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The Water Act 2007 established the Murray–Darling Basin Authority (MDBA) and set 
it the task of developing the Basin Plan. Central to the Basin Plan is the establishment 
of sustainable diversion limits (SDLs)—limits on the volumes of water available for 
consumptive water use, designed to ensure sufficient water resources are available to 
maintain key environmental assets.

The MDBA commissioned ABARES to produce updated economic modelling 
estimates to support the development of the draft Basin Plan. In particular, estimates 
of the effects on irrigated agricultural industries and Basin regional economies 
of the proposed SDLs for surface and groundwater as outlined in the draft Basin 
Plan, and completed and projected water entitlement buybacks and water saving 
infrastructure investments under the Australian Government’s Water for the Future 
(WftF) program. 

ABARES is one of a number of research agencies providing updated economic 
modelling estimates; other studies include those by the Risk and Sustainable 
Management Group (RSMG) and the Centre of Policy Studies (CoPS). A brief 
comparison of the findings of this study with those of the RSMG and CoPS studies is 
contained in Appendix D of this report.

In October 2010, the MDBA released the Guide to the proposed Basin Plan (MDBA 
2010a). The guide contained three SDL scenarios, which involved reductions in 
Murray–Darling Basin (MDB) surface water diversions of 3000, 3500 and 4000 
gigalitres (GL). This report considers SDL scenarios developed for the draft Basin 
Plan; specifically, the 2800 GL scenario, as well as 2400 GL and 3200 GL sensitivity 
analysis scenarios. For ease of discussion, this report focuses in depth on the 2800 GL 
scenario. Results for the 2400 and 3200 GL scenarios are presented in appendix E.

The role of modelling
Economic modelling allows complex policy changes to be analysed within a 
disciplined analytical framework. Economic modelling of the Basin Plan aims to 
estimate the potential economic effects of a given policy scenario (including, for 
example, elements of the Basin Plan and the WftF program) relative to a defined 
baseline scenario, holding other variables constant. As such, modelling estimates 
presented here should not be interpreted as forecasts of future agricultural 
production or economic activity in the MDB, which will depend on a wide range of 
external variables not incorporated into modelling frameworks. 

Key policy uncertainties include: the specification of the MDBA’s Environmental 
Watering Plan (EWP); the behaviour of environmental water holders such as the 
Commonwealth Environmental Water Holder (CEWH); and the effects of the WftF 
program (including the volume of infrastructure water savings achieved). Other 
general uncertainties include future changes in agricultural commodity prices, future 
changes in productivity and future climatic conditions. 

Summary
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This report outlines in detail all of the baseline and policy scenario assumptions 
made, and the key assumptions inherent in the economic models employed. Economic 
modelling necessarily requires some degree of simplification. The report provides 
a detailed discussion of the key model and data limitations of the study. A detailed 
understanding of the limitations of modelling is necessary in order to correctly 
interpret estimates. Finally, economic modelling in this study is undertaken at 
relatively broad geographical scales (for example, catchment level and higher); 
economic effects at lower regional scales (such as town level) remain inherently more 
difficult to estimate. 

Implementing the Basin Plan
A number of important uncertainties remain with regard to the detailed 
implementation of both the Basin Plan and the WftF program, including the 
specification of the EWP, the operation of the CEWH and the distribution of 
Commonwealth water purchases. These policy details may have important 
implications for the size and distribution of economic effects associated with the 
Basin Plan and the WftF program.

Water supply variability
The economic effects of the Basin Plan will depend on how reductions in irrigation 
water availability are distributed over time under varying seasonal conditions. This 
will depend on the nature of the environmental water requirements specified in the 
EWP and pursued by the CEWH. At present, the nature of the environmental water 
requirements, and the type of entitlement portfolio required to satisfy them, remains 
subject to some uncertainty.

In practice, the CEWH’s water demands are unlikely to be matched exactly by its 
portfolio of water entitlements, regardless of that portfolio’s composition. As such, 
the CEWH is likely to be required to engage in annual allocation water trading and 
carryover, subject to the provisions in the Water Act. CEWH allocation trading and 
carryover both have potential to help maximise the benefits and minimise the costs of 
the Basin Plan, and they remain important areas for future research.

MDBA hydrological modelling, while still subject to a range of uncertainties and 
limitations, provides some indication of the effects of the Basin Plan in a variable 
water supply context. For example, the hydrological modelling demonstrates a degree 
of counter-cyclicality between environmental demands and irrigation demands; that 
is, a tendency for environmental demands to be greater in wetter years and smaller in 
drier years.

The effects of the Basin Plan on irrigation water availability and market prices under 
different seasonal conditions (particularly during dry periods) may have implications 
for irrigation long-run capital investment decisions, in particular the relative 
profitability of annual versus perennial cropping. However, in practice, any effects the 
Basin Plan may have on long-run irrigator investment decisions are likely to be small 
relative to the effects of external factors such as climate change and commodity prices. 

Interregional water trade
Irrigator water trading is expected to play an important role in ensuring an efficient 
allocation of water across the Basin and in minimising the economic costs of the Basin 
Plan. Given water trading, the regional distribution of reductions in water availability 
will be, to some extent, independent of the location of initial Commonwealth 
entitlement purchases.
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The final regional distribution of Commonwealth water buybacks remains uncertain. 
Government water entitlement purchases are expected to be guided largely by 
defined environmental requirements and constraints (such as the EWP). For example, 
governments are expected to ensure sufficient water entitlements are obtained in 
each catchment to satisfy local environmental targets.

Government water purchasing to date has focused on obtaining a relatively even 
proportional mix of water entitlements across regions, at least within the southern 
connected system. The policy scenarios in this study, provided by the MDBA, 
assume relatively equal percentage reductions in surface water availability across 
catchments, particularly within the southern MDB.

Ultimately, the distribution of irrigation water use / activity in the Basin will be 
affected by irrigator-to-irrigator transactions in water markets (both entitlement 
and allocation). The modelling in this report provides estimates of potential trade 
flows (subsequent to government buybacks). In practice, the future direction of water 
trade flows will be affected by a range of uncertain variables, including changes 
in commodity prices, technologies and capital investment patterns, as well as any 
changes to prevailing water trading rules.

Modelling methodology 
This report follows previous ABARES studies, in particular those studies containing 
modelling estimates associated with the Guide to the proposed Basin Plan released 
in October 2010 (ABARE–BRS 2010a and 2010b). This study builds on the modelling 
methodology employed in those previous studies, making use of the ABARES Water 
Trade Model (WTM), to estimate the economic effects of reduced water availability 
on irrigated agriculture, and the ABARES AusRegion model, to estimate the flow-on 
effects to regional economies.

