limitations. 

• It is inherently more straightforward to measure the costs than the benefits of the Plan. 
The costs can be measured with well understood techniques and ‘market’ data. They will 
be experienced by a relatively well defined set of communities. In contrast, the benefits 
are much more diffuse, more widely distributed and harder to define. They require more 
indirect techniques to value.  

• Ideally, a BCA would take into account detailed scientific understanding of the extent to 
which increases in environmental flows would lead to environmental outcomes. 
However, this scientific knowledge is not available. Hence, assumptions were made with 
respect to ecological responses that might occur as a result of increased water 
availability.  

• The economic valuation of the ecological responses is also challenging, because many 
of the values associated with improved environmental outcomes cannot be directly 
measured using market or other objective empirical information. For the purposes of the 
report, values of ecological responses were drawn from a variety of sources, which used 
a range of techniques, some of which are in a state of continual development. In this 
light, the values calculated by the report should be seen as providing a broad illustration 
of their order of magnitude, in the context of currently available values and 
methodologies for determining ecological response. 

• The report recognises that the social and economic impacts of the Basin Plan—benefits 
and costs—will depend on a wide range of policy settings outside the Plan itself. These 
policies will have a large influence on how environmental water will be delivered, as well 
as on the ways in which regional communities can adjust. They include environmental 
watering plans and water resource plans, the government’s water buyback program, 
irrigation upgrade programs, and other structural adjustment packages. 

• Social and economic outcomes will also depend on other factors which affect the viability 
of agricultural enterprises, such as interest rates, commodity prices, costs of inputs and 
climatic conditions.  

• It is important to make a distinction between short-term adjustment costs and long-term 
permanent losses of value. The major focus of the BCA was on the long-term permanent 
losses of productive value. However, short-term adjustment costs also need to be 
considered. These costs are both economic and social. The flexibility of the economy in 
reallocating resources will mitigate some of these costs. 

• The report focuses almost exclusively on the economic costs of the Basin Plan—as 
distinct from the social costs. Compared with economic costs, these social costs are 
relatively difficult to quantify. However, the potential social costs of the Basin Plan have 
real significance for communities. 

In light of these limitations, the report proposes that there would be scope for further 
research and analysis in the following areas: 
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• Sensitivity analysis could inform understanding of how benefits and costs would be 
affected by factors such as alternative discount rates, changes in the price elasticity of 
demand for water, changes in regional sustainable diversion limits, and changes in the 
flexibility of land and labour. 

• There is a need for improved information on environmental values. The CIE’s analysis 
used currently available information and did not conduct any new research. Valuation 
methodologies could also be refined. 

• There is a need for further work to develop an understanding of environmental needs, 
and how environmental condition relates to changes in flows. 
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Crossman, Rustomji et al. (2011) 

Report title 

Crossman, Rustomji et al, 2011. Status of the aquatic ecosystems of the Murray–Darling Basin and a 
framework for assessing the ecosystem services they provide. An interim report to the Murray–Darling 
Basin Authority from the CSIRO Multiple Benefits of the Basin Plan Project. Commonwealth Scientific 
and Industrial Research Organisation, Canberra. 

Key points 

• Current water management arrangements have led to major changes to the flooding regimes that 
support nationally and internationally important floodplain wetland systems. 

• Ecological health is poor and declining across many regions in the Basin. 

• Past Basin salinity strategies combined with a recent drier climate have seen salinity levels in the 
lower River Murray maintained below the target level of 800 electrical conductivity units (EC) for 
the last decade.  

• There has been an increase in the duration of individual algal blooms at the upstream sites more 
recently (in the 2000s) compared with that previously recorded (in the 1980s). 

• The report presents the ecosystem services approach being used by the CSIRO team to assess 
the potential multiple benefits for society that could result from the implementation of the Basin 
Plan. 

• The report presents an approach for calculating the economic, social and environmental benefits 
of the ecosystem services that are projected to result from implementation of the Basin Plan. 

Objectives 

This project applies integrative and ecosystem services approaches to the evaluation of the 
potential multiple benefits of the increased environmental flows prescribed in the Guide to 
the Proposed Basin Plan. 

It is anticipated that the project will inform the Basin Planning process by: 

• assessing the environmental costs of not reducing the unsustainable current level of 
diversions from surface and groundwater systems 

• improved accounting for the full range of the ecosystem service, social and economic 
benefits of the changes proposed in the draft Basin Plan 

• linking hydrological changes resulting from sustainable diversion limits to ecological, 
economic and social benefits. 

Concepts, sources and methods 

The project recognises that while there has been much discussion about the social and 
economic costs of the Basin Plan, less attention has been given to the benefits of returning 
water to the environment.  

The project is built around four integrated research tasks that are designed to assess the 
potential benefits of the changes in environmental flows: 
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• Estimates will be made of the hydrological outcomes of flow (water balance, inundation, 
water quality, allocations for irrigation and critical human needs) that could be expected 
under the implementation of the new sustainable diversion limits described in the 
proposed Basin Plan (Task 1). 

• These hydrological outcomes will provide the basis for projections of environmental 
response and associated benefits (Task 2).  

• The modelled environmental response will be translated into improvements in natural 
capital and ecosystem services (Task 3). 

• Evaluation of the multiple benefits for natural systems and ecosystem services will be 
applied to an assessment of potential social and economic benefits (Task 4). For Task 4, 
both consumptive and non-consumptive values have been identified and a range of 
valuation methods will be applied to non-market based values. 

The project is designed around an ecosystem services framework, drawing on work by the 
United Nations Millennium Ecosystem Assessment (Millennium Ecosystem Assessment 
2003; 2005) and The Economics of Ecosystems and Biodiversity project (TEEB 2010). The 
project assumes that ecosystem services can be used as a bridge between healthy and 
functioning ecosystems and the social and economic benefits derived by humans. 

It is anticipated that the project will be completed by December 2011. An interim report has 
been prepared that describes the baseline case or the consequences of no changes to the 
current diversion limit for biophysical systems; the need for an ecosystems services 
decision-making framework; and the approaches to be taken in assessing the environmental 
benefits of the Basin Plan. 

Findings of the Interim Report (submitted to the MDBA in September 2011) 

Condition and trend of the Murray–Darling Basin 

The Interim Report provides an assessment of the current condition and trend of the 
hydrological and ecological systems in the Basin. The key assessments and conclusions 
are: 

• Under current and recent water management arrangements within the Murray–Darling 
Basin, there have been major changes to the flooding regimes that support nationally 
and internationally important floodplain wetland systems. For example, flooding flows 
that reach many key environmental assets are smaller in size and duration and occur 
less frequently as a result of flow regulation across the Basin. 

• In most cases ecological health is poor and declining across many regions in the Basin: 
ecological trends for waterbirds, floodplain vegetation and fish in the Basin show a 
consistent pattern of steady decline (in 60 per cent of the long-term datasets that were 
assessed) or no significant change from a relatively degraded state (in 35 per cent of the 
long-term datasets that were assessed). These findings are consistent with the short-
term assessments undertaken under the Sustainable Rivers Audit (Davies, Harris et al. 
2010) and the recent review of river ecosystem condition by the Murray–Darling 
Freshwater Research Centre (Gawne, Butcher et al. 2011). 
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• Past Basin salinity strategies combined with a recent drier climate have seen salinity 
levels in the lower River Murray maintained below the target level of 800 electrical 
conductivity units (EC) for the last decade. However, expected future impacts of past 
clearing of native vegetation in the Mallee, and a return to wetter periods in upstream 
tributary catchments, may see salinity levels increase again. 

• There has been an increase in the duration of individual algal blooms at the upstream 
sites more recently (in the 2000s) compared with that previously recorded (in the 1980s). 
This correlates with the ever-increasing concentrations of Anabaena, Aphanizomenon, 
Microcystis and other Cyanophyceae observed in the higher reaches of the river. 

• Reductions in surface water availability due to climate change would be focused in the 
high water use Murray, Goulburn–Broken and Murrumbidgee regions. 

• If current water management arrangements continue, consumptive water users would be 
protected and much of the impact of reduced surface water availability would be 
transferred to the riverine environments along the River Murray. 

• Urban and rural domestic water use is the highest priority water under water sharing 
plans. Consequently, it is least impacted by variability or shortage of water. It is also a 
relatively small water user, using 204 GL/y in South Australia, 77 GL/y in Victoria and 
61 GL/y in New South Wales. Even though the amounts of domestic water use are 
relatively small, shortfalls do occur across the Basin and over time and under different 
climatic conditions. 

Ecosystem services: a decision-making framework 

The report presents the ecosystem services approach being used by the CSIRO team to 
assess the potential multiple benefits for society that could result from the implementation of 
the Basin Plan. Humans depend on many things that a healthy environment and functioning 
ecosystems provides including food and fibre, clean water, stable atmosphere and hazard 
protection, as well as opportunities for recreation, cultural inspiration and spiritual fulfilment. 
An ecosystem services approach provides a framework for identifying and assessing these 
benefits that contribute to human wellbeing. 

Approaches for assessing the likely multiple benefits of the Basin Plan 

The report presents an approach for calculating the economic, social and environmental 
benefits of the ecosystem services that are projected to result from the implementation of the 
proposed Basin Plan. The approach integrates the outcomes of the biophysical modelling 
with valuation techniques to assess the economic value of the potential direct and indirect 
benefits that humans derive from ecosystem services in the Basin. 
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ABARE-BRS (2010b) 

Report title 

ABARE-BRS (Australian Bureau of Agricultural and Resource Economics – Bureau of Rural 
Sciences), 2010. Environmentally sustainable diversion limits in the Murray–Darling Basin: 
socioeconomic analysis.  

Key points 

• This report is the first substantive economic modelling and analysis of the economic impacts of 
the Basin Plan.  

• The report finds that the Basin Plan will result in impacts to agricultural production and economic 
indicators, but that these will be relatively small overall. However, the report also acknowledges 
that short run and local impacts will affect individual communities differently, with some 
communities potentially facing more significant impacts than others.  

• ABARES estimated changes in agricultural production in the Basin as a result of the Basin Plan 
for water recovery of 3,000, 3,500 and 4,000 GL/y across 24 regions. Estimated changes were 
also provided for the agricultural industry across sectors (e.g. rice, cotton, dairy, grapes). 
Changes in agricultural production were then used to estimate broader changes in the Basin 
economy, including employment and gross regional product, which are disaggregated into 7 
regions across the Basin.  

• ABARES estimates that for a 3,500 GL/y reduction in diversions, the gross value of irrigated 
agricultural production (GVIAP) in the Basin would be approximately 15 per cent lower per year 
than it would have been in the absence of sustainable diversion limits. The analysis also 
indicates that interregional trade could reduce the effects of sustainable diversion limits on GVIAP 
by around 1.4 per cent per year. 

• A 3,500 GL/y reduction in diversions is estimated to reduce the gross regional product of the 
Basin by 1.3 per cent, and long-term employment by 0.1 per cent. At the national level, gross 
domestic product is estimated to be 0.13 per cent lower than it would have been without moving 
to sustainable diversion limits. 

• Although ABARES did not explicitly calculate the number of long term job losses under a 
3,500 GL/y water recovery scenario, ABARES estimates of the percentage change in 
employment at a Basin and national level were used by the MDBA to derive estimates of job 
losses which were presented in the Guide to the Proposed Basin Plan. ABARES noted that the 
employment estimates are subject to some uncertainty due to their relatively small size and the 
simplifying assumptions used in the model and acknowledged that employment effects may be 
more pronounced in the short run than the long-term results indicate. 

Objectives 

ABARES was requested to estimate the socioeconomic implications of the Basin plan for the 
Australian community, national economy, people and communities located within the Basin, 
regional economies and industry sectors within the Basin, and regional communities and 
economies outside the Basin that depend on Basin water resources. 

In response to these requirements, ABARES estimated: 

• the direct economic impacts of reductions in long-term average sustainable diversion 
limits on irrigated agriculture, by region and agricultural industry for the Basin 
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• the potential for other industry sectors within the Basin and regions outside the Basin to 
be directly affected by sustainable diversion limits  

• the flow-on economic effects of changes in irrigated activity on regional communities 
associated with sustainable diversion limits 

• the effects of sustainable diversion limits on employment at a regional, Basin, and 
national level.  

The ABARES report also included an analysis of the effects of the Basin Plan under a 
variable climate (normal and dry conditions).  

In addition, ABARES conducted an analysis of the localised impacts of the Basin Plan by 
combining the modelling results with survey data on the amount and location of irrigation 
farm expenditure in the Basin.  

Concepts, sources and methods 

ABARES uses a two stage modelling process. The first stage uses the Water Trade Model 
to estimate changes in agricultural production as a result of changes in the amount of water 
available for irrigation. The second stage uses the outputs from the first stage to feed into 
the AusRegion model which estimates changes in the broader economy.  

Water Trade Model  

The Water Trade Model (WTM) is a comparative static partial equilibrium model of irrigated 
agricultural industries (including water markets). It uses changes in water availability to 
estimate changes in incomes and land use by region and activity.  

The model specifies 11 land use activities in the agricultural sector: cereals, cotton, dairy, 
fruit and nuts, grapes, vegetables, hay, meat cattle, other broadacre crops, rice and sheep. 
The model allocates land, water and other inputs between the 11 land use activities in a way 
that maximises returns to land and water. 

The model allows interregional trade in water between connected regions, although this 
function can be switched off, and includes hydrological and environmental constraints but 
not institutional constraints. It takes into account in-stream flow and in-valley environmental 
asset watering requirements, and transmission losses.  

The regions used in the model are based on the CSIRO Sustainable Yields Project. 
However, ABARES modified two of the 18 CSIRO regional boundaries to facilitate analysis 
at a state level, and divided the Victorian Murray and NSW Murray regions to take into 
account the Barmah Choke, for a total of 24 regions. 

AusRegion model 

In order to estimate the broader economic impacts on the Basin, the outputs from the WTM 
are fed into the AusRegion model. The AusRegion model is a national computable general 
equilibrium model which allows economic impacts to be analysed at a regional, Basin and 
national level. Changes are applied as exogenous (external) shocks to the status quo.  
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The AusRegion model has four factors which contribute to production; land, labour, capital 
and natural resources. The model specifies that these factors are used to produce 31 
commodities, including 16 agricultural commodities and four related processing 
commodities.  

The model has seven Basin regions based on aggregations of the CSIRO Sustainable Yield 
Regions. These regions are Queensland MDB, Northern NSW, Riverina, Western NSW, 
North East Victoria, North West Victoria and South Australian MDB. The model also includes 
eight regions outside the Basin.  

Data/Baseline 

The model requires a baseline set of data from which to estimate changes as a result of the 
Basin Plan. 

The baseline records long-term average annual irrigation water use (both surface and 
groundwater) as 10,375 GL/y, irrigation land use as 1.9 million hectares and Basin GVIAP as 
$6.2 billion per year.  

ABARES water use estimates are not equal to the MDBA’s long term average water 
diversion figure of 12,309 GL/y because the MDBA uses estimates of water diversions—the 
amount of water diverted from rivers at the point of diversion—while the ABARES WTM uses 
estimates of on-farm water use. It is appropriate that these estimates are different because 
the MDBA focuses on the level of water in the river for environmental water flow while 
ABARES focuses on changes in water use as they relate to changes in agricultural 
production. However, this makes comparisons between the two figures challenging.  

To populate the WTM and AusRegion models, data were used from two time periods  
(2000–01 and 2005–06). Data from these two time periods were used because while the 
most recent comprehensive ABS irrigation dataset is for 2005–06, this was a drought year 
and hence not representative of ‘normal’ conditions.  Data from 2005–06 were hence 
combined with 2000–01 data. However, the 2000–01 data were less comprehensive in 
coverage and reflect land use patterns at that time (for example, there has since been a 
significant increase in perennial horticulture).  

The WTM baseline was constructed as follows: 

• ABS irrigated land use data by crop and region were available only for the 2005–06 year. 
Total irrigated land use data by region were obtained for 2000–01 from the Australian 
Collaborative Land Use Mapping (ACLUMP) dataset. For all annual crops ABS 2005–06 
land use numbers were scaled to match total regional irrigated land use in 2000–01, 
while horticultural land use was held constant at 2005–06 levels. 

• Water use per hectare data for 2000–01 were available by industry but not by region, so 
disaggregated water use per hectare data by activity and region for 2005–06 were 
scaled to match 2000–01 average levels by crop. These ratios were then multiplied by 
the baseline land use data to obtain baseline estimates of long-run water use per region 
and crop.  
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• Per hectare gross value of production data by region and crop were available only for 
2005–06. These data were multiplied by baseline land use to obtain baseline GVIAP 
data. It was assumed that GVIAP per hectare during 2005–06 is representative of long-
run GVIAP per hectare. 

Water trade 

The WTM has two settings for water trade in the Basin: unrestricted trade and restricted 
trade. The ‘restricted trade’ setting allows water to be traded within each of the 24 regions, 
but not between regions. The ‘unrestricted trade’ setting allows water to move between 
connected regions, subject to hydrological and environmental constraints. The ability to trade 
water allows water to be traded away from lower value activities to higher value activities. 

Climate variability 

Climate conditions in the Basin can vary significantly between years, and an ‘average’ year 
may not be representative of weather conditions that can occur in the Basin in any one year. 
As a result, ABARES incorporated climate variability into the modelling by considering three 
separate representative climate years; dry, average and wet.  

Different baseline and Basin Plan scenarios were constructed for each of the dry, average 
and wet states along with the probability of observing each state. The dry baseline scenario 
is representative of average regional water availability during the driest 28 years from the 
114-year data series on climate conditions in the Basin while the wet baseline scenario is 
based on the wettest 28 years. The climate states are based on the total diversions in the 
Southern and Northern Basins, rather than individual region diversions.  

The WTM was altered slightly to better reflect the short-run (annual) effects of supply 
variability so that the area of land committed to horticultural activities was assumed to 
remain fixed at normal (average) baseline levels, while land use in annual activities was 
allowed to vary in response to changes in water availability.  

Findings  

ABARES notes that the modelling results do not incorporate key uncertainties such as future 
changes in commodity prices, the effects of other government polices including the ongoing 
buyback and infrastructure investment programs, and the way in which the Basin plan is 
implemented at a jurisdictional level. Future irrigator responses to reduced water availability 
are also uncertain and will depend on changes in technology, prevailing climate and water 
availability, and the effects of climate change. 

Results of the modelling should be considered keeping these uncertainties and limitations in 
mind.  

Agricultural impacts 

The modelling revealed that the macroeconomic costs to the Basin will be small overall, and 
much smaller, proportionally, than the corresponding reductions in water entitlements. 



44 

Under a 3,000 GL/y water recovery scenario, GVIAP is estimated to be 12.9 per cent lower, 
increasing to 15.1 per cent lower under a 3,500 GL/y scenario and 17.3 per cent lower under 
a 4,000 GL/y scenario. The effects of these scenarios on water use, GVIAP and profit are 
presented below. 

Effects of 3,000, 3,500 and 4,000 GL/y water recovery scenarios on basin average 
annual GVIAP and profit, with interregional water trade 

Scenario Percentage change 

 

Value change 

 

3,000 GL/y water recovery scenario 

Water use GL/y -25.6 -2,666 

GVIAP $m/y -12.9 -805 

Profit $m/y -6.3 -123 

3,500 GL/y water recovery scenario 

Water use GL/y -29.7 -3,091 

GVIAP $m/y -15.1 -940 

Profit $m/y -7.8 -152 

4,000 GL/y water recovery scenario 

Water use GL/y -33.7 -3,507 

GVIAP $m/y -17.3 -1,075 

Profit $m/y -9.4 -183 

Effects of interregional trade 

The analysis also suggests that interregional trade could reduce the effect of a 3,500 GL/y 
water recovery scenario on GVIAP in the Basin by around 1.4 per cent (or $96 million per 
year) compared with no interregional trade. However, while interregional trade has the 
potential to reduce the overall effect on GVIAP, it exacerbates the effects in some regions 
(such as the Murrumbidgee) and reduces the effect in other regions (such as the South 
Australian Murray) as water is traded between regions. 

For example, in the Murrumbidgee, GVIAP is estimated to be 20.3 per cent lower when trade 
is restricted, and increases to 25.3 per cent lower when trade is unrestricted. In the South 
Australian Murray region, GVIAP is estimated to be 17.5 per cent lower when trade is 
restricted, and only 5.8 per cent lower when trade is unrestricted.  

These results reflect assumptions in the modelling that water will be traded away from lower 
value activities, such as rice and cereals, to higher value activities such as vegetables, fruits, 
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nuts, and grapes. This is not necessarily indicative of the outcomes that will occur, but 
reflects broad assumptions about demand for water under increased scarcity.  

Economic Impacts 

The 3,500 GL/y water recovery scenario is estimated to result in GRP for the Basin being 
1.3 per cent lower and employment being 0.10 per cent lower than it would have been 
without moving to sustainable levels of diversion. Nationally, GDP is estimated to be 
0.13 per cent lower than without the Basin Plan. The report acknowledges that while the 
impacts at a Basin or broader regional level are relatively modest, local-level impacts will be 
greater in some communities than others. 

The report also acknowledges that employment effects may be more pronounced in the 
short run than the long-term results indicate, but does not provide estimates of these 
changes. The employment estimates are long-run estimates and assume that individuals 
and firms have time to adjust to economic shocks. However, the report notes that the 
agricultural sector in the Basin is accustomed to significant year-to-year fluctuations in water 
availability and output, particularly for broadacre cropping activities such as cotton and rice, 
and as such the Basin is well-placed to adapt to changes in water use. 

The report notes that the employment estimates are subject to some uncertainty due to their 
relatively small size and the simplifying assumptions used in the model, such as the extent to 
which displaced agricultural labour in a given region will find employment in other industries 
within the region or migrate to other regions inside or outside the Basin. 

Downstream processing effects 

A decline in irrigated output as a result of the Basin Plan is anticipated to have implications 
for downstream processing in some regions. The WTM results suggest that annual activities 
such as irrigated rice, cotton and dairy will experience more significant declines in GVIAP 
than perennial activities. Significant downstream processing of rice occurs in southern NSW 
and cotton processing occurs in a number of northern Basin regions, while dairy processing 
is concentrated mostly in northern Victoria. However, the report did not draw any specific 
conclusions about outcomes on the processing sector.  

Effects on non-irrigated agriculture (dryland) 

The WTM assumes all land withdrawn from irrigated agricultural production reverts to non-
irrigated agriculture (dryland). Under the 3,500 GL/y water recovery scenario, ABARES 
estimates that dryland production will increase by $68 million, or 1.1 per cent (of GVIAP), 
which will help to partially offset the falls in irrigated agricultural production. However, these 
offsets will be relatively small because the gross value of dryland agriculture per unit of land 
is substantially lower than for irrigated agriculture.  

Localised effects 

In addition to the modelling results presented, ABARES further considered the impacts on 
local communities by conducting additional analysis of the potential for local towns to be 
affected by the sustainable diversion limits.  
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GVIAP estimates derived from the WTM (3,500 GL/y water recovery scenario) were used to 
identify regions that may be at risk of significant reductions in irrigated activity by selecting 
regions where the reduction in the value of GVIAP was estimated to be more than 
$60 million a year. Six regions were identified as at significant risk; the Murrumbidgee, 
Gwydir, Goulburn–Broken, NSW Murray NSW, Victorian Murray and Condamine–Balonne.  

ABARES data on the size and location of irrigation farm expenditure were used to identify 
towns that are highly reliant on this expenditure, this being defined as where irrigation 
expenditure per resident totalled $2,000 or more. Eighty-eight towns in the Basin fell into this 
category. 

Data on disposable income for the statistical local areas that corresponded to the towns in 
the study were used to calculate irrigated farm expenditure as a proportion of total town 
expenditure. These data revealed that irrigators’ expenditure represented more than 
15 per cent of disposable income in 37 per cent of relevant statistical local areas (SLAs). 

Regions where GVIAP was expected to decline significantly were mapped against 
agricultural land use data. The regional GVIAP estimates revealed that annual cropping and 
activities involving irrigated pastures are more likely to face a significant decline in output 
than horticulture production. 

The results of this analysis revealed that towns including Deniliquin (NSW Murray), 
Coleambally (Murrumbidgee), Kerang (Victorian Murray) and Numurkah (Victorian Murray), 
may be more significantly affected because they are located in regions where GVIAP is 
estimated to decline significantly, and are surrounded by irrigated cropping and pastures. 

The analysis also suggests that towns surrounded by a more diversified crop mix, such as 
Griffith, are likely to be less affected than those that are surrounded by irrigated annual 
activities. Towns further down the Murray, around Mildura and Robinvale, are likely to be 
less affected, as they are surrounded by horticulture, which is estimated to be least affected 
by reductions in diversions.  

Assumptions and limitations 

Economic modelling is subject to general limitations and is best interpreted with these 
limitations in mind.  

The economic modelling for the Basin Plan represents the best available modelling based on 
current information. However, over the longer term it is expected that further improvements 
will be made to better align the modelling with observed behaviour in the agricultural sector.  

All economic modelling for the Basin Plan uses 2005–06 Agricultural Census data as the 
major input for establishing model baselines. These data means may not reflect more recent 
agricultural trends since 2005–06. Updated data will not be available in a comprehensive 
format until the Australian Bureau of Statistics is able to release data from its most recent 
census.  

ABARES acknowledges a number of modelling limitations in its report, and has made a 
number of improvements to its baseline data set and modelling assumptions since this report 
was released. However, ongoing limitations of the ABARES modelling include: 
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• The ABARES modelling is a two-stage process where outputs from a static partial 
equilibrium model, the Water Trade Model, are fed into a computable general equilibrium 
AusRegion model. This process limits the feedback and dynamic interaction that can 
occur between the two models, particularly the relationship between the agricultural 
sector and the broader economy.  

• The ABARES modelling has a limited capacity to estimate changes in dryland 
agricultural production. As such the MDBA considers that ABARES estimates are likely 
to underestimate the extent to which irrigated land can be converted to dryland 
agricultural production that could occur under the Basin Plan.  
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ABARES (2011a)  

Report title 

ABARES (Australian Bureau of Agricultural and Resource Economics and Sciences), 2011. Economic 
analysis of alternative sustainable diversion limits options. ABARES report to client prepared for 
Marsden Jacob Associates, April 2011. 

Key points 

• This report was commissioned by the EBC Consortium to provide additional analysis of the 
economic impacts of the Basin Plan. The report builds on previous exercises described in the 
reports Environmentally Sustainable Diversion Limits in the Murray–Darling Basin: Socioeconomic 
Analysis (ABARE-BRS 2010b) and Assessing the Regional Impact of the Murray–Darling Basin 
Plan and the Australian Government’s Water for the Future Program in the Murray–Darling Basin 
(ABARE-BRS 2010a).  

• Overall, the report finds that estimated reductions in economic indicators as a result of the Basin 
Plan are likely to be small overall, but that some communities are likely to bear a more substantial 
proportion of the costs. 

• The report finds that a changed assumption about the proportion of cuts experienced by irrigators 
(from equal cuts in diversions for all parties, to assuming that irrigators will bear the bulk of the 
cuts) will increase the magnitude of the economic reductions that will be experienced by 
communities under all water recovery scenarios. The increase in the scale of the costs is equal to 
the difference between the 3,000 and 3,500 GL/y water recovery scenarios that were modelled in 
previous exercises. Under the 3,000 GL/y water recovery scenario, the reduction in GVIAP 
increases from 13.1 per cent to 15.4 per cent and the reduction in GVAP increases from 
4.6 per cent to 5.4 per cent.  

• This report incorporates modelling results of the effect of government policies including the Water 
for the Future program (buybacks and infrastructure) and the Australian Government’s ‘bridging 
the gap’ commitment. The modelling finds that these programs are expected to significantly 
reduce the aggregate economic effects that would otherwise be experienced at a Basin level, 
from a 15.4 per cent reduction to a 10.8 per cent reduction in GVIAP, under a 3,000 GL/y water 
recovery scenario. The modelling results indicate that the buyback of water may have a relatively 
small impact on these effects, relative to water infrastructure programs. 

• The report finds that dryland production will expand under the Basin Plan, helping to offset falls in 
GVIAP by around $67 million (7 per cent). 

Objectives 

ABARES was required to present economic modelling estimates for 3,000 and 4,000 GL/y 
water recovery scenarios, taking into account the effects of government policies including 
the $3.1 billion entitlement purchase program, the $4.4 billion infrastructure investment 
programs and the Government’s commitment to ‘bridge the gap’. 

Relative to previous ABARES modelling, new assumptions were imposed in two areas: 

• ABARES was requested to change the assumption that percentage reductions in 
diversions applied equally to all consumptive users (i.e. that a 30 per cent reduction 
equals a 30 per cent reduction for irrigators, town water utilities and stock and domestic 
users) to an assumption that irrigators will bear the majority of the cuts. RM Consulting 
Group provided alternative assumptions to ABARES reflecting the majority of reductions 
were expected to come from the irrigation sector.  
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• ABARES was requested to change some of its economic assumptions to better reflect 
short-run economic outcomes (i.e. assume short-run stickiness in labour and capital).  

Concepts, sources and methods 

The modelling is undertaken for four scenarios: a baseline scenario, a 3,000 GL/y water 
recovery scenario, an ‘adjusted’ 3,000 GL/y water recovery scenario (with 
changed percentage reductions in diversions for irrigators) and an ‘adjusted’ 4,000 GL/y 
water recovery scenario. All results are presented separately as well as combined with the 
impact of government programs (‘combined’ scenarios). 

See the summaries of Environmentally Sustainable Diversion Limits in the Murray–Darling 
Basin Plan - Socioeconomic Analysis (ABARE-BRS 2010b) and Assessing the regional 
impact of the Murray–Darling Basin Plan and the Australian Government’s Water for the 
Future program in the Murray–Darling Basin (ABARE-BRS 2010a) for an explanation of the 
Water Trade Model and AusRegion model used in this exercise. Changes that were made to 
the modelling for this specific exercise are outlined below.  

Water Trade Model 

The Water Trade Model was run under two scenarios; equal percentage reductions for all 
water users (‘original’ scenario) and with modified assumptions where irrigators bear the 
majority of the cuts (‘adjusted’ scenario). Each scenario was also run with and without the 
impact of government programs.  

AusRegion model 

The AusRegion model was modified to introduce short-term stickiness in labour and capital. 
The recursive dynamic nature of AusRegion does not allow for a comprehensive short-run 
analysis. However, it is possible to reduce the mobility of labour and capital to simulate 
short-run impacts. To this effect, a number of alterations were made including: 

• fixing interregional migration rates, reflecting a timeframe in which workers cannot 
relocate to a region with better job prospects 

• fixing wages and allowing unemployment to rise, reflecting short-run labour market 
dynamics 

• assuming employment in the agriculture sectors in the Basin move in line with projected 
output changes, eliminating the scope for changes in production structure in the short 
term 

• assuming capital stock that is used exclusively in irrigated agriculture becomes 
redundant as production in these industries declines. 

Findings  

Agricultural impacts 

The modelling reveals that the macroeconomic costs to the Basin will be small overall, and 
much smaller, proportionally, than the corresponding reductions in water entitlements. 
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Under the 3,000 GL/y ‘adjusted’ scenario, GVIAP is estimated to be 15.4 per cent lower than 
without the Basin Plan. GVAP is estimated to be 5.4 per cent lower than without the Basin 
Plan. The impact of the Water for the Future programs has the effect of lessening the 
reduction in GVIAP from 15.4 per cent to 10.8 per cent, and lessening the reductions in 
GVAP from 5.4 per cent to 3.8 per cent.  

Impacts on GVIAP for 3,000 GL/y original, 3,000 GL/y adjusted and 4,000 GL/y 
adjusted water recovery scenarios  

Scenario 

  

3,000 GL/y original 3,000 GL/y adjusted 4,000 GL/y adjusted 

value 
change 

per cent  
change 

value 
change 

per cent  
change 

value 
change 

per cent  
change 

GVIAP $m/y -813 -13.1 -961 -15.4 -1,288 -20.7 

GVIAP $m/y  

combined with 
Water for the 

Future 

-524 -8.4 -673 -10.8 -995 -16.0 

 

Impacts on GVAP for 3,000 GL/y original, 3,000 GL/y adjusted and 4,000 GL/y adjusted 
water recovery scenarios 

Scenario 

  

3,000 GL/y original 3,000 GL/y adjusted 4,000 GL/y adjusted 

value 
change 

per cent  
change 

value 
change 

per cent  
change 

value 
change 

per cent  
change 

GVAP $m/y -757 -4.6 -893 -5.4 -1,189 -7.2 

GVAP $m/y  

combined with 
Water for the 

Future 

-496 -3.0 -630 -3.8 -921 -5.6 

Effect of irrigators bearing bulk of water cuts 

Changing the assumption from equilateral cuts to assuming that irrigators will bear the bulk 
of the cuts significantly increases estimates of reductions in GVIAP and GVAP. This is driven 
by an increase in assumed water reductions for irrigators from around 2,600 GL/y to around 
3,000 GL/y. 

The modelling finds that the reduction in GVIAP in the 3,000 GL/y ‘adjusted’ scenario 
(15.4 per cent) is larger than the ‘original’ 3,500 GL/y scenario (15.1 per cent) that was 
reported in the earlier ABARE-BRS (2010b) report Environmentally Sustainable Diversion 
Limits in the Murray–Darling Basin: Socioeconomic Analysis. Differences also reflect 
assumptions about where additional water would be sourced from (provided by RM 
Consulting Group) and the effects of interregional trade.  



51 

Effect of government programs 

The effect of Government programs is to reduce the effects of the sustainable diversion 
limits on GVIAP by almost 5 percentage points. Government actions also change the time 
profile of the impacts. These estimates rely on assumptions provided by the Department of 
Sustainability, Environment, Water, Population and Communities on the expected water 
savings from infrastructure investments and the time profile of government expenditure on 
infrastructure and water purchases.  

In the short run, bigger reductions in GVIAP are experienced earlier as the buybacks bring 
forward the profile of reductions in irrigated agriculture. However, in the long term the effects 
are smaller overall due to water savings from investments in infrastructure. The modelling 
finds that buyback proceeds have a relatively small impact on the results relative to the 
effects of water infrastructure programs.  

Employment 

The results indicate that during the period 2007–08 to 2016–17, employment will increase in 
the Murray–Darling Basin in response to the economic stimulus from the Government’s 
expenditure on water-saving infrastructure, before falling slightly once these programs are 
no longer in operation.  

In 2018–19, once government programs have concluded, the reduction in employment for 
the Murray–Darling Basin is estimated to be -0.5 per cent under a 3,000 GL/y water recovery 
scenario. In contrast to the employment estimates in ABARE-BRS (2010b), this is a short-
term estimate, and assumes that labour and capital do not have time to adjust to reduced 
access to irrigation water. 

National reductions in employment are forecast to increase slightly when the impact of 
government programs are included, with a decline from -0.14 per cent to -0.16 per cent, 
reflecting the diversion of resources from the wider Australian economy to the Basin.  

The modelling finds that differences between the ‘combined’ scenario and the ‘combined 
less buyback proceeds’ scenarios are relatively insignificant because buyback proceeds 
have a relatively small effect on communities relative to the effects of water savings through 
infrastructure investments. This illustrates that the model results (in terms of GRP and 
employment effects) are relatively invariant to assumptions around the proportion of buyback 
proceeds which remain within the Basin. 

Short-run stickiness assumptions 

The impacts of changed short-run stickiness assumptions are likely to increase the 
economic impacts of the Basin Plan by slowing the transition of resources moving to more 
productive uses. However, as the results of this report focus on the 3,000 GL/y water 
recovery scenario, and do not model the 3,500 GL/y water recovery scenario, a direct 
comparison with ABARE-BRS (2010b) based on the published information in that report is 
not possible. A comparison is also likely to have been complicated by differing assumptions 
in the Water Trade Model between this exercise and previous modelling results.  

The results reflect a timeframe where the economy has experienced the policy scenario 
shocks (up to and including the reported year), but labour and capital markets have not 



52 

adjusted to the changing conditions. Results reported for years that have had prior policy 
shocks, such as the combined scenario in 2018–19, approximately reflect the first-round 
impacts of those shocks. In reality the economy will adjust over time. Actual outcomes in 
these years would be expected to have adjusted somewhat to shocks in earlier years, so 
outcomes will most likely be somewhere between these estimates and those presented in 
ABARE-BRS (2010b). 

Assumptions and limitations 

Economic modelling is subject to general limitations and is best interpreted with these 
limitations in mind.  

The economic modelling for the Basin Plan represents the best available modelling based on 
currently available information. However, over the longer term it is expected that further 
improvements will be made to better align the modelling with observed behaviour in the 
agricultural sector.  

All economic modelling for the Basin Plan uses 2005–06 Agricultural Census data as the 
major input for establishing model baselines. These data may not reflect more recent 
agricultural trends since 2005–06. Updated data will not be available in a comprehensive 
format until the Australian Bureau of Statistics releases data from its most recent census.  

ABARES acknowledges a number of modelling limitations in its report, and has made a 
number of improvements to its baseline data set and modelling assumptions since this report 
was released. However, ongoing limitations of the ABARES modelling include: 

• The ABARES modelling is a two-stage process where outputs from a static partial 
equilibrium model, the Water Trade Model, are fed into a computable general equilibrium 
AusRegion model. This process limits the feedback and dynamic interaction that can 
occur between the two models, particularly the relationship between the agricultural 
sector and the broader economy.  

• The ABARES modelling has a limited capacity to estimate changes in dryland 
agricultural production. As such the MDBA considers that ABARES estimates are likely 
to underestimate the potential outcomes of converting irrigated land to dryland 
agricultural production that could occur under the Basin Plan.  
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ABARES (2011b)  

Report title 

ABARES, 2011. Modelling the Economic Effects of the Murray Darling Basin Plan. Report to the 
Murray–Darling Basin Authority, November 2011. 

Key points 

• This report was commissioned to update the economic modelling to reflect the MDBA’s current 
thinking of water recovery of 2,800 GL/y. Additional scenarios were also commissioned to 
estimate the impacts of water recovery of 2,400 and 3,200 GL/y. 

• The report consolidates developments and improvements to the modelling that have been made 
since the Guide to the Proposed Basin Plan was released.  

• Overall, the report continues to find that the estimated reductions in economic indicators as a 
result of the Basin Plan are likely to be small overall, but some communities could bear more 
substantial costs.  

• The modelling confirms the important role that water trading will play in determining the final water 
reductions that will be experienced by communities. The modelling also confirms that water 
trading also reduces the total magnitude of the economic impacts for the Basin as a whole. Based 
on sensitivity analysis of changes in commodity prices, analysis reveals that commodity prices will 
also play an important role in determining regional water use and production patterns across the 
Basin.  

• The report estimates that under a 2,800 GL/y water recovery scenario, the gross value of irrigated 
agricultural production (GVIAP) is estimated to be 12.7 per cent lower than without the Basin 
Plan, but this becomes 9 per cent lower when the offsetting impacts of the Australian 
Government’s Water for the Future programs are included. Going forward, the proportion of the 
impact still to be experienced by communities is estimated to be a 5.0 per cent reduction in 
GVIAP (in recognition that the buyback process is already underway). 

• In addition to the impacts on the agricultural sector, the Basin Plan is estimated to reduce gross 
regional product (GRP) in the Basin by 1.13 per cent, and 0.81 per cent when Water for the 
Future programs are included.  

• As observed in previous studies, estimated change in total employment in the long run is small, 
estimated at 0.05 per cent, given an assumption that labour markets efficiently reallocate labour 
between industries and sectors. However, employment effects for smaller irrigation-dependent 
communities may be more significant.  

• The report also finds that in the short run, the stimulatory impacts of Water for the Future are 
expected to have positive effects on employment, of 0.33 per cent.  

Objectives 

ABARES was required to model the economic impacts of a 2,800 GL/y water recovery 
scenario, as well as a range of sensitivity scenarios.  

Concepts, sources and methods 

ABARES was required to model the impact of a 2,800 GL/y water recovery scenario, both 
including and excluding the impacts of the Australian Government’s Water for the Future 
programs, and to distinguish between the proportion of impacts that have already occurred, 
and those that are still expected to occur in the future. Scenarios modelled were: 
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• Scenario 1: 2,800 GL/y water recovery without Australian Government investment 
in water saving infrastructure (SDLs no infra.)—the total reduction in irrigation water 
availability as a result of the proposed SDLs (corresponding to water recovery of 2,800 
GL/y) in the draft Basin Plan. This scenario assumes SDLs are satisfied solely through 
water entitlement buybacks (in the absence of infrastructure investments). 

• Scenario 2: 2,800 GL/y water recovery with Australian Government investment in 
water saving infrastructure (SDLs with infra.)—the reduction in water availability as a 
result of the SDLs, after accounting for offsetting water savings achieved through 
government investments in irrigation infrastructure, via the Australian Government’s 
Water for the Future program. Water savings achieved through these infrastructure 
programs reduce the volume of water required to be achieved through entitlement 
buybacks. 

• Scenario 3: 2,800 GL/y water recovery with Australian Government investment in 
water saving infrastructure, after accounting for government water entitlement 
buybacks to date (SDLs with infra. after BB to date)—the reduction in water 
availability as a result of the SDLs, after accounting for water buybacks to date (including 
the Australian Government Restoring the Balance program, as well as state programs 
such as NSW RiverBank) and water savings from WftF. This scenario reflects the 
expected future reduction in water supply remaining (that is, buybacks remaining) after 
progress of buyback programs to date. 

ABARES was requested to also undertake sensitivity analysis of the estimated impacts of 
2,400 and 3,200 GL/y water recovery scenarios and alternative assumptions for commodity 
prices (using the average of commodity prices between 2006–07 and 2011–12) and 
potential changes to water supply variability under different states of nature. 

Results from the 2,400 and 3,200 GL/y scenarios estimate: 

• an 11.2 per cent reduction in GVIAP for the 2,400 GL/y scenario, compared with 12.7 per 
cent under the 2,800 GL/y scenario and 14.2 per cent for the 3,200 GL/y scenario (all 
with interregional water trade) 

• a  0.07 per cent reduction in GRP for the 2,400 GL/y scenario, compared with a 0.81 per 
cent reduction under the 2,800 GL/y scenario and a 0.92 per cent reduction under the 
3,200 GL/y scenario. 