This study introduces a number of refinements to the methodology and assumptions 
employed in previous studies, following consultations with the MDBA and key 
stakeholders after the release of the guide. A detailed summary of changes to the 
methodology is provided in the report. Some of the key refinements include:
• a more detailed consideration of water supply variability. Variability scenarios 

presented in the report illustrate how the SDLs might affect irrigators across a 
variety of water availability levels (for example, ‘good’, ‘dry’ and ‘very dry’). A 
detailed discussion of variability-related policy issues is also presented in the 
report

• converting changes in water diversions to changes in irrigation use. Irrigation use 
is only one component of total water diversions. Percentage changes in irrigation 
water use are likely to be greater than percentage changes in water course 
diversions 

• various refinements to the WTM baseline dataset. In particular, the WTM baseline 
irrigation water use now accounts for pre–Basin Plan environmental water 
recovery, including The Living Murray

• taking into account the effects of other government policies, specifically WftF, 
incorporating assumptions on water entitlement purchase and infrastructure 
investment by governments, similar to ABARE–BRS (2010b)

• a focus on both short and long-run employment effects.
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Modelling estimates
Main scenarios
This study considered three main policy scenarios as outlined below. Assumptions 
for each of these scenarios are based on estimates provided by the MDBA and the 
Department of Sustainability, Environment, Water, Population and Communities 
(DSEWPaC). In particular these scenarios are based on the MDBA’s hydrological 
modelling of the SDLs and on DSEWPaC’s estimates of WftF (infrastructure water 
savings and buybacks). The study also evaluated a range of sensitivity analysis 
scenarios, which are discussed in detail in the main report. 
• Scenario 1: 2800 GL SDL without Australian Government investment in water 

saving infrastructure (SDLs no infra.)—the total reduction in irrigation water 
availability as a result of the proposed (2800 GL) SDLs in the draft Basin Plan. This 
scenario assumes SDLs are satisfied solely through water entitlement buybacks (in 
the absence of infrastructure investments).

• Scenario 2: 2800 GL SDL 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 
investments in irrigation infrastructure, via the Australian Government’s WftF 
program. Water savings achieved through these infrastructure programs reduce 
the volume of water required to be achieved through entitlement buybacks.

• Scenario 3: 2800 GL SDL 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.

Scenario 1 (SDLs no infra.) involves a long-run average 
reduction in Basin irrigation surface water availability 
of 28.8 per cent. Assumed reductions vary by catchment, 
with smaller reductions specified in the northern MDB 
(15.7 per cent) relative to the southern MDB (34.6 per cent). 
Reductions in groundwater use are also specified for two 
regions (Condamine–Balonne and Goulburn–Broken), leading 
to an estimated reduction in Basin groundwater use of 
8.4 per cent. When combined, these surface and groundwater 
reductions result in a 25.9 per cent reduction in total 
irrigation water use in the MDB under scenario 1 (see figure). 

The final assumptions (changes in total water availability) 
for each scenario are represented in the figure. The modelled 
reduction in total water use is 18.8 per cent after water 
savings (scenario 2) and 10.5 per cent after water savings 
and water buybacks to date (scenario 3). 

The scenarios outlined above focus on long-run adjustments 
in water availability and economic activity. In practice, the 
above policies will be implemented gradually over a number 
of years. 

The figure below presents the stylised policy timeline Note: Percentage �gures do not total 100 per cent because of 
rounding error.
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considered in this study, where the adjustment from current (after water buybacks 
to date) to final (SDLs with infra.) water availability levels occurs gradually from now 
until 2018–19. In addition, the MDBA has specified a review point to occur around 
2015. 

Effects on the Murray–Darling Basin irrigated agriculture 
sector
Under the SDLs no infra. scenario, modelling results indicate an MDB-wide reduction 
in the gross value of irrigated agricultural production (GVIAP) of 12.7 per cent or 
$765 million relative to baseline, and a reduction in irrigated agriculture profit of 
8.2 per cent (all after interregional water trading). After including water savings, 
the adverse effect on GVIAP reduces to –9.0 per cent or –$542 million. Estimated 
changes in GVIAP relative to baseline are higher in the southern Basin (–14.8 per cent 
for the SDLs only scenario) than in the northern Basin (–8.8 per cent for the SDLs 
only scenario). These estimated reductions in GVIAP represent changes relative to 
the defined baseline. In practice, any future improvements in industry productivity 
would act to offset these effects.

The largest reductions in the value of irrigated production are estimated in the rice, 
cotton and dairy sectors. However, the distribution of the effects at an activity level 
remains dependent on a number of uncertainties, including water supply variability, 
commodity prices and future technological change.

The regional distribution of reductions in water use and irrigated production will 
be driven to some extent by irrigator water trading, especially within the southern 
connected Basin. In the main WTM scenarios, the Murrumbidgee and NSW Murray 
regions are estimated to be net exporters of water, while the Vic Murray and SA 
Murray regions are estimated to be net importers. 

Future long-run water market trends remain inherently unpredictable and may be 
influenced by a range of variables. To illustrate this, a sensitivity analysis scenario 
was undertaken to estimate the water trade flows under alternative assumptions 
about prevailing relative commodity prices. This scenario results in a substantially 
altered pattern of water trading. In particular, a modelled decline in grape prices leads 
to a reduction in downstream water trade to the SA Murray and Vic Murray regions.

Variability scenarios
For this study, WTM variability scenarios were constructed to illustrate how the SDLs 
might affect the irrigation sector across ‘good’, ‘dry’ and ‘very dry’ water availability 
years, drawing on the MDBA modelled diversion time series data. Results from these 
scenarios are considered in more detail in the main report. 

Stylised policy timeline

non–Basin Plan recovery

Basin Plan water buybacks

Basin Plan infrastructure

Note: This is a stylised policy timeline only and is intended to be indicative of the model scenario developed in this study. In practice, some aspects of the 
Living Murray remain ongoing, while some investments under the Sustainable Rural Water Use and Infrastructure Program began in 2007–08 and some 
savings have already been secured.

2004–05 to 2010–11

2007–08

2011–12 to 2014–15 2015–16 to 2018–19

The Living Murray, Water For Rivers, others

water buybacks to date remaining buybacks, stage 1

Sustainable Rural Water Use and Infrastructure Program

remaining buybacks, stage 2
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The average economic effects in the variability scenarios are not dramatically 
different from those of the main scenarios (a reduction in GVIAP of 13.5 per cent and 
a reduction in profit of 9.3 per cent), given percentage reductions in total water use 
in ‘dry’ years are slightly smaller than reductions in ‘good’ years. A hypothetical high 
variability scenario was developed to demonstrate the effect of a scenario involving 
larger reductions in drier years (but equal reductions on average). The SDLs only 
high variability scenario involves a larger 14.7 per cent reduction in GVIAP (and a 
10.7 per cent reduction in profit). This result reflects the higher marginal cost (price) 
of water in drier years. 