Further information on pre-trade results and on the sensitivity scenarios is available from the 
ABARES report. 
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Findings  

  Scenario 1  Scenario 2 Scenario 3 

2,800 GL/y 
water 

recovery, no 
infrastructure 

2,800 GL/y 
water 

recovery, with 
infrastructure 

2,800 GL/y water 
recovery, with 

infrastructure, after 
buybacks to date 

 
Percentage change 

Basin irrigated agriculture 
   

Water use -25.9 -18.8 -10.5 

Land use  -19.5 -13.4 -8.3 

GVIAP -12.7 -9.0 -5.0 

Profit  -8.2 -5.6 -3.6 

Basin total agriculture 
   

GVAP -4.3 -3.1 -1.7 

Basin macroeconomic indicators 
   

GRP -1.13 -0.86 -0.48 

Household consumption -0.41 -0.32 -0.16 

Employment  -0.05 -0.03 -0.01 

(a) All results after water trade.  

(b) See the ABARES report for more information on water trade assumptions, and for pre-trade results. 

Assumptions and limitations 

Economic modelling is subject to general limitations and is best interpreted with these 
limitations in mind.  

The economic modelling for the Basin Plan represents the best available modelling based on 
current information. However, over the longer term it is expected that further improvements 
will be made to better align the modelling with observed behaviour in the agricultural sector.   

All of the economic modelling for the Basin Plan primarily uses 2005–06 Agricultural Census 
data as the major input for establishing model baselines. The age of this data means that it 
may not reflect more recent agricultural trends. Updated data is not expected to be available 
until the Australian Bureau of Statistics releases data from its more recent agricultural 
census.  

The ABARES modelling is a two stage process where outputs from the static partial 
equilibrium Water Trade Model are fed into the computable general equilibrium Ausregion 
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model. This process limits the feedback and dynamic interactions between the agricultural 
sector and the broader economy.  

More comprehensive information on the limitations of the ABARES modelling, and recent 
improvements to the modelling are available in their report.  
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Mallawaarachchi, Adamson et al. (2010) 

Report title 

Mallawaarachchi, T., D. Adamson, S. Chambers and P. Schrobback, 2010. Economic analysis of 
diversion options for the Murray–Darling Basin Plan: Returns to irrigation under reduced water 
availability. Report for the Murray–Darling Basin Authority, Risk and Sustainable Management Group, 
School of Economics, The University of Queensland. 

Key points 

• The modelling in this exercise differs from the partial or general equilibrium models used by other 
modelling exercises, and instead uses an optimisation framework to allocate resources, subject to 
a range of constraints. 

• The report provides a more in-depth analysis and discussion of climate variability within the Basin 
than is present in other modelling exercises, and is the strength of this model. The model 
establishes the proportions of wet, drought and normal climate conditions over the past 114 
years, plus a scenario which assumes conditions present over the recent 10 years (1998 to 2008) 
are expected to continue. This provides a level of richness to the modelling under different climate 
conditions which was not available in other modelling exercises at the time of the release of the 
Guide to the Proposed Basin Plan.  

• This information is useful for contributing to understanding of the sensitivity of communities to 
different climate scenarios.  

• The modelling does not take into account the impact of government programs.  

Objectives 

The University of Queensland was required to undertake an analysis of economic impacts of 
likely reductions in irrigation in the MDB. This work is intended to supplement the main 
analysis of costs for the agricultural sector conducted by ABARES and the Centre for Policy 
Studies. This work has been commissioned with two objectives:  

• To provide a basis to assess whether different models, in this case the University of 
Queensland’s Murray–Darling Basin model, produces results that are similar to or 
divergent from results produced by ABARE. If results are divergent, the analysis will help 
gain insight into any divergence.  

• To provide insight into the economic implications of the Basin Plan by understanding the 
relationship between the catchment level water availability and its variability as observed 
in historical data (i.e. differences in outcomes between wet and dry states).  

Concepts, sources and methods 

Model 

The Risk and Sustainable Management Group (RSMG) water allocation model is a regional 
programming model developed by The University of Queensland to simulate water allocation 
for irrigated agriculture within the Basin.  

Unlike other economic modelling exercises for the MDBA, it is not an equilibrium model that 
measures differences in outcome from an initial starting point, rather it seeks to find an 
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optimal solution for water allocation across the Basin taking account of opportunity costs, the 
values forgone in best alternative use.  

The model uses 19 regions within the Basin and optimally allocates an amount of water 
among enterprises according to relative profitability. The impacts of water availability on 
production are quantified as changes in the gross value of irrigated agricultural production 
(GVIAP) for a set of commodities. The GVIAP reflect changes in areas and yields resulting 
from water reallocations, as prices are assumed fixed. Other outputs from the model are 
farm profit, land use and water use.  

The irrigated agricultural enterprises modelled were horticulture (citrus, stone fruit, grapes, 
and vegetables), a number of broadacre systems including dairy, beef, sheep, wheat, rice–
wheat (on a rotational system), cotton, grain legumes, and a generic dryland enterprise. The 
dryland option accounts for any shifts from irrigation to dryland production. That is, if returns 
to irrigated agriculture decline, or irrigation is constrained by reductions in water availability, 
land may be transferred from irrigated to dryland agriculture. A key feature in the model is 
that it assumes irrigators are responsive to climatic conditions and they alter input 
combinations to produce a desired output at least cost. 

The model assumed constant commodity prices so production impacts in response to 
reduced surface water availability are considered in isolation from any price changes. 

Under a medium-term analysis timeframe (approximately 10 years), key factors of 
production are assumed to be mobile.  

Water is charged at a nominal $25 a megalitre such that the opportunity costs are 
determined internally, based on enterprise returns. Between runs these data sets are held 
constant and no attempt is made to calibrate a solution to meet a particular end point. The 
only calibration was to align Baseline scenario water use to 2000–01 ABS water use. This 
was achieved by providing a broad range of activity choices for the model with a range of 
technologies that, on average, represent what was observed. 

Data 

For both the Baseline and Basin Plan scenario, 114 years of annual water availability data 
on surface water diversions supplied by MDBA are used to evaluate and report on the 
impacts of changes in allocation variability.  

The Baseline has been calibrated to be consistent with the 2000–01 irrigation water use data 
drawn from the ABS census of agriculture. The price data used represents 2007–08 values. 

Model data was modified using three simulated annual time series datasets (1895–2008) 
supplied by MDBA:  

• ‘Water availability’ or the highest point of flow within a catchment;  

• ‘Current diversions limits’ (CDLs) or the historical surface water diversions; and  

• ‘Sustainable diversions limits’ or the expected future diversions as a result of cuts 
applied under the Basin Plan.  
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This analysis was undertaken for the full 114 year historical series as well as for the recent 
ten years commencing in 1998. After all adjustments have been made to the water 
availability for each state, the probabilities of occurrence were applied as weights to 
determine the expected average water availability over the medium term. 

The flow variability is represented over the three states of nature for each catchment drawing 
on the catchment level data set provided. The flows that vary by state of nature for each 
catchment define the seasonal water availability constraint. The model then determines the 
water use by catchment within the diversion cap. 

Climate variability assumptions 

The model incorporates medium term water availability over individual states of nature. In 
this model three states of nature are used to represent normal, drought and wet years. 
These states of nature are defined as their probability of occurrence over the historical 
medium term. It is assumed that over the medium term the normal state occurs 50 per cent 
of the time, the drought state 20 per cent of the time, and the wet state 30 per cent of the 
time.  

The model uses a ‘state-contingent’ approach to risk and uncertainty to allocate resources 
(capital, labour, land and water) over the medium term. This approach assumes that 
irrigators are responsive to climatic conditions and alter their inputs by either switching 
commodities and/or management strategies. This approach illustrates the ability of irrigators 
to adapt to shortages in irrigation diversions by transitioning out of irrigation activities in 
droughts (i.e. plant less broadacre crops) or adapt water conserving management strategies 
(i.e. purchasing feed in droughts). This approach illustrates that under increasing droughts 
that irrigators’ transition away from perennial activities (i.e. commodities that require water in 
every state of nature) to more flexible production systems that enable producers to maximise 
their returns through time. This movement then prevents capital from being trapped and lost 
when droughts occur (i.e. if there is no water perennials die).  

For a comparison, the model was also run for each state of nature separately to illustrate the 
benefits of considering this adaptive management approach rather than taking average 
values over the medium term to represent climatic uncertainty. The expected value approach 
assumes that irrigators are passive to water availability and they keep producing the same 
commodities in the same manner every year. In this approach water moves to commodities 
with the highest return (i.e. perennial horticulture) but then the capital becomes exposed 
under adverse climatic conditions. The observed pattern of water use in the Basin during the 
drought reflects that of a state-contingent response. 

The state contingent approach thus helps illustrate greater reality in irrigators’ ability to 
proactively adopt strategies to deal with alternative water availability levels drawn from 
storages. The effect of dams has been simulated in the model by adjusting the state 
contingent variability of inflows. Adjustments were made to catchments that have dams with 
capacity over 1,000 gigalitres, where a portion of wet state inflows are allowed to be 
transferred over to a dry state. 

Interregional trade assumptions 

The model has two options for trade: in catchment only, and global trade across the Basin.  
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Regions used in model 

The model used 19 regions across the Basin which are broadly consistent with the CSIRO 
sustainable yield regions. The two additional entities not used in the current simulations 
account for urban water use in Adelaide and residual flows to the sea. These regions and 
entities are sequentially linked in the model to mimic the natural flow patterns of the Basin 
river system. 

Findings  

The modelling indicates that reduced water availability will have an adverse impact on the 
profitability of irrigation enterprises but the impacts are less than proportional to the reduction 
in water availability in most regions. This illustrates the capacity of irrigators, in the medium-
term, to respond by rearranging enterprise mix to use available water where it is most 
profitable and feasible.  

Comparisons between the restricted trade and global trade scenarios suggest that costs to 
irrigators in the short term would be higher if unrestricted water trading was not available, 
indicating that availability of water trading plays a significant role in minimising the impacts 
on regional incomes of reduced variability under the Basin Plan, in particular, for the pooled 
water resources in the Murray. Global trade is estimated to increase the gross value of 
production by 8 per cent and the regional surplus by 14 per cent.  

Results are presented under normal, drought, wet, expected value and state-contingent 
scenarios. State-contingent scenario results are presented where possible below.  

Agricultural impacts 

The model estimates that under the Basin Plan, GVIAP is reduced by 16 per cent 
($1,445 million) and regional profit from irrigation (surplus) is reduced by 16 per cent 
($371 million) under global trading conditions.  

Pasture for dairy, rice and cotton are estimated to experience the largest reductions in the 
value of irrigated agricultural production, with estimated reductions of 45 per cent, 
61 per cent and 21 per cent respectively. Cereals (excluding rice) are estimated to increase 
by 43 per cent.  

The total area irrigated is estimated to be reduced by 286,000 ha or 14 per cent.  

Variability – impacts of dry/wet/normal conditions 

The data indicates that there is significant variability and diversity across catchments within 
the Basin. Under the proposed sustainable diversion limits, the authors find that variability 
decreases in some northern catchments but increases in some southern catchments. 
Projected reliability of seasonal water availability increases under all states of nature for 
most catchments but rainfall and storage capacities in each catchment will also influence the 
level of water available.  

The analysis suggests that if future water variability in the Basin were to reflect what was 
observed over the recent decade to 2008, the potential for the Basin Plan to meet its 
objectives of sustaining water use for the competing sectors may be difficult to achieve. 
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Southern regions could be expected to experience substantial reductions in water use, 
driven by biophysical conditions such as local variation in yield and existing patterns of 
development (such as the high horticulture mix).  

Sensitivity (elasticity) 

The report analyses the sensitivity of irrigators’ responsiveness to changes in water 
availability by running the model for a range of water availability scenarios that introduces a 
10 per cent reduction in current diversions over four consecutive steps.  

The analysis indicates that, as the water availability is reduced, the model responds by 
altering the area irrigated under different activities. The area irrigated and the water use are 
more sensitive than the financial estimates, the GVIAP and the regional surplus because the 
increasing opportunity cost of water encourages the adoption of water conservation 
technology and the diversification of activities to higher value production activities. 

Based on the simulations, the implied price elasticity of demand for water allocations 
appears to be close to elastic, although less so when global trade does not occur. This is 
because global trade allows for greater flexibility to adjust providing a greater level of 
resilience under variable water supplies. 

Assumptions and limitations 

Economic modelling is subject to general limitations and is best interpreted with these 
limitations in mind.  

The economic modelling for the Basin Plan represents the best available modelling based on 
current information. However, over the longer term it is expected that further improvements 
will be made to better align the modelling with observed behaviour in the agricultural sector.  

The University of Queensland RSMG model differs in function from the modelling 
undertaken by ABARES and Monash University Centre of Policy Studies. Its optimisation 
structure is a stylised representation of outcomes that are likely to occur with the Murray–
Darling Basin, and may tend to overstate regional impacts. The MDBA considers that work 
by ABARES, Monash and Arche consulting provides more realistic estimates of local-scale 
impacts of the Basin Plan.  
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Adamson et al (2011) 

Report title 

Adamson,D. Quiggin, J. and Quiggin, D. 2011. Water Supply Variability and Sustainable Diversion 
Limits: Issues to Conisder in Developing the Murray-Darling Basin. Report prepared for the ABARES 
on behalf of Murray-Darling Basin Authority, Risk and Sustainable Management Group, School of 
Economics, The University of Queensland. 

Key points 

• The modelling differs from the partial or general equilibrium models used by other modelling 
exercises, and instead uses an optimisation framework to allocate resources, subject to a range 
of constraints. 

• The report finds that water recovery of around 2,800 GL/y is estimated to reduce water availability 
for irrigation by 23 per cent, reduce the gross value of irrigation by 14 per cent and reduce 
economic returns (profit) by 13 per cent. These results are broadly consistent with the results of 
other modelling, although this analysis did not include the offsetting impact of the Australian 
Government’s Water for the Future programs.  

• The report examines the impact of water supply variability on irrigator’s investment decisions.  By 
recognising that irrigators pro-actively respond to water supply signals (droughts, normal or 
seasons of plenty) it allows for annual production areas to transition in and out of irrigation activity 
while perennial areas remain fixed. This then provides insights into how alternative industries may 
respond to changes in water supply. 

• The report considers a number of possible water trading scenarios and finds that trade is 
beneficial in reducing the economic impacts of the Basin Plan. 

Objectives 

The University of Queensland was required to undertake an analysis of economic impacts of 
likely reductions in irrigation in the Basin for a 2,800 GL/y water recovery scenario. This work 
is intended to supplement the main analysis of costs for the agricultural sector conducted by 
ABARES and the Monash University Centre of Policy Studies.  This work has been 
commissioned with two objectives:  

• To provide a basis to assess whether different models, in this case the University of 
Queensland’s model, produce results that are similar to, or divergent, from results 
produced by ABARES. If results are divergent, the analysis will help gain insight into any 
divergence.  

• To provide insight into the economic implications of the Basin Plan by understanding the 
relationship between the catchment level water availability and its variability as observed 
in historical data (i.e. differences in outcomes between wet and drought states).  

Concepts, sources and methods 

The Risk and Sustainable Management Group (RSMG) water allocation model is a regional 
programming model developed by the University of Queensland to simulate water allocation 
for irrigated agriculture within the Basin.  
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Unlike other economic modelling exercises for the MDBA, it is not an equilibrium model that 
measures differences in outcome from an initial starting point, rather it seeks to find an 
optimal solution for water allocation across the Basin taking account of opportunity costs, the 
values forgone in best alternative use.  

The model uses 19 regions within the Basin and optimally allocates an amount of water 
among enterprises according to relative profitability. The regions are broadly consistent with 
the CSIRO sustainable yield regions but contain two additional entities for urban water use in 
Adelaide and residual flows to the sea. These regions and entities are sequentially linked in 
the model to mimic the natural flow patterns of the Basin river system. 

The impacts of water availability on production are quantified as changes in the gross value 
of irrigated agricultural production (GVIAP) for a set of commodities. The GVIAP reflects 
changes in areas and yields resulting from water reallocations, as prices are assumed fixed. 
Other outputs from the model are farm profit, land use and water use.  

The irrigated agricultural enterprises modelled were horticulture (citrus, stone fruit, pome 
fruit, grapes, and vegetables), a number of broadacre systems including dairy, beef, sheep, 
wheat, rice–wheat (on a rotational system), cotton, grain legumes, and a generic dryland 
enterprise. The dryland option accounts for any shifts from irrigation to dryland production. 
That is, if returns to irrigated agriculture decline, or irrigation is constrained by reductions in 
water availability, land may be transferred from irrigated to dryland agriculture.  While in 
times of good water supply, dryland areas can transition back into annual activities. A key 
feature in the model is that it assumes irrigators are responsive to climatic conditions and 
they alter input combinations to produce a desired output at least cost. 

Under a medium-term analysis timeframe (approximately 10 years), key factors of 
production are assumed to be mobile.  

The model assumed constant commodity prices so production impacts in response to 
reduced surface water availability are considered in isolation from any price changes. 

Water is charged at a nominal $25 a megalitre such that the opportunity costs are 
determined internally, based on enterprise returns. Between runs these data sets are held 
constant and no attempt is made to calibrate a solution to meet a particular end point.  

The two baselines have been calibrated to be consistent with the 2000–01 irrigation water 
use data drawn from the ABS census of agriculture. The price data used represents  
2007–08 values. 

Historical diversions are constructed from the period 2000–01 to 2009–10.    

The model includes flow variability represented by three states of nature for each catchment. 
The flows that vary by state of nature for each catchment define the seasonal water 
availability constraint. The model then determines the water use by catchment within the 
diversion cap. The three states of nature are; normal, drought (60 per cent of normal inflows) 
and wet (120 per cent of normal inflows). It is assumed that over the medium term the 
normal state occurs 50 per cent of the time, the drought state 20 per cent of the time, and 
the wet state 30 per cent of the time.  
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The model has two options for trade; in catchment only and global trade across the Basin 
(subject to restrictions between the northern and southern Basin).  

More information on the data used, the climate variability assumptions and model structure 
is contained in the summary of the similar modelling exercise undertaken by 
Mallawaarachchi et al (2010). 

Findings 

The modelling indicates that reduced water availability will have an adverse impact on the 
profitability of irrigation enterprises but the impacts are less than proportional to the reduction 
in water availability in most regions. This illustrates the capacity of irrigators, in the medium-
term, to respond by rearranging enterprise mix to use available water where it is most 
profitable and feasible.  

The results also confirm the benefits of trade, with no trade scenarios resulting in larger 
economic impacts.  

Differences between the Current Diversion Limit (CDL) + Trade scenario and the 
Sustainable Diversion Limit (SDL) + Environmental Target scenario give an indication of the 
potential impacts of the Basin Plan. The report presents results for normal, drought, wet, and 
average scenarios. The ‘average’ scenario results are presented below.  

Agricultural Impacts 

The model estimates that under the Basin Plan, GVIAP is reduced by 11 per cent 
($1,157 million) and regional profit from irrigation (surplus) is reduced by 10 per cent ($288.9 
million) under interregional trading conditions.  

The model estimates that dairy, rice and grains will all experience losses in production, with 
reductions in land use of 26 per cent for dairy, 42 per cent for rice and 49 per cent for grains. 
Cotton is estimated to experience a small positive increase in the area of production, of 
2 per cent.  

Assumptions and limitations 

Economic modelling is subject to general limitations and is best interpreted with these 
limitations in mind.  

The economic modelling for the Basin Plan represents the best available modelling based on 
current information. However, over the longer term it is expected that further improvements 
will be made to better align the modelling with observed behaviour in the agricultural sector.   

The University of Queensland RSMG model differs in function from the modelling 
undertaken by ABARES and Monash University Centre of Policy Studies. Its optimisation 
structure is a stylised representation of outcomes that are likely to occur with the Murray 
Darling Basin, and therefore it may tend to overstate regional impacts. The model does not 
describe the annual transition of capital resources, and as such may to tend to 
underestimate adjustment costs.  
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There are two specified baselines for Current Diversion Limits.  The first scenario assumes 
that no trade occurs and the second assumes that Current Diversion Limits can be traded 
within specified northern and southern regions with no impediments (allocation and 
permanent). 

As this study uses historical diversions are constructed from the period 2000-01 to 2009-10, 
rather than the MDBA’s 114 year historical series, historical observations referenced here 
will be smaller than in those used in other analyses.  

Unlike the ABARES and Monash University modelling, this exercise does not include the 
offsetting impacts of the Australian Government’s Water for the Future programs.  
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Wittwer (2010) 

Report title 

Wittwer, G., 2010. The regional economic impacts of Sustainable Diversion Limits. Report for the 
Murray–Darling Basin Authority. Centre of Policy Studies, Monash University, Melbourne. 

Key points 

• This report was commissioned by the MDBA for the Guide to the Proposed Basin Plan. It provides 
estimates of changes to the broader economy as a result of the Basin Plan, similar to work 
undertaken by ABARES.  

• The outcomes from this model indicate marginally smaller economic impacts than estimated by 
ABARES modelling. This is likely to be due to the integration of changes in water availability using 
a single economic model, factoring in expected increases in water prices as a result of the 
Government’s buyback program, including buybacks undertaken to date in the starting point.  

• The model takes into account compensation for farmers under the Government’s buyback 
program, but not infrastructure investments.  

• The model embeds a two year drought into its time horizon rather than assuming average 
conditions over the long term, which has the effect of slightly elevating the magnitude of the 
impacts.  

• This report includes useful discussions about how the impacts of the Basin Plan are likely to differ 
from drought conditions, and how substitution between irrigation and dryland production occurs in 
practice. The size of dryland production in the Basin is a significant reason why the impacts of the 
Basin Plan are not estimated to be as large as might appear intuitively.  

Objectives 

The objective of this study is to estimate the economic impact of sustainable diversion limits 
on regions within the Murray–Darling Basin. Scenarios are established, for 3,000, 3,500 and 
4,000 GL/y water recovery scenarios. An additional scenario is run for 3,500 GL/y water 
recovery which excludes the impact of the Government’s buyback program in the results.  

All scenarios include as a starting point the 796 GL/y already purchased by the Government. 

Concepts, sources and methods 

The timeframe of the estimated results is from 2011 to 2026.  

Model  

This report uses the TERM–H2O model, a dynamic computable general equilibrium model 
that includes water accounts. The model includes changes to dryland farming, irrigation 
farming, downstream processing and broader utilities and services sectors to provide a 
complete picture of changes in the economy.  

TERM–H2O differs from the previous TERM models because it includes water accounts and 
theoretical modifications in agriculture. This means that for a policy scenario in which a given 
fraction of irrigation water is taken out of production, there is a smaller fractional reduction in 
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the water available to irrigators, with rainfall remaining unchanged. It can also take into 
account changes in rainfall. 

TERM–H2O includes supply-side modifications: farm factors including owner operator 
inputs, mobile capital, irrigable land and dryland being allocated between different activities 
to maximize profits. Livestock production can move from irrigation to dryland technologies. In 
dryland livestock production, land and fodder inputs are substitutable. For perennials, 
including vineyards, orchards and livestock the model includes capital that is not transferable 
to other sectors (assumes capital stickiness). 

The model includes a dynamic link between annual investment flows and capital stocks. For 
example, under the sustainable diversion limits, water prices are assumed to rise relative to 
the baseline forecast and this reduces perennial specific investment. Hence, specific capital 
used in perennial sectors shrinks relative to forecast across the basin. 

The TERM database relies on 2006 census data for small region detail, with the spatial 
detail limited to statistical local areas which are then mapped to Natural Resource 
Management regions. In the northern part of the Murray–Darling Basin there is no 
convenient one-to-one correspondence between the statistical local areas Natural Resource 
Management regions, so for those statistical local areas that are split into more than one 
Natural Resource Management region, a share of activity is assigned to each.  

Data and baseline 

The model requires a baseline set of data from which to estimate changes as a result of the 
Basin Plan. The initial year in the TERM–H2O database is 2005–06. The sum of allocated 
diversions totals 2,226 GL/y rather than 3,500 GL/y. This is because the 2005–06 base year 
entailed less than 100 per cent allocations across the Basin. The economic importance of 
the lower number (i.e. 2,226 GL/y) is that water is more valuable when allocations are lower, 
and makes a larger contribution to factor income. 

Drought  

The model includes the impacts of two years of moderate drought, in 2015 and 2021. The 
droughts are sufficient to reduce dryland productivity due to reduced rainfall, but not to 
reduce water allocations, i.e. even though irrigation water availability does not worsen, its 
price rises as dryland productivity falls—and as rainfall decreases, irrigation water 
requirements increase. 

The model assumes that in the two moderate drought years the Government’s buyback 
program is suspended to reflect short-term caution by farmers in response to drought (the 
report acknowledges that this effect would occur in short-term droughts only, as the buyback 
program is likely to be considered a means of adjustment during periods of extreme financial 
stress). 

Interregional trade assumptions 

In the southern part of the basin, water is tradable within and between regions. In the 
northern part of the basin, the assumption is that water is tradable within regions only. 
Supplies for all uses (that is, economic plus environmental uses) are determined by rainfall 
conditions. 
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Impact of compensation for farmers under the Government’s buybacks program  

Purchases of entitlements under the Government’s buyback program are assumed to occur 
from 2011 to 2022. Farmers are assumed to be compensated at market prices for 
entitlements sold to the Commonwealth (the model assumes all compensation stays in the 
region). An additional 3,500 GL/y water recovery scenario assumes that no compensation is 
paid to farmers for water taken out of production. 

Estimating the impact of government programs involved calculating the asset value of a 
water right and assigning a certain proportion of the payments received from selling those 
rights to disposable income in each region. 

The model does not include consideration of the Government’s infrastructure investment 
program in the Basin.  

Findings 

Economic impacts 

The model finds that the impact of a 3,500 GL/y water recovery scenario on regional 
communities will lead to a negative but small impact on real GDP across the Basin. Real 
GDP is estimated to decline -0.14 per cent in 2020, and -0.25 per cent in 2026 (including 
buybacks). 

Initially, employment is estimated to increase under the 3,500 GL/y water recovery scenario 
as a consequence of buybacks, with an extra 20 people expected to be employed in 2011 
and an extra 58 people (0.01 per cent) expected in 2014. However, employment will decline 
by 46 people in 2020 (-0.01 per cent), and by 354 people in 2026 (-0.07 per cent).  

Employment numbers are disaggregated by region.  The model estimates that some regions 
will continue to experience positive employment over the longer term (Macquarie–
Castlereagh, Barwon–Darling, Lachlan, Murrumbidgee, NSW Murray, Lower Darling), 
despite aggregate negative impacts across the Basin. Without the impact of government 
programs, employment falls would be greater, reaching -0.16 per cent in 2026 (880 people).  

Percentage changes in GDP under modelled scenarios 

Modelled scenario 3,000 GL/y water 
recovery 
(scenario 1) 

3,500 GL/y 
water 
recovery 
(scenario 2) 

4,000 GL/y 
water 
recovery 
(scenario 3) 

3,500 GL/y 
water  
recovery, 
without 
government 
programs 
(scenario 4) 

National real GDP in 2026 -0.007 -0.009 -0.012 -0.009 
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Time path percentage change in GDP from 2011 to 2026 

Year 2011 2014 2017 2020 2023 2026 

Percentage change  -0.01 -0.03 -0.08 -0.14 -0.21 -0.25 

Effects on non-irrigated agriculture – expansion of dryland farming 

The direct loss in irrigation output is estimated to be partly offset by an increase in dryland 
farming as farmers transfer resources. Approximately half of the lost output in the irrigation 
sector is estimated to be offset from increasing dryland production. For every hectare of 
irrigated land in the Basin, there are 52 hectares of dryland farming.  

Changes in land use will then impact on the crops that are produced. Irrigated cereals, for 
which there is a ready dryland substitute, and rice, the crop with the largest water 
requirements per dollar of output, are estimated to have the largest reductions in output. The 
model also estimates a small increase in vegetable production because cheaper land and 
more expensive water improve the cost competitiveness of the sector relative to other 
irrigation activities. 

Government buybacks 

The model finds that buybacks have a positive impact on communities. If farmers were not 
compensated through buybacks, an additional 300 jobs are forecast to be lost (over 800 
jobs, compared with 500 jobs).  

The report considers that since a no-compensation scenario would not be voluntary, the 
economic consequences could be far worse than we have modelled because an absence of 
compensation would bring with it considerable uncertainty which would impact adversely on 
regional investment in both farm and non-farm sectors.  

The models finds that farmers whose water has a high asset value relative to the value of 
their land holdings will do better than farmers with a lower ratio of water to land assets out of 
government programs. For example, vineyard and orchard growers may not do as well from 
sales to the Commonwealth as growers of annual crops. Growers of perennials may be 
keener to maintain the health of their vineyard or orchard than to sell their water. 

This exercise finds that that as long as the Commonwealth compensates farmers, the 
biggest difference between scenarios arises in the costs of compensation to holders of water 
rights. The price of water is estimated to rise by around $100 per ML above forecast by 
2026, as a consequence of Commonwealth purchases. The model estimates that it will cost 
the Commonwealth (in addition to buyback purchases made before the end of January 
2010) an extra $3.0 billion (2010 dollars) to achieve the 3000 GL/y water recovery target, 
$4.1 billion (2010 dollars) to achieve the 3,500 GL/y target and $5.3 billion (2010 dollars) to 
achieve the 4,000 GL/y target. The cost to the Commonwealth depends on the asset value 
of water, which in turn depends critically on expectations of future drought frequency. 

The spending effect arising from compensation proceeds could result over time in increased 
investment relative to forecast in sectors that sell a large proportion of output to households. 
The most obvious candidate for increased expenditure will be the services sector.  
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Variability – impacts of drought 

There are two years of moderate drought in the forecast baseline, in 2015 and 2021. These 
do not affect entitlement allocations but they do increase irrigation water requirements 
because of reduced rainfall; for every 100 mm of rainfall deficit, the irrigation water 
requirement grows by one ML per hectare.  

The modelling estimates that the effects of the Basin Plan would be much less significant 
than drought.  

Drought increases evaporation (and transpiration) which further increases irrigation water 
requirements. In addition, drought reduces dryland productivity which may result in a 
movement of farm factors (farm machinery, labour and farmers) in the Basin towards 
irrigation activities. With more farm factors available for each unit of water, water becomes 
more valuable. The rise in the price of water results in drought worsens the impact of 
sustainable diversion limits relative to forecast.  

TERM–H2O has previously estimated the impact of the droughts from 2006–07 to 2008–09 
on the Basin. Whereas sustainable diversion limits may lower regional real GDP by less than 
one per cent in all regions, drought has much more dramatic impacts. Modelled regional 
income losses for 2007–08 in drought were close to 20 per cent losses in some regions, with 
drought-induced employment losses of up to 4.5 per cent in some regions. Job losses 
across the Basin during drought exceeded 6,000. The study showed that prolonged drought 
leads to permanent reductions in employment, investment and farm capital, even after 
recovery. 

Employment Impacts 

Changes in employment under different scenarios 

 3,500 GL/y 
water  

recovery 
(scenario 1) 

3,000 GL/y 
water 

recovery 
(scenario 2) 

4,000 GL/y 
water recovery 

(scenario 3) 

3,500 GL/y water 
recovery (no 
government 

compensation) 
(scenario 4) 

Change in employment  
2026, number 

500 jobs Not specified Not specified 880 jobs 

Percentage change in employment under scenario 1, time path 2011–2026 

 2011 2014 2017 2020 2023 2026 

Change in 
employment, per cent  

0.00 0.01 0.00 -0.01 -0.04 -0.07 

Changes to water prices 

The price of water is estimated to rise to about $100 per megalitre above forecast by 2026 
as a consequence of Government buybacks. This provides windfall gain to holders of water 
rights. The price of water rises sharply in both baseline and policy runs due to moderate 
droughts in 2015 and 2021 (although no cuts in average year water allocations are 
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assumed, irrigation water requirements per hectare increase as rainfall drops). In addition, 
reduced dryland productivity alone leads to more farm factors being available in irrigation 
sectors, further pushing up the marginal product of water. 

Changes to land prices 

The price of irrigable land is estimated to fall gradually as buybacks build up over time. Since 
there is a land-water constraint in each sector (that is, the water requirement per hectare for 
a given crop and a given technology is constant), there is a tendency for more irrigable land 
to become available for dryland agriculture. This in turn pushes down the price of dryland in 
the Basin as the quantity of land used in dryland production increases. This has two effects; 
first, the windfall gain to holders of water rights is partly offset by the loss in land values due 
to enactment of sustainable diversion limits. This means that irrigators who do best will be 
those with a large water allocation relative to the value of the land they own. This provides a 
key to working out which regions do best and which regions do not do so well from 
sustainable diversion limits. Although the purchase of water at the market price by the 
Commonwealth to implement sustainable diversion limits should be sufficient compensation 
for farmers, some will do better than others because of the impact on the price of agricultural 
land. 

Mobility 

The model incorporates specific capital in perennial irrigation activities (vineyards, orchards 
and livestock herds) to acknowledge that not all factors used in irrigation production are 
mobile.  

Assumptions and limitations 

Economic modelling is subject to general limitations and is best interpreted with these 
limitations in mind.  

The economic modelling for the Basin Plan represents the best available modelling based on 
current information. However, over the longer term it is expected that further improvements 
will be made to better align the modelling with observed behaviour in the agricultural sector.  

All economic modelling for the Basin Plan uses 2005–06 Agricultural Census data as the 
major input for establishing model baselines. The age of this data means that it may not 
reflect more recent agricultural trends that have been occurring in the Murray–Darling Basin 
since 2005–06. Updated data will not be available in a comprehensive format until the 
Australian Bureau of Statistics is able to release data from its most recent census.  
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Wittwer (2011a) 

Report title 

Wittwer, G., 2011. Basin Plan CGE Modelling using TERM-H20. Report for ABARES on behalf of the 
Murray-Darling Basin Authority. Centre of Policy Studies, Monash University, Melbourne. 

Key points 

• This report was commissioned by the MDBA to inform the socio-economic analysis of different 
elements contributing to the draft Basin Plan, such as the amount of water to be recovered and 
the impacts of the Water for the Future programs. It provides estimates of changes to the broader 
economy as a result of the Basin Plan and information on the regional impacts within the basin 
economy, similar to work undertaken by ABARES.  

• Based on the assumptions employed for this modelling, Monash University estimates that a water 
recovery scenario of 2,800 GL/y is likely to result in relatively small impacts on the value of 
production, employment and household consumption at a basin-wide level.  

• The outcomes from this model are generally marginally smaller than those estimated by ABARES 
modelling. This is likely to be a consequence of the TERM-H2O model estimates being derived 
from a single integrated economic model which incorporates changes in water availability with the 
input requirements of both dryland and irrigated production systems.  

• The modelling takes into account compensation paid to farmers under the Government’s buyback 
program, the potential benefits of the water infrastructure upgrades, and how the funds from the 
water buyback program are spent (in terms of timing and location of additional consumption). 
Additional modelling investigated the impacts of 2,400 and 3,200 GL/y water recovery scenarios.  

• This report includes some discussion on how drought affects farming practices. In particular, the 
potential for shifting factors of production between irrigated agriculture and dryland production 
systems. 

Objectives 

The objective of this study is to estimate the economic impact of the sustainable diversion 
limits on regions within the MDB. Scenarios are established for the recovery of 2,800 GL/y of 
water, with sensitivity analysis of 2,400 and 3,200 GL/y water recovery scenarios.  

Concepts, sources and methods 

Modelling approach  

This report uses the TERM-H2O model, a dynamic computable general equilibrium model 
that includes water accounts. The model includes changes to dryland farming, irrigation 
farming, downstream processing and broader utilities and services sectors to provide a 
complete picture of changes in the economy.  

The scenarios modelled take into account the capacity for shifting factor inputs between 
dryland and irrigated land uses, capacity for improving water use efficiency, how and where 
the proceeds of the water recovery will be spent and the impacts of the water infrastructure 
upgrades.  

In addition to assessing the effects of the 2,400, 2,800 and 3,200 GL/y water recovery 
scenarios with landholders being fully compensated for the water entitlements they sell back 
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to the Commonwealth, the modelling also investigated the impacts of program activities for 
upgrading the water infrastructure and alternative options for how the buyback proceeds 
may be spent (internal or external to the Basin).   

Where appropriate, the scenarios include proportion of water recovery already achieved by 
the Government up to July 2011. 

Interregional trade assumptions 

In the southern part of the basin, water is tradable within and between regions. In the 
northern part of the basin, the assumption is that water is tradable within regions only. 
Supplies for all uses (that is, economic plus environmental uses) are determined by rainfall 
conditions. 

Impact of compensation for farmers under the Government’s water recovery programs  

Purchases of entitlements under the Government’s buyback program include the water 
entitlements to be recovered and the remaining entitlements to be recovered up to 2019. 
Farmers are assumed to be compensated at market prices for entitlements sold to the 
Commonwealth.  

Estimating the impact of government programs involved calculating the asset value of a 
water right and assigning a certain proportion of compensation payments to disposable 
income in each region. 

Estimates were provided by the Department of Sustainability, Environment, Water, 
Population and Communities on infrastructure investment levels.  

Timeframe 

The timeframe of the estimated results is from 2008 to 2029.  

Mobility 

The model incorporates specific capital in perennial irrigation activities (vineyards, orchards 
and livestock herds) to acknowledge that not all factors used in irrigation production are 
mobile.  

More detail on the model is provided in an earlier summary of the modelling work undertaken 
for the MDBA by the author. 

Findings2

Effects on irrigated production 

 

For agricultural production, the total changes estimated by the model are for output from 
irrigated agriculture by 2020 to fall by 5.0 per cent ($265 million) as output from dryland 
agriculture rises 3.5 per cent ($173 million). Across the 20 natural resource management 
areas, the model proposes a fall in irrigation production of more than 5 per cent by 2020 for 

                                                
2 All results are for the 2,800 GL/y buybacks plus upgrades scenario, unless otherwise specified. 



74 

seven of those regions. The greatest projected impact is a reduction in output of 8.8 per cent 
for the Wimmera-Avoca region.   

Regional effects  

Where the model estimates changes in employment, agricultural production and aggregate 
consumption, this information can also be disaggregated to a regional level. Total 
employment is estimated to increase by 0.23 per cent, due to the stimulatory impacts of the 
Australian Government’s Water for the Future programs, with only three regions are 
projected to face very minor reductions under this scenario; the Border region (-0.1 per 
cent), Moonie region (-0.2 per cent) and Condamine-Balonne region (-0.1 per cent). 

Broad Economic and employment impacts 

The model estimates the impacts of the Basin Plan on employment to be relatively small. 
Gross Regional Product is estimated to fall by 0.05 per cent in 2020. Underlying the 
projected fall in total economic activity by 2020 is a 0.21 per cent decline in the contribution 
of irrigated agriculture to gross regional product across the Basin, while dryland agriculture is 
estimated to contribute a partial offsetting increase of 0.14 per cent increase in gross 
regional product.  

Over the same period, household consumption is estimated to increase by 0.42 per cent and 
employment to increase by 0.23 per cent (due to the stimulus provided from infrastructure 
investments.   

Effects of infrastructure investment 

Infrastructure investments are estimated to have significant stimulatory impacts in the basin. 
The reduction in gross regional product is estimated to be 0.18 per cent without the inclusion 
of upgrades, compared to 0.05 per cent when upgrades are included. Employment impacts 
are expected to be positive over the course of the Basin Plan due to the stimulatory effect of 
the infrastructure investments on local economies, and in creating demand for jobs, with a 
positive impact of 0.23 per cent estimated in 2020 when infrastructure investments are 
included.  

Effects of full compensation for water recovery 

The spending effect as a result of proceeds arising from the sale of water assets are 
estimated  to result in increased investment relative to forecast in sectors that sell a large 
proportion of output to households. The most obvious candidate for increased expenditure is 
likely to be the services sector. 

As an alternative, a specific scenario was run to test the effects of all of the water buyback 
proceeds exiting the Basin (i.e. no flow on stimulatory impact). In this case, the model 
estimated the main effect as being on the non-farming sectors. In particular, the diminished 
positive impact on the services sector identified when the proceeds of the water buybacks 
were consumed within the Basin. Employment was estimated to be negative under this 
scenario, with an estimated reduction of 0.08 per cent in 2020. 
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Percentage changes in economic and employment variables under modelled 
scenarios, relative to the baselines in 2020 
 Buybacks 

2,400 GL 
Buybacks, 
upgrades 
2,400 GL 

Buybacks 
2,800 GL 

Buybacks, 
upgrades 
2,800 GL 

Buybacks 
3,200 GL 

Buybacks, 
upgrades 
3,200 GL 

Water use -23 -18 -26 -21 -30 -25 

Land use 0 0 0 0 0 0 

       

Real basin GRP -0.14 -0.03 -0.18 -0.05 -0.21 -0.09 

  GVIAP contribution -0.29 -0.17 -0.33 -0.21 -0.37 -0.25 

  Dryland contribution 0.19 0.11 0.22 0.14 0.25 0.17 

Employment -0.01 0.24 -0.02 0.23 -0.02 0.22 

Household consumption 0.32 0.39 0.34 0.42 0.37 0.45 

Investment -0.22 -0.03 -0.28 -0.07 -0.32 -0.12 

Annuity as % of basin 
consumption 

0.30 0.30 0.38 0.38 0.47 0.47 

National real GDP -0.0095 -0.0137 -0.0114 -0.0155 -0.0137 -0.0180 

Assumptions and limitations 

Economic modelling is subject to general limitations and is best interpreted with these 
limitations in mind.  

The economic modelling for the Basin Plan represents the best available modelling based on 
current information. However, over the longer term it is expected that further improvements 
will be made to better align the modelling with observed behaviour in the agricultural sector, 
including some additional sensitivity analysis around the key assumptions underpinning the 
modelling approach. Assumptions around the capacity for landholders to shift their factors of 
production from irrigated production to dryland practices in the short-run (such as during 
drought years) and their capacity to maintain the same level of output from those production 
systems in the long-run may also need further examination.  

All economic modelling for the Basin Plan uses 2005–06 Agricultural Census data as the 
major input for establishing model baselines. The age of this data means that it may not 
reflect more recent agricultural trends that have been occurring in the Murray Darling Basin 
since 2005–06. Updated data will not be available in a comprehensive format until the 
Australian Bureau of Statistics is able to release data from its most recent census.  

The key assumptions for this exercise relate to the potential improvements in water use 
efficiency across the various farm activities, the rate of farm factor substitution as farmers 
utilise water more sparingly by substituting other factors for water and the capacity for dairy 
farmers to switch part of their production from irrigated to dryland practices.  
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ABARE-BRS (2010c)  

Report title 

ABARE-BRS, 2010. Indicators of community vulnerability and adaptive capacity across the Murray–
Darling Basin—a focus on irrigation in agriculture. Report for the Murray–Darling Basin Authority, 
Canberra. 

Key points 

• This report developed an index which measures community vulnerability to changes in water 
availability. It uses this index to illustrate the relative vulnerabilities of Basin communities to 
changes to water availability that might occur under a Basin Plan. 

• The report found that relative community vulnerability to changes in water availability varies 
widely across the Basin. There are two regions in the Basin with high to very high community 
vulnerability:  

o in the Border Rivers, Gwydir, Namoi and Macquarie–Castlereagh Basin Plan Regions in 
the northeast of the Basin 

o in the Lachlan, Murrumbidgee and Murray Basin Plan Regions in the southern Basin.  

• The high vulnerability of these communities reflects their higher sensitivity to changes in water 
availability (i.e. high dependence on water for agriculture and high agricultural industry 
employment) and limited levels of adaptive capacity (i.e. low levels of human capital, social capital 
and economic diversity), compared with other areas in the Basin.  

• The analysis in this report needs to be interpreted carefully. It reflects one expert view of inherent 
vulnerability, which could be subject to alternative interpretations depending on what indicators 
are chosen and the weighting given to each indicator in deriving the overall index. 

Objectives 

The objectives of the project were to: 

• review and synthesise the current state of thinking around the concepts of community 
resilience, vulnerability and adaptive capacity, with an emphasis on understanding the 
drivers of change in regional and rural communities especially in regard to reduction in 
water availability for consumptive purposes across the Basin 

• identify suitable indicators of community vulnerability, resilience and adaptive capacity 
across the Basin 

• measure and map the relative resilience/vulnerability of communities across the Murray–
Darling Basin.  

Concepts, sources and methods 

The project developed a composite index of community vulnerability, by overlaying 
measures of sensitivity with measures of the adaptive capacity of communities to manage or 
cope with change.  
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The scope of the assessment was the Murray–Darling Basin, with emphasis on 
‘communities of place’, i.e. communities of people living in a given geographical area (for 
example, Narrabri). 

The core premise of the conceptual framework used in the project is that the vulnerability of 
a community to a change event can be understood in terms of the level of exposure, the 
sensitivity of the community to the change event, and the community’s adaptive capacity. 

• Exposure is the amount of external stress or change a community is likely to experience 
(in this case, reduction in current diversion limits).  

• Sensitivity is a measure of how dependent a community is on the factor that is changing. 
For instance, a community that makes no use of water in a local river would be relatively 
unaffected by reductions in current diversion limits.  

Exposure and sensitivity together determine the magnitude of potential impact. Greater 
potential impacts are likely to occur where a community is both very dependent on water and 
is facing a large reduction in diversions.  

• The adaptive capacity of a community is the ability to change in response to a shock or 
stress and is related to the resources available in the community that might enable 
adaptation.  

The figure below illustrates the relationships between these concepts: 

 

The resources that might enable adaptation are not only tangible assets such as water, 
money or farm machinery. Resources also include intangible assets such as the depth and 
breadth of community skills, mental and physical wellbeing of residents, education 
attainment, and community relationships. The stock of tangible and intangible assets within a 
community plays a significant role in determining the sensitivity of that community to a 
shock, and to its adaptive strategies.  

The report describes how, in the vulnerability and adaptive capacity literature, the tangible 
and intangible assets of a community are often framed using a ‘five capitals’ approach. 
These are: 

• human capital—labour and influences on the productivity of labour including education, 
skills and health  

• social capital—claims on others by virtue of social relationships  
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• natural capital—land, water and biological resources  

• physical capital—produced by economic activity including infrastructure, equipment and 
technology  

• financial capital—savings and credit. 

Communities that are less vulnerable to shocks are often described as resilient; that is, their 
adaptive capacity enables them to minimise the social and economic damage that might 
result from potential impacts. In this sense, resilience can be thought of as a judgement 
made about the condition of a community after it has had the opportunity to adapt to a 
source of stress or shock. 

Using this conceptual framework as a guide, numerical measures that could be mapped at 
the Basin scale were developed. These numerical measures are linear combinations of 
particular data items available from the Australian Bureau of Statistics (ABS) Population 
Census for 2006 and from a 2008 publication by ABS on water use in agriculture in 
Australia. 

Findings 

The project developed and mapped indicators of community vulnerability and adaptive 
capacity across the Basin, as illustrated in the figure below. 
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Relative vulnerability 

The report found that a significant proportion of Basin communities exhibit only a low to 
moderate level of vulnerability to changes in water availability. These communities generally 
have low levels of sensitivity and higher levels of adaptive capacity, which lessen their 
vulnerability to changes in access to water for consumptive purposes. 

The report also found that several areas have relatively very high community vulnerability to 
changes in water availability. These areas include: 

• In the northeast of the Basin, the Border Rivers, Gwydir, Namoi and Macquarie–
Castlereagh Basin Plan Regions  

• In the Southern basin, the Lachlan, Murrumbidgee and Murray Basin Plan Regions 

Communities in these areas have a combination of higher sensitivity to changes in water 
availability (i.e. very high dependence on water for agriculture and high agri-industry 
employment) and more limited levels of adaptive capacity (i.e. low levels of human capital, 
social capital and economic diversity) compared with other areas in the Basin. As a result, 
communities in these areas are more likely to be impacted by changes in water availability. 

Sensitivity 

The report found that relative to other communities in the Basin, a significant proportion of 
communities exhibit low to very low sensitivity to changes in water availability. These 
communities have low levels of sensitivity because they are outside the major irrigation 
areas and/or have a low proportion of persons employed in agricultural related industries.  

The report found that sensitivity is highest for the following communities:  

• In the north-east of the Basin within the Condamine-Balonne, Moonie, Border Rivers and 
Gwydir Basin Plan regions 

• In southern Basin communities within the Basin Plan regions of Lachlan, Murrumbidgee, 
Murray, Wimmera-Avoca, and Loddon-Campaspe. 

Communities in these areas have a combination of a higher dependence on water for 
agriculture at the farm level and a higher proportion of people in the community who are 
employed in agriculture and downstream agri-industries, such as food processing plants, 
abattoirs, canneries, etc compared with other areas. These areas have a very direct 
connection with irrigated agriculture. 

Adaptive capacity 

The report found that the degree of relative adaptive capacity—the resources and abilities 
that communities can draw upon—varies across the Basin, and that there does not appear 
to be a general pattern.  

The report found that adaptive capacity is lowest for communities: 

• In the northeast of the Basin within the Basin Plan regions of Border-Rivers and 
Condamine-Balonne 
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• In the central west of the Basin (the Barwon–Darling) 

• In the western and south western areas of the Basin (Basin Plan regions of Paroo, Lower 
Darling, Murray and, Eastern Mt Lofty Ranges).  

These communities have lower adaptive capacity, meaning that they are likely to have fewer 
resources and a lower ability to respond to changes in their circumstances. 

In interpreting these findings, it is important to recognise that, on its own, adaptive capacity 
is not directly connected with a dependence on irrigation water or agriculture. While 
sensitivity is a measure of farm and agricultural dependence on water, the adaptive capacity 
measure is an indication of the wider community’s general vulnerability to stressors, such as 
climate change, changes in rainfall reliability, diversion limits or other socio-economic 
changes. Areas assessed as having low adaptive capacity are generally those that show 
signs of general social and economic disadvantage.  

Other findings 

The report undertook a sensitivity analysis to determine what indicators and sub-indicators 
have the most influence on the final community vulnerability index. It was found that the 
economic diversity index is the major driver of vulnerability. 

Assumptions and limitations 

Community vulnerability is a complex concept and a single metric cannot capture the full 
experience of specific communities undergoing rapid change.  

The data used in the project have a number of shortcomings, including: 

• The assessment represents a single point in time and is heavily reliant on 2006 
Australian Bureaus of Statistics (ABS) Census data. This was a year when drought 
conditions prevailed in many parts of the Basin and, consequently, the amount of 
irrigation may be less than a ‘normal’ year.  

• The indicators were constrained by lack of data or by data where utility is limited 
because of the quality, scale or patchiness of the information. For example, where the 
amount of irrigation in a Statistical Local Area (SLA) was not large, estimates were either 
not given by the ABS for confidentiality reasons, or had large relative standard errors. 
Time constraints precluded investigation or compilation of data from alternative sources. 

The weightings applied to indicators reflected assumptions about the relative importance of 
underlying factors that contribute to a community’s vulnerability. Neutral weightings (i.e. of 1) 
were used in all of the community vulnerability indices and sub-indices in this project (except 
where the Principal Components Analysis (PCA) solution specified the weightings for the 
adaptive capacity indicators). 

The project did not assess the level of exposure of communities to change in water 
availability. This reflected, in part, the time constraints on the project. Nevertheless this 
constrains the ability of the project to comment on the relative effects on vulnerability of 
factors such as climate change, compared with reductions in water availability due to 
changes in water policy. 
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Assessments of this type are still developing. There have been few studies that have 
evaluated the predictive power of indicators of concepts such as adaptive capacity and 
resilience, relative to observed outcomes—for example, using cross-sectional and time 
series data. 

Further work undertaken in 2011  

In June 2011 ABARES was commissioned to undertake work to refine the original analysis 
reported here. Specifically, this new work takes into account a reduction of 2,800 GL/y from 
current diversions as the exposure measure in the vulnerability index. The measure used is 
derived from outputs from the ABARES Water Trade Model, i.e. the proportion of reduced 
irrigation water availability due to the implementation of sustainable diversion limits to 
recover 2,800 GL/y of water. These proportions take into account water already bought back 
by government and any water trade that has occurred to date in a region. The contribution of 
each Basin Plan Region to meeting the sustainable diversion limits was apportioned using 
the ABARES Water Trade Model. 

A further refinement was the use of a baseline water use year of 2000–01 rather than the 
year 2006 as was used in the original work, which was a drought year in which less water 
was used. This meant that the original analysis tended to underestimate the sensitivity to 
changes in water availability (which reflects dependency on employment in agriculture and 
the use of irrigation water). Use of the 2000–01 data also allowed the work to use the same 
baseline as the economic modelling. 

The results show that relative community vulnerability to changes in water availability varies 
widely across the Basin depending on the different adaptive capacities and sensitivities of 
particular communities. There are several regions that exhibit high to very high relative 
vulnerability that are similar to the previous vulnerability maps—i.e. in the (mainly irrigation) 
regions in the south of the Basin (i.e. Murrumbidgee, Murray and Lachlan Basin Plan 
regions) and in the north-west (Border Rivers, Gwydir, Namoi, Moonie, Condamine-Balonne 
Basin Plan regions). 

Communities in these areas have a combination of higher sensitivity to changes in water 
availability (i.e. very high dependence on water for agriculture and high agri-industry 
employment) and limited levels of adaptive capacity (i.e. lower levels of human capital, social 
capital and economic diversity) in comparison to other areas in the Basin. This means that 
communities in these areas are more likely to be impacted by changes in water availability. 

A difference between the previous vulnerability maps and those using 2001 water data can 
be seen in the northern basin where more areas exhibit relatively high vulnerability, possibly 
associated with cotton farming. 

When the exposure sub-index is factored in, the regions that display residual relative 
vulnerability (i.e. those regions that still need to contribute substantially to meeting the Basin 
Plan sustainable diversion limits) are the Murrumbidgee and the Condamine–Balonne. The 
work also reveals that many areas have already adapted, in that they are already providing 
the water required to meet the sustainable diversion limits through water recovery and trade. 
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MJA, RMCG et al. (2010)  

Report title 

MJA, RMCG, EBC Consultants, DBM Consultants, Australian National University, Geoff McLeod and 
Tim Cummins, 2010. Economic and social profiles and impact assessments for the Murray–Darling 
Basin Plan: synthesis report.  

Key points 

• This report assessed the impacts of uncompensated reductions in water availability on farmers, 
industry sectors and communities, through analysis of social and economic data, regional 
consultations, and a survey of approximately 1,300 individuals. 

• The report evaluated the scenario impacts of uncompensated water reductions of 20, 40 and 
60 per cent of long term average water availability.  

• The report found that farms and farm sectors are most sensitive to uncompensated reductions in 
water availability where they have high levels of dependence on irrigation water; high levels of 
financial stress; lower levels of optimism or well-being; and/or a higher proportion of middle-aged 
farmers. Using these indicators, the report found that dairy, horticulture and rice farmers are most 
sensitive to the introduction of sustainable diversion limits. 

• Regions are more sensitive to reductions in water availability if they have lower levels of 
economic diversity (i.e. more irrigated agriculture) and lower levels of socio-economic condition. 
Based on these indicators, the report found that the SA Murray below Lock 1, Riverland, and 
Sunraysia may be particularly sensitive to permanent uncompensated reductions in consumptive 
water.  

• The impacts of reduced water availability will be influenced by the sensitivity of farms, farm 
sectors and regions to changes in water availability, and the ability of those farms, farm sectors 
and regions to adjust. The report found that, within each of the sectors of cotton, rice, dairy and 
horticulture, some regions would be impacted more significantly than others. Impacts on irrigated 
agricultural production will have flow-on effects in the form of reduced economic activity and 
employment, particularly in smaller towns. 

• Since the report was completed, the Commonwealth has made a firm commitment to 
compensating irrigators for all water that is recovered to close the gap between the 
Commonwealth’s existing environmental water holdings and the environmental water holdings 
eventually required by the Basin Plan. The Commonwealth has also indicated that all recovery will 
be from willing sellers—i.e. there will be no forced recovery via cuts to water entitlements. 
Irrigators will either be paid for water they sell to the Commonwealth as part of the Restoring the 
Balance program, or the Commonwealth will fund irrigation infrastructure modernisation in 
exchange for irrigators’ water entitlements.  

• The Commonwealth had not made these commitments when the report was being compiled. As a 
result, the report evaluated the impacts of uncompensated reductions (‘cuts’) in water availability. 
Thus, the impacts of water recovery highlighted in this report are impacts resulting from 
uncompensated recovery—these impacts are likely to be very different from those that will be 
observed under a program of compensated environmental water recovery. As a result, the report 
provides a now dated view of what the potential community level impacts of the Basin Plan could 
have been if the Basin Plan had proceeded with irrigators not being fully compensated for ceding 
their water entitlements.  

• The report also includes 12 community profiles of irrigation districts and 14 community profiles of 
sustainable yield regions. These community profiles provide useful information to inform the 
MDBA’s understanding of the context for the Basin Plan. 
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Objectives 

The report aimed to investigate: 

• the social and economic characteristics of key irrigation regions judged most sensitive to 
the introduction of sustainable diversion limits  

• the sensitivity of communities in those irrigation regions to the introduction of sustainable 
diversion limits, and uncompensated cuts to water allocations to achieve the regional 
sustainable diversion limits; 

• likely adaptations that irrigation regions would undertake in response to reduced water 
availability resulting from uncompensated sustainable diversion limits 

• in light of the above, the relative impacts of reductions in water availability on different 
communities. 

The project was undertaken between January and May 2010. 

Concepts, sources and methods 

Conceptual framework 

The report uses a conceptual framework to analyse the potential social and economic 
impacts of the Basin Plan. This framework proposes that the vulnerability of a community (or 
farm or farm sector) to a change or shock can be understood in terms of the level of 
exposure to that shock, the sensitivity of the community to the change, and the community’s 
adaptive capacity. More specifically: 

• Exposure is the magnitude and nature of the potential shock of a specific change event. 
For the Basin’s farms, sectors and communities, exposure is associated with the 
quantum of the permanent reductions in the availability of irrigation water in each area as 
a result of the Basin Plan. 

• Sensitivity measures the responsiveness of a socio-economic system to an 
exposure/change event. By definition, more sensitive systems are more responsive. This 
sensitivity will vary across farms and communities according to their characteristics. For 
example, communities with greater dependence upon irrigation water will likely show a 
larger reaction (sensitivity) to reductions in allowable take of water (exposure) than those 
communities not as dependent upon irrigation water. 

• The adaptive capacity of a socio-economic system describes the ability of the system to 
change/adapt to a shock or exposure. The sensitivity of a regional socio-economic 
system will be mediated by the community’s adaptive capacity. For example, all other 
factors being equal, a community with lower community stress and more financial 
resources may have greater adaptive capacity to deal with exposure itself than a 
community experiencing higher stress, and with less financial resources. 

• The vulnerability of a socio-economic system equals the residual effects of an exposure 
event after coping and adaptation strategies have been implemented. This residual 
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vulnerability may be reflected in less financial resources available to deal with future 
shocks, lower personal wellbeing, or by the depletion of natural resources. 

Assessment of sensitivity and vulnerability of farms, farm sectors and regions to reductions 
in water availability 

The project considers 12 irrigation areas along the Murray and Murrumbidgee rivers and in 
the Namoi, Gwydir, Border Rivers and Condamine–Balonne catchments, where the potential 
social and economic impacts of reducing current diversion limits without compensation were 
deemed more likely to be pervasive, due to the history and extent of water use for irrigation.  

Irrigation areas considered in the report 

State  Region 

Queensland  Lower Balonne section of the Condamine–Balonne 

Northern NSW  Border Rivers Gwydir Namoi Macquarie  

Southern NSW  Lachlan  

Murrumbidgee  

NSW Central Murray  

Northern Victoria  Goulburn Murray Irrigation District Nyah to the SA border (Sunraysia)  

South Australia  South Australian Riverland  

South Australian River Murray below Lock 1  

The report’s findings drew from two main methodologies: 

• analysis of quantitative social and economic data, from ABARE, ABS and BRS censuses 
and surveys, and expert knowledge 

• regional consultations and surveys, undertaken by teams with established reputations 
and relationships in the above regions.  

The regional consultations and surveys were comprised of a number of components: (i) pre-
consultation interviews, starting with Basin Community Committee members, to help identify 
participants, key issues and proposed timing for meetings in each region; (ii) targeted 
discussions, either one-on-one or through small group meetings; and (iii) a telephone survey 
of approximately 1,300 individuals. Individuals were targeted from the following groups: 

• the Murray–Darling Basin Community Committee 

• the main irrigation supply organisations 

• key influential farmers (irrigators and graziers) 

• industry bodies 

• local government 
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• catchment management authorities 

• local irrigation associations 

• large commercial irrigation companies 

• food processing companies and other supply chain organisations 

• regional representatives from key state agencies 

• rural finance advisers 

• other regional individuals with relevant expertise. 

Findings 

Indicators of farm and farm sector sensitivity 

Drawing on the quantitative data and information obtained through regional consultations 
and surveys, the report identified four key indicators of farm and farm sector sensitivity, 
which make farmers, or farm sectors, more sensitive to changes uncompensated cuts in 
water availability: 

• the level of dependence on irrigation water of the farm or farm sector: sectors with 
greater irrigation water dependence were found to be more sensitive to uncompensated 
cuts in water availability; 

• the level of financial stress (particularly indebtedness) of the farm or farm sector: farms 
with more financial stress and higher debt were more sensitive to uncompensated cuts in 
water availability; 

• the level of personal wellbeing and optimism of the farm or farm sector: irrigators with 
lower self-reported wellbeing and less optimism about their farming future were more 
sensitive to cuts in water availability, with these farmers more likely to seek to abandon 
farming altogether;  

• the proportion of middle-aged farmers in the farm or farm sector: middle aged farmers 
were more sensitive to uncompensated reductions in future water availability. 

The report found that at the time of the assessment, dairy, horticulture and rice farmers were 
relatively more sensitive to the introduction of sustainable diversion limits and 
uncompensated water recovery. The report did not include cotton in its analysis, due to 
insufficient survey results being obtained for that sector. 

Indicators of regional community sensitivity 

Three indicators were used to assess community sensitivity to water availability reduction: 
economic diversity, socio-economic condition, and nature of the region’s farms and their 
links to the regional economy. Each of these factors has different dimensions and correlates. 
As a result, regional sensitivity to reduced water allocations was found to vary markedly 
across the Basin.  
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Economic diversity and socio-economic condition 

The report finds that irrigated agriculture is more central to some regional economies than 
others. In quantitative terms, irrigation dependence can be appraised using a suite of 
indicators including: the percentage of irrigated agriculture in total agricultural production; the 
estimated relative sensitivity of the irrigation sectors to sustainable diversion limits; irrigation 
value chain integration; and economic diversity.  

• For example, in the southern Murray and Murrumbidgee irrigation regions (excluding SA 
Murray below Lock 1), irrigated agriculture accounts for from 79 to 92 per cent of total 
agricultural production. In comparison, in the northern regions of the Basin irrigated 
agriculture accounts for from 15 to 52 per cent of total agricultural production. Therefore, 
even allowing for drought impacts on regional irrigated output, regional communities of 
the south are likely to be more sensitive to the introduction of uncompensated 
sustainable diversion limits. 

The report describes how socio-economic condition is a key indicator of a region’s ability to 
cope with shocks and change. Regions that have higher levels of education, greater 
household wealth, better essential services, higher wellbeing and less social disadvantage 
are better positioned to cope with regional stresses than communities that have less of these 
things. While these are generalisations that are more nuanced within each region, in 
quantitative terms, socio-economic disadvantage is a useful, readily available index.  

• The report finds that the SA Murray below Lock 1, Sunraysia, the Riverland in the 
southern systems, and the Macquarie, Namoi and Border Rivers have relatively high 
levels of disadvantage. 

The report combines these two indicators (water dependency and socio-economic 
disadvantage) to assess indicative vulnerability of regions to reductions in water availability. 
Taken together, the two indicators suggest that the SA Murray below Lock 1, Riverland, and 
Sunraysia may have been particularly sensitive to uncompensated reductions in 
consumptive water.  
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Estimates of the water dependency and socio-economic condition of the 12 regions 
(based on data from the 2006 Agricultural Census and 2006 Census of Population and 
Housing) 

 

Farm sectors and regional sensitivity 

The report found that the nature of farming in each region influences the sensitivity of that 
region to changes in water availability.  

Compared with dryland farming, irrigated agriculture uses less land and delivers greater 
flow-on employment and economic activity. The differences in flow-on intensity between an 
irrigation sector and dryland are greatest for horticulture and dairy and least for cotton and 
rice.  

In the irrigation regions reviewed, irrigated agriculture is an important employer (directly and 
indirectly through food and fibre processing) and source of wealth. Across the regions at 
least 75 per cent of total farm operating expenditure takes place in the regional economy, 
typically within 50 kilometres of the farm gate; and almost all irrigated production is 
processed in the same region or a nearby region. In the irrigation regions reviewed there 
was evidence that current sectors were strategically well located with regard to water 
availability, soils, climate, transport and processing infrastructure etc. For example, 
horticulture is suited to the soil types and high security water in the Riverland, while cotton is 
well suited to the northern NSW valleys with highly variable water availability.  

The report found that throughout the Basin, past investments, reforms, and the drought have 
driven irrigation towards best practice water use efficiency. As a result, people on the land 
were recorded as believing that few opportunities remained to cost-effectively increase 
technical water use efficiency further, or to ‘make do’ with less water on-farm. The report 
noted that in some areas, in particular the Southern Basin, there is significant potential to 
improve the delivery efficiency of irrigation supply systems, and that this would absorb some 
reduction in total water diversions.  
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Overall, the report found that, without compensation, reducing the intensity of irrigated 
agriculture within a region, be it via dryland conversion, less intensive irrigation, or some 
other mechanism, will directly reduce economic activity in regional communities.  

Indicators of regional sensitivity  

Region 2006 irrigated 
agriculture 
>50 per cent  
total value of 
agricultural 
production 

Sensitive 
irrigation 
sectors (dairy, 
rice, 
horticulture) 

Value chain 
integration 

Low 
economic 
diversity 

Relatively 
lower socio-
economic 
condition 

Balonne  - -  - 

Border Rivers - - - -  

GMID     - 

Gwydir - - - - - 

Lachlan - - - - - 

Murrumbidgee     - 

Namoi - - - -  

NSW Central 
Murray     - 

Riverland      

Sunraysia      

SA Murray below 
Lock 1 -  -   

Impacts of reduced water availability 

The report found that the impacts of reducing water availability without compensation would 
be influenced by the sensitivity of farms, farm sectors and regions to changes in water 
availability, and the ability of those farms, farm sectors and regions to adjust.  

Cotton 

The report found that the cotton producers would be proportionately affected by reduced 
water availability, with serious socio-economic flow-on impacts to remote cotton-dependent 
towns that often lack other economic activities, or future economic opportunities. With 
uncompensated reductions in water availability of 40 per cent or more on the long-term 
average, cotton production would contract and regions would lose processing capacity. 
Small towns in the cotton regions of Queensland and northern NSW, particularly those that 
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are located further inland, would be especially sensitive to potential reductions in water 
availability.3

More specifically, the report found that: 

 

• The Balonne region is particularly sensitive, as agriculture accounts for approximately 
36 per cent of employment  more than any other region in Queensland. With a 
20 per cent uncompensated reduction in water for irrigation, the Lower Balonne will see 
investments in water use efficiency and some sale of entitlements where that is allowed. 
At 40 per cent  and 60 per cent  reduction in LTCEs, cotton expansion will reduce, 
farmers will become increasingly likely to exit, some properties will consolidate and 
cotton gins will start to close, with a decline in employment opportunities and increased 
migration of people from the region. Interviewees suggested that small cotton-dependent 
towns in the region already have significant social issues, limited alternative employment 
opportunities, and highly mobile workforces. People are concerned that these towns 
could lose these workers, lose critical mass for community services, and slide into 
welfare-dependency if cotton-related activity declines in the long-term. 

• The irrigation economies of Gwydir, Namoi, Border Rivers, Macquarie and Lachlan are 
highly dependent on cotton. An uncompensated 20 per cent reduction in water 
availability would see significant loss of economic activity in communities such as 
Goondiwindi. At 40 per cent the economic impact would be major, and at 60 per cent  
would significantly undermine smaller cotton-based towns. Some interviewees were 
concerned that towns like Warren, Wee Waa and Moree, and to a lesser extent Narrabri, 
will be reduced to welfare-dependent towns with severe social problems. 

• The Lachlan and Macquarie also are highly dependent on cotton, but the larger urban 
centres of Dubbo, Forbes and Cowra have more diverse economies and would be 
relatively less impacted than smaller towns. 

Rice 

The report found that rice production would decline at a greater rate than the respective 
decline in water availability. That is, a 40 per cent reduction in water availability will lead to a 
reduction of rice production by 60 per cent. At around 40 per cent water availability reduction 
rice production in southern to central NSW would be substantially undermined, and at 
60 per cent water availability reduction the rice sector largely would fail.  

The report found that towns in the rice regions of Murrumbidgee and Central Murray in NSW 
would be highly sensitive to reductions in rice production. For example, Deniliquin has lost 
employment opportunities over past decades, and these have been exacerbated by the 
drought. Like the cotton towns, people in rice-based towns expressed concern about the 
potential prospect of losing their more skilled workers and their families, which would 
increase the challenge of sustaining businesses and providing community services. 

More specifically, the report found that: 
                                                

3 Note that the number of cotton respondents was too low to report results; in the base case (return to long-term 
allocations) exit rates would be close to zero (and many farmers would seek to expand); and the telephone 
survey did not include a 60 per cent water reduction scenario. 
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• Rice growing areas in the Murray and Murrumbidgee will be particularly negatively 
impacted, even by relatively small reductions in water availability. The Murrumbidgee 
would be less affected, because of the higher number of entitlements per hectare for 
Murrumbidgee farms.  

• Across these two regions, rice farms generally will struggle with a 20 per cent reduction, 
and smaller farms would typically become unviable. Larger enterprises that can leverage 
economies of scale typically would attempt to restructure, including purchasing water 
entitlements or annual allocated water to maintain productivity. With a 40 per cent 
reduction to current diversions, the majority of rice farms would become unviable and the 
number of farmers would decline significantly. A permanent cut in water allocations of 
60 per cent would make rice farming unviable. 

Horticulture 

Horticulture is located across the Basin, but primarily in the southern regions. It is particularly 
important for Nyah to the border (including NSW and Victorian Sunraysia) and the SA 
Riverland. These regions also include extensive food processing and food-based tourism 
(including wine tourism) which increases their sensitivity to water availability. The report 
found that farmers in these regions are significantly more worried about regional 
unemployment than farmers in other regions.  

The report found that horticulture tends to have high production value per megalitre of water 
input. Faced with uncompensated cuts to water availability, horticulturalists will be able to 
buy water on the market, or continue operation using relatively small volumes of high 
security entitlements. However, at water availability reductions of 40 per cent or more the 
viability of some community districts would be threatened. An uncompensated water cut of 
60 per cent would see horticulture contract to a smaller industry mostly located in private 
diverter areas. 

More specifically, the report found that: 

• The impact on horticulture in the Murray and Murrumbidgee would depend to a 
significant extent on the way the NSW government implements any sustainable diversion 
limits with respect to High Security. With a 20 per cent reduction to water availability, and 
without compensation, farmers would likely purchase or lease in water to offset their 
losses, dry off less productive plantings, and a per cent age would seek to exit 
horticulture farming. With a 40 per cent reduction, farmers will continue to lease in or 
purchase water, but the rate of exiting will increase, as will the drying off of unproductive 
plantings. Further investments in on-farm irrigation water use efficiency will help offset 
the impacts of reductions. 

• In the Nyah to border region (including NSW and Victorian Sunraysia) and the SA 
Riverland, horticulturists would buy in water in response to a 20 per cent LTCE 
reduction, and would dry off less viable plantings. With an uncompensated 40 per cent 
LTCE reduction, drying off would expand and some industries would be threatened with 
negative flow-on impacts into the community, which relies heavily on horticulture and 
food processing for economic activity. With a 60 per cent reduction, the industry would 
contract to private diverter areas, outside the historic irrigation districts, and the regional 
community would become increasingly welfare-dependent. 
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Dairy 

Dairy production is significant in the Victorian Goulburn-Murray Irrigation District (GMID) 
region, and to a lesser extent in the NSW Central Murray and the SA Murray. Over recent 
decades, in response to drought and commodity prices, it is believed that around 40 per cent 
of irrigated dairy farmers have left the industry. Despite these issues, people in the regions 
believe those dairy farmers remaining will expand if they can get confidence.  

The GMID region is the focus of major investment by governments and irrigators in irrigation 
efficiency and renewal, and buy-backs for the environment. The volume of water being 
saved for the environment under these initiatives is approximately equivalent to a 
20 per cent reduction in long-term water availability, and these savings will potentially help 
insulate the region from impacts from uncompensated SDL-driven reductions in water 
availability. However, if reductions are greater than this point, the report suggested that the 
dairy sector could experience a significant decline and loss of producer confidence. 

The report found that towns in the GMID have varied exposure to the impacts of low water 
allocations. Towns with other industries such as tourism (around the River Murray and the 
Kerang Lakes) were considered more resilient to low water allocations. The report observed 
that tourism could not replace agriculture as an economic driver as it is a minor part of most 
of the regional economies. Towns like Cohuna, with an economy that is primarily agriculture-
based, are much more sensitive to negative impacts. 

More specifically, the report found that: 

• In the northern Victorian regions of Goulburn, Murray, Campaspe and Loddon (the 
GMID), a 20 per cent reduction in LTCE would represent an increase relative to drought, 
and would be met through buy-backs. With a 40 per cent reduction in water availability, 
negligible water would be available for mixed and broadacre farming. The horticulture 
and dairy industries would experience some shrinkage. To offset reduced water 
allocations some farms would buy water from mixed farming and the NSW rice regions. 
With a 60 per cent uncompensated reduction in water availability the GMID’s dairy 
industry would experience a serious decline and loss of producer confidence. 
Furthermore, the irrigation system would need to shrink to around half the scale 
assumed in the Northern Victoria Irrigation Renewal Project (NVIRP) business case. The 
report observed that it is not certain that NVIRP would be economically viable in this 
scenario. 

• In the SA Murray below Lock 1, with a 20 per cent LTCE reduction changes would be 
moderate, although one milk factory may close. With a 40 per cent uncompensated 
reduction on LTCE or greater, dairy on the reclaimed swamps would face serious 
adjustment. Horticulture in the region would largely close or leave the region, except for 
some boutique wineries with cellar-door sales.  

Benefits to the SA Murray 

The report found that raised water levels in the river and the Lower Lakes would result in 
social and economic benefits (as well as environmental benefits) to the SA Murray region. 
These social and economic benefits would include, among other things, benefits for 
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experiential and eco-tourism, boating, and commercial fishing as well as enhanced optimism 
and wellbeing in the community. 

Overall findings with respect to adjusting to changes in water availability 

The report made some overall findings with respect to the capacity of farms and regions to 
adjust to changes in water availability. These included: 

• Higher levels of education, particularly university degrees, also correlate significantly with 
higher likelihoods of adaptation. 

• Across all farm sectors, medium-sized farms would be more likely to be adversely 
affected by reduced water availability. These farms are perceived to have the least 
capacity to adjust either via scale (larger farms) or via supplementation with off-farm 
income (smaller farms). Off-farm income generation was considered more feasible 
where the demands of running the farm allow time and/or financial freedom for at least 
one of the farm business partners (usually a spouse) to be away from the farm. 

• The capacity of regions to adjust depends to a significant extent on recruitment of new 
farmers, and retention of experienced farmers who are still young enough to farm. The 
report found that, regardless of the type of farm they operate and the region they come 
from, farmers aged in their late 30s to early 40s through to 65 report significantly lower 
wellbeing and optimism than their younger and older counterparts. They are heavily 
indebted (particularly those aged late 30s-55), and report feeling time-pressured and 
financially stressed. 

• Many communities are vulnerable because of the drought. In addition to eroded capital 
reserves and employment, many regional people are disillusioned about irrigation 
farming and feel that the national vision of the MDB as a productive foodbowl has been 
lost. In some cases, regional people report feeling abandoned by governments and their 
capital city counterparts, and as a consequence are lacking confidence and self-esteem. 
People suggest that some regional towns and cities are sliding towards welfare-
dependency. 

Community profiles 

The project also delivered 12 community profiles of irrigation districts and 14 community 
profiles of sustainable yield regions. 

Assumptions and limitations  

At the time the report was undertaken, there was no clarity around the magnitude of the 
potential sustainable diversion limits, the distribution of the reductions across regions of the 
Basin, and the mechanisms through which water would be recovered. This lack of clarity 
meant that the evaluation was based on a series of assumptions, with these guided by the 
MDBA. In particular, the analysis considered impacts stemming from changes in water 
availability in the order of 20, 40 or 60 per cent reductions on long term cap equivalent 
(LTCE) allocations. The evaluation was also premised on the assumption that there would 
be no compensation to irrigators for any reduction in access to water for consumptive 
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purposes. This assumption was made because at the time the study was commissioned the 
Government had not yet clarified its policy position with respect to buybacks.  

Now that the Commonwealth has indicated an intention to fully compensate irrigators for all 
environmental water recovered to meet sustainable diversion limits, the impacts and 
implications for irrigators and irrigation communities may be significantly different from those 
foreshadowed in the report. As such, the evaluation of the report is best considered a 
indication of what may have happened if the Basin Plan had proceeded and irrigators had 
faced ‘cuts’ to their water entitlements, instead of being fully compensated for any water 
these irrigators chose to sell to the Commonwealth as part of buyback, or cede in return for 
Commonwealth funded irrigation infrastructure investment. 

The study cannot be considered a formal ‘social impact assessment’. It diverged in two ways 
from the framework for undertaking social impact assessment as recommended by The 
Interorganisational Committee on Principles and Guidelines for Social Impact Assessment 
(ICPGSIA 2003). Social impact assessments are usually localised at a project or community 
level. While extensive consultations were carried out with key stakeholders and local 
communities who are likely to be affected by the proposed Basin Plan, the aim of the 
assessment was to gain a strategic social and economic impact assessment that profiled 
and assessed potential impacts at a Basin-wide level.  

Finally, while many of the procedural steps in a social impact assessment were carried out, 
the emphasis was on the profiling, prediction and impact mitigation phases of the procedure. 
The report is best considered as a form of sensitivity analysis of the response of farmers, 
sectors and communities to a range of reductions in current diversion limits, rather than a 
formal social impact assessment. 
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EBC, RMCG et al. (2011a) 

Report title 

EBC, RMCG, MJA, EconSearch, Geoff McLeod, Tim Cummins, Guy Roth and David Cornish, 2011. 
Community impacts of the Guide to the proposed Murray–Darling Basin Plan.  

Key points 

• This report provides invaluable insights into community concerns about the impacts of the Guide 
to the Basin Plan. It draws on interviews with nearly 700 community representatives, from 119 
towns and regional centres in early 2011. 

• The report highlights community concerns that: 

o the proposals in the Guide would reduce irrigated production across the Basin and have a 
significant impact on irrigation-focused communities at a local scale. 

o These impacts include (among other things) reduced employment on farms and business, 
closure of processing plants, loss of community services reduced investment and land 
values, lost social fabric and mental health risks. 

o the Government’s buyback program could result in ‘forced sellers’, could result in ‘swiss 
cheese’ impacts on irrigation systems, and is distorting the water market. In the northern 
basin and in horticulture, prices would need to rise to see a significant number of sellers 
to the Government. 

• Two risk factors (small population size and a high degree of agricultural dependence) make 
communities especially vulnerable to reductions in water availability.  

• A number of regions and communities are particularly sensitive to the changes in water 
availability proposed in the Guide. These include:  

o Small towns in the cotton regions of northern NSW and Queensland – in particular the 
Balonne region of Queensland, and western towns like Warren, Wee Waa and Mungindi. 

o The rice regions of the Murrumbidgee and Central Murray in NSW – e.g. Deniliquin.  

o Horticultural regions, particularly in Nyah to the border (NSW and Victorian Sunraysia) 
and the SA Riverland. The impacts on horticulture will especially depend on the extent to 
which high security entitlements are procured for the environment.  

o Dairy regions in the Victorian GMID 

• There are policy opportunities, which could deliver environmental outcomes at a lower socio-
economic cost. Factors include the type of water entitlement purchased (i.e. higher versus lower 
security entitlements), the extent to which water is recovered via buybacks or infrastructure 
expenditure, the pace at which water is recovered, whether the Commonwealth Environmental 
Water Holder is able to trade, the nature of the environmental watering plan adopted and other 
works and measures including land management options. 
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Objectives 

This report aimed to assess the potential impacts of the proposals of the Guide on local, 
small-scale, human issues and costs during the short and medium term including: 

• direct effects on agricultural production and other industries in the Basin 

• indirect or flow-on effects of other industries and business activities in the Basin 

• human costs and benefits, including in relation to mental health 

• wider social and cultural implications 

• financial implications 

• mitigation strategies, including the capacity of communities to adapt. 

Concepts, sources and methods 

The project considered the Guide’s proposed reductions in surface water and groundwater 
consumption. It used three main methods to assess the impacts of the Guide: 

• Community consultations, through semi-structured interviews with nearly 700 key 
informants across the Basin 

• Economic modelling, using assumptions informed by the interviews and other analysis in 
this study and by other recent investigations 

• Developing an informed judgement based on the consortium’s  experience of the history 
of water use, farm operations and budgets, and water trade within the Basin, especially 
during the recent drought. 

Informants for the community consultations were selected on the basis of their expert 
knowledge of their community, industry and sectors. They included farmers, local business 
people, individuals from local government, and people from the health and service sectors. 
The informants were asked questions relating to the impacts of the Guide on activities of 
irrigators, including who would sell their water entitlements, how they would spend the 
payments, and how water availability would affect their production patterns; agricultural 
processors; the value chain and local businesses; community services, and the wider 
community. 

The economic modelling was undertaken by ABARES, building on earlier modelling 
undertaken by ABARES to inform the Guide. The additional modelling for the EBC 
consortium introduced changed assumptions about the extent to which reductions in 
diversions would apply equally to all consumptive users, and about the ease and speed of 
adjustment (for example, the likelihood that farmers in their late fifties will move location and 
employment if irrigation declines). 

Social catchments 

The project assessed the impacts of the Guide on ‘social catchments’. The social 
catchments constituted a level of social grouping that reflects community identity and local 
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economic interaction. The approach enabled the study to capture impacts that occurred at a 
small scale. Forty-eight social catchments were selected across the Basin, mostly centred 
on towns that are at the heart of regional communities.  

‘Social catchments’ assessed in the Basin 

 

Use of a ‘basecase’ 

The project sought to assess the impacts of the Guide relative to a ‘basecase’—in other 
words, what the future would be like in the absence of the Basin Plan. This basecase was 
explicitly defined as dynamic and changing. The basecase took into account the broader 
factors impacting on regional communities, such as drought, high commodity prices, an 
appreciating dollar (eroding international competitiveness and terms of trade), broader 
demographic changes (e.g. the movement of people and services away from small towns; 
an ageing farmer population), and ongoing changes in the agricultural sector (e.g. declining 
importance of the agricultural sector, continued growth in agricultural productivity, and 
continuing corporatisation of agricultural enterprises). 

The report explicitly recognised the role of the Millennium Drought in shaping recent 
economic and social trends. The report describes how the drought resulted in: 
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• a sharp fall in the overall level of irrigated agricultural production, particularly in the dairy, 
rice and cotton sectors 

• impacts to the financial viability of farming enterprises 

• significant reliance on off-farm income or exceptional circumstances (EC) payments 

• closure and mothballing of significant processing plants in rice and cotton communities 
with loss of jobs and investment 

• impacts below Lock 1 on the River Murray in SA, where low river and lake levels, low 
flows, and high salinity caused riverbank slumping, severely impacting on the viability of 
boating and tourism businesses dependent on the river and Lower Lakes 

• government services shifting from small towns to larger regional centres, resulting in 
closure of local support services, and as families left to find work elsewhere, reduced 
access of those remaining to core community institutions such as local secondary 
schools and health facilities 

• falling residential property prices and an associated change in the social mix within the 
community. 

Taking into account the factors constituting the ‘base case’, and the recent drought, the 
report projects a basecase for each major agricultural sector, and for different categories of 
community in the Basin. It assesses the impacts of the Guide with reference to this 
basecase. 

Consideration of government policies and programs 

The report considers the implications of government policies and programs for the impacts of 
the Guide. In particular, it considers the Commonwealth’s water buyback and infrastructure 
modernisation schemes under Water for the Future.  

Findings 

The report makes findings in four main areas:  (i) it reports on the views of communities on 
the Guide, water buybacks and infrastructure programs, and their impacts; (ii) it identifies 
risk factors which make communities more vulnerable to changes in water availability; (iii) it 
describes likely impacts of the Guide on specific sectors and communities; and (iv) it 
describes mechanisms and policy opportunities through which the adjustment impacts on 
communities could be mitigated.  