As discussed, changes in water supply variability may lead to different patterns of 
irrigated production, in particular, substitution away from perennials toward annual 
activities. A sensitivity analysis was undertaken to illustrate how the results might 
be altered by a particular arbitrary shift in production mix (a 20 per cent reduction 
in perennial land use). This scenario results in a relatively higher reduction in GVIAP 
(16.8 per cent), but a relatively comparable reduction in profit (10 per cent). 

Effects on total Murray–Darling Basin agriculture
Declines in irrigated agricultural production in the Basin are expected to be offset 
to some extent by increases in dryland agricultural production. The WTM estimates 
an expansion in dryland production (by employing land removed from irrigated 
production) in the order of 1.2 per cent of baseline GVIAP (for the SDLs no infra. 
scenario), partially offsetting the 12.7 per cent reduction in irrigated production.

In the model baseline, GVIAP represents approximately 38 per cent of total gross 
value of agricultural production (GVAP) in the MDB. Total agricultural production 
accounts for around 15 per cent of total baseline economic activity (gross regional 
product) in the MDB. Given the estimated reductions in GVIAP and increases in non-
irrigated production, the SDLs no infra. scenario leads to a total estimated reduction 
in Basin GVAP of 4.3 per cent. 

Effects on regional economies

Gross regional product
The AusRegion model estimates regional economic effects, including changes in gross 
regional product (GRP), employment and consumption, taking into account estimated 
reductions in GVAP, as well as offsetting effects of government policies, including 
proceeds from water buybacks and water savings achieved through infrastructure 
investments.

The AusRegion model estimated a 1.13 percent reduction in MDB GRP relative to 
baseline as a result of the SDLs (scenario 1a, SDLs no infra.), and a 0.81 per cent 
reduction after including projected water savings (scenario 2, SDLs with infra.). At an 
aggregate level, estimated changes in GRP are relatively modest, particularly in the 
context of expected annual growth in GRP (AusRegion assumed that baseline growth 
in MDB GRP is in the order of 3.3 per cent each year). 

While the inclusion of water sale proceeds has minimal effects on GRP changes, 
it does have significant effects on real consumption, which declines by only 
–0.41 per cent relative to the baseline under the SDLs with water sale proceeds 
(scenario 1a) and by –0.93 per cent without (scenario 1b). At the regional level, 
the largest GRP effects are estimated to occur in the NSW Riverina region 
(Murrumbidgee and NSW Murray), with a 2.1 per cent reduction relative to baseline. 
However, real consumption in the Riverina region is estimated to decrease by only 
0.8 per cent as a result of substantial water sale proceeds.
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Summary

Employment
As observed in previous studies, the AusRegion model estimates essentially negligible 
changes in total employment in the long run given the assumption that efficient 
labour markets reallocate labour between industries and sectors. As with GRP 
effects, long-run employment effects for smaller irrigation-dependent communities 
may be more significant than those estimated for large model regions. Further, the 
SDLs may result in significant movement of labour between industries, including a 
reduction in employment in agriculture and related sectors. 

Short-run model scenarios were constructed to illustrate the number of employees 
potentially displaced from agriculture-related industries prior to any subsequent 
labour reallocation. The short-run AusRegion estimates involve an annual 
–0.05 per cent change in employment in the MDB (relative to baseline) for each year 
between 2011–12 and 2018–19 as a result of adjustment from water buybacks to date 
to SDL levels of water use. 

However, these short-run estimates have the potential to overstate actual 
employment effects given the scope for adjustment on an annual timescale and for 
the offsetting effects of government investment in the region. For example, after 
including the economic stimulus from government infrastructure investments during 
this transition period, a 0.33 per cent increase in employment relative to baseline 
(per year) is estimated during the transition period. This increase reflects the 
temporary stimulus effects during the construction phase of irrigation infrastructure 
investment projects. 

Effects on towns and communities
AusRegion modelling provides estimates at a broad regional scale. In practice, 
changes in GRP and employment are unlikely to be distributed uniformly within 
these large regions. Rather, it is likely that effects may be concentrated in smaller, 
more remote and more irrigation-dependent rural communities. In this regard, the 
Basin Plan may add to existing long-term trends of population decline in small towns 
and growth of larger regional centres. 

Estimating the likely distribution of Basin Plan effects at a town or community level 
is inherently difficult. Local-level effects are not considered in detail in this study but 
have been investigated in other studies. For example, ABARE–BRS (2010a) presents 
analysis of farm survey data, identifying towns particularly reliant on irrigation 
activity, while ABARE–BRS (2010c) presents a Basin vulnerability analysis drawing 
on statistics from the Australian Bureau of Statistics (ABS) and on Basin Plan 
scenarios. Community-level effects are also considered in further detail by  
MJA et al. (2010) and EBC et al. (2011).

Given the difficulty in predicting the location of local effects, it is important that 
the effects of the Basin Plan are closely monitored and that any government policy 
responses be adaptive. 
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Summary

Summary of key modelling results

Scenario   Scenario 3
 Scenario 1 Scenario 2 SDLs with infra., 
 SDLs no infra. SDLs with infra. after BB to date

 Long run percentage change relative to baseline
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 –0.81 –0.48

Household consumption –0.41 –0.28 –0.16

Employment –0.05 –0.03 –0.01

Note: All results after interregional water trade.
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Introduction

The Water Act 2007 established the Murray–Darling Basin Authority (MDBA) and 
set it the task of developing a Basin Plan. Central to this plan is the establishment 
of sustainable diversion limits (SDLs)—limits on the volumes of water available for 
consumptive use, to ensure sufficient water resources are available to maintain and 
restore key environmental assets.

In October 2010, the MDBA released the Guide to the proposed Basin Plan (MDBA 
2010a), which contained a range of alternative SDL options or scenarios. The MDBA 
commissioned ABARES (formerly ABARE–BRS), along with a number of other 
research agencies, to undertake economic analysis of the SDL scenarios proposed in 
the guide. ABARES presented its economic analysis of the SDLs in its report to the 
MDBA (ABARE–BRS 2010a) and was subsequently quoted in the guide. 

ABARES has been commissioned by the MDBA to produce updated economic 
modelling estimates to support the development of the draft Basin Plan; in particular, 
estimates of the effects on irrigated agricultural industries and Basin regional 
economies of  SDLs for surface and groundwater—specifically, the 2800 gigalitre 
(GL)scenario. ABARES is one of a number of research agencies providing economic 
modelling estimates to support the development draft Basin Plan; other studies 
include those by the Risk and Sustainable Management Group (RSMG) and the Centre 
of Policy Studies (CoPS).