Community views 

The interviews with key informants found that communities had a range of concerns about 
the impacts of the Guide, and the Commonwealth’s buyback and infrastructure programs. In 
particular: 

• Communities commented adversely on the processes for developing the Guide and the 
Basin Plan. People felt that the MDBA had not engaged adequately with communities 
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when developing the Guide. They also expressed frustration with the way in which public 
meetings following the release of the Guide had been undertaken. 

• Communities were concerned that the proposals in the Guide would generate significant 
reductions in water allocations and levels of irrigated production across the Basin. They 
believed that this reduction in irrigated production would trigger impacts across regional 
communities, including on farmers who remain after the buyback, businesses that 
service farmers, major processing companies, and community level businesses and 
services. It was considered that the greatest impacts would be on communities with 
small populations and high dependency on irrigated agriculture, followed by centres and 
regions with higher populations. Centres and regions with diversified economies would 
be more resilient.  

• There was a perception that the buyback program provides a mechanism for banks to 
force struggling farmers to sell their entitlements, and that buyback is favouring large 
corporate players over family farm operators. 

• While individual sellers benefit from payments made under the buyback scheme, 
communities were concerned that the buyback may create adverse ‘flow-on’ effects for 
many other parts of the economy and community including third-party impacts on 
irrigation supply companies and on farmers who remain. There was concern that 
‘untargeted’ buyback would lead to increase costs and operational constraints for 
remaining irrigators; ‘swiss cheese’ impacts on irrigation systems. 

• Many people expressed concern about the likely mental health impacts of reduced 
irrigation-related economic activity in their regions, and access to social and mental 
health support services in rural and regional areas. 

• There are concerns about the perceived lack of transparency about the role of 
government in the water market, and concerns that government intervention in the 
market is affecting water price volatility. 

• Many people interviewed believed the Commonwealth would compulsorily acquire their 
water. 

• Uncertainty about the impacts of the Basin Plan was creating uncertainty for businesses. 
This has limited investment and increased the cost of capital for borrowers. 

• Communities were generally positive about irrigation modernisation. They considered 
that would result in more cost-effective and resilient systems; would reduce the volume 
of water otherwise needed through buyback; would promote local employment; and lead 
to increased productivity.  

Risk factors which make communities more vulnerable to changes in water availability 

The report found that common factors determined the relative vulnerability of different social 
catchments to changes in the availability of water for irrigation. The key factors were: 

• size:  smaller communities are at greater risk than larger ones; a population figure of 
10,000 is a threshold for resilience, with higher risks in populations of less than 2,000 
people 
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• diversity:  social catchments with greater economic diversity tend to be more resilient to 
change 

• dependence:  communities that are more highly dependent on irrigated agriculture (if 
more than 15 per cent  of the population is employed in irrigated agriculture or directly 
related sectors) are more exposed 

• location: communities towards the eastern edge of the Basin, closer to major population 
centres, are more robust than more westerly communities in Victoria, Queensland or 
NSW. 

The study proposed that a ‘vulnerability matrix’ could be created, using the two risk factors of 
population size and agricultural dependence.  

Vulnerability Matrix 
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This vulnerability matrix was used to categorise social catchments into four categories, each 
of which had different levels of vulnerability to the changes in water availability proposed in 
the Guide: 

• Category 1: Small towns highly dependent on irrigated agriculture and often 
geographically isolated such as Wee Waa, Bourke, Mungindi, St George, Warren, 
Collarenebri, Coleambally, Deniliquin, Kerang and Renmark. They are often subject to 
larger forces driving a decline in their size and vitality. The proposals in the Guide would 
increase the speed and extent of these changes. They would be ‘hardest hit’ under 
changes in access to water for irrigation. 
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• Category 2: Small diverse towns such as Mudgee or Stanthorpe that combine high-
value irrigation with tourism and other sectors. They are generally protected from 
impacts. 

• Category 3: Larger towns highly dependent on irrigated agriculture, such as Griffith, 
Moree, Robinvale and Loxton. They are robust with current diversion limits but would be 
highly exposed to any proposed changes in irrigated agriculture in the region. 

• Category 4: Large, diverse and growing regional centres, such as Toowoomba or Dubbo 
that have a breadth of activity and employment. These are generally relatively insulated 
from changes in irrigated agriculture in the region, although some – like Shepparton – 
are still exposed because of the importance of agricultural supply industries and food 
processing to the community. 

The same two risk factors (size and agricultural dependence) were also used to plot the 
relative risks of selected towns in the Basin. Towns with small populations and high degrees 
of agricultural dependence, towards the top left of the graph, are more vulnerable. 

Risk factors for social catchments (by town) 

 

Impacts of reductions in diversion limits on specific sectors and communities 

The report finds that reductions in diversion limits would have a range of impacts on specific 
sectors and communities. These impacts are summarised in Volume 3 of the report, and 
discussed in detail in Volumes 5–9 of the report. 

Specific agricultural sectors 

Horticulture is underpinned by high security entitlements, given the great risk to permanent 
plantings from any reductions in the availability of water. The report finds that: 

• While most horticultural farmers would be unlikely to sell under the buyback program, 
achieving the proposed sustainable diversion limits would require more high security 
entitlement than implicitly assumed in the economic modelling. Those who do sell are 
likely to be less profitable or older farmers choosing an early exit, whose entitlements 
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would, in the absence of the buyback program, be bought up by growing horticulture 
businesses.  

• The procurement strategy used in the buyback is important, and the impact on 
horticulture will be higher if there is a need for larger volumes of high security 
entitlement.  

• The main sellers would be farmers on the older, smaller properties in the established 
irrigation districts in Mildura, the Riverland and Murrumbidgee Irrigation Area. The major 
risk locations are in Category 3 medium dependent communities such as Griffith and 
Loxton. 

• Wine-grape growers may be more likely to sell in the near term given recent 
overproduction in this sector. At any given time, a sector that is struggling will be more 
likely to sell than one that is not. 

Cotton growers in the northern valleys would reduce their planting in proportion to the 
volumes required to meet the proposed sustainable diversion limits.  

• In the absence of water for irrigation, cotton farmers are likely to revert to dryland crops, 
wheat in NSW and sorghum in Southern Queensland. Cotton has a gross margin of 
around $1,750 per hectare whereas both dryland crops have a gross margin of around 
$250/ha. So the net reduction in the value of production will be between 80,000 and 
130,000 hectares at $1,500/ha or a total of $120 million to $200 million. Employment on 
farms would decline by about 30 per cent. 

• Impacts would fall predominately on Category 1, small dependent communities, as most 
cotton is grown in the central west of the Basin, lower in the river catchments away from 
the regional centres. Examples include Wee Waa, Mungindi, St George, Dirranbandi, 
Warren, Boggabri, Goondiwindi, Bourke and Trangie. The Category 3 town of Moree is 
also a major risk location. 

Rice is grown with General Security entitlement and is expected to see marked reductions 
under the proposals in the Guide.  

• In the absence of water for irrigation, farmers would grow dryland crops. Rice generates 
a gross margin of around $1,250/ha whereas dryland wheat only returns around 
$250/ha. So the reduction proposed in the Guide would see a reduction in the value of 
production of around $1,000/ha. At a yield of 10 tonnes/ha, this would mean a reduction 
in rice production of around 500,000 tonnes which is half of the production that the sector 
would expected to recover to in the absence of the Basin Plan; this significant 
contraction would flow through the farm and processing levels into local communities. 

• In practice, the impact may be less than this, as in years of low allocation many rice 
growers traditionally sell their limited allocation at raised prices rather than use that water 
to grow a minimum crop. Reductions in water availability will also tend to see those 
growers exit first who have lower yields. On the other hand, the scale of the reduction 
involved is likely to lead to a rise in the unit costs of production as economies of scale 
are lost where fixed costs of supply apply. 
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• Impacts would be felt particularly within the NSW Murray and the Murrumbidgee, and on 
both small and medium sized dependent social catchments, with Coleambally a noted 
risk location in the smaller category and Deniliquin and Griffith in the medium sized 
dependent category. 

Dairying was in a temporary decline following the drought and structural changes in the 
sector.  

• The buyback would see the continuation of impacts experienced during the drought, with 
a projected decrease in production from a previous peak of 3 billion litres to 1.7 billion 
litres under the 3,000 GL/y scenario (compared with a decline to 1.8 billion litres during 
the recent drought).  

• The impacts of the Guide would be felt more acutely in northwestern areas of Victoria, in 
smaller towns with less economic diversity, e.g. in the Kerang social catchment. 
Shepparton is likely to be fairly robust, as it is at the heart of the largest irrigation-
dependent social catchment in northern Victoria, and is a large and growing regional 
centre with considerable economic diversity; however agriculture remains important to its 
economy and community. Echuca has the advantage of a relatively small amount of 
tourism as an alternative sector, and considerable food processing. However, both of 
these are predicated on the continued vitality of irrigation.  

Mixed farming would see significant reductions in the availability of water for irrigated 
cereals, other broad acre crops and hay.  

Processing 
The report found that impacts on processors could be significant in some social catchments. 

Dairy processors in northern Victoria are locally very important - e.g. the Fonterra milk 
processing plant at Stanhope in Victoria employs over 200 out of a population of 520. Across 
the region, processors employ 1,400 staff fulltime and a further 250 on a casual basis. This 
employment injects $146 million a year into regional economies through wages and $64 
million a year through maintenance and repair work.  

• It is projected that under the 3,000 GL/y scenario there would be a reduction from 6 
plants down to 3. These closures would have significant impacts on local communities. 

The rice sector currently supports four rice mills employing 350 people. Two of these are 
located in Deniliquin and the others at Leeton and Coleambally.  

• Under the 3,000 GL/y scenario, and assuming a 38 per cent  reduction in access to 
water, two plants would close, one at Deniliquin and the other at Coleambally. 

There are 25 commercially operated cotton gins across NSW and Queensland owned by 
four companies. There are also a number of smaller gins operated by local growers. Most of 
the commercial gins are located in small towns such as Boggabri, Warren, Trangie, 
Mungindi, Collymongle and Wee Waa. The gins form a significant part of the local economy.  

• Under the 3,000 GL/y scenario, of the 16 gins located across Northern NSW, several 
would be projected to close. In Queensland, gins in Dirranbandi, St George and 
Beardmore would also be at risk of mothballing or closure. 
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There are significant wineries in each of the major wine-growing regions, the Riverland, 
Sunraysia and the Riverina. The aggregate capacity of the wineries is closely guarded.  

• Any significant reduction in production would see further rationalisation of the industry 
already occurring in response to an historic over-supply. 

Citrus processing and packing are major economic activities in Riverland towns and 
Mildura. The shift of the Berri factory from Loxton to an upgraded facility at Leeton will see 
the loss of 65 jobs. A citrus packing facility at Mildura processes 50 per cent  of produce of 
the 130 citrus growers along the River Murray. Citrus packing is a highly variable market with 
global competitive challenges from the USA and South America. The fruit processing plant at 
Shepparton was found by the research team to have been in decline but now stabilising. 

Freight and transport 

The report found that freight movements require strong base loads and a logistical system 
built around consistent production patterns. They are particularly important for the movement 
of cotton, rice and wine. Fewer movements decrease the viability of the service and 
increases costs for users. The closure of services would see the loss of the rail link that 
ensures connectivity to neighbouring towns. 

Local agricultural sector businesses 

The report found that irrigated agricultural production supports a wide range of agriculture 
related businesses within local communities such as suppliers of machinery, agricultural 
inputs (seed, fertiliser etc), irrigation equipment; equipment and plant service providers; 
agronomists and other specialist services; and stock and station agents. Approximately 75-
80 per cent of farm operating expenditure occurs within 50km of the farm gate, and often 
represents a significant component of the local economy. Irrigation generates higher levels 
of demand for services ($200 to $250/ha for dryland compared with $1,200 to $10,000 for 
irrigated).  

• Consequently, conversion from irrigation to dryland agriculture would result in a reduced 
level of expenditure in the local economy, with significant impacts on some communities. 
For example, in the local economy around the communities of Warren, Trangie and 
Narromine, an estimated annual expenditure related to cotton production of $2650/ha 
generates a total investment of $105m in the local economy. 

Social services and facilities 

The report considered the implications of the Guide for the provision of medical and 
educational services. It found that reductions in the availability of water for irrigation would 
reinforce existing trends in irrigation dependent communities for services. Small irrigation 
dependent communities are already experiencing difficulty in attracting and retaining 
professional service providers (doctors, dentists, physiotherapists, pharmacists and 
teachers), and councils in both smaller and larger irrigation dependent communities are 
feeling squeezed between the demand for services and the ability to fund them due to 
decreasing populations. Smaller populations would place further pressure on service 
provision, and may result in closure of existing services. 
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Psycho-social impacts 

The report described how the proposed Basin Plan process could compound existing 
stresses and mental health issues in farming communities, which have recently been 
exacerbated by the drought. 

Irrigation communities have a strong sense of local identity and pride centred on their unique 
location, agricultural base and perceptions of being the nation’s foodbowl. The report 
proposed that changes in access to water for irrigation would undermine community and 
self-identity. There was some concern that declining rural populations would lead to 
demographic changes and an associated increasing welfare-dependency. 

Potential benefits 

The report identified some benefits for Basin communities as a result of additional 
environmental flows and enhanced floodplain inundation. In particular, tourism and 
recreational activities such as fishing, and grazing enterprises reliant on inundation, would 
benefit. However, tourism would not represent a panacea for irrigation-dependent 
communities, as economic would be constrained by other factors such as remoteness. 
Similarly the economic gains for grazing enterprises would not compensate for the losses in 
cotton and rice production.  

Indigenous views and concerns 

The report did not fully consider the impacts of the Guide on Indigenous people, as this was 
outside the terms and timeframe of the project brief. However, the report described the 
findings from interviews with the Northern Basin Aboriginal Nations (NBAN) and the Murray 
Lower Darling Rivers Indigenous Nations (MLDRIN). The report noted that: 

• Indigenous people feel they have been largely ignored in the development of the Basin 
Plan to date. The view of NBAN and MLDRIN was that there is a need for a genuine 
consultation process to be incorporated into the Plan itself. This would need to address 
the issues of different frameworks, time for feedback within the Indigenous nations and a 
response to the Echuca Declaration on Cultural Flows. It will need to also flow through 
into the process of the States that implement the Basin Plan. 

• to fully address the perspectives of the many Indigenous Nations and communities of the 
Basin would require the development of a specific program designed and implemented 
by Aboriginal people.  

• cultural flows are important to Indigenous people, and that they are not the same as 
environmental flows.  

Comments from the banking sector 

The report describes the findings from interviews conducted with senior representatives from 
the banking and finance sectors. These interviews found that: 

• banks are concerned that proposed changes will heighten uncertainty around future 
cashflow and asset values; however, at the same time, banks are positive about the 
future of the agricultural sector which makes up around 9 per cent  of their portfolios; 
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• an ABARE survey shows that most farmers’ interest coverage ratios and equity levels 
have not deteriorated significantly, even following eight years of drought. The strength of 
lending books was borne out in discussion with all banks, with the general comment 
being that while there has been some deterioration over the last couple of years they 
were very comfortable with the state of their loan books. 

• uncertainty about the impacts of the Basin Plan is affecting levels of investment and 
property values. 

North-south differences 

The report noted that impacts of the Guide would be felt differently in northern areas of the 
Basin, compared with the South. These differential impacts would reflect: 

• the fact that valleys in the southern Basin are interconnected, with trade widely used to 
facilitate movement of water between irrigators in the three main sectors (dairy, rice and 
horticulture). In contrast, the northern valleys are largely independent from one another. 

• most of the groundwater consumption reductions proposed in the Guide are to aquifers 
in the northern Basin. 

• the southern system relies on large regulated public storages and irrigation districts, 
while the northern system relies more heavily on supplementary flows and on-farm 
storages 

• the southern Basin tends to have winter-dominated rainfall and historical reliability of 
rainfall from year to year, while the northern Basin tends to have more variable rainfall 
between seasons and more summer rainfall.  

As a result of these factors, the southern Basin has been able to rely on large public 
storages and historically reliable rainfall to support the development of permanent plantings 
and dairy pastures, while the northern valleys have had to rely more on opportunistic annual 
crops that can be varied in extent from year to year.  

Adjustment and policy opportunities 

Volume 4 of the report considered in detail the factors that would affect the adjustment 
impacts of the Basin Plan, and identified policy opportunities which could be used to mitigate 
these social and economic impacts. 

Conceptual framework 

Volume 4 of the report proposes that the impacts of the Basin Plan on communities and 
economies can be separated into three stages: 

• the initial impact of buyback purchases and modernisation investments by government 

• adjustment through trade as irrigators adjust their entitlement holdings to match the 
increased scarcity of entitlements available 

• flow through, second and later round adjustments to the rest of the local, regional and 
national economy.  
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It proposes that these initial and flow-through socio-economic impacts can be mitigated 
through policy choices.  

A key finding of the report is that the characteristics of entitlements are significant in 
understanding the costs of implementing a Basin Plan, and in developing an approach that 
provides an optimal balance between costs and environmental outcomes. It proposes that 
higher security entitlements have higher average and less variable yields than lower security 
entitlements, and have a higher value both for irrigators and for the environment. This is 
reflected in the prices paid by the Commonwealth through its buyback program. Different 
types of entitlement with differing levels of security are therefore not fully interchangeable. 
Higher reliability water has a higher intensity and opportunity cost. Therefore, purchase of 
high security entitlements seems likely to create a greater economic impact than purchase of 
lower security entitlements.  

The report notes that, to date, this distinction has not been recognised in economic models. 
By not recognising this distinction, models underestimate the costs of buyback purchases. If 
all entitlement types are considered equivalent, the costs of buyback will be minimised, as 
impacts can be shifted from higher to lower intensity sectors. However, if purchase of a 
greater proportion of higher security entitlements leads to an increase in water supply 
variability, the costs will be higher.  

• In light of these findings, the report proposes that the impact of buybacks will be 
significantly affected by the nature of the Environmental Watering Plan. The EWP will 
determine the mix of entitlements needed to deliver environmental outcomes, hence 
affecting the economic costs of the buyback. For practical purposes, if most of the 
environmental portfolio is held as lower security then main impact will be in rice growing 
regions of southern NSW. By contrast, if the portfolio is mainly higher security then 
impacts felt more in the dairy sector in northern Victoria and in horticulture areas such as 
the Riverland, Sunraysia and Riverina. 

The report suggests that a range of policy options could be used to optimise and/or mitigate 
the costs of environmental water acquisition. 

• The procurement schedule, including the scale and pace of buybacks, will affect their 
impact. For example, a relatively smaller buyback within a district could help promote 
restructuring and exit of smaller, less viable players; buyback that is integrated with 
modernisation could promote change to create a lower cost, more resilient delivery 
system and facilitate wider water savings; targeted buyback may be able to generate 
multiple outcomes including reduction in salinity and retrenchment of irrigation from poor 
quality soils. 

• There may be ways in which water for the environment can be obtained at lower 
socioeconomic cost than buyback. While the cost per ML of infrastructure spending is 
generally higher than for buyback, it could generate benefits in specific cases. 
Investment in system modernisation could generate high security entitlements; maintain 
or increase existing productive capacity in the irrigation district; deliver higher levels of 
service which could promote greater productivity on-farm; provide positive externalities 
from, for example, reduced accessions to groundwater with resulting salinity; and provide 
short-term construction benefits in the region from the works required. 
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• Environmental works and measures, or enhanced river operations, could generate 
improved environmental outcomes with less water. Works and measures, such as levy 
banks, easements or pumps, could achieve environmental outcomes, but with lower 
volumes and less secure entitlements. Enhanced river operation and management tools, 
which allow river operators to make more focussed and timely releases, could deliver the 
right volume of water to the right location at the right time, with potentially less overall 
water released from the dams. 

• Improved carry-over and trading products could allow a higher percentage of the 
environmental entitlement to be held as low security. This would allow the same 
environmental outcomes to be achieved, at a lower economic cost. 

The report also proposed some factors which may be material to the mitigation of socio-
economic impacts, which could be considered further by policy makers. 

• CEWH water trading behaviour could influence impacts. For example, if in dry years the 
CEWH holds entitlements but does not participate in allocation markets, there would be 
a reduction in allocations available for trade. This would increase the price of allocations. 
There is a risk that some irrigators may no longer be able to trade at these higher prices, 
thereby affecting their viability and management of the risks of seasonal and climate 
variability. Conversely, if in wet years, the CEWH does not sell its allocations, and 
instead carries them over this may crowd-out the headspace in dams, increase the 
likelihood of spills and reduce the ability of irrigators to carry over water from year to 
year.  

• The timing and pace of environmental water acquisition, and the ‘stickiness’ of labour 
and capital, will influence how smoothly the adjustment process can take place, and the 
impacts of that adjustment. There is a need to incorporate these factors into modelling 
and policy analysis. There is also a need to consider more specific adjustment programs, 
tailored to regional needs that take account of local characteristics regarding the 
flexibility of capital and labour.  

• The quantum of buyback proceeds and where they are spent needs to be considered. 
However, preliminary analysis by the EBC consortium, through economic modelling 
undertaken by ABARES, found that the additional local stimulus from the buyback is 
small, and not material. 

• The ‘swiss cheese’ effect—where water infrastructure networks become unviable if too 
many water holders in an irrigation district sell their entitlements—needs to be examined 
further. Further analysis could assess the extent to which environmental and production 
benefits associated with more targeted infrastructure expenditure, for example as 
identified by Crossman et al (2009), might apply across the Basin; and consider the 
potential for better integration between buyback and infrastructure programs. Further 
analysis could also examine specific examples of ‘swiss cheese’ in detail. 

Finally, the report considered the idea of ‘localism’ and how it could be implemented through 
existing or new governance arrangements. 
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Assumptions and limitations 

The report is subject to a number of assumptions and limitations. These include: 

• The ‘social catchments’ used in the report are non-standard geographical regions, which 
have not been used by any other studies.  

• Projections of socio-economic futures, regardless of method (e.g. economic modelling or 
social impact), are unavoidably characterised by uncertainty because they are 
susceptible to a multiplicity of influences and drivers of change that play out in a myriad 
of ways.  

• The data from the interviews of key informants was treated with care, because many 
interviewees had an interest in the outcome of the study, and because it was recognised 
that some people (especially those not closely connected to farming) may have difficulty 
understanding some questions. For instance, some informants treated the 3,000 and the 
4,000 GL/y scenarios similarly either because they believed both were beyond local 
socioeconomic thresholds for impacts, or because they could not distinguish between 
them. In addition, there was a systematic risk that responses may be coloured by 
personal views. These risks were recognised, and carefully managed. A key aspect of 
this management was the use of highly knowledgeable and skilled interviewers who 
worked through and tested responses in the interview itself, and then applied their 
experience to analysis of interview findings. This ensured that, in the consortium’s view, 
the outcomes of the study were not compromised. 

• The interviewees were not a statistically representative sample of the population, but 
were key informants. Hence, the information from the interviews is best considered as 
‘key informant (or expert) views’ rather than a survey.  

• The measure of ‘exposure’ used as a basis for the assessment, i.e. the proposed 
sustainable diversion limits in the Guide, are not identical to the sustainable diversion 
limits being proposed in the draft Basin Plan. Furthermore, the report assumed that the 
sustainable diversion limits would be applied across Basin regions as proposed in the 
Guide, and that entitlements would be reduced on a pro-rata basis. To the extent that the 
Basin Plan differs from these assumptions, the predicted impacts in the report will need 
to be modified. 

• The quantitative assessment of vulnerability used in the report was very simple, and 
based on two attributes: population size, and agricultural dependence. Other factors, 
such as aspects of the local social and economic fabric, measures of remoteness and 
socio-economic disadvantage, were taken into account qualitatively – so that readers 
who want to understand the predicted impacts on a given community will need to read 
the detailed State-based reports in volumes 5 through 9.  

• It should also be noted that the quantitative vulnerability framework is based on 
dependence on agriculture, rather than irrigated agriculture. The study team asserted 
that because irrigated communities were the primary target in the study, the categories 
applied to them were a reasonable indication of dependency of local communities on the 
availability of water for irrigation, and that in those communities, the relatively lower 
intensity of employment and productivity from dryland farming meant that it was not 
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material. However, the proportions of irrigated and dryland agriculture were generally not 
reported, because appropriate data was not available. The Barwon–Darling region, for 
example, might be assessed as having a ‘high dependency’ on agriculture, as 
25 per cent of employable people work in the agricultural sector. However, only around 
8 per cent are involved in irrigated agriculture. Hence, a measure of vulnerability based 
on dependence on agriculture would tend to overestimate that vulnerability, if it were not 
first filtered through an understanding of the agricultural profile of that community. 

• A central thesis of Volume 4 of the report is that different classes of entitlement are 
associated with higher or lower intensity agricultural production, and cannot be treated 
as ‘equivalent’ for the purposes of assessing the impacts of the Basin Plan. Although this 
is consistent with the differential values put on different entitlements by the water market, 
and although it does correspond to the entitlement portfolios held by different agricultural 
sectors, it has not been universally accepted among analysts, and is still open to further 
analysis. 
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Jackson, Moggridge et al. (2010) 

Report title 

Jackson, S., B. Moggridge and C. J. Robinson, 2010. Effects of change in water availability on 
Indigenous people of the Murray–Darling Basin: a scoping study.  

Key points 

• Indigenous people have diverse and interrelated interests in water in the Murray–Darling Basin. 
The Basin’s water resources are of critical importance to the social, cultural and economic life of 
Indigenous people. There is a need for balance in meeting their needs with those of other 
stakeholders.  

• There is a need to better define Indigenous water requirements. Market-based approaches can 
be limited in the Indigenous context, because of the many non-market based ways in which 
Indigenous people value water (for example, it is important to Indigenous sense of identity, 
cultural practices, spiritual beliefs, customary management practices and livelihoods). Indigenous 
people may have different watering priorities to those of other groups. Therefore, while it may be 
convenient to conflate Indigenous water requirements with environmental flows, it is possible that 
not all Indigenous water requirements would be met by environmental allocations. Determining 
Indigenous requirements should be done on a case by case basis. 

• Indigenous people want to be more closely involved in water management and to have a stronger 
say in decisions that affect the allocation of water. Participation in management is seen as a 
means by which Indigneous people can fulfil customary obligations to their country and each 
other. 

• The lack of quantitative data on Indigenous water use, or consistent definitions of or information 
on Indigenous interests in water, makes it difficult to fully incorporate Indigenous interests into 
water planning. These data gaps also make it difficult to assess the impacts on Indigenous 
communities of reducing current diversion limits. 

• Sustainable diversion limits under the Basin Plan could disproportionately impact Indigenous 
people as they may be less well-equipped than other communities to adjust to structural changes 
in the economy. At the same time, there is potential for structural change to open up new 
opportunities for Indigenous people, in emerging natural resource based industries if more water 
is directed to the environment and natural resource industries grow.  

• Further research is required, to more fully assess the impacts of the Basin Plan on Indigenous 
communities.  

Objectives 

This project aimed to understand the effects of reductions in water availability on Indigenous 
people and communities, across the Basin as a whole and at the local community scale. As 
a preliminary study, it aimed to assist in scoping issues and explore opportunities for 
addressing Indigenous interests in the Basin.  

Concepts, sources and methods 

The project was undertaken through two methods: 
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• A literature review was undertaken, to synthesise knowledge from the relevant social 
science, legal and policy literature on Indigenous cultural, social, economic and 
environmental values associated with water in the Murray–Darling Basin.  

• Water management issues were explored in detail through three case studies, of the 
Nari Nari (Hay), Ngembra (Brewarrina) and Yorta Yorta (Barmah-Milewa) communities. 
These case studies were undertaken in consultation with Indigenous communities. They 
aimed to gain an understanding of the potential impacts (both positive and negative) of 
the Basin Plan on Indigenous rights, responsibilities and interests in water. 

Findings 

The report found that the Basin’s river systems are of critical importance to the social, 
cultural and economic life of Indigenous people. It found that there is a need for balance in 
meeting their needs with those of other stakeholders.  

The report found that there is a need to better define Indigenous water requirements. 
Currently, methods to describe Indigenous water use are often narrow and tend to focus on 
in situ or in-stream values. Approaches which can be used to help allocate water resources 
in other circumstances, such as price-based valuations, are difficult to apply in Indigenous 
circumstances as they are limited when dealing with disparities in socio-economic standing. 

It has often been assumed  that Indigenous water requirements could be delivered through 
environmental flows. Such an approach would be consistent with the desire of many 
Indigenous people to restore environmental systems, and the relationships Indigenous 
people have maintained with their countries. These motivations are also promoted in 
Indigenous value systems and law.  

However, while general improvements to environmental conditions of the Basin would be 
viewed positively by many Indigenous people, it would be insufficient to simply conflate 
Indigenous water requirements with environmental requirements. For example: 

• assessments of environmental flow requirements tend not to include Indigenous 
values—such as preferred places, favoured wild resources etc. 

• quantification of Indigenous water use and the specification of Indigenous water 
requirements lags behind that for other uses  

• improvements in environmental flows alone would not address the full range of 
Indigenous water requirements.  

There is a need for water sharing plans to more specifically address Indigenous water 
requirements. Indigenous people have expressed a strong desire to exercise authority, 
responsibility and control in the determination of allocations to meet their water 
requirements. While the National Water Initiative has created a national policy framework for 
incorporation of Indigenous rights and interests into water planning, there are still many 
barriers. These barriers include: 

• a lack of baseline data on Indigenous water uses and values, and consistent definitions 
of or information on Indigenous interests in water, including Indigenous commercial  
needs, customary access and native title use, and cultural flows 
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• institutional and capacity issues such as lack of skills, agency leadership, community 
networks, and performance evaluation and monitoring 

• the fundamental difficulties associated with applying the dominant mode of resource 
allocation (i.e. market-based reform programs) in an Indigenous context, wherein values 
are defined by Indigenous sense of identity, cultural practices, spiritual beliefs, 
customary management practices and livelihoods. 

The report considered that lack of data would make it difficult to specifically predict the 
impacts of the Basin Plan on Indigenous communities. However, the report identified some 
broader likely impacts: 

• Enhanced environmental flows are highly likely to generate positive impacts for 
Indigenous people. Environmental flows would produce a range of positive cultural, 
social and individual benefits, as well as enhancing relationships between Indigenous 
people and other sectors, including government. However, approaches to water 
management would need to recognise the differences between environmental flows and 
Indigenous values, and involve Indigenous people in water sharing decisions. 

• Sustainable diversion limits could limit Indigenous development options, particularly for 
any Indigenous people who hold formal entitlements to water and/or are employed in 
irrigated agricultural industries. Structural change in the agricultural industry is likely to 
disproportionately affect more disadvantaged populations, including Indigenous 
communities. At the same time, there is potential for structural change to open up new 
opportunities for Indigenous people, in emerging natural resource based industries such 
as payment for environmental services, stewardship arrangements, small-scale bush 
foods businesses, and tourism. These positive impacts could be enhanced through long-
term structural adjustment programs, including land acquisition, training, and support for 
enterprise development.  

• There are risks to Indigenous engagement from Basin planning processes. The nature of 
the consultation process being followed may make it difficult for Indigenous people to 
actively participate in the planning process. If Indigenous participation in the selection of 
environmental assets and determination of their water requirements (e.g. exclusion of 
cultural values) is limited, conservation decisions may eventuate that ignore issues of 
importance to Indigenous identity, cultural practices and customary economic life.  

Assumptions and limitations 

The work excludes assessment of any off-setting effects of the Water for the Future, 
Bridging the Gap, and Strengthening Basin Communities investment programs. It was also 
not possible to measure the specific the impacts of sustainable diversion limits on 
Indigenous people because of the lack of quantitative data on Indigenous water uses and 
values. Instead, the report’s findings are based on three case studies which aimed to gain an 
indicative understanding of the potential impacts of reducing current diversion limits on 
Indigenous rights, responsibilities and interests in water in the Basin. 
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Sobels (2011) 

Report title 

Sobels, J., 2011. Life After Less Water: Social assessment of the lower Murray. 

Key points 

• The report outlines people’s experience of a loss in acccess to irrigation water due to drought, 
some of the strategies they employed to cope, subsequent government actions, and people’s 
response to and assessment of those actions.  

• The report finds that communities experience considerable stress when they have to adjust to 
changing circumstances, but that people do often re-invent themselves. Individuals, families and 
business all respond in a variety of ways, often quite innovatively, in light of their own 
circumstances and opportunities.  

• In a few locations, land use and business changes are permanent, and ‘business as usual’ will 
not return. This reflects the uneven and cascading impacts of an extended loss of access to 
irrigation water as felt by River communities.  

• Importantly for the rest of the Basin, this report highlights what happened when communities lost 
access to 100 per cent of their water, not if, or a per cent age. In a sense, therefore, it represents 
the worst case scenario. 

• Communication by Government, especially its openness to conversations with local others is 
vitally important for supporting people through this process.  

Objectives 

This report was commissioned following the public release of the Guide to the Proposed 
Basin Plan in October 2010. It aimed to reflect a community perspective on experiences of the 
loss of access to irrigation water. Communities of the Lower Murray in South Australia had 
been coping with low river flows and loss of access to irrigation water since 2006. In this 
context, the report aimed to: 

• describe the changes to people’s livelihoods and lifestyles in the Lower Lakes region 
since that time 

• provide an analysis of the insights gained by the community from their experiences, 
especially any that might be applicable to other communities in the Basin and their ability 
to adapt to a future with less water 

• draw out insights around the communities’ reaction to the Guide and any insights 
regarding the potential benefits the community might gain from implementation of the 
proposed Basin Plan. 

Concepts, sources and methods 

The report was informed by consultations with people from Lower River Murray communities 
during December 2010 and January 2011. These consultations were undertaken through 
semi-structured interviews of focus groups, and meetings with individuals. The report also 
makes use of a previous and similar study conducted by the author in 2007, allowing a 
longitudinal view. 
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Findings 

The report makes useful observations about the experiences of the Lower River Murray 
communities since 2006, when they lost access to irrigation water after the levels in Lakes 
Albert and Alexandrina and the pool below Lock 1 fell drastically as a result of drought and 
low flows.  

It outlines people’s experience of the crisis, some of the strategies they employed to cope, 
subsequent government actions and people’s response to and assessment of those actions. 

There are some clear messages in the report about community engagement and insights 
into how people have adjusted to the changed circumstances. With respect to community 
engagement and communication of government plans, the messages accord very closely to 
those which have emerged from the Community Impacts of the Guide to the Basin Plan 
report (EBC, RMCG et al. 2011a). The report finds that the way in which messages are 
framed is important, and that transparency and inclusiveness in decision and adjustment 
processes are vital. It is important that trust in the relationship between communities and 
government is built and maintained. Communities want to be partners in developing 
solutions, not just consulted.  

The report finds that while communities experience considerable stress when they have to 
adjust to changing circumstances, people do move on and re-invent themselves. Individuals, 
families and business all respond in a variety of ways, often quite innovatively, in light of their 
own circumstances and opportunities. In a few locations, land use and business changes are 
permanent, and ‘business as usual’ will not resume. This reflects the uneven and cascading 
impacts of an extended loss of access to irrigation water as felt by River communities. 

The report also finds that people who live and work with the rivers of the Murray–Darling 
Basin generally have a good understanding of the need for a healthy river system, that is, 
managed in response to the weather, extraction, movement of salt, ecological needs and 
longer term climate trends. This accords with their notion of stewardship of the land and the 
desire to leave the farming enterprises for the next generation in a better condition than 
when they started. This finding has important implications for how government frames the 
conversation with water users. Efforts should be directed towards developing frameworks 
that will assist water users to come to terms with an altered water sharing regime. 

Importantly for the rest of the Basin, this report highlights what happened when communities 
lost access to 100 per cent of their water, not if, or a percentage. In a sense, therefore, it 
represents the worst case scenario for any Basin Plan. 

Assumptions and limitations 

This is a relatively short report carried out within constrained timelines. It is a collection of 
community viewpoints and not all the points made are necessarily objective or likely to be 
agreed to by others. This is made clear at the beginning of the report.  
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BDA Group (2010) 

Report title 

BDA Group, 2010. Review of social and economic studies in the Murray–Darling Basin. 

Key points 

• This report made a useful contribution to the MDBA’s social and economic work, by identifying 
and summarising social and economic studies that had been completed in the Murray–Darling 
Basin between 2000 and 2009. It also presented a brief overarching review and synthesis of the 
findings of these studies. 

• The report summarised key findings of studies in the following areas: 

o Studies on the impacts of water buybacks 

o Studies on the impacts of reduced water availability  

o Studies of water market reforms 

o Valuation of riparian environmental assets 

o Integrated assessment techniques 

• Overall, the report found that the existing work provided a sound foundation for the MDBA’s social 
and economic workplan.  

• The report proposed that further investments could be made in the following areas: 

o Strategic investment in access to, and the integration of, socio-economic models and 
modelling in the MDB 

o Valuation of the full range of economic, environmental and social impacts that may arise 
from policy changes, such as the Basin Plan. 

o Integration of existing models and methods to quantify the costs and benefits of different 
sustainable diversion limits and the community's willingness to trade-off, for example, the 
maintenance of rural communities for environmental improvements.  

Objectives 

This project aimed to identify and summarise previous social and economic studies in the 
Murray–Darling Basin, and for each to document the commissioning organisation, author, 
objectives, scale and scope, methods used and a brief abstract of the work. It reported on 
studies undertaken between 2000 and 2009. 

Concepts, sources and methods 

The project was undertaken as a literature review. It reviewed: 

• Commonly used social and economic assessment techniques relevant to evaluating the 
social and economic impacts of changes to water use in the Basin 

• Socio-economic research that had been undertaken to date, relevant to the Murray–
Darling Basin. 
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The project also produced a brief overarching review and synthesis of the findings and their 
relevance to assessing the likely socio-economic implications of the proposed Basin Plan. 

Findings 

The report describes how three commonly used assessment techniques relevant to 
evaluation of the economic and social impacts of water use in the MDB are benefit-cost 
analysis (economic assessment); regional impact assessment; and social impact 
assessment.  

The report identifies more than 100 studies that had been undertaken between 2000 and 
2009. The principal issues considered in these studies included:  

• the effects of weather and/or climate-related reductions on returns in irrigated agriculture 
and water quality (salinity) 

• the effects of different environmental flow regimes (including reduced water diversions) 
on returns in irrigated agriculture and water quality (salinity) 

• the effects of water trade, restrictions on water trade, and water pricing reforms on 
returns in irrigated agriculture and water quality (salinity) 

• off-farm flow-on impacts associated with impacts on irrigated agriculture 

• environmental valuation of environmental assets. 

The report found that previous studies had most commonly considered issues in the lower 
connected Murray, reflecting the significance of these regions. Previous studies had also 
focused on surface flows and allocations, with relatively few considering groundwater 
resources. 

The report summarised the key findings from a number of the more prevalent research 
topics. 

Key findings from studies on water buybacks 

• All water recovery measures cause some social impact. The majority of identified social 
impacts associated with water recovery measures are likely to be short term as 
communities are constantly adapting to change;  

• Purchasing water is generally the most cost-effective way of transferring water from the 
irrigation sector for environmental use;  

• Hydrological and institutional factors will affect the scale of impacts associated with water 
buybacks. Net revenue reductions to irrigation will be less where water acquisitions are 
targeted from low-value regions rather than purchased proportionally from all regions;  

• The value of agricultural output is estimated to fall much less than proportionally to 
reduced water availability as long as there is unrestricted trade in water to facilitate 
adjustment;  

• There appears to be some prospect of counter cyclical trading delivering water for 
environmental use while supporting the financial viability of irrigation;  
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• Some towns and local economies, notably those in water selling regions that are heavily 
reliant on irrigated agriculture, could however experience larger impacts; while  

• Impacts at the regional and basin level will fall less than proportionally to the irrigated 
agriculture sector impacts, and may even be positive when the expenditures of income 
from buybacks in regional economies is included.  

Key findings from studies on reduced water availability 

• Water trading has played a critical role in helping to maintain irrigation sector incomes 
during drought and will play a major role in dampening the impacts from climate change 
on the irrigation sector;  

• As would be expected, declines in water diversions and an increase in the frequency of 
droughts due to climate change has been estimated to have significant negative effects 
on irrigation; 

• In addition to the effects of lower average water availability, an increasing variability in 
water availability will have further significant negative effects on irrigation;  

• However modelled impacts on irrigation incomes are significantly less than the 
proportional reduction in water availability (as farmers are able to adapt their practices 
and trade water) such that farmers can effectively adapt to mild or moderate climate 
change;  

• In more severe climate change scenarios greater costs are estimated, with a shift away 
from perennial to annual crops identified as the latter can be managed more profitably 
when water allocations in some years are very low;  

• The most vulnerable regional economies will be those where water reductions are 
greatest, and where the agricultural and related processing industries comprise a 
relatively large proportion of economic activity; and  

• In addition to climate change and greater diversions for environmental purposes, other 
factors that will contribute to reduced water availability for irrigation include groundwater 
depletion, bush fires, farm water interceptions, lower return flows from improvements in 
irrigation efficiency, and afforestation.  

Key findings from studies on water market reforms 

• The benefits of introducing trading within irrigation districts are likely to have been 
greater than the benefits of a further expansion of trade between regions;  

• Communities can find change and adjustment to water market outcomes difficult. In 
particular, communities in regions exporting water experience reduced populations and 
less local spending. Also, the manner in which supply authorities recoup fixed costs from 
irrigators remaining in the system will have distributional effects;  

• However water trading is commonly considered a catalyst for change that would in any 
case have happened as a consequence of drought, variation in commodity markets and 
rural adjustment;  
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• From an assessment perspective, it is difficult to untangle the effects of water trading 
from the background of drought. Any approach implying that all impacts associated with 
changes in water use are attributable to or caused by water trading would be misleading 
and unhelpful for policy development;  

• Limits on water entitlements that can be transferred out of an irrigation district lead to 
efficiency losses, general market uncertainty and prevents irrigators receiving the proper 
market value of their water entitlements. Similarly, the elimination of exit and termination 
fees will boost water trade. Collectively these water market reforms will moderate the 
negative impacts that may be associated with reductions in water availability; and  

• Experience suggests that the nation, regions and communities will be better off if 
governments remove impediments to adjustment and expedite change; and separately 
manage the consequences including any adverse effects on third parties, rather than 
trying to buffer or even counter change. When adjustment is impeded, the most 
significant adverse impacts are often on the capacity of the most talented in a district or 
an industry to innovate. 