This study builds on the modelling methodology employed in previous studies 
(specifically, ABARE–BRS 2010a). In particular, this study makes use of the ABARES 
Water Trade Model (WTM), to estimate the economic effects of reduced water 
availability on the irrigated agriculture sector, and the ABARES AusRegion model, to 
estimate the flow-on effects to regional economies. However, this study introduces a 
number of refinements to the methodology and assumptions employed in previous 
studies, following consultations with the MDBA and key stakeholders after the 
release of the guide.

While this study builds on earlier work, the modelling methodology, the scenarios and 
the assumptions that underlie them remain subject to a number of limitations. This 
report provides a detailed description of the methodology and assumptions employed 
and the various limitations involved. 

An adequate understanding of the study’s limitations is necessary in order to 
correctly interpret modelling estimates. In particular, modelling estimates presented 
in this study should not be interpreted as forecasts of future agricultural production 
or economic activity in the Murray–Darling Basin (MDB), which will depend on a wide 
range of uncertainties not incorporated into modelling frameworks. 

Further, a number of key aspects of the implementation of the SDLs remain 
unresolved; in particular, the specification of the environmental water requirements 
and the operation of the Commonwealth Environmental Water Holder (CEWH). In 
general, the way in which the SDLs are implemented under conditions of variable 
water supply will have significant implications for the economic effects.

Chapter 2 of this report provides background information on previous research to 
date. Chapter 3 provides a discussion of the implementation issues surrounding the 
SDLs; in particular, the issue of water supply variability. Chapter 4 summarises the 
modelling methodology and outlines all of the model scenario assumptions. Chapter 
5 outlines some of the main limitations of the modelling methodology. Chapter 6 
presents key modelling estimates. The report also contains a range of appendixes 
providing further detail on the main model scenario assumptions and results, as well 
as the results of various sensitivity analyses. 
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Background

In October 2010, the MDBA released the Guide to the proposed Basin Plan (MDBA 
2010a). One of the main objectives of the Basin Plan is to improve the health of water-
dependent ecosystems by reducing consumptive diversions to environmentally 
sustainable levels. The guide contained three SDL scenarios, which involve reducing 
diversions by 3000, 3500 and 4000 GL. 

This chapter summarises previous modelling undertaken by ABARES and others in 
relation to the Basin Plan. It also identifies some of the limitations of this modelling 
and some refinements to ABARES modelling since the release of the guide. 

ABARES reports on the Guide to the proposed Basin 
Plan 
ABARES (formerly ABARE–BRS) completed two economic modelling reports in 
October 2010, coinciding with the release of the guide (MDBA 2010a). The first report, 
Environmentally sustainable diversion limits in the Murray–Darling Basin: socioeconomic 
analysis (ABARE-BRS 2010a), was prepared for the MDBA and focused on the 
economic impact of the SDLs in isolation from other government policies. Estimates 
from this study were quoted in the guide. 

The main estimates reported in ABARE–BRS (2010a) included changes in the value 
of irrigated agricultural production, regional economic activity and employment 
due to reduced irrigation water availability under the 3000, 3500 and 4000 GL SDL 
scenarios. This report also contains a detailed description of modelling methods 
(and importantly, modelling limitations), scenario assumptions, and uncertainties 
surrounding the estimates. 

The ABARE–BRS (2010a) report also contains other non–model based analysis 
of the SDL scenarios outlined in the guide. This included combining an analysis 
of ABARES farm survey data on expenditure by irrigators with land use mapping 
data to illustrate the potential geographic distribution of economic effects of the 
Basin Plan. There is also a discussion of the main policy issues associated with the 
implementation of the Basin Plan, including the definition of water property rights 
(particularly, water storage rights) and the facilitation of efficient water markets. 

The second report, 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 2010b), was prepared for the Department of Sustainability, 
Environment, Water, Population and Communities (DSEWPaC). This second 
report provided estimates of the economic effects of the 3500 GL SDL scenario 
contained in the guide, taking into account the offsetting effects of other government 
policies, specifically the Water for the Future (WftF) program and the Australian 
Government’s ‘Bridging the Gap’ commitment. This study included assumptions 
(provided by DSEWPaC) on projected water savings from investment in more 
efficient irrigation infrastructure and on the expenditure on these investments and 
expenditure related to the government purchase of water entitlements.

For brevity, this report focuses on the changes in model structure, baseline data and 
scenario assumptions introduced in this study relative to that of ABARE–BRS (2010a, 
2010b). As such, ABARE–BRS (2010a, 2010b) should be consulted for a more detailed 
description of the underlying modelling methods and assumptions used in this analysis.

Given various changes in methodology and assumptions (outlined below), the results 
of this study are not directly comparable with those presented in ABARE–BRS 
(2010a, 2010b).
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Background

Other economic studies relating to the guide
In addition to commissioning ABARES to model the economic effects of the SDLs 
contained in the guide, the MDBA also commissioned studies from the Risk and 
Sustainable Management Group (RSMG) from the University of Queensland 
(Mallawaarachchi et al. 2010) and the Centre of Policy Studies (CoPS) at Monash 
University (Wittwer 2010). The Wentworth Group of Concerned Scientists (Wentworth 
Group 2010; Grafton & Jiang 2011) also released reports analysing the guide. 

Appendix B in ABARE–BRS (2010a) provides a comparison of the economic modelling 
estimates generated by ABARES with those in other relevant studies. While estimates 
generated by each study differ because of differences in model structure, baseline 
data and policy scenario assumptions, they are similar at a Basin level (ABARE–BRS 
2010a). 

A report by the Centre for International Economics (CIE) also provides a comparison 
of the main modelling studies analysing the impact of reductions in irrigation 
diversions. The CIE (2011) notes that the RSMG and ABARES modelling generate 
similar aggregate changes in the value of agricultural output in the Basin, while CoPS 
tends to estimate relatively smaller effects. 

The MDBA has again engaged CoPS and RSMG to undertake further economic 
modelling, this time to support the development of the draft Basin Plan. Details of 
these modelling studies are presented in separate reports, while a brief comparison 
of the results of the three studies is provided in Appendix D of this report.

Issues raised after the release of the guide
Following the release of the guide, ABARES and the MDBA have been involved in 
ongoing discussions aimed at refining the economic analysis of the Basin Plan. This 
section summarises the key issues identified in those discussions. Many of the issues 
relate to the limitations of the economic modelling undertaken for the guide, and have 
been previously discussed in detail in ABARE–BRS (2010a). 