Key findings from studies on the valuation of riparian environmental assets 

• Environmental value estimates have been found to differ across catchments and 
between residents within and outside of the catchments where the environmental assets 
are located;  

• Available estimates suggest Australians hold significant values for the recreational and 
environmental assets of the Murray–Darling Basin; and  

• These values could be drawn on, via the benefit transfer technique, to make inferences 
in relation to monetary valuations of environmental impacts arising from the Basin Plan. 

Key findings from studies on assessment integration techniques 

• Social impacts such as changes in rural employment or the availability of recreation 
facilities can be valued along with environmental impacts in choice modelling studies; 
and  

• By valuing the full range of economic, environmental and social impacts that may arise 
from policy changes, such as the MDBA Basin Plan, a truly integrated and 
comprehensive assessment of the net benefits can be made  

The report found that, overall, the existing body of socio-economic work would help answer a 
range of important questions to assist the MDBA in its Basin planning process. The report 
proposed that further investments were required with respect to: 

• Strategic investment in models and modelling in the MDB, through which the MDBA 
could access existing hydro-economic models, or build its own models and in-house 
capacity, and use these models to inform the development of sustainable diversion limits 

• Valuation of the full range of economic, environmental and social impacts that may arise 
from policy changes, such as the Basin Plan. 
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Further work in these areas would help the MDBA evaluate water allocation trade-offs, and 
optimise the outcomes of the proposed Murray–Darling Basin Plan. 

Assumptions and limitations 

The report was completed in March 2010, and therefore does not take into account any work 
undertaken since that time. 
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Nous Group (2010) 

Report title 

Nous Group, 2010. Integration of socio-economic assessments of the Murray–Darling Basin Plan.  

Key points 

• This report integrates, synthesises and, in places, evaluates the findings of two previous reports 
commissioned by the MDBA: the economic modelling study by ABARE-BRS (2010), and the 
report by Marsden Jacob Associates et al (2010) on economic and social profiles and impact 
assessments. 

• It finds that while the approaches of the two projects are different, together they provide a solid 
foundation for consideration of the social and economic issues relevant to considering the 
proposals in the Guide. 

• The findings of the previous reports are consistent with each other, in terms of the projected 
regional, industry, Basin and community implications of a Basin Plan. 

• The report proposes a number of policy responses, in light of the likely impacts of the Basin Plan: 

o Governments need to provide better advice to communities with regard to what 
compensation will be paid for water removed from the consumptive pool 

o A flexible structural adjustment program is required, that is part of a comprehensive policy 
package 

o The social and economic impacts of implementing sustainable diversion limits could be 
mitigated through (i) a neutral rather than preferred regional approach to the recovery of 
water; (ii) broadening the portfolio of water recovery instruments beyond entitlements; (iii) 
removing remaining impediments to water trade. 

• There needs to be a consolidated effort to build confidence in the Basin Plan. Central to this 
strategy should be a companion document, released at the same time as the Plan, which explains 
how socioeconomic effects of the Basin Plan regime are to be addressed. 

Objectives 

This report synthesised the key findings and conclusions from two previous studies 
commissioned by the MDBA:  

• ABARE-BRS, 2010. Environmentally sustainable diversion limits in the Murray–Darling 
Basin: socioeconomic analysis. Report for the Murray–Darling Basin Authority, Canberra. 

• MJA, RMCG, EBC Consultants, DBM Consultants, Australian National University, Geoff 
McLeod and Tim Cummins, 2010. Economic and social profiles and impact assessments 
for the Murray–Darling Basin Plan: synthesis report. Report for the Murray–Darling Basin 
Authority, Canberra. 

Concepts, sources and methods 

The findings of the report were obtained through desktop analysis of the findings of the 
ABARE-BRS (2010) and MJA et al (2010) studies.  
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Findings 

The report notes that the two studies differ in their techniques and underlying assumptions. 
ABARE used its Water Trade Model (WTM) to estimate the effects of sustainable diversion 
limits on irrigated agriculture. These results were used as input to ABARE’s AusRegion 
model to estimate Basin and economy-wide impacts of the proposed sustainable diversion 
limits. ABARE also examined which towns in the Basin are most likely to be affected by 
changes in irrigation expenditure resulting from sustainable diversion limits. MJA et al. used 
information they obtained from industries and surveys to establish a social profile of the 
Basin and examine alternate scenarios of 20, 40 and 60 per cent reductions in water 
availability. MJA’s work taps into current views held in the Basin community and therefore 
reflects many of the sensitivities likely to surround implementation of the Plan.  

Across the Basin, ABARE estimated a 12–13 per cent or around $800 million reduction in 
the Gross Value of Irrigated Agricultural production (GVIAP) resulting from 24 per cent less 
water availability. The economic impact would be more severe if water trade was not 
possible but the WTM provides for both intraregional and interregional trade. The most 
severely impacted regions (defined by The Nous Group to be those experiencing a reduction 
in GVIAP of greater than 15 per cent) include the Condamine-Balonne and Moonie in 
Queensland, the Murrumbidgee in NSW and Goulburn–Broken in Victoria. Other regions 
significantly impacted (10–15 per cent reduction in GVIAP) include the Macquarie (NSW), 
Campaspe and Loddon (Victoria) and the NSW, Victoria and South Australian Murray 
regions.  

In broad terms, MJA’s results are similar to those reported by ABARE except for the 
Goulburn Murray Irrigation District (GMID) where MJA is more optimistic than ABARE 
regarding the impact of sustainable diversion limits. This appears to be due to MJA including 
the effects of the water buyback and the Northern Victorian Irrigation Renewal Project in 
their analysis of the GMID.  

The key feature of the industry level results is that the impacts are greatest for the broadacre 
irrigated sector and least for annual and perennial horticultural crops. All industries are 
exposed to the sustainable diversion limits but in both the ABARE and MJA analyses the 
opportunity for water trade sees water move into the horticultural sector at the expense of 
broadacre irrigated industries.  

Notwithstanding the significant regional and industry changes in GVIAP, the Basin and 
economy wide impacts of the proposed sustainable diversion limits reported by ABARE are 
small (less than one per cent of Gross Regional Product (GRP) and Gross Domestic Product 
(GDP) respectively). This is explained by the many other Basin industries unaffected or less 
affected by sustainable diversion limits. However, the impacts at the Basin or economy wide 
level should not be confused with the hardship and challenges many farmers and rural 
communities could face as a result of the Basin Plan. Irrigated agriculture is often part of a 
value adding chain consisting of processing, packing, storage, transport and marketing and 
these associated activities typically occur in the same or neighbouring regions to where the 
primary products are produced.  

ABARE identified towns across the Basin that can be classified as highly reliant on 
expenditure by irrigators. The list includes 75 towns located in all Basin states. Twenty six 
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are in the sustainable yield regions of Murray (NSW) and Murray (Victoria) and a further 14 
are in the Murrumbidgee region.  

The report proposes a number of policy responses, in light of the likely impacts of the Basin 
Plan: 

• In light of widespread uncertainty regarding what compensation will be paid and whether 
it will apply to water removed from the consumptive pool, governments should provide 
early advice on what compensation will be paid and who will receive it. 

• Any assistance related measures proposed by governments should be announced as a 
comprehensive policy package. The need for other assistance to promote structural 
adjustment and community development as well as avoid welfare dependency will in part 
depend on the approach to compensation. A flexible structural adjustment program is 
required, that can respond to the particular circumstances facing different regions. 

• Mitigation of the socio-economic impacts of proposed sustainable diversion limits could 
also be achieved by:  (i) a neutral rather than preferred regional approach to the recovery 
of water; (ii) broadening the portfolio of water recovery instruments beyond entitlements; 
(iii) removing remaining impediments to water trade. 

• There needs to be a consolidated effort to build confidence in the Basin Plan. Central to 
this strategy should be a companion document, released at the same time as the Plan, 
which explains how socioeconomic effects of the draft Basin Plan are to be addressed. 

Assumptions and limitations 

As both the ABARE and MJA studies do not consider any offsetting effects of the Water for 
the Future program, this report also excludes those considerations. 
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Section 2. Summaries of selected non-commissioned 
reports considered by the MDBA  

ABARE–BRS (2010a) 

Report title 

ABARE–BRS (Australian Bureau of Agricultural and Resource Economics – Bureau of Rural 
Sciences), 2010. Assessing the regional impact of the Murray–Darling Basin Plan and the Australian 
Government’s Water for the Future Program in the Murray–Darling Basin. ABARE–BRS client report 
for the Department of Sustainability, Environment, Water, Population and Communites, Canberra. 

Key points 

• This report was commissioned by the Department of Sustainability, Environment, Water, 
Population and Communities to assess the economic impacts of the Australian Government’s 
Water for the Future (WftF) programs and the additional commitment to purchase any remaining 
‘gap’ between the reductions in water availability under the Basin Plan and water recovered under 
the WftF programs.  

• The analysis extends the previous ABARE–BRS analysis undertaken in 2010 for the MDBA, as 
presented in Environmentally Sustainable Diversion Limits in the Murray–Darling Basin: socio-
economic analysis.  

• The report estimates that WftF programs in the Murray–Darling Basin ($7.5 billion for buybacks 
and infrastructure) and the ‘bridging the gap’ commitment will significantly reduce the economic 
effects of the Basin Plan that would otherwise be experienced by Basin communities. The 
expenditure on infrastructure is expected to yield water savings, some of which will be used to 
help offset the volume of water needed to meet the sustainable diversion limits. The 
expenditure on infrastructure is also expected to stimulate economic activity and employment in 
the Basin during the construction and installation phase. 

• The report estimates that the Government’s buyback policy will change the time profile of the 
economic impacts, bringing forward reductions in irrigated agricultural production from 2018–19 in 
accordance with the Government’s buyback schedule.  

• This report was commissioned prior to Ministerial Council agreement for a coordinated 
implementation date of 2019 for the Basin Plan. Accordingly, estimates were generated assuming 
implementation dates of 2014 for New South Wales, South Australia and Queensland and 2018–
19 for Victoria. This has the effect of bringing forward the economic impacts in these states and 
condensing the impacts into a shorter timeframe.  

Objectives 

The study aimed to present the economic modelling results of:  

• A 3,500 GL/y reduction in diversions 

• A 3,500 GL/y reduction in diversions, in conjunction with government policies including: 

o the $3.1 billion Water for the Future (WftF) water purchasing program  

o the $4.4 billion WftF infrastructure programs in the Murray–Darling Basin  
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o the government commitment to address any remaining gap between current 
diversion limits and sustainable diversion limits. 

Concepts, sources and methods 

The modelling considers three scenarios: a baseline scenario; sustainable diversion limits in 
isolation (scenario 1); and sustainable diversion limits in conjunction with the Government’s 
mitigating policies (WftF and ‘bridging the gap’) (scenario 2).  

The separate summary of the ABARE–BRS (2010) report to the MDBA, Environmentally 
Sustainable Diversion Limits in the Murray–Darling Basin Plan: Socioeconomic Analysis, 
presents an explanation of the Water Trade Model and AusRegion model. Changes that 
were made to the modelling for this specific exercise are outlined below. 

Water Trade Model 

The Water Trade Model is designed as a static model, but was adapted to facilitate dynamic 
analysis for this study by estimating the effects of water reduction on irrigated agriculture at 
four key time points during the study time period (2009–10, 2012–13, 2014–15 and  
2018–19). The GVIAP estimates from the Water Trade Model were converted to GVAP 
estimates and used as input into the AusRegion model.  

AusRegion model 

The impact of the Government’s WftF programs were incorporated by introducing three 
types of shocks:  

• production shocks due to the reduction in water use by irrigators from the net impact of 
sustainable diversion limits, WftF and water purchases (buybacks)  

• shocks to households’ consumption due to government water purchases (buybacks)  

• shocks to investments in the construction and services industries as a result of the 
infrastructure investment program. 

Government expenditures on water purchases were modelled in AusRegion as transfers to 
households. These transfers were considered savings, and the annualised interest incomes 
from these savings used as positive shocks to household consumption. The annual interest 
rate was assumed to be 5 per cent. 

Apart from helping mitigate the effects of the sustainable diversion limits on irrigated activity, 
infrastructure investments were assumed to have the effect of providing a temporary 
economic stimulus to Basin communities. The Department of Sustainability, Environment, 
Water, Population and Communities provided ABARE–BRS with a range of assumptions, 
including projected total regional expenditures, volumes of water recovered, and the 
distribution of these expenditures and water recovery over time, for the water entitlement 
purchase and infrastructure investment programs. Many of these were estimates only, as 
programs had not yet been fully rolled out.  

The estimates in this study were generated with the assumption that sustainable diversion 
limits would be implemented in 2014–15 in New South Wales, South Australia and 
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Queensland and in 2018–19 in Victoria. Subsequent to the release of this report, the 
Ministerial Council agreed to coordinate the implementation date so all sustainable diversion 
limits will be implemented in 2019. The assumption that 2014–15 would be the 
implementation date in New South Wales, South Australia and Queensland has the effect of 
bringing forward economic impacts in these states and condensing those impacts into a 
shorter timeframe.  

Results 

Agricultural production 

The model estimates that the percentage reduction in the average annual value of broadacre 
irrigated activities would be greater than the reduction for horticulture (both annual and 
perennial) under both scenarios.  

Consistent with water being traded away from lower value activities to higher value activities, 
the largest reductions in average annual GVIAP, in percentage change terms, are estimated 
for rice, hay, irrigated cereals and other broadacre activities, in both scenarios. The lowest 
reductions are estimated for vegetables, fruits and nuts, and grapes. Cotton and rice are 
estimated to experience the largest falls in absolute terms. 

Impact of including government programs  

When mitigating government programs are included, the severity of reductions is estimated 
to fall across all economic indicators. Infrastructure investments will generate real water 
savings and reduce the long-run net reduction in water use from an estimated 29.7 per cent 
to 20.5 per cent.  

Reductions in agricultural activity are also estimated to fall, with the reduction in GVIAP 
estimated to fall from 15.1 per cent to 10.1 per cent and the reduction in GVAP to fall from 
5.3 per cent to 3.6 per cent.  

Infrastructure investments provide economic stimulus to communities during the construction 
phase of the program. They also provide long-term benefits, in that water savings that are 
generated reduce the amount of water that needs to be purchased through buybacks.  

The water entitlement purchase program effectively brings forward in time reductions in 
water availability that otherwise would have occurred with the introduction of the sustainable 
diversion limits (in 2014–15 in New South Wales, South Australia and Queensland, and in 
2018–19 in Victoria). Importantly, the program also ensures that irrigators receive full 
payment for the value of their entitlements. 

At the regional level the largest absolute reductions in agricultural activity were estimated to 
occur in the Murrumbidgee, Condamine, NSW Murray, Namoi, Gwydir, Victorian Murray, and 
Goulburn–Broken regions. The largest percentage changes occur in the Moonie, Barwon–
Darling and Murrumbidgee regions. 

Gross regional product and gross domestic product 

When government programs are included in the analysis, the Basin Plan is estimated to 
reduce the fall in Basin-wide GRP from 1.3 per cent to 0.7 per cent. Gross domestic product 
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for Australia is expected to decrease marginally as well, but remaining at around a reduction 
of 0.1 per cent. Estimates are not provided as year-on-year breakdowns. 

While the report estimates economic effects to be modest at a broad regional level, it states 
that some small towns highly reliant on irrigated agriculture could be susceptible, especially 
if they are surrounded by irrigated annual cropping activities such as rice and cotton. 

The report also acknowledges that there are some limitations to the modelling, such as it not 
taking into account the full range of adaptation options available to irrigators, and that the 
outcomes are dependent on assumptions such as the water savings from investments in 
infrastructure.  

Employment 

The results indicate that employment will be modestly affected (-0.1 per cent in the absence 
of government programs) in the long run at a Basin level, although local level impacts could 
be higher depending on the extent to which agricultural production is affected. The results 
also suggest that government programs will reduce the effects of the sustainable diversion 
limits on employment in the long run, largely reflecting the mitigating effect of water savings 
from infrastructure investments. Employment in the Basin is expected to be boosted 
temporarily during the construction phase of the infrastructure program. 

It is noted that the employment estimates are long-run estimates, which assume that 
individuals and firms have time to adjust to economic shocks. Employment effects may be 
more pronounced in the short run. The employment estimates are also subject to some 
uncertainty due to their relatively small size and the simplifying assumptions used in the 
model, such as the extent to which displaced agricultural labour in a given region will find 
employment in other industries within the region, or migrate to other regions inside or outside 
the Basin. 

Agricultural sector estimates for a 3,500 GL/y reduction in diversions, with and 
without the impact of government programs 

a   Without government 
programs 

Including government 
programs 

Difference 

 Absolute 
change 

Percentage 
change 

Absolute 
change 

Percentage 
change 

Absolute 
change 

Percentage 
change 

Water 
use 
(GL/y) 

-3,087 -29.7 -2,129 -20.5 -958 -9.2 

GVAP 
($m/y) -871 -5.3 -594 -3.6 -277 -1.7 

GVIAP 
($m/y) -939 -15.1 -630 -10.1 -309 -5.0 

Irrigation 
sector 
profit 
($m/y)  

-152 -7.8 -90 -4.6 -62 -3.2 
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AEC Group (2010) 

Report title 

AEC Group, 2010. Towards a better understanding of current and future human resource needs of 
Australian agriculture. Report by AEC Group for the Australian Farm Institute. 

Key points 

• This report examines the human resource requirements of the agriculture sector and key support 
sectors in Australia.  

• The report provides a useful overview of the challenges facing the agriculture sector regarding 
meeting demands for both skilled and unskilled labour. Because of limitations with respect to the 
robustness and reliability of industry labour statistics, there are limitations to what conclusions can 
be drawn from the analysis. Hence, the report focused on identifying the information gaps that 
currently exist, and made recommendations about how these could be overcome. 

• The report finds that: 

o in 2007-08 agriculture employed 305,763 workers 

o around 69 per cent of the agriculture sector is classified as highly skilled (this includes 
owner-operators and managers) 

o about 48 per cent  agricultural employees have certificate qualifications, and 16 per cent 
have a bachelors degree 

o seasonal labour shortage suggests around 8 per cent unmet demand 

o estimated total labour shortfall by 2018 is around 102,000 full-time equivalent workers 

o limited data are available about labour tenure and turnover, and seasonal employment. 

Objectives 

The study aimed to: 

• assess the current and projected human resource needs of the farm, farm service and 
agribusiness sectors 

• assess trends in participation in school-based and post-secondary agricultural education 
in Australia 

• identify data gaps and recommend improved processes for conducting regular 
assessments. 

Concepts, sources and methods 

The study reviewed the available data and literature and profiled the current supply of labour 
and skills in the sector, in order to identify any unmet demands and data gaps. It assessed 
the current levels of participation and training in agricultural skill sets, and used this 
information to develop a survey of agriculture employers to confirm the findings. 
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The agriculture sector examined in this report was as defined by the Australian Bureau of 
Statistics and included horticulture, grain sheep and beef farming, intensive livestock (dairy 
and poultry), other livestock farming, broadacre farming and the agriculture services sector. 

The study drew on data sets from the ABS, ABARE and the National Centre Vocational 
Education Research (NCVER). 

Production projections were developed by commodity groupings, drawing on a combination 
of production projection estimates from ABARE and producer expectations. 

Employment projections were based upon production and employment ratios, with 
production projections determining the number of persons employed on a per unit basis for 
the sector.  

Labour productivity expectations (based on ABS estimates) were used to develop three 
labour scenarios for estimating future labour requirements. The three scenarios were: 

• a high labour productivity scenario, that utilises full 20-year labour productivity growth 
estimates 

• a medium labour productivity growth scenario, that utilises average 20-year labour 
productivity growth estimates 

• a low labour productivity scenario, that does not use labour productivity growth estimates 
but retains labour productivity growth at the current level. 

These productivity estimates were then applied to production projections to determine the 
labour requirement for projected volumes of each commodity. 

Education and training were taken into account in order to determine the potential supply of 
appropriately skilled labour for the agriculture sector. Projections to 2018 were based on 
historical enrolment and completion ratios from the period 2002 to 2007.  

Projected labour exits from the current workforce were determined by considering basic 
factors driving exit including retirement, death/serious injury, and exit to competing industries 
such as mining. 

Findings 

The report notes that over the past 50 years Australian agriculture has recorded significant 
productivity gains, largely through improved technology. As a result there is a need in the 
sector for highly trained and skilled personnel. Agriculture is facing competition for labour 
from other industries such as mining. The agriculture sector labour force is also ageing, with 
around 35 per cent of the sector aged 55 years or older. The eventual loss of this age group 
from the sector will require significant and targeted re-supply of skilled persons. There are 
also issues around the supply of low-skilled labour as a result of the low unemployment rate 
in the broader community. 

The report notes that labour shortages and skills gaps are rarely quantified in the agriculture 
sector, as most surveys focus on sectors that employ persons with formal qualifications. 
Compared with other industries, a low proportion of agriculture sector workers currently hold 
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formal post-school qualifications. Agriculture education providers report difficulties in filling 
available places over the past five years, suggesting a decrease in demand for agricultural 
education from students. 

The report identifies key data gaps including lack of information on: 

• employment tenure type 

• employee lifecycle or turnover within the sector 

• available labour to the sector  

• current labour demand 

• skills and qualifications currently required by the sector 

• current education and training course capacity. 

Assumptions and limitations 

A key limitation to the study is that highlighted by the study itself—i.e. that the absence of 
important data (such as that listed above) makes it difficult to accurately project labour 
supply, labour demand, and subsequent demand for education and training to meet future 
labour needs of the agriculture sector.  
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Alston and Witney-Soanes (2008) 

Report title 

Alston, M. and K. Witney-Soanes, 2008. The social impacts of declining water availability and ongoing 
drought in the Murray–Darling Basin. Institute of Land, Water and Society, Charles Sturt University. 

Key points 

• This is the initial work and ‘long report’ that supports other recent publications by Alston, including 
a short report of the material published by Monash University in October 2010 and the article 
‘Gender and Climate Change in Australia’ in the Journal of Sociology vol. 47(1):53-70. 

• The research identifies that there are three categories of ‘hurt’ caused by the negative impacts of 
the ongoing drought. These are categorised as ‘patchy’, ‘significant’ and ‘profound.’ 

• While it does not directly analyse the potential social impacts of the proposals in the Guide to the 
Proposed Basin Plan, the study reveals some indicative trends that may be applicable to changes 
that communities could undergo once the Basin Plan is implemented. 

• A major assumption in the report is that the social issues identified can be attributed to drought 
and not broader issues facing communities in the Basin. 

Objectives 

The project aimed to document the social impacts of drought in the Murray–Darling Basin, by 
analysing existing secondary data on social trends in the region to assess the changes resulting 
from drought within the period 1997–2007. Qualitative data were also gathered to inform the 
analysis. 

The study sought to 

• identify Local Government Areas that are undergoing significant social difficulties 

• present additional in-depth qualitative data on social impacts at the individual, family, 
community and town levels 

• summarise statistical evidence of changes within Basin communities where drought is a 
significantly contributing factor. 

Concepts, sources and methods 

Face-to-face, telephone, and written surveys were undertaken across 15 Local Government 
Areas. Interviews were also undertaken with a range of experts, during November 2007. 
Secondary data were collected from the ABS, MDBC, ABARE and sporting organisations. 

LGAs included in the study were: 

• Warwick, Bungil and Murweh in Queensland 

• Narrabri, Wagga Wagga, Bourke and Deniliquin in New South Wales 

• Wangaratta, Greater Bendigo, Mildura and Buloke in Victoria 
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• Southern Mallee, Renmark Paringa and the Coorong in South Australia. 

Findings 

A general finding was that the negative impacts of the drought are being felt less in the 
eastern shires of the Basin and more so in the western Shires. Areas most negatively 
impacted are the south-west and Riverland shires of the Basin.  

The research identifies that there are three categories of ‘hurt’ caused by the negative 
impacts of the ongoing drought. These are categorised as ‘patchy’, ‘significant’ and 
‘profound’.  

Patchy impacts occur where there is a generally high degree of resilience to drought, due to 
a diversity of local employment opportunities. These shires include Warwick in Queensland, 
Narrabri in NSW and Wangaratta in Victoria. The Southern Mallee Shire in South Australia is 
in this category as they are significant users of groundwater. 

Impacts occur where significant numbers of people are experiencing negative impacts of 
drought. While people living in the larger urban centres are not so impacted, businesses in 
the smaller urban centres are definitely suffering downturns. Shires included in this category 
are Bungil and Murweh in Queensland, Greater Bendigo in Victoria and Wagga Wagga in 
NSW. 

Profound impacts occur where both urban (town) and rural people are negatively impacted 
by drought. This has had a flow-on impact on many businesses in the towns, schools, and 
the provision of local government services. Shires in this category include Bourke and 
Deniliquin in NSW, Mildura and Buloke in Victoria, and Coorong and Renmark Paringa in 
South Australia. The impacts are greatest in these areas because there is a significant 
reliance on both dryland and irrigated agriculture. 
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Arche Consulting (2010) 

Report title 

Arche Consulting, 2010. Socio-economics of floodplain agriculture: a scoping study. A report to the 
Australian Floodplain Association. 

Key points 

• This is a desktop review of previous studies of the socio-economic impacts of floodplain farming 
in the Murray–Darling Basin.  

• The extent of floodplain in the Basin is difficult to determine as there are floodplains associated 
with every river in the Basin.  

• The extent, environmental significance and importance to agricultural production of floodplains 
also vary greatly across the Basin, especially as floodplain agriculture is an opportunistic activity 
that occurs only when water is available. 

• There is limited documented information on the effect of changes to river operations in flood 
patterns and the flow on effects on the ecology and agricultural production dependent on healthy 
floodplains. 

• The report presents three preliminary case studies, which highlight the value of three individual 
farm businesses that incorporate floodplain harvesting. 

• The report finds that the data to support a comprehensive assessment of the scale of floodplain 
agriculture across the Basin, and any change associated with the introduction of possible new 
sustainable diversion limits, are not readily available. 

 



133 

Arche Consulting (2011) 

Report title 

Arche Consulting, 2011. Basin case studies: the socio-economic impacts of sustainable diversion 
limits and Water for the Future investments. An assessment at a local scale. Reports prepared for the 
Department of Sustainability, Environment, Water, Population and Communities and the Murray–
Darling Basin Authority, 2011. 

Key points 

• These studies assess the impacts of the Basin Plan at a more local scale than is available 
through the economic modelling.  

o The studies use input-output analysis to assess the impacts of the proposed sustainable 
diversion limits and the Australian Government’s Water for the Future Program at the 
Local Government Area (LGA) level.  

• The studies reveal that, while reductions in agriculture are likely to result in job losses in local 
areas, the Australian Government’s Water for the Future programs will assist in offsetting these 
job losses through providing stimulus to local communities.  

o The studies estimate that all case study areas will experience a reduction in water 
extraction for irrigation.  

o This reduction in water extraction would be accompanied by a decline in irrigated 
agricultural production through lost irrigated enterprise (which would vary according to 
location). These declines in irrigated agricultural production would be slightly offset by an 
increase in dryland production.  

o Declines in agricultural production would lead to declines in value added, income and 
employment. 

o Infrastructure investment provides a short-term stimulus to local economies which helps 
offset the impacts of sustainable diversion limits. 

• The analysis is partial, and does not incorporate the full range of influences and effects that any 
region will experience.  

Objectives 

These studies aimed to explore the local scale, short- to medium-term net impacts, of the 
proposed sustainable diversion limits under the Basin Plan, and infrastructure investments 
under the Water for the Future program. 

Concepts, sources and methods 

The studies assessed impacts on irrigated agricultural industries and basin regional 
economies at the Local Government Area (LGA) scale, for twelve case study areas in the 
Murray–Darling Basin.  

The studies were built around the following conceptual logic: 

• Baseline assumptions for each case study LGA were developed, for regional water 
diverted for irrigation, enterprise area and mix, gross margin budgets, employment, value 
of irrigated and non-irrigated agricultural production, and regional profit.  
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• Government actions (sustainable diversion limits and Water for the Future investments) 
were treated as inputs into the model. 

• Regional irrigator responses in the medium term (the next 5-8 years) were predicted, 
through assessment of gross margin budgeting,  

• Direct economic impacts were estimated, taking into account the predicted changes in 
agricultural enterprises.  

• Flow-on regional economic impacts were estimated using input-output analysis. Input-
output tables were constructed, drawing on detailed employment by industry information 
from the Census and national and State tables. Impacts were assessed with respect to 
indicators including gross regional output, value-added, income, and employment. 

The studies presented baseline data, direct impacts on the irrigation industry, and flow-on 
regional economic impacts for the twelve case study areas. 

Sensitivity analyses were undertaken to assess the impacts of regional water trade and price 
changes. 

Conceptual framework 

Baseline assumptions
Estimated diversions
Enterprise area and mix
Gross margin budgets
Employment
Regional GVIAP and GVAP
Regional Profit

Regional Response
Increase in technical efficiency 
(ML saved)
Water trading activity –
temporary and permanent
Change in irrigated enterprise 
area
Change in land use

Impacts on local economies
• Gross regional output
• Value-added   
• Income 
• Employment 

INPUTS IMPACTS RESULTS

Government  Actions
Sustainable Diversion Limits (SDLs)
WftF Investments (S)

Aggregated Irrigation Sector
Change in ML and area enterprise areas
Change in GVIAP and GVAP ($/yr)
Change in Regional Profit ($/yr)
Change in Expenditure ($/yr) 

 

Findings 

The studies found that: 

• All case study areas would experience a reduction in water extraction for irrigation. This 
reduction in water extraction would be accompanied by a decrease in area of irrigated 
agricultural land. 

• All case study areas would experience a decline in irrigated agricultural production, 
brought about through lost irrigated enterprise (which varied according to location). This 
decline in irrigated agricultural production would be slightly offset by an increase in 
dryland production. Declines in agricultural production led to declines in value added, 
income and employment. 
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• Water trade would significantly reduce impacts in some regions, depending on the 
commodity price assumptions used. Changes in commodity prices would have a 
significant effect on water trade and hence the extent to which trade would ameliorate or 
increase local impacts. 

Assumptions and limitations 

The outcomes of the studies are subject to a number of assumptions and limitations: 

• Some baseline data were apportioned to the LGA level from the catchment scale. 

• It was assumed that reductions in diversions at a catchment scale could be apportioned 
to an LGA scale. Implicitly, it is assumed that patterns of water use and production in 
each LGA were equivalent to that of the whole catchment. 

• Much of the information on the Water for the Future program is not collected or collated 
at a local scale. Assumptions on projected water savings from infrastructure were 
provided by the Department of Sustainability, Environment, Water, Population and 
Communities (SEWPAC).  

• Irrigator responses were assumed to be homogenous across a region. No effort was 
made to categorise the irrigator population into more or less profitable categories. 

• Irrigated land was assumed to be utilised for dryland agricultural production over time. In 
‘small area’ situations it was assumed that the land would remain vacant due to it being 
unviable for broadacre farming while in discontiguous blocks. 

• The input-output tables used were based on employment information as of the 2005–06 
Census.  

• The input-output analyses considered each regional economy separately, and did not 
take into account dynamic linkages between regions.  

• The studies measured only regional economic impacts. Other impacts, such as changes 
to the viability of services, community identity, quality of life, and psychological and 
health impacts, may also be important but were not considered in the study. 

• The impacts on the case study areas need to be considered in the context of broader 
economic and demographic trends.  
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Arthur (2010) 

Report title 

Arthur, W. S., 2010. The Murray–Darling Basin regional and Basin Plans: Indigenous water and land 
data. Report to the Murray–Darling Basin Authority. 

Key points 

• This was a desktop exercise which aimed to provide Indigenous water and land data to 
incorporate into the Guide to the Proposed Basin Plan. 

• There are difficulties in obtaining data on Indigenous water entitlement holdings as there is no 
‘Indigenous identifier’ in official data bases for water holdings. 

• Land data are more readily available and in general show that in the south and east of the country 
Indigenous people own or control a significant number of parcels of land, but these are usually of 
a very small area. 

• The report summarises this information for the Basin and for 19 regions within the Basin. 

Objective 

This report was commissioned to provide data on Indigenous water and land data to 
incorporate into the MDBA’s Guide to the Proposed Basin Plan. 

Concepts, sources and methods 

This work was carried out between March and June 2010. It was a commissioned as a 
desktop exercise and data were obtained from previously published work and from official 
sources located on the web. Two presentations were made in the period. One was in Roma 
to the MDBA and the Indigenous members of the Northern Murray–Darling Basin Aboriginal 
Nations (NMDBAN) group. The second was in Canberra to the MDBA and the Indigenous 
members of the Murray Lower Darling Indigenous Nations (MLDRIN) group. 

Findings 

The report finds that there is no ‘Indigenous identifier’ in official data bases for water 
entitlement holdings. This makes it difficult to verify Indigenous entitlement holdings. A 
provisional national scoping exercise on commercial water licences held by Indigenous 
people (Altman and Arthur 2009) obtained data from public registers of Indigenous 
businesses and rural properties, principally those properties purchased by the Indigenous 
Land Corporation, and so did not include any licences held by private individuals. These 
data were used as a starting point for this project, and estimates made of which licences 
were held in the Basin. While the estimates were sent to appropriate State agencies for 
verification, these agencies were constrained in their ability to divulge much information 
about holdings. Therefore, the water data presented in the report can be regarded only as 
best estimates. 

Data on land held by Indigenous people are more readily publicly available than data for 
water, at least for land held by groups and organisations. In general, in the south and east of 
the country Indigenous people own or control a significant number of parcels of land, but 
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these are usually of a very small area (Pollock 2001). Hence, the proportion of the Basin 
owned or controlled by Indigenous people is very small. 

The report goes on to list the Aboriginal ‘nations’, water interests, land interests, Native Title 
matters, Indigenous Protected Areas and jointly managed national  parks for the Basin and 
its regions. 
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Aslin and Brown (2004) 

Report title 

Aslin, H. J. and V. A. Brown, 2004. Towards whole of community engagement: a practical toolkit. 
Report prepared for the Murray–Darling Basin Commission. 

Key points 

• This report outlines frameworks and tools that can be used to design, develop and conduct 
community engagement processes. It has a particular focus on engaging communities in natural 
resource management issues in the Murray–Darling Basin. It matches engagement tools and 
techniques to a practical decision making process. 

• It defines ‘good community engagement’ as processes and practices in which a wide range of 
people work together to achieve a shared goal guided by commitment to a common set of values, 
principles and criteria. 

• It distinguishes between consultation, participation and engagement. Consultation occurs when 
an agency, group community or individual goes out to seek advice from someone else. 
Participation means the act of participating, in whatever form (e.g. letters, phone, email). 
Engagement goes further than participation and involvement. It involves capturing people’s 
attention and focussing their efforts on the matter at hand. Engagement implies commitment to a 
process which has decisions and resulting actions. 

• It notes that it is important in any community engagement process to be aware of the need to 
adjust to and compensate for people’s knowledge and communication styles. 

• The report advocates determining the principles, building knowledge about the place, determining 
the potential for improvement or change and determining what can really be achieved in practice 
for the community engagement process. 

• It then lists and explains various tools and techniques that can be used, according to the aims of 
the community engagement process. 
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Australian Bankers Association (2011) 

Report title 

Australian Bankers Association, 2011. Proposed plan for the Murray–Darling Basin: submission to the 
Murray–Darling Basin Authority.  

Key points 

• This is a submission from the Australian Bankers Association (ABA) to the Murray–Darling Basin 
Authority in response to the release of the Guide to the Proposed Basin Plan in October 2010.  

• The banking industry has an interest in water reform from multiple perspectives: 

o as lenders, banks have an interest in anything that impacts on their customers’ ability to 
operate 

o banks have an interest in the robustness of title to assets that they hold as security (e.g. 
increasingly, water entitlements). 

• Banks are part of Basin communities: they are major employers and have significant branch and 
other infrastructure invested in regional Australia. They have a strong interest in a continuing 
prosperous and sustainable regional Australia. 

• The ABA supports the development of a balanced plan for the Basin. However, it considered that 
the scale of the reductions proposed in the Guide to the Proposed Basin Plan would have serious 
economic and social consequences for irrigators, businesses and Basin communities. 

• The ABA was particularly concerned about the potential uncertainty generated by the release of 
the Guide, and its effect on investment in the Basin. While banks can manage for risk, they have 
difficulty with uncertainty. They consider that the long lead time between announcing sustainable 
diversion limits and their implementation adds significantly to that uncertainty, as does lack of 
clarity around transitional support for both farmers and businesses that support and/or rely on 
irrigated agriculture. 

• The submission proposed that investment in environmental water infrastructure, and investigation 
of operational considerations to manage both productive and environmental water more 
efficiently, should be priorities. 

• The submission proposed that strategies for acquiring water from markets should be adopted, 
that minimise the amount of water that needs to be permanently acquired. 

• The submission emphasises that while banks have a legal entitlement to call in loans when they 
regard that it is prudent to do so, the ABA did not expect that the release of the Basin Plan would 
change the way they manage customers that are in financial difficulty. All such cases would be 
managed on a case-by-case basis. 
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Australian Conservation Foundation (2010)  

Report title 

Australian Conservation Foundation, 2010. Response to the Guide to the Basin Plan, December 
2010. 

Key points 

• This submission was made in response to the release of the Guide to the Proposed Basin Plan in 
October 2010. 

• The submission sets out a number of key recommendations including 

o better making the case for change 

o more fully understanding the costs and benefits of change 

o articulating the value of ecosystem services to the economy 

o addressing climate change impacts 

o aligning current water recovery programs with the recommendations in the Guide, 

o providing fuller information on the environmental watering needs of the Basin and how 
they are to be met 

o supporting investment that complements water recovery and delivers sustainable 
communities. 

• The Australian Conservation Foundation stresses that the MDBA should lead Basin and non-
Basin communities towards a shared vision for a healthy Basin, and a clear understanding of the 
realities of water over-extraction, environmental damage and the future impacts of climate change 
upon the ability of the Basin to continue to support viable ecosystems, industries and 
communities. 
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Behrendt and Thompson (2004) 

Report title 

Behrendt, J. and P. Thompson, 2004. The recognition and protection of Aboriginal interests in New 
South Wales rivers. Journal of Indigenous Policy 3: 37-140. 

Key points 

• Aboriginal interests in river systems manifest themselves in a variety of ways that reflect 
traditional and contemporary relationships to country. Despite the importance of river systems to 
them, Aboriginal people have historically been marginalised from decision making about rivers. 

• In dealing with Aboriginal interests in land and waters, the legal system in NSW does not start 
from the premise that landscapes are imbued with Aboriginal cultures. Instead, it characterises 
rights and interests on its own terms and in a manner that is consistent with western legal 
traditions.  

• Aboriginal relationships to country are necessarily fragmented as a result. This is as true for the 
common law recognition of Aboriginal rights as it is for attempts to recognise and protect those 
interests in legislation. 

• The need to recognise and protect Aboriginal interests in river systems arises as a matter of 
necessity under Australia’s international human rights obligations. Those rights include the right to 
self-determination, freedom from discrimination and rights to enjoy cultural heritage. It is also a 
social justice issue. 

• The lack of protection of Aboriginal interests in river systems requires further action. 

• This paper makes a number of recommendations, aimed at addressing some of the inequities that 
have arisen from the failure of the non-Aboriginal society to adequately recognise and protect 
Aboriginal interests in NSW river systems. 
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Bennett (2010) 

Report title 

Bennett, J., 2010. Making decisions about environmental water: an economics approach. (in) J. 
Bennett, R. Kingsford, R. Norris and M. Young, Eds., Making decisions about environmental water 
allocations: research report. Australian Farm Institute: 37-50. 

Key points 

• This paper is one of four of papers written as part of a project initiated by the Australian Farm 
Institute that aimed to stimulate discussion on preferred options for the future management of 
environmental water in Australia. 

• The paper considers issues through an economic framework. Environmental protection under this 
framework is considered in terms of its contribution to the well-being of people. 

• The paper considers the issue of water scarcity and outlines the decisions the Australian 
Government has to make with regard to how much it should be paying for environmental water 
and at what point it should stop buying that water. 

• It concludes that three elements are core to environmental decision making: 

o biophysical knowledge of the outcomes of alternative water management strategies 

o information on the value derived by society from those environmental outcomes 

o an understanding of the institutional structures that could coordinate environment water 
management. 

• The paper states that all three are lacking in Australian governments’ current policies with respect 
to environmental flows. 

Objectives 

The paper aims to explore the process used to determine how much water in Australian 
rivers should be allocated to the provision of environmental goods and services, through two 
questions: 

• How should we decide on how much water to allocate to environmental flows? 

• How should those flows be delivered? 

Concepts, sources and methods 

The paper considers the issues through an economic framework. In making judgements 
regarding the relative merits of allocating water to extractive use or environmental use, the 
framework does not allow for any ‘intrinsic rights’ of nature. Environmental protection is 
considered in terms of its contribution to the well-being of people. The paper therefore 
assesses and judges each alternative using a ‘marginal net benefit’ test: if a change is made 
away from the status quo, or ‘do nothing’ option, would improvements to the well-being of 
people outweigh any decline in well-being expressed by people? 
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The paper then considers the issue of water scarcity in these terms, and outlines the 
decisions the Australian Government has to make with regard to how much it should be 
paying for environmental water and at what point it should stop buying that water.  

Findings 

The paper outlines some of the history of decision-making on this issue, highlighting the role 
of markets and the ‘market failures’ to date in Australian water policy. It also highlights the 
risks and pitfalls around government taking on a decision-making role, both in the past and 
in the future. 

The paper makes useful observations about the difficulties in determining the marginal net 
benefits of allocating water to environmental uses, where market information is not available. 
Non-market valuation techniques are problematic especially when the water resource and 
the water ‘user’ do not have direct contact. Further issues arise because of the 
heterogeneous nature of rivers and the geographical characteristics of the resource. 
Environmental and extractive value varies along a river’s length. 

Nevertheless, the paper advocates using choice modelling and benefit transfer to value the 
environmental benefits of changing the allocation of water between extractive and 
environmental use, and cites several examples of studies that have used these approaches. 

The paper concludes that there are three core elements to environmental decision making: 

• Biophysical knowledge of the outcomes of alternative water management strategies 

• Information on the value derived by society from those environmental outcomes 

• An understanding of the institutional structures that could coordinate environment water 
management 

The paper states that all three are lacking in Australian governments’ current policies with 
respect to environmental flows. It states that given the importance of the decisions that are 
being made around environmental watering, investment in addressing these fundamental 
knowledge gaps is crucial. 
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Burnside (2007) 

Report title 

Burnside, D., 2007. The relationship between community vitality, viability and health, and natural 
resources and their management—a brief review of the literature. National Land and Water 
Resources Audit, Canberra. 