In general, all economic modelling is subject to limitations and uncertainties, and it 
is important to be aware of these and their implications when interpreting model 
estimates. Chapter 4 provides a detailed discussion of the limitations of the modelling 
estimates presented in this report. 

Diversions versus irrigation use
Previous modelling estimates (ABARE–BRS 2010a, 2010b) assumed that percentage 
changes in irrigation water availability matched percentage changes in long-run 
average water course diversions by catchment, as estimated by the MDBA (2010). 
However, diversion figures alone provide an incomplete picture of the potential 
effects of the Basin Plan on irrigation water availability.

In practice, irrigation water use is only one component of total diversions—other 
components include town water, stock and domestic, and conveyance water. However, 
it is unlikely that these components of water use will be significantly reduced under 
the Basin Plan. Reductions in diversions are expected to be achieved predominantly 
through the purchase of irrigation water entitlements. Therefore, percentage changes 
in irrigation water use are likely to be greater than percentage changes in water 
course diversions.



6 ABARES  
Modelling the economic effects of the Murray–Darling Basin Plan 

Estimates of changes in irrigation water availability (as opposed to total diversions) 
were not available for this study. In the absence of these data, ABARES has converted 
MDBA estimates of changes in diversions into estimates of changes in irrigation water 
availability (more detail on this adjustment is provided in Chapter 4).

Water supply variability
As noted in ABARE–BRS (2010a), a complete picture of the economic effects of the 
Basin Plan cannot be obtained without a more detailed consideration of water supply 
variability. The economic effects of the plan will depend not just on the long-run 
average reductions in diversions / irrigation use, but also on how those reductions 
are distributed across time and, importantly, under different seasonal conditions. 

The temporary water market indicates that the marginal value of water varies over 
time, and is substantially higher in dry years. Further, the distribution of irrigation 
water availability under varying seasonal conditions (in particular, the availability 
during dry periods) may have implications for long-run capital investment decisions, 
especially on the long-run relative mix of annual and perennial activities (see  
ABARE–BRS 2010a). In practice, such irrigator investment decisions will also be 
influenced by a wide range of external factors, including relative commodity prices. 

The effect of the Basin Plan in a variable water supply context will depend 
predominantly on the nature of the environmental water demands, as specified in the 
environmental watering plan and as pursued by environmental managers such as the 
CEWH. While much uncertainty remains about these policy implementation issues, 
current MDBA hydrological modelling does provide some indication of the potential 
effect of the Basin Plan in a variable water supply context. 

ABARES has attempted to incorporate some aspects of water supply variability into 
its updated modelling estimates (see Chapter 4) using MDBA-modelled diversion time 
series data for the current 2800 GL SDL scenario. Chapter 3 also contains a detailed 
discussion on variability-related issues.

Baseline dataset
The model baseline scenario requires data on irrigated land use, water use and the 
gross value of irrigated agricultural production (GVIAP) by region and activity. 
The baseline scenario relies primarily on Australian Bureau of Statistics (ABS) 
agricultural census data for 2000–01 and 2005–06 (a detailed description of the 
method used to generate the baseline scenario is contained in ABARE–BRS 2010a).

While the ABS census data are the most complete Basin-wide dataset available, these 
data have a range of limitations. Obtaining an accurate baseline dataset is further 
complicated by substantial changes in land use, water use and commodity prices in 
irrigated agriculture from year to year. 

Following consultation with stakeholders, ABARES has made a number of 
adjustments to the baseline scenario employed in this study (more details are 
provided in Chapter 4). 

Local-level effects
Economic models of irrigated agriculture in the MDB (including those of ABARES, 
RSMG, CoPS and the Australian National University) all operate at a broad regional 
level, typically the catchment level. As noted in ABARE–BRS (2010a), economic effects 
will not be uniform at a subregional level, with effects likely to be concentrated in 
smaller, more irrigation-dependent communities.

Background
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In practice, there remain a number of constraints on the construction of models 
that can estimate economic effects at small regional scales with any degree of 
accuracy (see Chapter 5). This study does not attempt to generate estimates at a finer 
geographical scale and uses the same regional definitions as used in ABARE–BRS 
(2010a).

A range of alternative research methods exist that can be used to provide an 
indication of potential economic effects at smaller regional scales, including statistical 
analysis (see ABARE–BRS 2010a and 2010c) and stakeholder consultation (see MJA et 
al. 2010 or EBC et al. 2011). In addition, regional estimates of changes in agricultural 
production by activity (estimated by models) can be compared with land use mapping 
data (as in ABARE–BRS 2010a).

Employment
More detailed discussion on the construction and interpretation of employment 
change estimates is provided in chapters 4 and 5.

As discussed in ABARE–BRS (2010a) and in Goesch et al. (2011), previous estimates 
of employment change were based on the long-run model assumption that labour 
markets are able to reallocate labour displaced from irrigated agriculture or 
associated industries. Given this assumption, models estimate essentially negligible 
changes in total employment in the long term.

Since the release of the guide there has been substantial interest in estimates of 
short-run employment change. ABARES post-guide modelling (discussed below) 
generated estimates of employment change with a short-run modelling assumption. 
These estimates provide an indication of potential transitional employment effects; 
that is, cumulative labour movement away from irrigated agriculture and associated 
industries (prior to any subsequent reallocation) over the adjustment period.

As outlined in Goesch et al. (2011), these cumulative short-run employment 
estimates represent an overestimate of likely employment effects given the gradual 
implementation of the SDLs and associated adjustment of labour markets and 
employment growth over time. In this report, both short-run and long-run estimates 
of employment change are generated. However, the employment results presented 
in this study do not take account potential adjustment costs faced by individuals 
associated with any movement between employment, such as relocation costs or 
retraining costs. 

ABARES research since the release of the guide
Following the release of the guide, the MDBA commissioned a consortium of 
consultants to undertake a socioeconomic study of the community-level effects of the 
Basin Plan (see EBC et al. 2011). In early 2011, the consortium commissioned ABARES 
to undertake further economic modelling using a number of revised modelling and 
scenario assumptions.

The first key change to the modelling involved using estimates of changes in irrigation 
water availability (as opposed to water diversions) based on estimates provided by 
the consortium. The second change involved generating employment estimates using 
a short-run model assumption. ABARES prepared a brief report detailing these new 
modelling estimates, which was published as an appendix to the consortium’s final 
report (EBC et al. 2011). ABARES also discussed these new modelling results in its 
Outlook conference paper in March 2011 (Goesch et al. 2011).

Background
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In addition, ABARES has made submissions to the House of Representatives Standing 
Committee inquiry into the impact of the Murray–Darling Basin Plan in regional 
Australia (the Windsor inquiry) and the Senate Standing Committee inquiry into the 
management of the Murray–Darling Basin since the release of the guide. 

As discussed, ABARES has also been involved in discussions with the MDBA and other 
stakeholders focused on the continued refinement of economic modelling of the Basin Plan.

Background
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Implementing the Basin Plan

Managing water supply variability
The economic effects of the SDLs will be highly dependent on how they are 
implemented year to year under variable water supplies. Economic costs will depend 
not just on the long-run average reduction in irrigation water availability but also 
on how these reductions are distributed across different time periods and different 
water availability levels (that is, in dry and in wet periods). 

Key aspects of the Basin Plan’s implementation include: the specification of 
environmental water plans, the role of the jurisdictions in establishing accredited 
water sharing plans and the behaviour of the CEWH. At present, significant 
uncertainties remain around all of these aspects. However, each will have an 
influence on the ultimate effects of SDLs on irrigated agriculture in a variable water 
supply context. 

This section provides a detailed qualitative discussion of policy issues related to the 
variability of irrigation water supply. The discussion here centres on variability in the 
total supply of water available for irrigation (the total pool of allocations available in 
the market), as opposed to the reliability or variability characteristics of individual 
water entitlements.

While modelled variability scenarios are also included (Chapter 5), a number of 
complexities exist relating to water supply variability that remain difficult to 
accurately incorporate into large-scale economic models (see Chapter 4). Many of 
these complexities are discussed in detail in this section.

Irrigated agriculture

Short-run adjustment
Water prices (as reflected in annual allocation prices) can 
vary significantly from year to year, largely in response 
to fluctuations in supply. During the worst of the recent 
drought (particularly 2006–07 to 2008–09), water 
allocation prices rose to unprecedented highs. Water 
prices then fell dramatically in 2010–11 following high 
inflows that led to high allocations in most catchments 
(Figure 1). A number of econometric studies have 
estimated the relationship between water prices and 
allocation levels, as well as a range of other explanatory 
factors, including irrigation farm rainfall and commodity 
prices (see, for example, Brennan 2006; Bjornlund & 
Rossini 2005; Wheeler et al. 2008).

The economic cost of removing water from irrigation (as 
measured by the market price of water) is significantly 
higher during dry years than during wet years. As such, 
the distribution of environmental demands (conversely, 
reductions in water available for irrigation) in relation to 
total water availability has the potential to significantly 
influence the economic effects of the Basin Plan. In 
particular, a Basin Plan that involves greater reductions 
in availability (greater environmental use) during dry 
years will involve higher economic costs (particularly in 
the short run). 

Note: 2010–11 Basin allocation �gure not available at time of 
publication; �gure shown represents indicative estimate. Annual 
allocation prices are average of weekly prices. 
Sources: waterexchange.com; MDBA (2011b); ABARES estimate
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Implementing the Basin Plan

The nature of irrigators’ responses to changes in water availability in the short run 
varies significantly across industries, particularly across the horticulture, broadacre 
and dairy industries. Irrigators involved in broadacre activities typically demonstrate 
the most elastic (or flexible) responses to changes in water availability, with these 
irrigators likely to significantly reduce water use in response to increases in prices 
given their ability to vary irrigation crop areas each season. 

In contrast, irrigators engaged in perennial activities (trees and vines) are likely to 
have inelastic (inflexible) demand for water in the short run, given the high costs 
they can incur when permanent plantings are subject to water stress (these costs can 
include not only yield losses in the current season but also losses in future seasons 
and, in extreme conditions, plant death). Such differences in industry responses to 
water availability have been observed empirically in the MDB (see, for example,  
Bell et al. 2007 and Hughes 2011).

Long-run adjustment
In the long run, irrigators face capital investment decisions, including investments 
in on-farm irrigation infrastructure as well as investment in perennial plantings. 
These decisions will be made with a view to maximising expected long-run average 
profitability given forward-looking expectations over key variables. 

One key variable is the future distribution of water supply across different climate 
conditions and the associated distribution of water allocation prices. Changes in the 
expected distribution of water allocation prices can have implications for investment in 
irrigation infrastructure and for the relative mix of irrigated activities (Brennan 2006).  
In particular, where the expected pool of water allocations available in dry years is 
reduced this may lower the long-run marginal profitability of perennial horticulture, 
given the significant costs these irrigators can face in dry years. For example, Connor 
et al. (2009) demonstrate adjustment away from perennials towards annuals due to an 
increase in water supply variability in an economic model of irrigation applied to the 
lower Murray.

Such adjustment should not necessarily be considered undesirable, given it will occur 
in a way that maximises long-run industry profitability. In fact, a shift towards more 
flexible production systems will reduce the industry’s sensitivity to dry conditions 
and reduce the likelihood of large spikes in water allocations prices. Further, such 
changes in industry mix will tend to occur only at the margin; that is, the relative 
mix of annuals and perennials may adjust gradually but, in practice, a mix of both 
activities is likely to prevail in the long run.

While changes in the distribution of water allocation prices have implications for 
capital investment decisions and the long-run mix of irrigated activities, a range 
of other variables will also influence investment decisions and industry mix. In 
particular, changes in commodity prices (and in expectations of future commodity 
prices) are likely to have substantial effects on irrigator investment decisions. 

Finally, it should be noted that another long-run adaptation option available to 
irrigators is water storage rights (carryover rights). In general, well-defined 
carryover rights allow irrigators to better manage the effects of water supply 
variability. Water storage rights are considered in more detail later in this chapter.

Water entitlements
There is a wide range of water entitlements across the Basin, each with varying 
reliability/variability characteristics, given differences in hydrology, water storage 
reserve policies and other administrative arrangements. Most irrigation systems 
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typically maintain at least two classes of irrigation water entitlements differentiated 
by their reliability/variability: high-reliability entitlements and low-reliability 
entitlements.

It is typically expected that most irrigators will maintain a holding of water 
entitlements reflecting their water demands. For example, irrigators engaged in 
perennial activities would be expected to hold high security entitlements (providing 
high allocations in most years), while irrigators engaged in annual broadacre 
activities would be expected to hold lower reliability entitlements (which provide 
high allocations only in wetter years). Such a strategy minimises irrigators’ reliance 
on temporary water trade, which may be beneficial to irrigators in the presence of 
transaction costs in temporary water markets (Freebairn & Quiggin 2006; Hughes & 
Goesch 2009a).

However, such a strategy should not be considered essential in the presence of 
efficient water allocation markets. For example, some irrigators may be able to 
operate effectively without holding water entitlements, relying only on the allocation 
market to satisfy their irrigation requirements. Further, continued reform of 
carryover rights across the Basin means that most irrigators can to some extent 
manage the variability of their water entitlement portfolio without purchasing 
additional entitlements.