Key points 

• This report reviews literature relevant to the concept of community vitality, viability and health 
(VVH). It explores the relationships between VVH and natural resource management, and also 
considers how VVH can be measured. 

• Overall, the report finds that there is reasonable consistency within the literature about what 
makes communities vital, viable and healthy, and that governments are all involved in measuring 
most of these elements as part of a commitment to triple-bottom line progress. This provides a 
solid grounding to the consideration of community VVH in the use and management of natural 
resources.  

Objectives 

This report was undertaken for the National Land & Water Resources Audit (NLWRA). It 
aimed to explore the nature of people’s interactions with natural resources, viewed from 
individual and community perspectives, with special attention given to the concept of 
community vitality, viability and health (VVH).  

Concepts, sources and methods 

The report was undertaken as a literature review. The project’s Terms of Reference 
identified four key policy questions, to focus the review: 

• Is community VVH important to NRM?  

• How should VVH be used in NRM program design and delivery?  

• What are the most useful measures of VVH?  

• How should we measure, analyse and report on VVH now and in the future?  

Findings 

Section 1 of the report defined a conceptual framework for considering community vitality, 
viability and health (VVH) and explored how the concept had been considered in the 
literature to date. It proposed that VVH, while not explicitly used in the literature, could be 
defined in terms with respect to the ‘five capitals’, these being human capital, social capital, 
economic capital, built (or physical) capital, and natural capital. 

Section 2 of the report described the policy context for considering the relationships between 
VVH and NRM. It described how government investments in regional development and 
regional NRM are occurring in parallel, but with limited linkages between the two streams.  

Section 3 considered in detail the concept of community viability, vitality and health, and the 
characteristics of communities that make them viable, vital and healthy. It found that 
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communities can be defined in both spatial and relationship-oriented terms. Factors that 
increase VVH have been studied by many authors, and broadly comprise human, social and 
economic capital in a number of dimensions. There has been less research into the role of 
physical capital as a contributor to community well-being.  

Section 4 considered how community VVH could drive NRM. It found that human and social 
capital are important factors in determining how a community makes decisions, and how it 
manages natural resources.  

Section 5 considered how natural resources and their management contribute to community 
VVH. It found that trends in the use of natural resources for broad-acre, capital intensive 
agriculture and agro forestry are likely to have a depressing impact on VVH—in other words, 
trends required to improve the ability of agriculture to address declining terms of trade, and 
to generate sufficient resources for NRM, such as farm amalgamations, increased 
technology, and increased sourcing of specialist advice were also impacting on VVH. It 
found that other trends, such as the increase in use of alternative natural resources (e.g. 
mining, oil and gas extraction), and trends in migration to coastal and peri-urban areas, 
could be beneficial to VVH. However, overall the report found that the impact of natural 
resources on VVH is small relative to other factors such as declining terms of trade and 
changing land uses. 

Section 6 considered options for reporting on community well-being. It described examples 
from the United Kingdom and European Union, as well as Australia. It refers to work by 
ABARE, the ABS, the BRS, the Department of Environment and Heritage, the Productivity 
Commission and State and Territory governments.  
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Connor (2011) 

Report title 

Connor, J., Ed., 2011. A compilation of reports informing a socioeconomic assessment of the Guide to 
the proposed Basin Plan. Goyder Institute for Water Research Technical Report Series No. 11/4, 
Adelaide. 

Key points 

• This report is a compilation of three reports prepared to provide background information for a 
science review of the implications for South Australia of the Guide to the proposed Basin Plan.  

• The first report presents a literature review of studies that informed the Guide to the Proposed 
Basin Plan. 

• The second report reviewed how the Basin Plan approach relied on interpretation of the Water 
Act 2007 (Cth); reviewed and critiqued the approach to socio-economics in development of 
sustainable diversion limits; and reviewed advantages and disadvantages of a benefit-cost 
analysis (BCA) approach. 

• The third report reviewed in more detail the core studies underpinning the Guide to the Proposed 
Basin Plan. 

• The reports consider that overall, a significant body of work on the potential socioeconomic 
impacts of sustainable diversion limits has been assembled, but that there is a good deal of 
opportunity to refine this analysis further. In particular, it recommends a deeper treatment of the 
benefits of sustainable diversion limits and their quantification and inclusion in a benefit-cost 
framework. 

Objectives 

This report is a compilation of reports prepared to provide background information for a 
science review of the implications for South Australia of the Guide to the Proposed Basin 
Plan. These three reports were: 

• Report 1 – Collation and commentary on socio-economic studies relevant to the SA 
River Murray 

• Report 2 – Review of the approach to socio-economic analysis in the Guide to the 
proposed Basin Plan 

• Report 3 – Review of the core socio-economic studies underpinning the Guide to the 
proposed Basin Plan 

Findings 

The first report (Report 1 – Collation and commentary on socio-economic studies relevant to 
the SA River Murray) presents a literature review of studies that informed the Guide to the 
Proposed Basin Plan. It discusses the following studies: 

• ABARE–BRS’s (2010) modelling to support the Guide to the Proposed Basin Plan 
(ABARE-BRS 2010b) 
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• a study by Morrison and Hatton MacDonald of environmental benefits and subsequent 
survey work (2010)  

• work by MJA, RMCG et al (2010) to develop economic and social profiles of Basin 
communities, and to assess the socio-economic impacts of changes in water availability 

• work to assess the impacts of sustainable diversion limits on Indigenous communities 
(Jackson, Moggridge et al. 2010).  

• synthesis reports by the BDA Group (2010); the Productivity Commission (2010) and 
Banerjee and O’Connor (2010)  

• a report by Frontier Economics on structural adjustment (Frontier Economics 2010) 

• commentary by the Wentworth Group of Concerned Scientists (Wentworth Group 2010) 
and Dairy Australia (2009) 

• economic modelling and analyses by Hone, Foster et al. (2010); Dixon, Rimmer et al. 
(2010; 2011); Stubbs and Associates (2010); and ABARE-BRS (2010a) 

• a companion report to MJA’s synthesis report (MJA, RMCG et al. 2010) that specifically 
profiles SA irrigation and irrigation dependent industries and communities below Lock 1. 

• a report by Rizza (2010) on the implications for the banking sector. 

The second report (Report 2 – Review of the approach to socio-economic analysis in the 
Guide to the Proposed Basin Plan) reviewed how the Basin Plan approach relied on 
interpretation of the Water Act 2007 (Cth); reviewed and critiqued the approach to socio-
economics in development of sustainable diversion limits; and reviewed advantages and 
disadvantages of a benefit-cost analysis (BCA) approach. 

The third report (Report 3 – Review of the core socio-economic studies underpinning the 
Guide to the Proposed Basin Plan) reviewed in more detail the core studies underpinning the 
Guide to the Proposed Basin Plan. These studies included those by ABARE-BRS (2010); 
Dixon, Rimmer et al. (2010; 2011); Morrison and Hatton MacDonald (2010);MJA, RMCG et 
al. (2010); Jackson, Moggridge et al. (2010); Mallawaarachchi, Adamson et al. (2010); 
Wittwer (2010); and Banerjee and O’Connor (2010). The report also considers the studies by 
Stubbs and Associates (2010) which, although not commissioned by the MDBA, are relevant 
to the development of the Basin Plan. The report presents these studies under four 
categories: irrigation sector-specific impacts; regional economy and structural adjustment; 
environmental valuation; and social survey-based vulnerability assessments.  

The reports consider that overall, a significant body of work on the potential socio-economic 
impacts of sustainable diversion limits has been assembled, but that there is a good deal of 
opportunity to refine this analysis further. In particular, it recommends a deeper treatment of 
the benefits of sustainable diversion limits and their quantification and inclusion in a benefit-
cost framework. 
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Connor, Banerjee et al. (2011)  

Report title 

Connor, J., O. Banerjee, J. Kandulu, R. Bark and D. King, 2011. Socio-economic implications of the 
Guide to the Proposed Basin Plan - methods and results overview. Goyder Institute for Water 
Research, Adelaide. 

Key points 

• This report considers impacts of the Guide to the Proposed Basin Plan (3,000, 3,500 and 4,000 
GL/y water recovery scenarios) on communities in South Australia. It uses an economic 
optimisation model following Connor et al (2009).  

• It estimates that GVIAP would be reduced by from 4.0, 5.3 and 6.4 per cent under the 3,000, 
3,500 and 4,000 GL scenarios. This is a lower prediction than ABARES (a 7 per cent reduction) 
and can be explained by the greater improvement in water use efficiency assumed in the model. 

• The impacts on GVIAP are predicted to vary across sub-regions. In absolute terms, the Riverland 
is expected to bear the greatest impact. In relative terms, the Lower Lakes region below 
Blanchetown is estimated to be most severely impacted.  

• The study estimates that the expected cost of meeting the shortfall in municipal and industrial 
water supply that would result if the reduction in allocation available for diversion in South 
Australia were shared between municipal industrial and irrigation diverters would be between 
$26.4 million and $58.3 million/year for the municipal and industrial sector. The actual value would 
depend on the mix of options used to address the supply gap. 

• The study estimates that the total damage, mitigation and adaptation costs of ecosystem services 
losses for the South Australian Murray System and Lower Lakes during the Millennium Drought 
(2000–2009) were $790 million (in 2010 dollars).  

• The impacts estimated by the report should be considered upper-bound estimates, as they do not 
take into account any mitigating actions to reduce irrigation sector economic impact (e.g. the 
buyback program or water efficiency investments), and assume that all allocation reductions are 
borne by irrigation. 

Objectives 

This report is one of several prepared as a part of the science review of the implications for 
South Australia of the Guide to the Proposed Basin Plan. It aims to: 

• gather and interpret socio-economic studies relevant to South Australia (SA) including 
recent analysis of the impacts of drought on River Murray and Lower Lakes communities 

• interpret the socio-economic modelling, analysis and regional reports undertaken by the 
Murray–Darling Basin Authority (MDBA) to support the development of the Guide to the 
Proposed Basin Plan  

• use the above information to interpret the socio-economic implications (impacts and 
benefits) of the new sustainable diversion limits for SA communities disaggregated to a 
sub-regional scale. 
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Concepts, sources and methods 

The objectives of the study were addressed through three main steps: (i) a review of the 
socio-economic impact assessment underpinning the Guide; (ii) a review of the most 
pertinent economic studies; and (iii) new economic assessment work to estimate potential 
costs and benefits of the Guide in comparison to current water allocation arrangements. 

Findings 

Section 2 of the report describes how the economic impact of the Guide depends on the 
baseline water available for diversions and how this water availability is affected under the 
Guide scenarios. It describes how the baseline water available is represented by the BigMod 
model, which draws from 114 years of historical flow and water allocations data. The model 
can be used to predict what water would be available to irrigators in South Australia under 
three ‘states of nature’ (the Millennium Drought years of 2000–09; the drought years of 
1910–1919; and the decade of 1970–79, which was considered to represent median flows 
and allocations), and under Basin Plan water recovery scenarios of 3,000, 3,500 and 4,000 
GL/y. 

Section 3 provides an overview of the irrigation sector model, its calibration to observed data 
and water allocation calculations. Irrigation sector impacts were estimated for three sub-
regions: the area above Blanchetown (also known as the Riverland); the area between 
Blanchetown and Wellington (also known as the Murray Gorge); and the area below 
Wellington (also referred to as the Lower Lakes), using an economic optimisation model 
following Connor et al (2009). The model is based on a two-stage programming framework, 
whereby the first stage models long-run capital investment decision making, and the second 
stage models year-to-year decisions regarding variable input levels. The second stage 
decisions depend upon stochastically determined water allocations, water prices and the 
levels of fixed capital investment chosen in the first stage. The model aims to maximise 
profits. Crop production functions and yields for the purposes of the model were estimated 
from observed data. Water prices were predicted using a regression analysis which 
estimated the relationship between water allocations and water prices. 

The model predicts that GVIAP would be reduced by from 4.0, 5.3 and 6.4 per cent under 
the 3,000, 3,500 and 4000 GL/y reduction scenarios. This is a lower prediction than 
ABARES (a 7 per cent reduction) and can be explained by the greater improvement in water 
use efficiency assumed in the model. 

These impacts are predicted to vary across sub-regions. In absolute terms, the Riverland is 
expected to bear the greatest impact; reflecting the fact the region produces the largest 
share of irrigated output in SA and the highest value crops per ML and hectare, with a 
predominance of horticultural and viticultural crops. In relative terms, the Lower Lakes region 
below Blanchetown is estimated to be most severely impacted in relative terms (i.e. as 
a per cent age of GVIAP). This reflects the predominance of irrigated pasture for grazing in 
the region.  

Section 4 describes an evaluation of the potential impacts to municipal and industrial water 
users. The potential costs associated with shortfalls under the 3,000 GL/y reduction scenario 
for Adelaide and country towns serviced by SA Water were estimated for three alternative 
strategies: (i) water restrictions and their implicit costs; (ii) buying water to meet demand; (iii) 
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the additional cost of operating the desalination plant above baseline scenario levels to meet 
demand.  

Overall, the study concludes that the expected cost of meeting the shortfall in municipal and 
industrial water supply that would result if the reduction in allocation available for diversion in 
South Australia were shared between municipal industrial and irrigation diverters would be 
between $26.4 million and $58.3 million/year for the municipal and industrial sector. The 
actual value would depend on the mix of options used to address the supply gap. 

Section 5 discusses the methods developed to quantify ecosystem service loss resulting 
from changes in flows. It estimates that the total damage, mitigation and adaptation costs of 
ecosystem services losses for the South Australian Murray System and Lower Lakes during 
the Millennium Drought (2000–2009) were $790 million (expressed in 2010 dollars)  

Section 6 presents a brief review of literature pertaining to regional economic impacts of 
sustainable diversion limits. It notes work by Dixon et al (2011) as well as work by Wittwer 
(2010) for the Murray–Darling Basin Authority. 

The report concludes with a discussion of structural adjustment implications. It notes that 
structural adjustment is an ongoing process, and that the Basin Plan through the setting of 
the sustainable diversion limits could further intensify and accelerate the structural 
adjustment pressures that currently exist as the result of natural drought, demographics, 
Australian and world agricultural commodity markets, and currency exchange rates. There 
are considerable uncertainties associated with these factors, which make it difficult to make 
meaningful quantitative estimation of the likely incremental structural adjustment pressures 
and impacts of the Basin Plan. 

Assumptions and limitations 

The estimated costs are based on the 3,000, 3,500, and 4,000 GL/y water recovery 
scenarios as proposed in the Guide to the Proposed Basin Plan. 

The estimated costs associated with the proposed sustainable diversion limits should be 
interpreted as an upper-bound estimate, as they do not take into account any mitigating 
actions to reduce irrigation sector economic impact (e.g. the buyback program or water 
efficiency investments), and assume that all allocation reductions are borne by irrigation. 
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Crase, O'Keefe et al. (2010) 

Report title 

Crase, L., S. O'Keefe, P. Horwitz, M. Carter, R. Duncan, D. Hatton MacDonald, F. Haslam Mckenzie 
and B. Gawne, 2010. Australian tourism in a water constrained economy: research agenda. Report 
for the Sustainable Tourism Cooperative Research Centre, Gold Coast. 

Key points 

The report identified two broad gaps that were cited in the literature and raised by industry 
stakeholders: 

• the lack of technical information that maps the relationship between the various dimensions of 
water and the components of tourist visitation 

• a paucity of institutional and policy knowledge that can be harnessed to make the most of the 
technical data (where it was available). 

The report also found that: 

• The hydrological resources of the Australian landscape vary markedly, such that it is not feasible 
to offer a single response to the water demands of the tourism sector at a national level. 

• The tourism industry is itself diverse and the sub-sectors do not automatically assume the same 
water demands. 

• The distinction between different forms of visitation, with regard to recreation and tourism, is not 
always conducive to achieving a policy change in favour of the tourism industry. Many of the 
water demands for recreation are synergistic with the demands of tourism, although this is not 
always the case. 

• There was a consensus that the views and concerns of the tourism/recreation sector have not 
been overtly considered in the formulation of water policy, particularly as the resource has 
become increasingly scarce. 

Objectives 

In January 2009 the Sustainable Tourism Cooperative Research Centre (STCRC) 
commissioned the development of a research agenda to deal with the needs of the tourism 
industry in the policy context of a water constrained setting. A literature review revealed a 
paucity of research in this field had made it difficult for the tourism industry to be fully 
engaged in the policy debate. It was resolved that a research agenda should be developed 
to address this issue. 

Concepts, sources and methods 

The project analysed four main themes: 

• access to inland water for tourism and recreation—where complementarities, conflicts 
and trade-offs exist for ecosystem health and human well-being 

• the ‘value’ of tourism and recreation—challenges in articulating a cohesive message 

• political and institutional dimensions to tourism water research 
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• human behaviour, water and tourism. 

An industry reference group was convened to provide input at critical points during the 
project’s development and progress. The process involved research on the academic front 
and subsequent testing of ideas and themes with industry practitioners. 
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Dixon, Rimmer et al. (2010) 

Report title 

Dixon, P. B., M. T. Rimmer and G. Wittwer, 2009. Modelling the Australian Government's buyback 
scheme with a dynamic multi-regional CGE model. Centre of Policy Studies, Monash University, 
Melbourne. 

Key points 

• This study uses a dynamic multi-regional computable general equilibrium (CGE) model that 
includes water accounts to model the Commonwealth’s buyback scheme. 

• The paper outlines theoretical modifications to the TERM–H2O CGE model in order to represent 
irrigation sectors in a multi-regional CGE framework and reports results of model runs. 

• The report finds that:  

o Across the sMDB water usage drops by 25.8 per cent yet irrigation output drops by only 
11.8 per cent. This occurs because the farm factors move to different outputs as water 
availabilty changes and these resource movements diminish the negative impact of 
removing water from production. 

o Real GDP change for the sMDB is -0.33 per cent relative to forecast. 

o Employment effects are also small. Even in the worst affected region (Central Murray), in 
the long run the spending effect of buyback revenues leads to an increase in the region’s 
service sector (relative to forecast) and employment recovers. 

o The buyback program may provide provide windfall gains to holders of water rights by 
raising the scarcity of water available for irrigation. 

o Moderate droughts and cuts in water allocations arising from drought have much greater 
impacts on regional economies in the sMDB than a buyback scheme conducted over a 
number of years. 

o The vitality of regional economies in the future will depend much less on preserving 
existing water volume assigned to irrigation and more on regional provision of services, 
particularly in education, health and aged care, which already account for substantial 
shares of economic activity at a regional level. 

Objective 

This study uses a dynamic multi-regional computable general equilibrium (CGE) model that 
includes water accounts to model the Commonwealth’s buyback scheme. The model 
includes 35 industries, including 17 farm and 10 irrigation sectors, producing 28 commodities 
in 22 regions in a bottom-up framework. 

Concepts, sources and methods  

The study was not an assessment of the potential economic effects of the Basin Plan but 
rather an investigation into the effects if the Commonwealth Government’s scheme to buy 
back water entitlements as it was before any modifications to the policy (e.g. the undertaking 
to ‘bridge the gap’ between current levels of diversion and sustainable diversion limits. The 
study was undertaken before the release of the Guide to the Proposed Basin Plan. 
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Assumptions include: 

• focus only on southern Murray–Darling Basin (sMDB) 

• single product farm industries 

• movement away from water intensive crops as water scarcity worsens 

• complementarity conditions that impose constraints on the volume of irrigation water 
traded between regions 

• factors of production are mobile between sectors in farm industries 

• buyback payments are annualised (therefore, if water is scarce in the year of purchase, 
the price for permanent water rises) 

• all buyback money is spent by entitlement holders 

• buyback revenues stay in the region of origin 

• includes drought in first 2 years of simulation, with full restoration of allocations in 2012 

• the baseline takes into account technological change and underlying macroeconomic 
forecast; it assumes real GDP growth of 4.3 per cent and real consumption growth of 3.6 
 per cent annually between 2009 and 2018. 
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Forward NRM and Arrilla – Aboriginal Training & Development (2003) 

Report title 

Forward NRM and Arrilla – Aboriginal Training & Development, 2003. Scoping study on Indigenous 
involvement in natural resource management decision making and the integration of Indigenous 
cultural heritage considerations into relevant Murray–Darling Basin Commission programs. Report to 
the Murray–Darling Basin Commission, Canberra 

Key points 

• The report is a response to a Ministerial Council agreement in 1999 to evaluate the issues and 
practices of Aboriginal input into natural resource management and cultural heritage decision 
making. 

• A series of workshops were held with Indigenous community members across the Murray–Darling 
Basin. Interviews were also held with government agencies to gauge attitudes and current 
programs 

• Indigenous people believe their relationship to their Country qualifies and entitles them to take an 
important role in natural resource management decision making 

• There was a lack of knowledge amongst government agencies around government obligations 
and responsibilities to include Indigenous people in decision making 

• A major difference in perspectives on Aboriginal involvement in NRM decision making was 
revealed  in that most government agencies are focussed on increased ‘consultation’ while 
Indigenous people are focused on ‘control’ 

• Nevertheless goodwill exists towards overcoming the barriers to better Aboriginal input into 
natural resource management decision making. 

Objectives 

This report was commissioned by the Murray–Darling Basin Commission. It aimed to 
identify: 

• key natural resource management issues and concerns of Indigenous people 

• existing barriers inhibiting or preventing Indigenous peoples’ involvement in natural 
resource management decision making 

• options to help overcome those barriers, which reflect and address Indigenous needs  

• appropriate processes and mechanisms to facilitate and/or improve meaningful 
Indigenous involvement. 

The report arose out of a Ministerial Council meeting in 1999, which agreed that Aboriginal 
participation in natural resource management and cultural heritage issues was a high priority 
strategic issue for the Murray–Darling Basin Initiative.  
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Concepts, sources and methods 

Workshops were convened with Indigenous community members in eight locations 
throughout the Murray–Darling Basin. Over 120 Indigenous people participated in these 
workshops, and responded to a list of topics and questions designed to draw out their views 
on natural resource management decision making. Senior managers representing 14 
government agencies involved in natural resource management in the Murray–Darling Basin 
were also interviewed, to provide insights into agency attitudes and activities with respect to 
Indigenous involvement. Members of the Murray–Darling Basin Ministerial Council’s 
Community Advisory Committee’s sub-committee on Indigenous involvement were also 
consulted. 

Findings 

Indigenous people expressed concern about the direction of natural resource management. 
They believe their relationship to their Country qualifies and entitles them to take an 
important role in decision making. 

A distinction between traditional owners and local Indigenous communities was made. A key 
message was that the understanding of this is critical to a government agency’s 
understanding of whom to involve in natural resource management. 

The report finds that agency representatives lacked knowledge of the international and 
national context regarding government obligations and responsibilities to include Indigenous 
people in decision making. A major theme that arose from all of the consultations was that 
the issues of Indigenous involvement in natural resource management cannot be separated 
from the broader social and economic circumstances of Indigenous communities.  

The report exposes a wide gulf which exists between Indigenous and government 
perspectives on the effectiveness of the current efforts to involve Indigenous people. For 
example, most government agencies are focussed on increased ‘consultation’ while 
Indigenous people are focused on ‘control’. In spite of the efforts to promote Indigenous 
involvement by some government sectors, the impression gained from the Indigenous 
workshops is that little or nothing is happening. The issues, concerns and aspirations put 
forward by Indigenous people make it clear that they want better outcomes for the protection 
and preservation of their Country.  

The report describes the barriers to effective involvement of Indigenous people in natural 
resource management. While there was general agreement that numerous barriers exist, 
there was much goodwill that could be directed towards overcoming these obstacles. The 
most significant barriers to effective involvement centred on the lack of respect and 
understanding of Indigenous culture and its relevance to natural resource management. 
Non-Indigenous people often raised concerns about the Indigenous community’s capacity 
with respect to participating in decision making.  

The report outlines a number of changes that participants felt would improve Indigenous 
involvement. These include culturally appropriate communication methods, representation 
by traditional owners and issues of accountability, the need for change in government and 
organisational culture, adequacy of resources to effectively participate, and the need to build 
capacity within Indigenous communities. The effectiveness of two community engagement 
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models, the Memorandum of Understanding between government and the Murray Lower 
Darling Rivers Indigenous Nations, and Queensland’s ‘On Ground On Country’, are 
assessed. 

Finally the report recommends a set of principles and specific actions that if adopted, will 
enhance the tangible and meaningful involvement of Indigenous people in natural resource 
management decision making.  

 



158 

Grafton (2010a) 

Report title 

Grafton, R. Q., 2010. Economic costs and benefits of the proposed Basin Plan. Centre for Water 
Economics, Environment and Policy. Australian National University, Canberra. 

Key points 

• This paper examines the cost and benefits of increasing environmental flows in the Murray–
Darling Basin relative to the recent past, and the costs of ‘business as usual’ or not increasing 
flows. 

• The starting point for the analysis is the proposals in the Guide to the Proposed Basin Plan. The 
costs and benefits of the proposals in the Guide are evaluated based on the information provided 
in the Guide, and in terms of the marginal benefit and the marginal cost of increased volumes of 
water for the environment and the costs of ‘business as usual’. ‘Business as usual’ is assumed to 
mean a continuation of decline in ecological health of the Basin’s rivers, as a result of overuse 
and over allocation of the Basin’s water resources. 

• It notes that river health has been declining, as outlined by the Sustainable Rivers Audit. 

• Assessments by ABARES and Monash University indicate that the marginal costs of water reform 
will be moderate. These results are supported by analyses by the University of Queensland and 
the Wentworth Group. 

• The results are also supported by what actually happened in the recent drought. A large decrease 
in water diversions led to only a 1 per cent decrease in GVIAP. This is because irrigators were 
able to substitute to other inputs (such as purchased fodder) and because water trading 
reallocated water from lower to higher value irrigation uses. 

• The small impacts Basin wide, however, mask larger impacts in regions more dependent on 
irrigated broad-acre agriculture. 

• Non-market benefits assessed in the Guide are estimated to exceed $4 billion. 

• Regular flooding of the Basin landscape associated with increased environmental flows provides 
market benefits, such as those to floodplain graziers. 

• A review of the results of socio-economic models of the Basin, and empirical evidence over the 
past decade-long drought, provide no support for the recommendation by the Murray–Darling 
Basin Authority that increases in environmental flows should be limited to 4,000 GL/year due to 
the high socio-economic impacts of reduced water diversions. 
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Grafton (2010b) 

Report title 

Grafton, R. Q., 2010. Economics of water reform in the Murray–Darling Basin. Centre for Water 
Economics, Environment and Policy. Australian National University. 

Key points 

• The paper reviews current water reforms and initiatives in the Murray–Darling Basin from an 
economic perspective. It was published before the release of the release of the Guide to the 
Proposed Basin Plan and before the commitment of the Commonwealth government to ‘bridge 
the gap’ between current diversions and sustainable diversion limits. 

• It argues that while the principles (National Water Initiative) and rules (Water Act 2007) of water 
reform provide the framework to achieve the goals of reform, the financial incentives (i.e. the 2008 
Water for the Future program) need to change. 

• In particular, the $3.1 billion allocated to buying water entitlements and the $5.8 billion targeted for 
water infrastructure subsidies under Water for the Future should be combined and spent on the 
basis of ‘value for money’. 

• The paper proposes that: 

o there is a high probability that key environmental assets in the Basin can be maintained 
using the calculated upper-bound increases in environmental flows equivalent to about a 
40 per cent reduction in water diversions for irrigated agriculture 

o the funds budgeted in the Water for the Future are sufficient to achieve environmental 
sustainability if there is a reallocation of funding from investment in infrastructure towards 
additional market-based water recovery 

o to allow environmental water to ‘piggy back’ on natural flood events and ensure required 
‘pulse’ events, allocations to environmental water entitlements need to be allowed to be 
fully carried over in water storages from one season to the next. 
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House of Representatives Standing Committee on Regional Australia (2011) 

Report title 

House of Representatives Standing Committee on Regional Australia, 2011. Of drought and flooding 
rains. Inquiry into the impact of the Guide to the Murray–Darling Basin Plan. Parliament of the 
Commonwealth of Australia, Canberra. 

Key points 

• In October 2010 the House of Representatives Standing Committee on Regional Australia was 
asked to inquire into the direct and indirect impact of the Guide to the Proposed Basin Plan on 
regional communities; options for water-saving measures or water return on a region-by-region 
basis; and the role of governments, the agricultural industry and the research sector in developing 
and delivering infrastructure and technologies aimed at supporting water efficiency within the 
Murray–Darling Basin.  

• In examining each of these issues, the Committee considered community views on measures to 
increase water efficiency and reduce consumption and their relative cost-effectiveness; 
opportunities for economic growth and diversification within regional communities; and previous 
relevant reform and structural adjustment programs and their impact on communities and regions. 

• The inquiry made 21 recommendations with respect to the process of developing and 
implementing the Basin Plan. 

• The inquiry found that the community accepts that without a long-term healthy Basin river system, 
we cannot have long-term and healthy Basin communities and this will require extra 
environmental flows in some places. However, the Committee questioned the assumptions that 
were expressed within the Guide, especially the reliance on an ‘end of system flow’ measure to 
determine the environmentally sustainable level of take. 

• The Committee questioned the MDBA’s interpretation of the Water Act 2007 (Cth), and argued 
that the diversity and variability of the Basin renders a Basin-wide sustainable diversion limit 
meaningless. 

• The report identifies various environmental works and measures and on-farm efficiency works, 
and recommends that they be fully explored prior to considering any reduction in productive water 
allocation. 

• In a similar vein, the report advises that greater investment needs to be made in research and 
development, and irrigation efficiency, that could help boost productivity, and profitability, of the 
region. 

• The report recommends that all non-strategic water buyback cease immediately. While 
acknowledging that the Australian Government’s water purchase program can and does play an 
important role, it argues that the program is being implemented in such a way that causes 
significant harm to community viability, strands assets and results in less efficient and more 
expensive irrigation systems. 

• The report finds that in conjunction with a Basin Plan, there is a need for community plans to 
ensure that communities remain resilient and vibrant places to live addressing issues such as 
transport, infrastructure, and workforce development and training needs. 

• The report expresses concern about the perception that the bureaucracy is not transparent and is 
unresponsive to innovation. It recommends the creation of two new bodies—a new government-
owned corporation to source water for the environment and a standalone Commonwealth 
Environmental Water Holder. 
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Objectives 

The inquiry (the ‘Windsor Inquiry’) was initiated following the Murray–Darling Basin 
Authority’s release of the Guide to the Proposed Basin Plan. The committee aimed to inquire 
into and report on the socio-economic impact of the Guide on regional communities, with 
particular reference to: 

• the direct and indirect impact of the Basin Plan on regional communities 

• options for water-saving measures or water return on a region-by-region basis 

• the role of governments, the agricultural industry and the research sector in developing 
and delivering infrastructure and technologies aimed at supporting water efficiency within 
the Murray–Darling Basin.  

The Committee was chaired by the Tony Windsor MP. The other Committee members were 
the Sid Sidebottom MP, Kirsten Livermore MP, Michael McCormack MP, Rob Mitchell MP, 
Sharman Stone MP, Dan Tehan MP, and Craig Thompson MP. Supplementary members 
were Steve Gibbons MP, Sussan Ley MP, Patrick Secker MP, and Tony Zappia MP.  

Concepts, sources and methods 

The Committee met with people across the Basin, and received submissions from councils, 
employers, business organisations, industry groups, academics, individuals and unions.  

The Committee received 645 submissions and 85 supplementary submissions, as well as 
142 exhibits provided during public hearings and inspections.  

The Committee held twenty public hearings across the four Basin states and in the 
Australian Capital Territory. The Committee heard from 274 witnesses at these public 
hearings, and provided an opportunity at all its hearings outside Canberra for individuals to 
make short statements. A total of 87 people provided statements to the Committee at these 
sessions. 

In assessing the impacts of the Proposed Basin Plan on regional communities, the Inquiry 
did not undertake any social or economic research or analysis. Rather, it took submissions 
from the community and stakeholders and made recommendations with respect to the 
process of developing and implementing the Basin Plan.  
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Hyder Consulting (2011) 

Report title 

Hyder Consulting, 2011. RAMROC Central Murray Cluster Group 2: strengthening Basin 
communities. Stage 2 milestone report,31March 2011. 

Key points 

• The report presents results of Stage 2 of a Strengthening Basin Communities project for the 
Central Murray region. 

• Stage 2 involved the development of a water and land use model and a CGE model of the region.  

• It also examined adaptation scenarios and examined the financial viability of the Central Murray 
councils. 

• It projects that, with a flexible labour market, a buyback of 3,000 GL/y, and best estimate climate 
change, lost agricultural production would amount to $70 million by 2030, and GRP would decline 
by $111.5 million. Rice would suffer the largest decline in production (of 55 per cent), vegetable 
production would decline by 22 per cent, and grapes and livestock and dairy production would fall 
by 16 per cent. 

Objectives 

This analysis presents scenarios for future water availability in the Central Murray region, 
and assesses impacts on agricultural production and the regional economy. 

The analysis constitutes part of a broader study. A further aim of the overall study is to 
examine the potential for adaptation and mitigation strategies and to look at the current 
financial position of the council. These objectives are to be completed in Stage 3. 

Concepts, sources and methods 

The Stage 2 report has five elements: 

• development of water availability scenarios 

• modelling the impact of these scenarios 

• designing a water and land use model 

• constructing a computable general equilibrium (CGE) model 

• assessing the financial viability of the six Central Murray councils. 

Water availability scenarios 

A range of scenarios are considered, including: continuation of the recent drought; a 
buyback of 3,000 GL/y; a 4,000 GL/y buyback; and scenarios of best estimate climate 
change impacts. 
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The climate impacts are assessed using historical rainfall data for the region as well as more 
limited Bureau of Meteorology data for temperature and evaporation. The impacts are 
measured against a baseline of 1858–2010. 

The land use model projects land use and the output of the region in response to water 
availability scenarios. These outputs are then used as inputs into the CGE model. 

Findings 

The report presents preliminary results of the impact of each scenario on a range of 
economic variables including production, employment, wages, and exports and imports. 

Employment is estimated to decline in 2020 by between 40 and 140 persons (for 
continuation of the drought).  

An alternative assumption of fixed wage rates was also modelled. This leads to much higher 
falls in employment and Gross Regional Product of 4 per cent and 6 per cent respectively. 
The report notes that this demonstrates that regional impacts are highly sensitive to what 
people do when economic conditions deteriorate. It suggests that ‘...if they are able, and 
willing, to accept lower wages and remain in the region, the aggregate impacts are less than 
if people move, or leave the labour force...’ (at page 21). 

With a flexible labour market, a buyback of 3,000GL/y and best estimate climate change, 
results for 2020 include: 

• a decline in rainfall of 3.4 per cent 

• reduction in irrigated water use of 33.8 per cent 

• employment down by 54.4 FTE 

• value of agricultural production down by 7.1 per cent 

• real wages down by 0.95 per cent  

• terms of trade up by 0.5 per cent. 

Lost agricultural production amounts to $70 million by 2030 and GRP declines by $111.5 
million. Rice suffers the largest decline in production of 55 per cent, while production of 
vegetables falls by 22 per cent and production of grapes and livestock and dairy by 
16 per cent. 

Adaptation scenarios 

The report presents the results of modelling a range of adaptation or mitigation strategies. 
These cover issues including: 

• agricultural productivity 

• food processing 

• water use efficiency 
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• land use change 

• income from water buyback invested back into the region 

• population 

• retirement destinations 

• improved transport 

• improved labour productivity 

• increased tourism. 

These are to be investigated in greater detail in Stage 3 of the study. At this stage the 
scenarios are presented but the impacts not yet modelled. 

Council financial viability 

The current long-term financial models (if available) of each council were reviewed and the 
financial performance assessed against a relevant peer group. This included a review of 
their revenue rating (taking into account population growth or decline), contingent liabilities, 
and the current infrastructure gap (including whether capital expenditure exceeds annual 
depreciation). 

Preliminary results suggest that all councils are below benchmark on at least one criterion, 
particularly revenue rating, debt servicing ratios and infrastructure renewal. 

Assumptions and limitations 

The CGE modelling appears to use a standard CGE model although not much detail is 
provided of the model used and its adaptation to the Central Murray region. 

The land use model is driven by two broad parameters: the yield per hectare for a range of 
crops and other land uses, and the area under production for each land use type. Modelled 
decisions on how to use the land are based largely on profitability. Switching can be short 
term (one year only) or long term. A constraint is imposed on the total degree of switching, 
based on past land use patterns in the region. This constraint aims to reflect different soil 
characteristics and the fact that, in reality, profitability is not the only driver of switching. 
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Judith Stubbs and Associates (2010a; b; c; d) 

Report titles 

Judith Stubbs and Associates (2010b). Report 1: Exploring the relationship between community 
resilience and irrigated agriculture in the Murray–Darling Basin: Scoping paper, July 2010. Cotton 
Catchment Communities Cooperative Research Centre, Narrabri. 

Judith Stubbs and Associates (2010c). Report 2: Exploring the relationship between community 
resilience & irrigated agriculture in the Murray–Darling Basin:  Understanding agricultural 
employment, July 2010. Cotton Catchment Communities Cooperative Research Centre, Narrabri. 

Judith Stubbs and Associates (2010d). Report 3: Exploring the relationship between community 
resilience & irrigated agriculture in the Murray–Darling Basin - Irrigated agriculture and socio-
economic indicators, July 2010. Cotton Catchment Communities Cooperative Research Centre, 
Narrabri. 

Key points 

This summary focuses on the first three reports from the project. A separate summary describes the 
fourth report in the series, Social and Economic Impacts of Reduced Irrigation Water. 

• Report 1 is a scoping paper that sets out the rationale, social, economic, environmental and policy 
context and conceptual framework for the study.  

• Report 2 in the series evaluates the impacts of cotton production on employment within the cotton 
growing areas of the Murray–Darling Basin in NSW and Queensland compared with the 
employment impacts of other agricultural uses of land.  

• It finds that if cotton production across existing cotton growing areas ceased due to a significant 
reduction in water available for irrigation, and was replaced with dryland cropping or dryland 
grazing jobs would be lost although these could be offset by jobs in other irrigated agricultural 
industries. 

• Report 3 in the series illustrates the impact of irrigated agriculture (including cotton production) on 
the key indicators of community wellbeing and resilience selected for the project.  

• It finds that increased employment in cotton is associated with slightly less favourable indicators 
of community wellbeing and somewhat more favourable indicators of community resilience by 
comparison with agricultural communities more generally, although it should be noted that the 
effects in both cases were very small. 

• A change in the mix of employment (i.e. if a shift was made from cotton to dryland cropping or 
grazing) per se is unlikely to have a major impact on selected indicators of wellbeing and 
resilience. 

• Wider drivers of likely changes in community wellbeing and resilience for communities in the 
Basin are ongoing rural restructuring in the face of technological change, commodity price 
fluctuation, short and long-term climatic variation, long-term population decline of many rural 
towns and remoteness from opportunities offered by major centres. 

Objectives 

This project sought to predict the social and economic impacts of changes in agricultural 
production, including cotton, on community wellbeing and resilience in the Murray–Darling 
Basin, in the context of changes to water availability arising from government policy and 
climate change. It also aimed to inform the development of appropriate responses at 
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different geographic scales, including through participation by affected communities in the 
identification of likely impacts and proposal of mitigation actions. 

Concepts, sources and methods 

This project built on a previous pilot study, Measuring Community Wellbeing in Cotton 
Communities, conducted for the Cotton Catchment Communities CRC during 2008–09. 

The research framework for the project was built around the concepts of ‘community 
wellbeing’, ‘community resilience’ and ‘sustainability’.  

Community wellbeing was defined as: 

The ability of a community to be a place where members experience positive life 
satisfaction, an adequate standard of living for the relevant society, and opportunities 
to fully participate in the life of the community. This has both objective and more 
experiential aspects. 

Community resilience was defined as: 

The ability of a community to positively and flexibly adapt to short- and long-term 
stressors in the external and internal environmental within a reasonable time and with 
minimal disruption so as to maintain an adequate state of community wellbeing. 

A sustainable community was defined as: 

A community that adapts to change by optimising social, economic and 
environmental outcomes to maximise the wellbeing of all its members, now and in 
the future. It supports the engagement of members with diverse needs, values and 
aspirations in identifying and working toward increased wellbeing for all. 

Based on these definitions and key literature related to health, quality of life, social capital 
and social inclusion, a range of indicators were selected. 

Independent variables chosen were: 

• Cotton employment 

• Other agricultural employment 

• Employment in other sectors 

• Resident population 

• Indigenous population 

• Remoteness 

• Median age 

Dependant variables chosen were: 
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• Selected distributional and social equity measures (ABS socio-economic indexes for 
areas)  

• Selected health measures (premature death all causes, disability support pension, 
profound or severe disability, chronic ill health) 

• Selected crime measures (non-domestic assault, domestic assault, property crime) 

• Access to income and employment selected indicators (15+ labour force participation 
rate, median household income). 

Data on these indicators were then collected for all Statistical Local Areas (SLAs) within the 
Murray–Darling Basin. Linear regression analyses were undertaken for each indicator of 
wellbeing and resilience against the independent variables, to predict the differential social 
and economic impacts from changes in agricultural production arising from water policy and 
climate change at the local, regional, Basin and national ‘system boundaries’. Detailed local 
data on cotton production and employment were also analysed to make comparative small 
area predictions about such impacts using a social and economic impact methodology. 

Findings 

Report 1, Exploring the Relationship Between Community Wellbeing, Resilience & Cotton 
Production in the Murray–Darling Basin, is a scoping paper that sets out the rationale, social, 
economic, environmental and policy context and conceptual framework for the study.  

Report 2, Quantifying the impacts of cotton production on employment within cotton growing 
areas in the Murray–Darling Basin and in Southern Queensland, presents direct and indirect 
employment outcomes at the Statistical Local Area (SLA) and Basin level. The report found 
that: 

• Eight SLAs (Moree Plains, Narrabri, Waggamba, Balonne, Walgett, Wambo, Gunnedah 
and Emerald) accounted for around 74 per cent of agricultural land under cultivation for 
cotton. Of these, Moree Plains, Narrabri and Waggamba accounted for almost half of the 
agricultural land used for cotton. 