As with irrigators, environmental managers like the CEWH may obtain some benefit 
from constructing a water entitlement portfolio that reflects the variability of its 
expected water demands. At present, the nature of the environmental demands and 
the type of portfolio that may best satisfy them remains subject to some uncertainty. 
However, available information on environmental water demands and current 
purchasing practices to date (see following sections) suggests that environmental 
portfolios are unlikely to require a high proportion of high-reliability products.

In the presence of an efficient temporary market, it is ultimately the size (in any 
given year) of the total water allocation pool that will exert most influence over 
water market prices and, therefore, irrigator behaviour. Changes in the volume and 
mix of entitlements available will affect irrigators to the extent that this alters the 
total volume of water allocations available in the market under different seasonal 
conditions and therefore alters seasonal water allocation prices. As such, the effects 
of changes in the volume or mix of water entitlements held by the irrigation sector 
(for example, as a result of purchases by environmental managers) may be offset 
by environmental manager-irrigator allocation trading or by irrigator carryover 
decisions (both considered further in following sections). 

As discussed, given the nature of expected environmental demands, governments are 
unlikely to require a relatively high proportion of high reliability water entitlements. 
However, if an environmental water manager were to purchase a large proportion 
of high reliability entitlements then, holding all else constant (including government 
allocation trading and irrigator carryover decisions), this would disproportionately 
reduce the volume of allocations available for irrigation in dry periods relative to wet 
periods. Note that this may occur even where the variability characteristics of each 
individual entitlement remain unaffected. 

However, even if this were to occur, in practice opportunities would still remain 
for allocation trading and carryover decisions to mitigate such effects. Further, the 
economics cost of removing high reliability water products from the irrigation pool 
for environmental use is internalised; that is, government environmental water 
holders, like all market participants, face the full economic cost of purchasing high 
reliability entitlements, as reflected in their significantly higher market prices.

Implementing the Basin Plan
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It should be noted that the WTM reflects annual irrigation water use and is intended 
to be representative of annual water allocation markets. The WTM does not explicitly 
model water entitlement trading, although variability scenarios implicitly reflect any 
changes in water supply variability induced by changes in the mix of entitlements. 

Environmental water demands 
Environmental water managers (such as the CEWH) will need to satisfy a wide 
variety of environmental targets. Each of these targets will require access to flows 
that differ in size, frequency and duration. Generally, for any given SDL volume, the 
type of environmental targets chosen and the way in which they are specified will 
have significant effects on the economic costs. 

The guide identifies a range of environmental targets and water requirements. 
In simplistic terms, environmental water requirements can be divided into two 
categories: intermittent high flow events and minimum in-stream flow requirements. 
Table 1 provides two examples (from the guide) of different watering requirements 
for environmental assets located in the Murray River, with the Barmah–Millewa 
requiring access to intermittent high flows and the Coorong, Lower Lakes being 
subject to minimum stream flow constraints.

Ultimately, the pattern of aggregate environmental water use over time will differ 
significantly from irrigation use (see MDBA time series data section). In particular, 
infrequent high flow event requirements are likely to result in a pattern of 
environmental water use that is decidedly more variable than that of irrigation. 

In certain wet years, environmental demands may be especially high as 
environmental managers seek to satisfy a range of high flow requirements. This is 
likely to coincide with periods where the marginal value of water use in irrigation 
is relatively low. This observation has led to the expectation of a ‘counter-cyclical’ 
relationship between environmental and irrigation water demands. 

This characterisation of the relationship between irrigation and the environment may 
be an oversimplification. In practice, environmental demands will depend not only on 
annual water availability, but also on other factors such as the time elapsed since the 
targets were last met (inter-arrival time). For example, environmental demands may 
be relatively low in some wet years where targets have been recently satisfied, and 
high in some dry years. 

Further, environmental demands may vary ‘pro cyclically’ at certain times. For 
instance, both irrigators and the environment may place a high value on available 
water allocations during extreme dry periods. The allocation of water between 

TABLE 1  Example environmental water requirements 

   proportion of
Indicator site environmental water requirements years required

 flow (ML/d) duration 
   %

Barmah–Millewa 25 000 6 weeks total 40–50 

 50 000 3 weeks total 25–30

Coorong, Lower Lakes Rolling 3-year average > 2 000 GL/y  95

 Rolling 3-year average > 1 000 GL/y  100

Note: these water requirements represent a subset of those defined for these indicator sites in the guide (MDBA 2010a).
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irrigation and the environment during times of extreme scarcity will be a significant 
factor influencing the size of the economic costs of the SDLs.

The way in which environmental watering requirements are specified may have 
important implications for the efficiency of the Basin Plan (the minimisation of 
economic costs / maximisation of environmental benefits). For example, recent 
research by the Victorian Department of Primary Industries (Heaney, Beare and 
Brennan 2011) has considered the flexibility of inter-arrival times. Their modelling 
illustrates that even small increases in flexibility (how often desired inter-arrival 
times are achieved) can result in significant reductions in costs. Put simply, if an 
environmental flow event is required during an extended dry period, delaying the 
event can be economically beneficial given the possibility of wetter conditions in 
the immediate future. At the same time, these economic gains need to be evaluated 
against the potential environmental costs of delaying specific flow events. 

Meeting environmental water demands
A range of mechanisms are available for securing environmental water, including 
the purchase of water entitlements, water allocations and water options contracts, 
as well as the use of water storage (carryover rights). Allocation trading and use of 
storage rights are considered in detail below.

Allocation trading
Like irrigators, the CEWH could benefit from constructing a water entitlement 
portfolio that reflects the variability of its expected water demands. However, in 
practice, no portfolio of irrigation water entitlements is likely to closely match 
environmental water requirements. This is because existing water entitlements 
have been designed specifically to meet irrigation demands and the provision of a 
relatively stable supply of water each year—at least compared with natural river 
flows and environmental demands (see MDBA time series data section). 

As such, water allocation trade is expected to be important if environmental water 
demands are to be met efficiently. In the absence of this trade, large differences are 
likely to occur in the marginal value of water for irrigation and the environment. 
For example, there may be periods where the environment has more water than it 
needs, while there may be strong demand in the irrigation sector, and vice versa. 
Environment – irrigator water allocation trading during such periods could generate 
significant efficiency gains of benefit to both the Commonwealth (environment) and 
to irrigators.

Concerns have previously been raised about the CEWH’s ability to engage in 
allocation trade, given various legislative constraints under the Water Act (Goesch 
et al. 2011). However, a recent discussion paper from DSEWPaC (2011) suggests that 
the Act does provide sufficient flexibility to engage in annual allocation trade. For 
example, under the Water Act, water allocation trades by the CEWH are permitted 
where they serve to improve environmental outcomes (DSEWPaC 2011). This would, 
for example, permit the CEWH to sell allocations in low environmental demand 
periods so long as the proceeds were used to purchase allocations in future years 
when environmental demand is high (DSWEPaC 2011).