• Nine SLAs (Narrabri, Moree Plains, Balonne, Waggamba, Wambo, Millmerran, Bourke, 
Warren and Emerald) accounted for around 76 per cent of employment in cotton and 
cotton-related industries. Of these, Narrabri, Moree Plains, Balonne and Waggamba 
accounted for just over half the employment in cotton and cotton-related industries. 

• The cotton industry directly employed at least 2,063 people in the Basin. The report 
calculates (using multipliers from the ABS) an upper estimate of total employment 
resulting from the cotton industry in the Basin as 6,900 jobs. 

The report made a number of comparisons between employment in different agricultural 
industries and cotton. It found that: 

• In comparison with relevant dryland agricultural uses, cotton production employs 
between six and seven people per 1,000 ha. If the same area were devoted to dryland 
cropping, between 1.2 and 1.4 people would be employed for the same area. If used for 
dryland grazing, the rate of employment per 1,000 ha would be even lower at around 0.4 
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people. The report claims that by this measure, cotton production is a relatively efficient 
use of agricultural land. 

• As an irrigated crop, cotton employs around 1.2 people per gigalitre (GL) of irrigation 
water. By comparison rice employs around 1.3 people per GL, while other agricultural 
uses provide higher levels of employment per GL of irrigation water—for example, 
vegetables, fruit and grape production employs about 17 people per GL of irrigation 
water, and irrigated grazing around 4 people per GL. 

Murray–Darling Basin estimated employment by land and water usage, as found by 
Stubbs and Associates (2010) 

Landuse Employment per 
1,000 ha 

Estimated 
employment per 

1,000 ha from 
linear regression 

analysis 

Estimated 
employment per 

GL 

Estimated 
employment per 
GL from linear 

regression 
analysis 

Vegetables 109.3 65.4 20.8 15.2 

Fruit 72.7 74.2 13.2 15.5 

Grapes 98.9 97.3 20.1 16.8 

Grazing 0.86 (2) 0.4 0.2 (1) 3.8 

Cereals etc 1.43 1.2 0.4 (1) not reliable 

Rice 17.1 16.0 1.4 1.3 

Cotton 7 5.8 1.1 1.2 

Source:  Stubbs and Associates (2010), Report 2 - Quantifying the impacts of cotton production on employment 
within cotton growing areas in the Murray–Darling Basin and in Southern Queensland, page 185, using data from 
Australian Bureau of Statistics Catalogue Number 4618.0, Agricultural Commodities: Small Area Data, Australia, 
2005-06. 

Note:  (1) unreliable as the value for employment per 1,000 ha includes a significant component of dryland 
farming; (2) regression coefficients are additive for grazing. 

Using these numbers, the report calculated that if cotton production across existing cotton 
growing areas ceased due to a significant reduction in water available for irrigation, and was 
replaced with dryland cropping, between 2,000 and 5,900 jobs would be lost in the cotton-
growing areas. If cotton production were replaced with dryland grazing, between 2,400 and 
7,000 jobs would be lost within these areas. 

It also found that if increased water were made available for other agricultural uses 
elsewhere in the Basin (should the cotton industry become unviable), then job losses in 
cotton areas would be offset by increased employment in other areas. If the water were 
reallocated to irrigated grazing, an additional 5,800 to 17,200 jobs would be generated 
elsewhere in the Basin over and above the jobs lost in the cotton-growing areas. If the water 
were reallocated to vegetables, fruit and grapes, an additional 32,900 to 97,400 jobs would 
be generated elsewhere in the Basin. 
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Report 3, Quantifying the impacts of cotton production on community wellbeing and 
resilience across the Murray–Darling Basin, sought to address four key research questions: 

• Do increasing levels of employment in cotton lead to more positive indicators of 
community wellbeing and resilience? 

• If the availability of water and thus agricultural mix were to change in cotton communities 
within the Basin, would there be a change in indicators of community wellbeing and 
resilience within these communities? 

• If the availability or distribution of water were changed across the Basin, would there be 
a change in community wellbeing and resilience, particularly in areas with irrigated 
agriculture? 

• What are the wider drivers of likely changes in community wellbeing and resilience for 
communities in the Basin, and what is the relative importance of these within the limits of 
the study? 

In relation to question one, the report finds that increased employment in cotton is 
associated with slightly less favourable indicators of community wellbeing and somewhat 
more favourable indicators of community resilience, in comparison with agricultural 
communities more generally, although it should be noted that the effects in both cases were 
very small. 

For question two, the assumption is made that ‘next best agricultural uses’ of land in cotton 
growing areas if access to water for irrigation were reduced or removed are likely to be 
dryland cropping or grazing. If this is the case, then there will be a significant loss of total 
employment (based on figures calculated in the previous report). This is likely to have a 
marked social impact upon communities including, potentially, loss of population and a more 
marginalised population among those remaining (i.e. with older residents and workforce, and 
with higher concentrations of more disadvantaged Indigenous populations in more remote 
areas where such populations currently exist, as well as a decrease in key services and 
facilities as populations drop below a ‘critical mass’). However, these impacts (along with 
economic impacts) are not explicitly analysed. 

The study also examined the impacts of a change in mix of employment on community 
wellbeing and resilience if a shift was made from cotton to dryland cropping or grazing. It 
found that such a change in the mix of employment is unlikely to have a major impact on 
indicators of wellbeing and resilience. 

In answering question 3, the study finds that at the Basin level, the effects of reduced 
availability or distribution of water on employment could be neutral if offset by increased 
water being allocated to more efficient uses (e.g. grapes, fruit and vegetables and irrigated 
grazing) at the expense of less efficient uses (e.g. rice and cotton). However, at the local 
level, the study predicts potentially significant adverse social and economic impacts, from 
employment loss and related demographic and service changes.  

In regards to the impact of changes in agricultural employment mix (rather than quantum of 
employment) the study finds that most of the variation in selected wellbeing indicators is not 
explained by employment in different industry sectors. Most of the variation identified is 
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attributable to other independent variables, including, to varying degrees, remoteness, 
Indigenous population, age and total population. 

In regards to question 4 the study describes how a range of complex and inter-related 
factors have had an impact on the social and economic structure of communities, where 
agriculture makes up a significant component of the economic base. These can be 
summarised as ongoing rural restructuring in the face of technological change, commodity 
price fluctuation, short and long-term climatic variation, long-term population decline of many 
rural towns, and remoteness from opportunities offered by major centres. All these factors 
make it difficult to separate the impacts of cotton production from other factors which affect 
community wellbeing and resilience. 

Assumptions and limitations 

The three reports provide a clear conceptual framework and useful summaries on 
development of Australian water policy, the concepts of community wellbeing, resilience and 
sustainability, and the methodology of social impact assessments (see in particular report 1).  

While the project set out to assess the social and economic impacts of changes in water 
availability due to government policy changes and climate change, the latter is not 
addressed explicitly except for in a short section at the end of report 1. The focus is on 
reduced water availability due to government policy changes, to the extent that there is 
comprehensive overview of the policy environment as well as explicit discussion about the 
implications of the Basin Plan (see chapter 4 in report 1).  

While providing some valuable and useful information about Basin communities at the SLA 
level, the assumptions made with regard to the level of employment provided by the cotton 
industry (and subsequent impacts of unemployment as a result of reduced water availability) 
are problematic. This is an issue because the subsequent analysis of impacts on community 
wellbeing and resilience is based on the effects of changes in employment from reduced 
water availability. 

The issue is that a number of assumptions have been made in the calculations around 
employment. It appears that figures for cotton-related employment are arrived at through a 
series of extrapolations, and that there is potential for upward bias on these figures. For 
example, there is an adjustment upwards from the ABS data for not stated and omitted data, 
the calculation for which is not explained (report 2, page 5; report 3, pages 8–9). There is 
also a further adjustment upwards for an un-referenced assumption that one third of 
employment in cotton growing areas is in agriculture (although it is not specified whether this 
employment is confined to cotton or not) which brings the upper limit for total employment 
within cotton growing areas resulting from the Basin cotton industry to 6,900 jobs (up from 
the stated ABS figures of 2,063 jobs in the Basin directly related to cotton). 

Further, the reports estimate the impact of a reduction in water availability assuming that the 
labour to water ratio of the various industries (in the table above) remains unchanged. This 
assumption is unlikely to hold and biases the employment impacts upwards.  

It is also assumed that each agricultural job supports 0.9 jobs within the local community, on 
the basis of very limited research. The only multipliers cited from an academic source come 
from an ABS report from 1989–90 (ABS catalogue no. 5237.0) and these relate to how 
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employment changes as a result of final output changing, not how employment changes as a 
result of changes to the input mix. In any case, multipliers describe average effects, not 
marginal effects. 

Also problematic is the assumption about the ‘next best’ agricultural industry should cotton 
no longer be grown in the current cotton growing areas. The assumption is that the ‘next 
best’ industry would be dryland cropping or grazing (report 3, page 14). There is no 
discussion about why this might be the case, although there is some acknowledgement that 
more intensive irrigated agricultural (e.g. horticultural) uses might be possible. Nevertheless, 
the focus of analysis is on the comparison of total employment should industry switch from 
cotton to dryland grazing. This has the effect of magnifying the impacts on employment of a 
reduction in water availability (and by extension, reduction in cotton growing) because, as 
previously discussed, this provides more jobs (per hectare and per GL) than grazing or 
cropping.  
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Judith Stubbs and Associates (2010e) 

Report title 

Judith Stubbs and Associates, 2010. Report 4: Exploring the relationship between community 
resilience and irrigated agriculture in the Murray–Darling Basin: Social and Economic Impacts of 
Reduced Irrigation Water, July 2010. Cotton Catchment Communities Cooperative Research Centre, 
Narrabri. 

Key points 

• This is the fourth in a series of reports investigating the social and economic impacts of changes 
in agricultural production, on community wellbeing and resilience in the Murray–Darling Basin as 
a result of changes to water availability arising from government policy and climate change. 

• The report uses findings from the previous investigations to answer the question ‘will changing 
availability of water result in net social and economic benefits?’ It addresses this question at the 
enterprise, local, Basin and national levels. It considers eight case study areas, covering both the 
northern and southern Basin. 

• The report estimates that: 

o A 10 per cent reduction in water for consumptive use in the Basin would reduce total 
employment by 6,000 with an annual cost to economy-wide ‘productivity’ of $0.6 billion 

o A 25 per cent reduction in water in the Basin would reduce employment by 14,000 with an 
annual cost to ‘productivity’ of $1.4 billion 

o A 50 per cent  reduction in water in the Basin would reduce employment by 28,000 with 
an annual cost to ‘productivity’ of $2.76 billion. 

• At the local level, the report predicts a loss of employment and population for all case study areas.  

• This report makes a number of assumptions based on linear relationships (such as between 
water and agricultural output and between water, land use and labour). The report refers to these 
estimates as ‘modelling’. However, suggesting that these estimates represent economic 
modelling risks confusion between this type of analysis and the partial or general equilibrium 
analysis that has been undertaken on the impacts of the Basin Plan, as these exercises are 
fundamentally different.  

• Using assumptions based on linear relationships is a problem because in a complex system such 
as the Basin’s economic and social configuration, such relationships are unlikely to remain fixed. 
For example if water availability is reduced, it is likely that the least productive irrigators will leave 
the industry first and more efficient operators will survive. This means any reduction in economic 
activity is marginal, not proportional, to reducing water, as this report implies. 

Objectives 

The report uses findings from the previous investigations to answer the question ‘will 
changing availability of water result in net social and economic benefits?’ It addresses this 
question at the enterprise, local, Basin and national levels. The study undertakes: 

• ‘Modelling’ of impacts of permanent reductions in irrigation water on employment, 
population and socio-economic indicators of community resilience and wellbeing  

• Consultation and two field visits to eight case study areas 
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• A benefit-cost analysis to understand the likely magnitude of the major costs and 
benefits of increased environmental flows with a commensurate reduction in the use of 
water for irrigated agriculture. 

Concepts, sources and methods  

The report analyses the economic effects on irrigated agricultural production of reductions in 
water availability at the Basin level. It also outlines case studies of Bourke (NSW), Balonne 
(Queensland) and Moree Plains (NSW), and the aggregate SLA of Dalby-Wambo in the 
Northern Basin; and the LGAs of Murray Bridge (South Australia), Mildura (Victoria), Griffith 
(NSW) and Campaspe (Victoria) in the Southern Basin. 

To assess the economic effects on irrigated agricultural production of reductions in water 
availability the report makes an assessment of the loss of production measured as a loss of 
jobs. The relationships used to make this calculation were developed in the previous reports. 
The study does not use a model to estimate the economic effects of reductions in water 
availability, but instead extrapolates from assumptions around the number of people 
employed per GL of water used to derive results.  

In Report 2 of the project (see separate summary) Stubbs and Associates use ABS data to 
estimate the number of people employed per GL for a number of agricultural industries in the 
Basin. The vegetable and grape industries had the highest labour to water ratio, employing 
around 20 people per GL. By contrast, the rice and cotton industries employed around one 
person per GL on average. 

Estimates of annual net employment loss from changing water availability 

Irrigated 
agricultural 
use 

Employment 
for 1 GL of 
irrigation 

water  

Employment 
from change 
of land use to 

dryland 
cereal 

Net loss of 
jobs per 1 GL 

Employment 
from change 
of land use to 

dryland 
grazing 

Net loss of 
jobs per 1 GL 

Vegetables 20.0 0.3 19.7 0.1 19.9 
Fruit 16.0 0.3 15.7 0.1 15.9 
Grapes 20.0 0.3 19.7 0.1 19.9 
Grazing 
(includes 
dairy) 

4.2 Not known Not known Not known Not known 

Rice 1.5 0.1 1.4 0.0 1.5 
Cotton 1.3 0.1 1.0 0.1 1.2 
Source: Stubbs and Associates (2010), Report 4, page 4. Note that the estimates of employment for each GL of 
irrigation water include a factor of 1.11 to account for underreporting arising from ‘not stated’ and ‘inadequately 
described’ in ABS census figures. 

The report then goes on to quantify employment further in terms of dollars. It does so by first 
taking GDP for Agricultural, Forestry and Fishing for 2008–09 ($30,490 million) and dividing 
it by average employment in the sector for the same period (367,000), to give an average 
GDP per person employed of $83,000. By multiplying this figure by the amount of lost 
employment an estimate is then made of the lost production arising from changing 
allocations of water. Lost employment is calculated by first calculating the volume of water 
reduced (i.e. 10 per cent, 25 per cent and 50 per cent from water used in the 2005–06 
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season, with cuts equally distributed amongst water uses across the Basin) and then 
applying the per GL employment relationships as outlined in the table above. 

The report then calculates the cost of lost irrigated agricultural production to the wider 
economy. A multiplier of 0.9 for agriculture in the Murray–Darling Basin at the local level was 
determined in Reports 1–3 by Stubbs and Associates. This includes household and industry 
consumption. For 2008–09, GDP for Australia was reported as $1,194,695 million. For the 
same period, average employment was reported as 10,695,900, giving an average GDP per 
person employed of $112,000. Assuming consumption expenditure is across an average of 
industries, the additional loss in GDP arising from each lost agricultural job is $101,000, 
giving a total loss of output of $184,000.  

Findings 

The report finds that there will be a significant difference in social and economic impacts 
when considered at different geographic scales. The greatest impacts are likely to be 
experienced at the local or regional level, with some communities disproportionately 
affected.  

At the national level, the report estimates that: 

• A 10 per cent  reduction in water for consumptive use in the Murray–Darling Basin would 
reduce total employment by 6,000 with an annual cost to economy-wide ‘productivity’ of 
$0.6 billion 

• A 25 per cent  reduction in water for consumptive use in the Murray–Darling Basin would 
reduce employment by 14,000 with an annual cost to ‘productivity’ of $1.4 billion 

• A 50 per cent reduction in water for consumptive use in the Murray–Darling Basin would 
reduce employment by 28,000 with an annual cost to ‘productivity’ of $2.76 billion. 

At the local level, the report predicts a loss of employment and population for all case study 
areas. Averaged across the eight case study areas, a 50 per cent reduction in water 
availability results in predicted job losses of around 9.0 per cent; and a 10 per cent reduction 
in water availability results in predicted job losses of around 2.0 per cent. Impacts are quite 
variable, reflecting the degree to which a community is dependent on irrigated agriculture, 
with job losses as high as 18.9 per cent predicted in some areas from a 50 per cent 
reduction in water availability. 

Assumptions and limitations 

The report suggests its estimates are likely to be underestimations or represent the lower 
bounds of estimates. However, there are a number of assumptions made in this report that 
suggest the results for job losses and economic costs could be biased upwards.  

• There is an assumption of equiproportional cuts in water use across industries and 
regions in the Basin. However, other studies have found that different industries 
experience different reductions in water use and production when water availability 
changes. Generally, these studies show that as water availability decreases, use by 
broadacre crops (rice, cotton, and pasture) decreases greatly while water use for 
perennial and annual horticulture decreases to a lesser extent. Data on water use from 
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the ABS and the NWC also show that regional changes in water use due to trade and 
drought have differed greatly across the Basin. 

• There is an assumption that labour and water and land are used in fixed proportion. The 
report does not consider the possibility of substitution between inputs when the relative 
scarcity of inputs changes. In practice, the ratios assumed are unlikely to be fixed. As 
water use reduces the mix of inputs will change, including labour.  

• The study assumes that reductions in water availability will result in reduced production 
of products for domestic consumption, requiring consumers to purchase substitute 
products from overseas.  

• The study assumes costs from reduced water use can be measured as permanent job 
losses in irrigated agriculture and are taken to be permanent losses forever to the 
economy. However, in a full employment or near-full employment economy, job losses 
are unlikely to be permanent.  

• There is an assumption regarding movement of farm factors on the basis that there are 
stranded assets. However, farm labour, owner-operators, their machinery and land can 
move to dryland farming. To consider movement of factors to dryland, the more realistic 
assumption would be to offset a substantial fraction of the irrigation output losses as 
water availability is reduced. 

• The report assumes costs from reduced employment are equal to $83,000 per worker 
(see page 73 of the report). This calculation assumes that the entire production in the 
agricultural sector is attributable to the labour force, which is incorrect. The calculations 
should have considered the average wage in agriculture sector, which is much less, thus 
costs calculated are biased upwards. 

• The study fails to account for existing or potential compensation arrangements. For 
example, the Water for the Future program is compensating willing sellers for reduced 
holdings of water entitlements. This has a major offsetting impact on losses, and any 
subsequent investments from proceeds of these sales by farmers on farm and off-farm 
help create jobs. 

• The report assumes that water trading will offset only a small part of the adverse effects. 
This is inconsistent with the findings of other studies that show water trading does 
provide a substantial offset.4

• The study assumes that all changes occur at a single point in time—i.e. a single one-off 
reduction in water availability of 10 per cent, 25 per cent or 50 per cent. In reality, the 
Basin Plan will be implemented over an extended timeframe.  

 

• The study assumes that recent developments in efficiency gains in water use will limit 
the capacity for further water efficiencies to occur in the future.  

                                                
4 For example, refer to the National Water Commission (2010) report, The impacts of water trading in 
the southern Murray–Darling Basin (NWC 2010b).  
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• In analysing the costs and benefits, for the purposes of this study, there is an assumption 
that the benefit of increased environmental flows equals the costs of associated 
agricultural output. This is likely to be an underestimate of benefits.5

• The findings of the study are not consistent with the reality of what has actually 
happened in the Basin in recent dry times. The report claims a 25 per cent reduction in 
water use Basin-wide would reduce employment in Mildura by 7.3 per cent (see page 33 
of the report), yet actual data (page 42) shows that between 2001–06 (which coincides 
with a greater than 25 per cent reduction in water use Basin-wide) employment in 
Mildura rose 4 per cent and the Basin as a whole increased by 1.2 per cent. 
Furthermore, the impacts of reduced diversions have been concentrated in particular 
locations (such as Griffith) and forms of irrigated agriculture (such as rice), which 
suggest that the assumption in the report of equiproportional losses across the Basin is 
inappropriate. 

  

 

                                                
5 For example, Morrison and Hatton MacDonald (2010) found that the annual benefits from marginal 
improvements to the environment are likely to be very substantial. 
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Kiem, Askew et al. (2010) 

Report title 

Kiem, A. S., L. E. Askew, M. Sherval, D. C. Verdon-Kidd, C. Clifton, E. Austin, H. Berry and P. M. 
McGuirk, 2010. Drought and the future of small inland towns: drought impacts and adaptation in 
regional Victoria, Australia. A Report for the National Climate Change Adaptation Research Facility 
(NCCARF) Synthesis and Integrative Research Program: Historical Case Studies 

Key points 

• This study considers the impacts of drought and adaptation strategies in the small inland (rural) 
towns of Mildura and Donald. It draws on interviews and workshops with individuals from the case 
study communities.  

• The study found that attributing the social and economic problems of small inland rural 
communities solely to drought underestimates the extent of the problems they currently face, and 
will inhibit the ability to address them appropriately. It is not just drought confronting these 
regions. Exacerbating the issues of water security and supply is the complexity of the farming 
industry and rural demographic changes. 

• Economically, many farms are experiencing dwindling financial returns and reserves after many 
years of drought and low commodity prices. Farmers are confronting a declining asset base, 
whittled away by a changing farm sector, shifting land and water regulations, and increasing farm 
debt.  

• The regions are also facing extensive social issues as pressures of drought, markets and 
commodity prices continue to distress the community as a whole. Anecdotal and qualitative 
evidence suggests that farmers are increasingly suffering from depression and emotional 
exhaustion from the uncertainty and stress of farming. As a result, professional service providers 
have reported increased incidence of depression and anxiety, suicide, separation and relationship 
dissolution, grief and feelings of loss and shame, and withdrawal from the community and social 
activities. 

• As a result of these impacts, ideas of strength and resilience, central to the identities of these 
communities, are being tested to their limits. 

• Government support for farmers during drought is crucial, however the traditional Exceptional 
Circumstances and welfare programs need to be re-evaluated. Proactive, long-term and practice-
oriented support and funding schemes are the most effective in facilitating adaptation in farming 
communities. 
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McColl and Young (2005) 

Report title 

McColl, J. C. and M. Young, 2005. Managing change: Australian structural adjustment lessons for 
water. CSIRO Land and Water. 

Key points 

• This report reviews Australia’s experiences with structural adjustment programs, particularly in the 
agricultural sector, and discusses how structural adjustment is relevant to water reforms under the 
National Water Initiative. 

• The report describes how structural adjustment is a natural and ongoing process in the economy, 
with these changes occurring as a result of natural, social and economic forces. Structural 
adjustment has both positive and negative dimensions, but the term ‘adjustment’ has tended to be 
used to focus on the negative effects on declining sectors. Overall, however, the benefits of 
adjustment tend to outweigh the costs. 

• Government support has not always adequately addressed the social and environmental 
externalities arising from adjustment processes. In such situations, it is tempting either to blame 
adjustment and/or attempt to prevent adjustment rather than address the underlying failure. 

• Government support should be well-targeted, and directed towards removing impediments to 
adjustment, and facilitating and expediting rather than impeding adjustment. Rather than trying to 
prevent change, governments should manage the consequences, including any adverse effects 
on third parties and/or the environment, through separate initiatives.  

Objectives 

The report examines Australia’s extensive experience in running and reviewing structural 
adjustment programs, for insights of relevance to water reform. While recognising that 
adjustment has both positive and negative social and economic aspects, the approach taken 
focuses mainly on benefits and opportunities arising from facilitating and expediting change 
and adjustment. 

Concepts, sources and methods 

The report draws on structural adjustment theory and practical experience to review 
Australia’s previous drought and agricultural adjustment policies, and recommendations for 
government interventions and assistance related to the implementation of National Water 
Initiative.  

Findings  

Relatively rapid autonomous structural adjustment has been an important feature of the 
development of Australian agriculture and rural communities for many years. Experience 
suggests that farmers as a whole, and rural communities, have great skill and capacity to 
adjust to changing circumstances. Overall, exposure of the farming sector to market forces 
has helped retain a vibrant and internationally competitive Australian farm sector, which is 
dynamically engaged with the global economy. 
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Given the natural resilience of most rural communities, experience suggests that the effects 
of adjustment on communities are often less than may initially have been expected by those 
most likely to be affected. Opportunities often emerge to pro-actively replace income derived 
from providing services to agriculture, with income derived from providing services to others. 

Change and structural adjustment raise a number of important policy and process issues, 
relating not only to the justification for government intervention but also to the nature of, and 
the process adopted for the development and implementation of, any government 
intervention. 

As a general rule, the equity case for adjustment assistance is greatest when the 
government policy change is sudden and unexpected or where the change is policy-induced. 
The case perhaps is least compelling when intent to change is signalled for a reasonable 
period of time, so farmers have the time to develop alternative strategies and write off 
investments made in the previous policy environment. 

Government structural adjustment policies and programs will have better economic, equity 
and welfare outcomes if they concentrate on: 

• improving institutional arrangements, in particular, providing clear definition of interests, 
rights and obligations in resource access and use, and charging the full costs of resource 
use 

• facilitating structural adjustment by establishing and using efficient markets enabling 
dynamic response to changing social, economic, technical and biophysical conditions; 
assisting managers to adapt to change by improving understanding of both managers 
and regional communities of the issues involved in the adjustment process 

• providing increased access to relevant information and training; and investing in specific 
and targeted economic (industry or regional) development and adjustment packages and 
projects. 

Efforts made to mask long-term adjustment signals, or actions that distort these signals, will 
not be in the best interests of regions or the majority of people affected by them. The 
management of externalities should not be confused with the management of adjustment. 
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Murray–Darling Basin Commission (2004) 

Report title 

Murray–Darling Basin Commission, 2004. The Living Murray: scoping of economic issues in the 
Living Murray, with an emphasis on the irrigation sector, Canberra 

Key points 

• This report assesses the economic costs and benefits of The Living Murray—First Step proposal, 
under which 500 GL of water would be acquired for the environment over a five-year period.  

• The report focuses on costs to agricultural production, salinity benefits, hydroelectricity benefits, 
tourism and recreation benefits, and costs associated with changes in flows and water levels.  

• While the report discusses the valuation of environmental benefits, it does not include an 
economic analysis of the derived environmental benefits to significant ecological assets.  

• The analysis finds that there would be a modest net cost of $11 million annually, or a net present 
value (NPV) of around $180 million. The environmental benefits of the proposal would need to 
exceed these values for the First Step proposal to represent a net benefit to the Australian 
economy.  

• The net costs calculated by the report are likely to be towards the upper bound, as the analysis 
assumed that water for irrigation would be reduced without compensation. In reality, COAG has 
since provided $500 million to fund the implementation of voluntary water recovery approaches. 
Therefore, the economic analysis over-estimates the true cost of the impact on agriculture of the 
First Step decision.  

Objectives 

This report presents the findings of a scoping analysis of the economic costs and benefits of 
The Living Murray First Step proposal (‘TLM’).  

Under this proposal, up to approximately 500 GL a year of allocations (representing 
approximately 6 per cent of usage) would be acquired for the environment over a five-year 
period.  

Sources, concepts and methods 

The report uses a social benefit-cost analysis framework to assess the overall changes in 
wealth to Australia that may arise from TLM. It focuses on costs to agricultural production, 
salinity benefits, hydroelectricity benefits, tourism and recreation benefits, and costs 
associated with changes in flows and water levels.  

While the report discusses the valuation of environmental benefits, it does not include an 
economic analysis of the derived environmental benefits to significant ecological assets. 
Rather, it proposes that these environmental benefits would need to outweigh the estimated 
costs. 

The report does not consider tourism and recreation changes associated with resulting 
ecological responses to changes in water availability. It also does not consider impacts 
arising from changes to flooding, algal bloom reductions, or implications for irrigation 
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infrastructure maintenance, as they were assumed to be insignificant at a regional or 
national scale. 

Findings 

The report calculates that the environmental benefits of TLM would need to exceed net costs 
of around $11 million annually, or a net present value (NPV) of around $180 million, for TLM 
to represent a net benefit to the Australian economy.  

These net costs comprise an estimated approximately $18 million in annual opportunity 
costs to agricultural production, and estimated benefits of approximately $7 million per 
annum from reduced salinity. 

The report calculates that a fall in water use of around 6 per cent would result in a reduction 
in total gross margin of less than 1.2 per cent. This reflects the fact that the least profitable 
enterprises would reduce their water usage first. 

Assumptions and limitations  

The report considers changes in water availability relative to the flow rules set in the 1993–
94 Cap on Murray–Darling Basin diversions. It does not consider water already recovered 
relative to the Cap due to operational changes or environmental flow rules, nor increased 
flows arising from the Snowy/Murray agreement. 

The analysis assumes unrestricted water trading within regions, but no trading between 
regions.  

The report considers the costs and benefits of TLM at regional or State scales. It did not 
comprise a social impact analysis, and did not consider in detail the social impacts of TLM. 
Further analysis of the social impacts of TLM are covered in other reports by (EBC 2003) 
and (Hassall & Associates Pty Ltd, Ross et al. 2003).  

The modest net cost (about $11 million per annum or $180 million in net present value over 
50 years) calculated by the report is likely towards the upper bound. This is because the 
analysis assumed that irrigation deliveries would simply be reduced by the volume required 
for TLM, without compensation. In reality, COAG has since provided $500 million to fund the 
implementation of voluntary water recovery approaches. Therefore, the economic analysis 
over-estimates the true cost of the impact on agriculture of TLM.  

An independent peer review of this report, which is also publicly available, found that ‘the 
methodology used to conduct the preliminary economics assessment is sound and is 
consistent with best practice’ and that it ‘is more likely that the TLM economic scoping report 
overstates the costs and understates the benefits of changes of recovery of water’. However, 
the independent review also points out that sensitivity analysis could have been applied to 
illustrate the range of uncertainty around the estimates provided. The review also notes that 
the report did not take account of potential changes in environmental flows on salinity, to the 
point where it is possible that the long-term benefits from dilution of salinity (particularly in 
South Australia) may actually outweigh the cost to upstream irrigators. 
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National Farmers' Federation (2010) 

Report title 

National Farmers' Federation, 2010. Submission to the Guide to the proposed Basin Plan, Volume 1 
& Volume 2 Part I, 17 December 2010. 

Key points 

• This submission was made in response to the release of the Guide to the Proposed Basin Plan in 
October 2010. 

• The National Farmers’ Federation (NFF) states that it is a strong advocate for water reform in 
Australia 

• This submission outlines the NFF’s suggestions for development and implementation of the Basin 
Plan. These suggestions include: 

o identification of the environmental outcomes being sought through implementation of the 
Basin Plan 

o identification of the non-flow outcomes for each environmental asset  

o development of an environmental watering plan that includes an environmental works and 
measures program, consideration of changes to river operations, assessment of physical 
constraints and unintended outcomes, policy changes that could minimise the amount of 
water for the environment, e.g. use of carry over, the inclusion of all environmental water 
products to offset the EWR. 

o consideration of alternative sources to provide for Critical Human Water Needs 

o consideration of the potential impact on the reliability entitlements from implementing 
sustainable diversion limits. 

• The NFF also expresses concerns that: 

o some long-term impacts will be borne by those in the non-farming sector, through effects 
such as reduced house prices 

o transitional arrangements and structural adjustment programs for whole communities will 
be necessary 

o benefits of the Plan should be described for all regions within the Basin 

o Aboriginal cultural water should be provided from the environmental water pool, and not 
for commercial use. 

• The submission recommends consultation with local catchments/regions and local communities to 
assist in identifying and delivering solutions to some of the challenges of implementing the Basin 
Plan 
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National Irrigators' Council (2010) 

Report title 

National Irrigators' Council, 2010. Submission to the ‘Guide to the Proposed Murray–Darling Basin 
Plan’. 

Key points 

• This is a submission from the National Irrigators’ Council (NIC) to the Murray–Darling Basin 
Authority in response to the release of the Guide to the Proposed Basin Plan in October 2010.  

• It the submission, the NIC rejects the proposals outlined in the Guide as unbalanced. The NIC 
supports the National Water Initiative (NWI) prescription that management of surface and 
groundwater resources should ‘optimise economic, social and environmental outcomes’. This is 
replicated in the objectives of the Water Act 2007 (Cth) (section 3) but is not reflected in 
section 21 of the Act and as such, neither is it a feature of the Guide.  

• The NIC believes that a truly inclusive reform process that optimises environmental, social and 
economic outcomes, would make trade-offs between these outcomes. The Act and the Guide 
give primacy to the environment to the detriment of social and economic outcomes.  

• The NIC makes ten recommendations to the MDBA. The NIC’s recommendations highlight the 
NIC’s concern that the Act does not equally balance economic, environmental and social 
outcomes.  

• The NIC recommends that future work by the MDBA in assessing the social and economic 
impacts of the Basin Plan should focus specifically on the local, regional and short-term impacts, 
rather than those of a Basin-wide or national scale and in the long-term. 

• The recommendations also highlight the NIC’s concerns, among other things, that: the MDBA 
should clearly explain its decisions and the rationale used to make them; river health should be 
measured by wider measures than hydrology; and interception activities should be better taken 
into account by the MDBA. 
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National Water Commission (2010b) 

Report title 

NWC (National Water Commission), 2010. The impacts of water trading in the southern Murray–
Darling Basin: an economic, social and environmental assessment.. 

Key points 

• This report presents an assessment of the impacts of trade from 1998–99 to 2008–09 in the 
southern Murray–Darling Basin. This period was characterised by a severe and prolonged 
drought, which affected rural communities in the southern Murray–Darling Basin (sMDB). 

• The report demonstrates how water trading had provided significant economic, social and 
environmental benefits across the sMDB. Without the ability to trade water, the impacts of drought 
would have been much worse, for both individuals and communities. Trade gave irrigators much 
needed flexibility in how they make water use and production decisions during tough times—
improving cash flow, debt management and risk management.  

• While many people in the sMDB have faced hardships, these hardships have been driven by 
drought and other pressures such as changing global commodity markets – not by trade. Water 
trading is part of the solution, not part of the problem. 

• Economic modelling for the report has indicatively estimated that water trading in the sMDB 
added $220 to Australia’s GDP in 2008–09, with net production benefits of $79 million in New 
South Wales, $16 million in South Australia, and $271 million in Victoria.  

• The report provides further evidence to support the National Water Commission’s call for an end 
to restrictions on entitlement trading. Such limits, especially the 4 per cent  limit in Victoria, 
prevent individual irrigators from realising the full benefits of trading.  

• The report supports efforts to remove barriers to trade, reducing delays in trade processing, and 
providing necessary market and allocation information in a clear and consistent way. These 
efforts will help ensure that market transactions continue to help optimise economic, social and 
environmental outcomes.  

Objectives 

This report presents the final results of the National Water Commission’s assessment of the 
economic, social and environmental impacts of water trading. It fulfils the Commission’s 
obligation under the National Water Initiative (NWI) to monitor and report on interstate water 
trade in the MDB. It also provides baseline data for a second assessment in 2012. 

Concepts, sources and methods 

A conceptual framework was developed, on which the assessment of the impacts of trading 
was based. This conceptual framework proposed that: (i) water trading is driven by external 
factors, such as reduced water allocations; (ii) water trading affects water use and ownership 
and farm income, and directly benefits both buyers and sellers; (iii) changes in water use 
and income affect agricultural production; (iv) changes in agricultural production affect 
regional economic activity; (v) changes in regional economic activity can have social and 
economic implications; and (vi) these impacts will result in aggregate impacts at southern 
Basin, state and national levels. The report also recognises that water trading can have 
hydrological and environmental impacts. 
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Using this conceptual framework, the study aimed to answer five key questions: 

• What benefits did water trading provide to individual users in key irrigation industries? 

• What were the economic and social impacts of trading in regions and communities? 

• To what extent has trading provided overall benefits to the nation, the southern Murray–
Darling Basin (sMDB) and the sMDB states? 

• What were the environmental impacts of water trading? 

• What are the water policy implications – including how has water trading contributed to 
the NWI; what further reforms are required; and how should the impacts of trading be 
assessed in the future? 

In assessing the impacts of trading, the study recognised that: 

• trade should be understood as a response to external factors, not an underlying cause of 
change 

• to assess the impacts of trading, a useful ‘counterfactual’ was to consider what might 
have happened without water trading 

• the impacts of trading need to be considered in the context of other factors that directly 
affect economic, social and environmental outcomes 

• the impacts of trading need to be separated from entitlement specification issues 

• there are gaps in available data, and the associated challenges in separating the impacts 
of trading from the impacts of other factors. 

Four assessment methods were used: 

• literature review 

• economic modelling of the aggregate economic impacts of trading at regional, state and 
sMDB levels, using the Centre of Policy Studies’ TERM–H2O model 

• interviews and focus groups 

• informed analysis and interpretation of observed data 

The study assessed the impacts of trading at the individual water user, regional, industry, 
state and basin levels. The sMDB was disaggregated into eight regions (South Australian 
Murray, Lower Darling, Victorian Murray below Barmah, Goulburn, Loddon and Campaspe, 
Victorian Murray above Barmah, NSW Murray, and Murrumbidgee) for the assessment and 
reporting of some impacts.  
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Findings 

Benefits for individual water users  

The report found that water trading had helped individual irrigators (buyers and sellers) 
manage and respond to external drivers (including seasonal water availability, changes in 
commodity prices and input costs, government water policies, and social trends) by allowing 
more flexible production decisions. This flexibility helped water users deal with the drought.  

Users in different industries traded water in different ways. Typically, horticulturalists 
purchased allocations to save their long-lived assets and maintain production in the face of 
drought, and purchased entitlements to develop greenfield sites; meanwhile, some small and 
medium-sized wine grape producers sold entitlements to help them exit the industry, 
particularly as wine grape prices declined. Rice growers sold allocations, and later 
entitlements, to generate income during periods of low water availability. Dairy farmers 
bought and sold allocations in response to changing input and output prices and other 
factors; they were net sellers of entitlements in response to adjustment pressures and the 
recent milk price decline.  

The report found that there was growing acceptance by the community of trading and of how 
the water market operates. Although there was still some opposition within some rural 
communities to outward entitlement trading, attitudes appeared to be softening as people 
recognised the beneficial role of water trading in dealing with adjustment pressures. 
Allocation trading is broadly supported as an essential tool for allocating water between 
users. 

The report also found that artificial limits on interregional entitlement trading in Victoria and 
New South Wales increasingly constrained both buyers and sellers, particularly from 2007–
08. These artificial restrictions created uncertainty, were costly to buyers and sellers, and 
reduced the ability of sellers to alleviate financial pressures.  

Impacts on regional economies and communities  

The report found that water trading provided important economic benefits to regions and 
local communities. Sales of water provided a financial injection into many local economies, 
while purchases of water helped other industries survive the drought, or expand. Trading 
was an important factor in enabling the value of regional production to be maintained during 
the drought. Water trading was also vital in securing critical supply needs during the drought 
in Adelaide and in regional centres such as Bendigo and Ballarat.  

Water trading is just one of many factors which impact on regional economic and social 
outcomes. Observed changes in broader economic and social indicators, such as population 
and employment in agriculture, were similar across the regions assessed, regardless of their 
water trading history. Where there had been big declines in water use, the biggest driver of 
these changes was the drought. While trade drove some changes in regional water use, 
these changes were typically less than 10 per cent compared with estimates of water use 
without trading. However, in some specific localised cases (NSW Murrumbidgee and Murray, 
and the Pyramid–Boort region in Northern Victoria) declines in water use due to trading did 
have flow-on impacts on associated industries and communities.  
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Impacts on the environment  

The report found that overall, trading between irrigators and other consumptive users had a 
very small but generally positive impact on the environment by moving water downstream 
during the drought, and policy instruments are in place to manage potential negative 
impacts. The impacts of trading on water flows over the past decade had been very small in 
comparison with the impacts of water resource development and drought. Hydrological 
assessments found no detectable impact of water trade changes in the timing and location 
flows on key ecological assets in the sMDB (including the Living Murray Icon sites, Ramsar-
listed wetlands and nationally important wetlands).  

Overall economic impacts  

The report estimated that water trading in the sMDB increased Australia’s gross domestic 
product by $220 million in 2008–09; increased gross regional product in the sMDB by over 
$370 million in 2008–09; and benefitted all of the Southern Basin states—NSW by an 
estimated $79 million, South Australia by $16 million and Victoria by $271 million in 2008–
09.  

Assumptions and limitations 

The report did not consider the impacts of environmental purchases of water entitlements by 
the Australian Government, as the impacts of these purchases were not evident in available 
trade data.  
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National Water Commission, various years (2008-2011)  

Report titles 

NWC (National Water Commission) (2008) Australian water markets report 2007-2008.  

NWC (National Water Commission) (2009) Australian water markets report 2008-2009.  

NWC (National Water Commission) (2010a) Australian water markets report 2009-2010.  

NWC (National Water Commission) (2011) Australian water markets: trends and drivers 2007–08 to 
2009–10.  

Key points 

• Since 2008, the National Water Commission has released an annual Australian Water Markets 
Report (NWC 2008; 2009; 2010a). These reports constitute a definitive national statement of 
national water trading activity, which describes trading arrangements and activity in each 
jurisdiction. 

• In 2011, the National Water Commission released an additional report on water market trends 
and drivers (NWC 2011). This is a companion report to the annual water markets reports, which 
synthesises the findings of the water markets reports, and analyses trends in water market activity 
(how much water is traded and where) as well as the drivers affecting market outcomes (why 
water is being traded). 

Objectives 

These reports report on trends and drivers in the Australian water market. 

Concepts, sources and methods 

The reports draw on data provided by Commonwealth, State and Territory water agencies, 
rural water utilities, irrigation corporations, and water brokers and exchanges. They also 
incorporate further analysis by the National Water Commission. 

Findings 

These reports find that, with respect to water allocations: 

• The use of allocation trading mechanisms between trading zones within the southern 
MDB has increased significantly, particularly in the past three years. 

• There has historically been a broadly inverse relationship between water allocation levels 
and the proportion of water allocations traded. As the volume of water allocated fell from 
1998–99 to 2006–07, the percentage of the total allocation traded tripled, from 
approximately 5 per cent to 15 per cent. 

• There is also a strong and inverse relationship between the availability of water (as 
defined by allocation levels) and prices for allocation trades. 

• Prices in early 2007–08 were at the highest levels ever recorded in the water market. 
The peak is likely to be a consequence of declining allocation levels over the period from 
2002–03 to 2006–07 and the very low allocations received in 2006–07. 
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• The number of trades originating from the NSW Murray, Murrumbidgee and Victorian 
Murray below the Barmah are typically much larger than for other zones.  

• There was an increase in interstate trades from 2007–08 through to 2009–10, in 
particular from New South Wales into South Australia and Victoria. South Australia was a 
net importer of water from 2007–08 to 2008–09, and Victoria imported relatively large 
volumes in 2008-09. New South Wales has been a net exporter since 2006–07. 

• The limited availability and high price of water in 2007–08 meant that it was likely to have 
been more profitable for rice producers in NSW Murray and Murrumbidgee to sell their 
water allocations than to plant rice. Similarly, some dairy farmers in the Goulburn zone, 
are likely to have chosen to sell some of their allocations and purchase fodder or grain 
for their cattle in response to the very high water prices. 

And that with respect to water entitlements: 

• Prices for entitlement trades have remained relatively constant for the past three years. 
This is to be expected: entitlements are long-term (usually perpetual) products, while 
allocations are short-term products 

• The volume of entitlement trades was very modest until 2007–08, when it increased 
significantly. Further significant increases followed in 2008–09 and 2009–10. The mix of 
entitlement types (by volume) traded has also changed in the past three years. In 2007–
08 more than 10 per cent of total entitlement purchases were for lower reliability 
entitlements. By 2009–10 the proportion of lower reliability entitlements had more than 
halved to less than 5 per cent. The NWC considers that the change may reflect changing 
market expectations about the reliability of lower reliability entitlements. 

• Entitlement trading is less volatile in numbers and volumes than allocation trading, which 
is to be expected, given the long-term nature of the investment. Unlike in allocation 
trading, there is no clear trading cycle during a water year. 

• Prices vary significantly between reliability classes, reflecting market expectation about 
the average amount of water likely to be allocated within a year. The concordance 
between reliability and price suggests that the market understands differences between 
the products being traded.  

• While the Australian Government has become a significant participant in the market, and 
is responsible for some of the growth in entitlement trade between 2007–08 and 2009–
10, there has been an increasing volume of entitlement trading by other buyers. 
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Productivity Commission (2010) 

Report title 

Productivity Commission, 2010. Market mechanisms for recovering water in the Murray–Darling 
Basin. Commonwealth of Australia. 

Key points 

• This report assesses the effectiveness of market mechanisms for recovering water in the Murray–
Darling Basin. It considers the government’s water purchasing and infrastructure investment 
programs, and makes recommendations about how the government could improve its approach. 

• The report questions the cost effectiveness of infrastructure upgrades, and proposes that 
infrastructure projects should be subject to more rigorous approval processes. 

• The report supports the water purchasing program, but emphasises that it should not be 
compromised by attempting to achieve multiple objectives. The buyback should not be targeted. 
‘Swiss cheese’ and environmental issues should be addressed through means other than the 
buyback. 

• In recovering water for the environment, the Australian Government should develop a portfolio of 
water products, and not focus solely on entitlements. Other products (such as seasonal 
allocations, leases on entitlements, options contracts and contracts for environmental services) 
have advantages in specific contexts and should be considered. 

• Governance arrangements for the recovery and management of water for the environment are 
important. There should be greater coordination of water recovery and environmental watering by 
Basin jurisdictions, including between the Commonwealth Environmental Water Holder and local 
water managers. Impediments to the buyback, such as the 4 per cent limit on out-of-area trade of 
water entitlements, should be eliminated. 

Objectives 

This report assesses the effectiveness of market mechanisms for recovering water for the 
environment from the Murray–Darling Basin, and makes recommendations about how the 
government could diversify its current approach to recovering water. 

Findings 

The Commission makes a number of findings and recommendations with respect to market 
mechanisms for recovering water. These findings and recommendations cover issues 
including the following: 

• Sustainable diversion limits in the Murray–Darling Basin should be set in a way that 
balances environmental, social and economic tradeoffs. The Commission goes on to 
note that this is consistent with the objects of the Water Act 2007 (Cth), and 
recommends that if specific provisions of the Act relating to the setting of sustainable 
diversion limits are inconsistent with it, they should be amended. 

• The Basin Plan should be sufficiently flexible so that the Commonwealth Environmental 
Water Holder can trade water allocations and entitlements in ways that improve overall 
environmental outcomes. 
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• In implementing water recovery, the government should not attempt to achieve multiple 
objectives with one instrument as this may compromise effectiveness and efficiency. 
Cost effectiveness tests should also be applied to all water recovery options.  

• Infrastructure upgrades are generally not cost effective; may be inconsistent with the 
cost recovery principles agreed to by governments under the NWI; can lead to ‘gold 
plating’ assets that may subsequently become stranded;  and can be inequitable for 
those who have already made such investments privately at full cost. Infrastructure 
projects should be subject to rigorous approval processes, and should only be approved 
where cost-benefit analyses show net benefits and where government contributions are 
commensurate with public benefits. 

• Purchasing water from willing sellers at appropriate prices is a sound approach to 
meeting the Australian Government’s commitment to obtain additional water for the 
environment. However, the buyback should not be compromised by attempting to 
achieve multiple objectives. A neutral, independent buyback would assist (rather than 
impede) adjustment processes, by giving irrigators the opportunity to sell some or all of 
their water, and restructure their businesses. Buybacks should not be targeted, as this 
would exclude willing sellers from non-targeted areas and, in any case, has the potential 
to be undone by post-buyback trade. ‘Swiss cheese’ effects should be managed in ways 
other than targeted buyback. Environmental issues should be addressed through other 
means (e.g. salinity credits). 

• In recovering water for the environment, the Australian Government should develop a 
portfolio of water products, and not focus solely on entitlements. Other products (such as 
seasonal allocations, leases on entitlements, options contracts and contracts for 
environmental services) have advantages in specific contexts and should be considered. 

• Governance arrangements for the recovery and management of water for the 
environment are fragmented. Greater coordination of water recovery and environmental 
watering by Basin jurisdictions is required. The Commonwealth Environmental Water 
Holder should work together with effective and accountable local environmental water 
managers. 

• Impediments to the buyback, such as the 4 per cent limit on out-of-area trade of water 
entitlements should be eliminated as soon as possible. Limits on the amount of 
entitlements that can be sold to the Commonwealth through the buyback should also be 
eliminated. 
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Psi Delta (2011)  

Report title 

PSI Delta Pty Ltd, 2011. Planning for Reduced Water Availability and Climate, Moira Shire Council: 
Strengthening Victoria’s Foodbowl, July 2011 (including Appendix A Stage 2 regional report). 

Key points 

• Four Victorian councils (Moira Shire Council, Shire of Campaspe, Swan Hill Rural city Council and 
Mildura City Council) are undertaking the ‘Strengthening Victoria’s Foodbowl’ (SVF) project. The 
project is being developed in two stages and is due to be completed in November 2011. However, 
as at 1 November 2011 detailed results have only been publicly released for Moira, in a report 
that that covers both Stage 1 and 2 of the study. Only limited results for Stage 2 have been 
released for the other councils in a separate document. 

• Stage 1 of the project assessed the potential impacts of the Basin Plan and climate related water 
availability. It also examined the impacts of changes in climate on production of agricultural 
commodities, infrastructure and the way in which the councils operate. Climate impacts were 
assessed using dry, median and wet climate options. Climate impacts were localised by Shire by 
interpolating CSIRO and other data to produce predictions of the impacts.  

• As part of Stage 1 a detailed physical production model was developed to produce aggregate 
agricultural production data for each municipality by commodity. This model was used to assess 
the effect on production of reduced irrigation water entitlements and a range of climate change 
scenarios.  

o Five scenarios were employed: dry, wet and median climate scenarios plus a Basin Plan 
scenario involving a buyback of 3,500 GL and an option combining the Basin Plan with 
the median climate scenario (Option 5).  

o The results of the modelling showed that production of most commodities in Moira will 
decline with the continuing impacts of the Buyback and from adverse changes in climate.  

• Stage 2 draws on the output of Stage 1 to examine the economic and social impacts of these cuts 
in agricultural production for each council region and to develop adaptation plans.  

o Impacts are presented for the five options in the Moira report but the separate document 
provides impact results for the four councils based only on Option 5.  

o These results for the four councils show that the decline in local net regional production 
under Option 5 is expected to be between 6 per cent for Mildura and 12 percent for Moira. 
By 2030 impacts are expected to result in declines in net agricultural production of 
between 11 per cent in Mildura and 26 per cent in Moira and declines in employment of 
between 6 per cent in Mildura and 13 per cent in Moira.  

o The Moira report also outlines the results for Stage 2 of an examination of how the 
Council’s operating processes might change, what economic and social vulnerability is 
brought about by reduced water availability and a range of measures the Council can 
adopt to assist irrigators to adapt.  

Objectives 

Four Victorian councils (Moira Shire Council, Shire of Campaspe, Swan Hill Rural city 
Council and Mildura City Council) are undertaking the ‘Strengthening Victoria’s Foodbowl’ 
(SVF) project. The project is being developed in two stages and is due to be completed in 
November 2011. However, as at 1 November 2011 detailed results have only been publicly 
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released for Moira. Only limited results for Stage 2 have been released for the other councils 
in a separate document. 

The study aimed to assess the impacts on land use of the Basin Plan and climate change. 
Using the results of this analysis the study aimed to then assess the economic and social 
impacts in the region.  

At a March 2011 meeting of all CEOs and Mayors of the Murray River Group of Councils the 
study steering committee and the project consultants described the scope of stage 2 and 
CEOs and Mayors were asked to nominate their council priorities in adaptation activity. The 
top three were identified as: 

• adaptation to support existing industry 

• adapting to the impacts of the Basin Plan 

• assisting advocacy on Basin Plan impacts. 

With these in mind, the study is examining possible adaptation measures that the councils 
could adopt, in the areas of economic, social, infrastructure, environment, land use planning, 
and whole of Council. Only results for Moira have been released. 

Concepts, sources and methods 

The study proceeded in two parts. Stage 1 developed climate impact options based on 
climate research data from fourteen global climate models, interpolated to reflect the impact 
on the four shires. Wet, median and dry options were considered. To these were added a 
Basin Plan scenario with a reduction in diversions of 3,500 GL/y, but with no change to 
climate and a fifth option with a Basin Plan scenario combined with a median climate change 
scenario.  

To assess land use impacts the study employed a physical production model. The base 
case was set at 2010 but assuming an average rainfall, non-drought year with assessments 
of impacts provided for 2030 with influences other than water availability held constant. The 
production model produced outputs of each of the various commodities produced in each 
council region. 

The agricultural production modelling incorporated a number of variables, but examined only 
impacts of water purchases occurring after July 2010. It assumes that buyback effects would 
depend on the ability of commodities produced in each municipality to afford to retain their 
share of a reduced pool of water across the Basin.  

The report also presents a discussion of impacts on a range of infrastructure in the Shire 
such as roads, drainage and flood protection. 

In Stage 2 an assessment is provided of the economic impacts for each Council of these 
production impacts. The study employed the National Institute of Economic and Industrial 
Research (NIEIR) input-output model. The NIEIR model produced overall impacts in terms of 
production, employment and population for each council region. 

A social impact analysis was also conducted examining three parameters: 
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• human capital: the productive capacity of the population of each council area 

• social capital: the vitality cohesion and support available in towns and communities 

• social infrastructure: the buildings and services available to the population. 

These were employed in the development of a range of adaptation measures.  

Findings 

Detailed findings are presented for both Stages 1 and 2 for Moira Shire only. Some limited 
summary results for Stage 2 are presented for the four councils in the separate document.  

In Stage 1 the main climate change impacts are assessed for a wet, median and dry climate 
forecast. The impacts under the median scenario for Moira Shire Council include: 

• rainfall down 2.4 per cent 

• evapotranspiration up 2.6 per cent 

• monthly mean maximum temperature up by 1.5 degrees C 

• surface water availability from Murray sourced irrigation systems down 11.5 per cent 

• surface water availability from Goulburn–Broken sourced irrigation systems down 13.6 
per cent 

• Basin Plan reduction in diversions for Moira shire of 30 per cent (of which 3 per cent is 
due to climate change). 

The results from the production model for Moira Shire showed that agricultural production 
would range from an increase under the wet climate option of 4 per cent to a decrease under 
the dry option of 30 per cent.  

In Stage 2, production, employment and population impacts in Moira Shire are presented for 
each of five water and climate scenarios. The results for the wet and dry options include: 

• Local net regional production increasing by 2 per cent under a wet climate scenario but 
falling by 13 per cent under a dry climate scenario. 

• Local net agricultural production would increase by 3 per cent under a wet scenario but 
fall by 26 per cent under a dry scenario. 

• Employment would change from a growth of 2 per cent to a decline of 14 per cent. 

• Population would change from a growth of 1 per cent to a decline of 6 per cent. 

• Population of working age would change from a growth of 1 per cent to a decline of 10 
per cent. 

The Stage 2 results presented in the separate document for the four councils are based only 
on Option 5 (Basic Plan plus median climate change). They include: 
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• Local net regional production down by between 6 per cent (Mildura) and 12 per cent 
(Moira) 

• Local net agricultural production down by between 11 per cent (Swan Hill) and 23 per 
cent (Moira) 

• Employment (FTE) down by between 6 per cent (Mildura) and 13 per cent (Moira). 

The detailed report for Moira discusses a variety of ways that these reductions could be 
mitigated. It also discusses the impacts on other industries such as manufacturing, wind 
production and tourism as well as investment in the shire. 

The impacts of the Basin Plan are expected to be greatest in the dairy industry because of 
its lower margins, dependence on irrigation and the likelihood that it will experience greater 
proportional loss of water entitlements than industries with greater revenues per ML. Dairy 
and associated agriculture such as irrigated fodder represents around 50 per cent by value 
of the Moira Shire's agricultural production. They provide inputs to local manufacturing, and 
directly and indirectly support many local service industries. 

Economic adaptation activity is set out against each of the key areas in the Moira Shire 
2008–13 Economic Development Strategy. Much of the activity related to the Basin Plan and 
reduced water availability is an extension of existing work being done. A wide range of 
adaptation suggestions are made, including advocacy, action and facilitation (for example, 
assisting irrigators obtain government funding) on the part of the council as well as greater 
regional planning to address issues that are common to regional councils. 

Assumptions and limitations 

The economic modelling, which employs the NIEIR model, appears to follow standard 
practice although there is little discussion of any limitations in modifying the model for Moira 
Shire. Nor is there a discussion of the detailed methodology employed to review climate 
models and apply them to Moira Shire or detail on use of the production model. 
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Taylor and Biddle (2004) 

Report title 

Taylor, J. and N. Biddle, 2004. Indigenous people in the Murray–Darling Basin: A statistical profile. 
Discussion paper no. 264/2004. ANU Centre for Aboriginal Economic Policy Research, Canberra 

Key points 

• This report presents a social and economic profile of the Murray–Darling Basin’s Indigenous 
population. The focus of this profile is on population size, change, distribution and age structure, 
as well as on labour force and income status. 

• In 2006, there were approximately 70,000 Indigenous people living in the Basin, comprising 
3.5 per cent of the total Basin population, and approximately 15 per cent of the national 
Indigenous population. 

• Some areas of the Basin, and particular localities within it, are predominantly comprised of 
Indigenous people—for example, communities along the Darling River. 

• The Basin’s Indigenous population grew by 17 per cent  between 2001 and 2006, faster than the 
non-Indigenous population by a factor of five. 

• There is a much flatter age variation profile for Indigenous mobility. This may reflect the much 
lower labour force participation observed for Indigenous people, at ages when job search and job 
mobility are primary factors in movement for the rest of the population. 

• Indigenous people are substantially underrepresented in the two major industries in the Basin: 
agriculture and retailing. 

Objectives 

This paper was commissioned by the Murray–Darling Basin Commission (MDBC) as input to 
the development of the Murray–Darling Basin Indigenous Action Plan. It aims to present a 
baseline regional socio-economic profile of Indigenous people in the Basin. The focus of this 
profile is on   population size, change, distribution and age structure, as well as on labour 
force and income status. 

Concepts, sources and methods 

The researchers drew on publicly available Australian Bureau of Statistics (ABS) data. A 
concordance was established between the drainage basin and associated boundaries of the 
Australian Standard Geographic Classification (ASGC) and Australian Indigenous 
Geographic Classification (AIGC) schemes. The relevant units of analysis were Statistical 
Local Areas (SLAs) from the ASGC and Indigenous areas from the AIGC. Scrutiny of the 
boundaries of SLAs revealed that ABS geography is closely aligned to the contours if the 
Basin. In the cases where units did not fall wholly inside or outside the boundaries, 
judgement of exclusion or inclusion was based on the balance of population distribution 
within the area. 

Findings 

Key findings of the report include: 
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• In 2006, there were approximately 70,000 Indigenous people living in the Basin, 
comprising 3.5 per cent of the total Basin population, and approximately 15 per cent of 
the national Indigenous population. 

• The report identified 35 discrete Indigenous communities within the Basin. Discrete 
communities are defined in the study as geographic locations that are bounded by 
physical or cadastral boundaries, and inhabited or intended to be inhabited 
predominantly by Indigenous people (more than 50 per cent of the population), with 
housing and infrastructure that is either owned or managed on a community basis. 

• The largest share of the Basin’s total Indigenous population is resident within New South 
Wales (40 per cent) followed by Victoria with 29 per cent. 

• Particular areas of the Basin, and particular localities within it, are predominantly 
comprised of Indigenous people. For example, two-thirds (64 per cent) of the population 
of Wilcannia is Indigenous, and increasingly so—a phenomenon also reported for other 
centres along the Darling River. 

• The Basin’s Indigenous population grew by 17 per cent between 2001 and 2006, faster 
than the non-Indigenous population by a factor of five. Taylor and Biddle conclude that 
given this rate of change the prospects for the Indigenous share of the population to 
continue to rise over time appears high.  

• The Basin’s Indigenous population also has a much younger age profile than that of the 
non-Indigenous population. 

• There are clear differences between the population distributions of Indigenous and non-
Indigenous people. Indigenous people are far less likely to reside in large regional 
centres, and tend to be more widely scattered in smaller localities across the Basin. 

• There are also differences between Indigenous and non-Indigenous patterns of 
population change. The non-Indigenous population has declined in many parts of the 
Basin in recent years—for example, much of Northern NSW from Tamworth to Broken 
Hill has experienced an overall decline in non-Indigenous residents. This is in contrast to 
the Indigenous population, which has increased across all regions of the Basin, although 
the actual rates of growth vary from region to region. 

• Indigenous demographic data indicate a pattern of youth outmigration of Indigenous 
population to towns and cities in response to employment opportunities, with a 
corresponding movement back again in later years in response to lower housing costs. 

• While the Indigenous and non-Indigenous five-year mobility rates show similar life cycle 
variations, a key point of difference is a much flatter age variation in the Indigenous 
profile. For the population in general, high rates of migration between the ages of 15 and 
29 years are associated with departure from the parental home, the start of tertiary 
education and entry into the labour force. For the Indigenous population, the much flatter 
mobility profile reflects the much lower labour force participation of Indigenous people, at 
ages when job search and job mobility are primary factors in population movement for 
the rest of the population. 
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• The Basin’s Indigenous unemployment rate was higher than the Indigenous population 
for the rest of Australia (4 per cent to 12 per cent). The report also found a substantial 
difference in the proportions of the adult Indigenous population that lie outside of the 
labour force (50 per cent of Indigenous adults compared with 37 per cent of non-
Indigenous adults). The report’s calculations suggest that in 2004 there were ‘...almost 
5,000 Indigenous people unemployed, and a staggering 20,274 outside of the labour 
force—a figure far greater than for those employed’ (page 21). 

• In 2004, Indigenous workers were over-represented in government administration, 
education, health and community services, and personal and other services. This partly 
reflected the nature of work under the Community Development Employment Projects 
(CDEP) scheme, and also underlines the importance of customised services to 
Indigenous communities.  

• Indigenous people are substantially underrepresented in the two major industries in the 
Basin: agriculture and retailing. 
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Tourism Research Australia (2010)  

Report title 

Tourism Research Australia, 2010. Destination visitor survey strategic regional research report—
NSW, Victoria and SA, impact of drought on tourism in the Murray River region. Department of 
Resources, Energy and Tourism, Canberra. 

Key points 

• This study sought to assess the economic impact of the drought on tourism within the Murray 
Region. 

• Analysis of visitation trends and responses to a survey commissioned specifically for this study 
show that the drought appears to have adversely impacted on overnight visitation and duration of 
stay in the Murray Region compared with other tourism outcomes (e.g. day trips and average 
expenditures per day). The magnitude of these impacts was found to vary from area to area 
within the Murray Region.  

Objectives 

This study sought to assess the economic impact of the drought on tourism within the 
Murray Region. 

Concepts, sources and methods 

The report aims to: 

• quantify the economic impact of the drought on tourism in the Murray Region 

• measure consumer perceptions of Murray Region tourism destinations and the impact 
that the drought has had on visitation 

• understand if there have been changes in visitor behaviour whilst visiting Murray Region 
destinations 

• present likely future scenarios if there is no change to the status quo. 

For the purposes of this study, the ‘drought period’ in the Murray Region is assumed to be 
the period between 1999 and 2008. The report notes that the study is not about whether a 
drought had occurred in the region (this is taken as a given—noting that there are various 
technical definitions of drought). Rather, this study focuses on how tourism behaviour has 
changed in the region over this period as a result of the drought and its impact on the 
environmental condition of the river. 

The report drew largely on information from Tourism Research Australia, including: 

• historical domestic expenditure estimates (per visit) for key regions in the Murray Region 
for 1999 to 2008 

• historical domestic visitation data (day and overnight visits by each LGA in the Murray 
Region as well as in other regional tourism areas between 1999 to 2008). 
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The report also drew on an online survey of 1,504 New South Wales, Victorian, South 
Australian and ACT residents who had visited or considered visiting the Murray Region. 

Findings 

Analysis of visitation trends and responses to a survey commissioned specifically for this 
study show that the drought appears to have adversely impacted on overnight visitation and 
duration of stay in the Murray Region compared with other tourism outcomes (e.g. day trips 
and average expenditures per day). The magnitude of these impacts was found to vary from 
area to area within the Murray Region.  

In particular, the following impacts were identified through the survey and supplementary 
analysis: 

• overnight visits to the Murray Region declined on average by 2.19 per cent per annum 
over the period 1999-2008, compared with average declines of 1.25 per cent for 
comparator regions less affected by the drought 

• around 20 per cent of survey respondents who had visited the Murray Region indicated 
that the drought has impacted on their travel behaviour. 

• As a result of the drought it is estimated that 9 per cent of past visitors have visited the 
Murray Region less often, 5 per cent reduced their duration of stay, 5 per cent reduced 
expenditures and 2 per cent no longer visit 

• around 12 per cent of the survey target audience were people that had never visited the 
Murray and rejected the possibility of visiting the Murray within the next 5 years. Of 
these, 22 per cent indicated that drought is one of the factors contributing to their lack of 
interest in visiting the Murray River region in the next 5 years.  

Economic modelling carried out for this study estimates that the drought may have resulted 
in a fall in direct tourism expenditure by $69.9 million (in 2008 dollars) in 2008. If the drought 
had not occurred, it is estimated that total tourism expenditure in the Murray Region would 
be 5.1 per cent higher than in 2008. Over the entire drought period, a reduction in direct 
spending of $351.4 million is estimated to have occurred between 1999 and 2008.  

In terms of wider economic impact (direct and flow-on impacts), the study estimates that 
Gross Regional Product (GRP) is $91.4 million lower in 2008 relative to a hypothetical ‘no 
drought’ scenario. Throughout the period between 1999 and 2008, the total reduction in 
GRP is estimated to be $461 million, resulting in approximately 596 fewer full-time 
equivalent jobs in the region.  

From a state-by-state perspective, 46 per cent of the GRP impact has occurred in the 
Victorian parts of the Murray Region, 25 per cent in the New South Wales parts of the 
Murray and 29 per cent in South Australia. 
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Western Research Institute (2011) 

Report title 

Western Research Institute Ltd, 2011. Value of Irrigated Agriculture to the Lachlan Valley, 30 June 
2011.  

Key points 

• The report assessed the likely impact of reduction of 100 ML/y in water to irrigators in the Lachlan 
Valley on key economic indicators in the region including employment, household income, value 
added and output. 

• It estimates that employment losses would be an order of magnitude greater than those 
presented in the 2010 Guide to the Proposed Basin Plan.  

• The study is a static analysis. It assumes no activity to mitigate the effects of a cut. 

• The study provides an important insight into the economic importance of irrigation in the Lachlan 
Valley. 

Objectives 

The report aimed to investigate the value of irrigated agriculture in the Lachlan Valley, and 
the economic impacts of cuts to water for irrigation. 

Concepts, sources and methods 

The study drew on: 

• Secondary data from the Australian Bureau of Statistics (ABS) on value of irrigated 
production in the Lachlan Valley, type of commodities irrigated, area under irrigation and 
volume of water applied. 

• Primary data gathered from a sample of key irrigators in the Lachlan Valley regarding 
area under irrigation, type of commodities irrigated, area under irrigation, volume of 
water applied, employment, wages and salaries, as well as data on the total water 
allocation and type of irrigation used. This information was collected for 2007–08 in order 
to provide a comparison with the ABS data, as well as for 2009–10.  

• An input-output table constructed for the Lachlan Valley, which incorporated the primary 
and secondary data to permit an assessment of the value of irrigated agriculture to the 
economy of the region, measured in terms of full-time equivalent (FTE) employment, 
household income, gross regional product and output. 

The survey covered over 10 per cent of irrigators. The irrigated farm sector was broken 
down by crop plus livestock production. Data on water usage and economic indicator 
(employment, household income, value added and output) were sought from irrigators for 
2007–08 and 2009–10. 

It was assumed that a reduction in water availability would produce a proportionate reduction 
in output. The report claimed that this could be a conservative assumption, that is, a greater 
than proportionate reduction in output could result. 
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Findings 

Irrigation was found to produce about three per cent of gross regional product of the region, 
when flow-on effects were taken into account, and five per cent of employment. It 
represented 15.5 per cent of total agricultural production in 2007–08 and 17 per cent in 
2008–09. 

Using ABS multipliers, the impacts on employment, household income, value added and 
output were measured in terms of both the initial impacts on the irrigated farms, and via flow 
on effects to the region as a whole. The multipliers are generally around 2 but range from 
1.45 to 3.33. 

The value of production of different crops varied significantly. For example, vegetables, 
nurseries, cut flowers and cultivated turf generated employment of 4.1 full-time equivalent 
employees, produced household income of $120,800 and value added of $524,700 per 100 
ML of water. On the other hand, the equivalent figures for the combined categories of 
cereals, hay, cotton and other broadacre crops are 0.3, $8,100 and $25,800.  

The report presented results of modelling the impacts of reductions in water from 10 per cent 
to 50 per cent. A ten per cent reduction in water allocation across the Lachlan Valley could 
be expected to result in a loss of 158 FTE jobs, $4.3 million in household income, $15.6 
million in gross regional product and $56.3 million in output, when flow-on effects are taken 
into account. It was assumed that the impacts were directly proportional to the cut in water. 

On average, across all commodity groups the impact was assessed as  

• employment: 0.8 FTE jobs per 100 ML 

• household income: $22,800 per 100 ML 

• gross regional product: $83,000 per 100 ML. 

The employment figures are an order of magnitude greater than those presented in the 2010 
Guide to the Proposed Basin Plan, which estimated a loss of 920 full-time jobs for a 
reduction of 3,500 GL/y, or 0.026 jobs per 100ML. 

Assumptions and limitations 

Details of the survey methodology are not provided. Even though it covered 10 per cent of 
the area under irrigation, it was a small survey (17 irrigators). For livestock and dairy 
production the survey was too small and the study relied on ABS data alone. Accordingly it is 
not possible to assess the representativeness of the survey or its likely standard errors. 

It is not clear that the assumption of proportionality of production to water holds true for all 
the crops specified. The authors claim the loss of production is likely to be greater than 
proportional to the loss of water. However, this would depend on patterns of rainfall and the 
possibility of substitution of other inputs for water. For livestock, for example, fodder can be 
partially substituted for water. It would also depend on the scope to move into alternative 
crops in the face of a reduction in water in order to minimise the impact on output.  
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Thus, the exercise by WRI is a static analysis. It assumes no activity to mitigate the effects 
of a cut, which is assumed to happen at an instant in time rather than spread over time. 

Nevertheless the study does provide important insights into the economic importance of 
irrigation in the Lachlan Valley. 
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Wheeler, Zuo et al. (forthcoming) 

Report title 

Wheeler, S., A. Zuo, H. Bjornlund and C. Lane-Miller, forthcoming. Selling the farm silver? 
Understanding water sales to the Australian government. Environmental and Resource Economics. 

Key points 

• This study investigates irrigators’ willingness to sell water, and their actual water sales, to the 
government. It draws on 1,570 surveys from 2008–09 and 2010–11 in the southern Murray–
Darling Basin. 

• It finds that water sales can be classified either as last resort or strategic. Farmers who do not 
hold strong traditional farming attitudes, and have higher debt, lower farm income, larger high 
security water entitlements, lower water allocations over the past five years, and those who have 
been net sellers of water allocations are more likely to have sold water or are thinking of selling 
water to the government. 

• The study estimates that that it is probable there will be enough water offered to the program, at 
least to meet initial minimum environmental targets. 

Objectives 

This study aimed to investigate the flexibility and cost effectiveness of water buyback as 
means of acquiring water.  

It also aimed to develop an understanding of who sells water and who does not. It suggests 
that this understanding could inform design of approaches to recover environmental water, 
and help ensure that these approaches address the concerns of those not participating. It 
will also inform understanding of whether there will be enough willing sellers in each region 
to meet the environmental water recovery targets. 

Concepts, sources and methods 

The study draws on information from 1,570 surveys from two recent years (2008–09 and 
2010–11), to explain why irrigators sold water, identify future willingness to sell water, and 
predict a dynamic estimate of the total volume of water that irrigators will be willing to sell. 
The 2008–09 survey covered the SA Riverland and Victorian Goulburn–Murray Irrigation 
District (GMID); the 2010–11 survey also included the Murrumbidgee and NSW Murray, plus 
other irrigators in the SA Murray. 

The report also draws on a literature review of water markets and water buybacks, including 
internationally. 

Findings 

The report describes how water buybacks are a relatively new tool for acquiring 
environmental flows. There have been few examples of water buyback programs, and even 
fewer studies on buyback participation. 

Water buybacks were used in the western United States from the late 1980s, albeit on a 
smaller scale than in the Murray–Darling Basin. Studies found that financial distress, land 
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quality, farm productivity, distance from the city centre and off-farm income were the primary 
factors influencing participation in the program. 

In Australia, buybacks were implemented under The Living Murray initiative prior to the 
current Water for the Future program. 

Previous studies have analysed participation in Australian water markets; these include work 
by Wheeler et al (2009); Fenton (2006), Bjornlund (2004) and others. Thampapillai (2009) 
interviewed irrigators in the MDB to assess their willingness to sell water to the Federal 
Government. 

The surveys found that: 

• The values and attitudes of irrigators play an important role in influencing whether they 
sell water. Irrigators are less willing to sell water if they are more succession or tradition 
oriented; on the other hand, they are more willing to sell if they are more commercially or 
environmentally oriented.  

• Farm and financial capital played one of the most significant roles in influencing 
willingness to sell water. Irrigators are more likely to sell if they have lower farm income; 
have fewer full-time employees; have greater debt; or have larger numbers of high 
security entitlements.  

• Larger farms are associated with a greater willingness to sell water. 

• Farmers with past water market experience are more likely to sell water. 

• Farmers who have had less water (on average) are more likely to sell. 

With respect to actual sales to the government: 

• Farmers are more likely to have sold water if they had higher farm debt, smaller high 
security water entitlements, lower incomes, larger families, lower education, a whole 
farm plan, used government agencies as a source of information, a smaller per cent age 
of the property under permanent horticulture, a smaller per cent age of property under 
annual crops, less-oriented toward traditional farming attitudes, lived in South Australia, 
were younger, had been a net seller of allocation water in the past, had better health, or 
had a lower mean annual water allocation in the last five years. 

Overall, there are primarily two types of water sales: (i) those of last resort driven primarily 
by debt and other circumstances such as divorce and death, and (ii) strategic sales 
influenced by water prices, farm investment plans and water surpluses. 
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Wheeler, Garrick et al. (2011) 

Report title 

Wheeler, S., D. Garrick, A. Loch and H. Bjornlund, 2011. Incorporating temporary trade with the buy-
back of water entitlements in Australia. Centre for Water Economics, Environment and Policy, 
Australian National University, Canberra  

Key points 

• This report considers alternatives to the buyback of water entitlements in the Murray–Darling 
Basin, using multiple criteria based on the western United States experience, real options theory, 
scenario analysis and policy adoption criteria. 

• It considers that government participation in temporary trade could result in a range of benefits, 
including incremental structural adjustment, increased flexibility and efficiency, enhanced 
environmental flows, and increased irrigator willingness to participate. However, temporary trade 
would also require more complex institutional arrangements, would involve different transaction 
costs, and increase the direct costs of the scheme. 
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Wittwer (2011b) 

Report title 

Wittwer, G., 2011. Confusing policy and catastrophe: buyback and drought in the Murray–Darling 
Basin. Economic Papers 30(3): 289-295. 

Key points 

• Assertions that water buybacks will result in rural catastrophe underestimate the adaptability of 
farmers in response to a voluntary and fully compensated process, and confuse the impacts of 
drought and buybacks. 

• The significance of dryland farming in the Murray–Darling Basin needs to be recognised. For 
every hectare of irrigated land in the Basin, there are more than forty hectares of dryland farming. 
This dryland farming produces around 70 per cent of total agricultural output. 

• The recent drought had significant impacts on both irrigated and non-irrigated agricultural 
production in the Basin. Drought affects dryland productivity and rainfall as well as irrigated water 
availability.  

• The Basin Plan will have no impact on dryland production, and relatively small impacts on 
irrigation production. 

o Buybacks will financially compensate irrigation farmers for the sale of their entitlements. 

o Furthermore, even if water is taken from the irrigation sector, factor mobility will allow 
dryland productivity increases to offset decreases in irrigation production. 

o Around 6000 jobs were lost in the Murray–Darling basin due to the drought. In the long-
run, the employment impacts of the drought, due to lost years of investment, will be three 
times greater than the employment impacts of the proposed water buybacks. 

Objectives 

The paper aims to debunk the myth that the Basin Plan will result in similar impacts on 
communities to those which occurred during recent drought periods over the last decade. 

Concepts, sources and methods 

The paper compares modelling of the impacts of drought with modelling of the impacts of the 
Basin Plan, and finds that drought results in significantly larger reductions in economic 
activity than the Basin Plan. The modelling indicates that the drought conditions which 
occurred in 2007–08 are estimated to have reduced GDP by 5.7 per cent, while introduction 
of the Basin Plan is estimated to reduce GDP by 0.3 per cent.  

Water losses are estimated to be greater than production losses because water moves to 
higher value uses: for example the average product of water is higher in perennials than in 
rice, so water trading creates larger percentage reductions in rice than the fall in overall 
water availability. Water use by industry in the Murray–Darling Basin from 2001–02 to 2007–
08 demonstrates the ease with which factors of production are mobile. In 2002–03, water 
availability fell 29 per cent but rice production fell by 69 per cent. Between 2005–06 and 
2007–08, livestock pasture water use fell by 61 per cent, from 2,571 GL to 997 GL.  
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In both drought and buyback conditions, land that is able to be irrigated moves to dryland 
production. This expands dryland production and helps to reduce the falls in total agricultural 
output.  

Differences in magnitude between drought and the basin Plan are also true for employment 
estimates. Drought is estimated to result in a reduction of 6,000 jobs across the Basin, while 
the Basin Plan is estimated to result in 500 job losses (including the compensation effect to 
farmers from buybacks).  



209 

Work by Lin Crase, Latrobe University 

Report titles 

Crase, (2007a). Pipes and Drains, Rabbits and Hats, Politicians and Promises. Connections, 
University of Melbourne. 

Crase, (2007b). Water Markets and the Chimera of Price Distortions. Connections, University of 
Melbourne. 

Crase, (2009). Water – The Role of Markets and Rural-To-Urban Water Trade: Some Observations 
for Economic Regulators. Connections 2009, University of Melbourne, paper 99. 

Crase et al. (2009). Water Buy-Back in Australia: Political, technical and allocative challenges. 
Submission to the Biennial Assessment of Progress in the Implementation of the National Water 
Initiative. 

Key points 

• Professor Lin Crase at La Trobe University has written extensively on water policy, institutions for 
managing water allocations, water property rights and analysis of the trade-offs between sectors 
that compete for water access. He has been a prominent commentator on Australian water policy, 
including in the Murray–Darling Basin. 

• He has contributed to development of MDB water policy by proposing alternative market 
instruments to improve current arrangements. 

• Professor Crase notes that we do not have any way of measuring economic and social needs so 
it is difficult to balance them. In addition, needs or preferences will change over time. For this 
reason any ‘optimisation’ of uses must be political. 

• The best way to allocate water is to use markets rather than rely on politically funded 
infrastructure. However, he notes that while water markets have been active, inter-sectoral trades 
are relatively rare (Crase 2009). That is, little water has been traded away from irrigation, for 
example to urban or manufacturing uses.  

• Instead, he notes that the focus of governments has been on promoting water efficiency. 
However, ‘water saving’ projects are subject to diminishing returns. He argues that they are a 
costly means of obtaining water and they usually only reallocate water among users, generally by 
reducing downstream flows (Crase 2007). 

• He strongly favours buybacks as the most efficient means of obtaining water for the environment. 
He also argues that it is the most equitable method. 

• Professor Crase argues that Commonwealth buyback programs to date have been badly 
designed and based on poor concepts of efficiency (2007a, 2009). He has reviewed recent 
buyback programs, in particular recent programs in New South Wales and Victoria (Crase, 
O’Keefe and Dollery 2009). He has found a lack of clear objectives, particular for the environment, 
and they may in fact lead to very little long term benefit to the environment. For example, he 
claims that purchase of sleeper and dozer rights could well establish a market that encourages 
other holders of these rights to activate them leading to less water becoming available (Crase, 
O’Keefe and Dollery 2009). In addition, information asymmetries between the government and 
rights holders have to be acknowledged and taken into account (Crase, O’Keefe and Dollery 
2009.) 

• He recommends that additional work is urgently required to design buyback programs capable of 
dealing with current problems. 
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Work by Michael Young, University of Adelaide 

Report titles 

Young M D and J C McColl, (2003). Policy Forum: Water Pricing and Availability, Robust Reform: The 
Case for a New Water Entitlement System for Australia. The Australian Economic Review 36(2), 225-
34. 

Young M D, (2005). Sharing Water: Options for the use of shares as a means to define groundwater 
entitlements in the South East of South Australia. CSIRO Land and Water. 

Mike Young and Jim McColl, (2008). A future-proofed Basin: A new water management regime for the 
Murray–Darling Basin. University of Adelaide. 

Key Points 

• Professor Michael Young is Executive Director of the Environment Institute at the University of 
Adelaide and a member of the Wentworth Group of Concerned Scientists. He has been a 
prominent commentator on Australian water policy, including in the Murray–Darling Basin. 

• He has contributed to development of MDB water policy by proposing a sustainable allocation 
method that balances the trade-offs in demand for water. 

• In the 2003 paper (Young and McColl 2003) he sets out an argument for a range or reforms to 
water policy, also based on broad economic principles. These include: 

o Uses should be given formal unit shares, issued in perpetuity, of any periodic water 
allocations. 

o The amount of water for the environment specified partly as a prior right and partly as a 
tradable allocation. (An environmental manager could, for example, sell water in times of 
drought and buy greater amounts in wet periods). 

o Maintenance of a register of all allocations that defines what may be traded in ‘net’ not 
‘gross’ terms. 

o Irrigation authorised with licences to which are attached limits and obligations (for 
example, regarding salinity). 

• The paper argues that allocations for the environment have to be specified at the same time as 
market impediments and entitlement flaws are removed, otherwise a new set of problems will 
ensue. 

• The scheme proposed will require reductions in allocations to users where water is currently over 
allocated. There are a number of ways listed by which this could occur. The paper suggests that 
entitlements be reduced by one per cent per year for ten years. 

• The paper notes that at the current time around 10-20 per cent of water is neither traded nor 
used. As more water is allocated to the environment irrigators will be less inclined to leave this 
water unused. This issue has to be addressed or outcomes could be worse not better. At the 
same time hydrological flaws need to be fixed if more water is to be available in 20 years time. 

• The Young (2005) paper, prepared for the South East Catchment Water Management Board of 
South Australia, sets out in much greater detail the arguments in favour of a unit share model for 
water allocation. The paper discusses more detailed aspects of the proposal and recommends: 

o A ‘net’ rather than a ‘gross’ allocation system 

o Non-metered water affecting activities (eg forestry) be required to surrender current water 
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access entitlements with a guarantee of an access entitlement 

o A single pool for all shares rather than separating metered and non-metered (water 
affecting activities) uses 

o Unbundling of allocations shares from land use approvals and a water accounting system 

o Unit shares rather than proportional shares (similar to shares on the stock exchange) 

o Under allocations go to a Ministerial Reserve rather  than to existing shareholders 

o Over-allocations resolved by pro rata cuts to allocations 

o Announcing allocations annually but eventually convert to a five year moving average. 

• Each of these options is assessed against alternatives. The paper also discusses a wide range of 
administrative and legislative matters that would need to be addressed in introducing the 
proposal. 

• The 2008 paper (Young and McColl 2008) presents a proposal for managing MDB water to 
ensure sufficient environmental flows while efficiently reducing current entitlements. The paper 
outlines a proposal with 21 elements, with the following key features: 

o Water is set aside for maintenance – for evaporation, existing stock and domestic uses 
and to flush a small amount to the sea 

o Floodwater is left to be managed when it arrives 

o The remainder, shared water, is allocated to all users and the environment with current 
entitlement holders allocated a pro rata share to their current allocation rather than an 
entitlement 

o An authority would allocate all entitlements according to a register 

o Current entitlement holders quickly compensated for reductions in their entitlements 
according to the impact on their livelihoods and the value of their capital assets, to enable 
them to adjust rapidly 

o The bulk of shared water assigned to the environment to be placed in State and Territory 
environment trusts, for which objectives are defined, with a small proportion held centrally 
in a system wide trust. 

• In the paper Professor Young proposes assigning in the vicinity of 20 per cent of shared water to 
the environment. He expresses opposition to buying water for the environment which he believes 
would threaten the viability of the entire water market as the price would be forced up to the point 
where only the government could afford to buy. 
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