The CEWH’s potential entry into the water allocation market raises a number of 
policy design issues. The CEWH will be a large player in the market, potentially 
holding around 30 per cent of water rights. As such, its transactions in the allocation 
market could have non-trivial effects on allocation prices. Some have raised the 
issue of strategic behaviour by the CEWH and the need to regulate against this. 
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Another issue will be the CEWH’s effect on irrigator expectations of future water 
price volatility. As discussed earlier, expectations regarding future price volatility 
are one factor influencing long-run investment decisions. The development of 
suitable transparency and governance arrangements for CEWH allocation trading is 
considered further in DSEWPaC (2011).

Storage rights
Water storage (carryover) rights are another important mechanism by which 
the CEWH can vary the intertemporal profile of its water holdings to match its 
requirements. For example, the CEWH may be able to satisfy years of very large 
environmental demand by carrying over (holding in storage) excess water allocations 
from low environmental demand years. 

Storage rights may also play a very important role in mitigating the effects of high 
environmental demands in extreme dry periods. As discussed, competing irrigation 
and environmental needs may result in significant increases in water prices in very 
dry periods. Given this possibility, both irrigators and environmental managers may 
increase storage reserves (carryover) to minimise the likelihood of such extreme 
water scarcity occurring. 

Well-defined carryover rights will generally enable irrigators to better manage 
the variability of irrigation water supplies. However, for water storage rights to be 
effective (for both irrigators and the CEWH) they need to be well specified in terms of 
accurately reflecting hydrological realities. In particular, water storage rights should 
accurately reflect actual water storage capacity constraints (and storage losses), 
while not imposing any artificial constraints (Hughes & Goesch 2009a). 

In recent years, significant reform of water storage rights has occurred in many Basin 
catchments; however, there remains scope for improvement. For example, arbitrary 
limits on carryover exist in a number of systems, most notably the Murrumbidgee. 
In other cases, storage rights can be overly permissive if they fail to adequately 
reflect storage capacity constraints. In these cases, storage rights can have external 
effects—where one user’s carryover decisions can adversely affect the yield of other 
users’ water entitlements. 

Reform of water storage rights remains an important area of water policy (for more 
detail, see Hughes & Goesch 2009a and 2009b).

Insights from MDBA time series data
MDBA hydrological modelling generates times series data on surface water diversions 
for each Basin region over a 114-year sequence of historical climate. This section 
briefly analyses these data. While this modelling remains subject to a range of 
uncertainties and limitations, it does provide some indication of the effects of the 
Basin Plan in a variable water supply context.

MDBA hydrological modelling 
The MDBA combine a suite of hydrological models (developed separately by the 
jurisdictions) to represent river systems across the entire MDB. These models 
include representations of river system flows and diversions, given current levels of 
development and water sharing plans. In addition, the MDBA maintains a spreadsheet 
model to represent environmental water demands. This model determines the 
scheduling of environmental water use, subject to a set of defined environmental 
watering rules (such as those outlined in table 1) and an entitlement based 
environmental watering account.
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The environmental modelling involves a number of simplifying assumptions, 
necessitated by time constraints (MDBA 2011b). For example, scheduling of 
environmental demands is undertaken from a position of perfect foresight (future 
water availability levels are known), while the scheduling of demands occurs on an 
annual time scale (MDBA 2011b).

One key reporting variable from this modelling is surface water diversions. 
Diversions provide an incomplete picture of the variability profile of irrigation water 
availability, since diversions may differ significantly from availability because of 
unused allocations and carryover. Further, non-irrigation components of diversions 
(such as conveyance water and town water) will tend to be relatively less variable 
than irrigation allocations.

Modelling undertaken for the guide did not impose any constraints on the behaviour 
of the environmental water manager (for example, the CEWH). Effectively, the 
MDBA modelling assumed that environmental water demands were satisfied 
through rules-based water (or equivalently through completely unconstrained 
water allocation trade/carryover). However, this modelling did impose a range of 
standard operational constraints such as outlet capacity constraints.

More recent modelling for the 2800 GL scenario (MDBA 2011b) has attempted to 
represent water entitlement purchase (pro rata across entitlement categories) 
by the Commonwealth, and constrains the CEWH to meeting environmental 
demands from its annual allocations plus an arbitrary 20 per cent carryover 
allowance (MDBA 2011). This allowance is subject to a further constraint that 
the environmental water account  balance over a rolling five-year period. This 
allowance is intended to be implicitly representative of annual storage carryover 
or allocation trading by the CEWH; however, the hydrological modelling does not 
explicitly represent either.

As with the economic modelling, this hydrological modelling necessarily requires a 
range of simplifying assumptions, particularly in relation to the characterisation of 
environmental water holders. For example, in practice, the flexibility of the CEWH is 
likely to be somewhere in-between that assumed in the guide modelling and that of 
the draft modelling 

The draft modelling involves most of the same environmental water requirements 
contained in previous guide modelling. However there are some important changes, 
which are important to keep in mind when interpreting the model results. Firstly, 
the Lower Lakes water requirements, while included in recent modelling, were 
not included in modelling for the guide (MDBA 2010b). Secondly, a number of the 
very high flow water requirements (as outlined in the guide) in the southern Basin 
are excluded from the recent modelling because of operational constraints (MDBA 
personal communication 4 August 2011). A further advancement from the Guide is 
the inclusion of a significant number of smaller ‘in-channel freshes’ especially in the 
Northern basin. 

Time series data
Time series diversion data supplied by the MDBA, for the southern connected MDB, 
from both the guide (3000 GL) and draft (2800 GL) modelling, are shown in figures 2 
to 9. Significant differences are observed in the modelling results from the guide and 
the draft, as would be expected given the differences in assumptions. Despite these 
differences, a number of useful insights can be drawn. 

Firstly, environmental water demands are more variable than irrigation demands. 
Specifically, in both guide and draft modelling, environmental demands (the 
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reductions in irrigation diversions) are more variable over time than the allocations 
of a notional ‘pro rata’ water entitlement portfolio (as shown in figures 6 and 7). As 
would be expected, environmental demands are much more variable under the guide 
modelling than under draft modelling, given the increased flexibility assumed. 

As discussed, environmental water requirements tend to focus on restoring more 
natural (and inherently variable) flow patterns, while existing water entitlements 
are designed to provide relatively stable water allocations from year to year. As such, 
carryover and allocation trade will remain important in enabling the CEWH to meet 
such variable water demands.

Secondly, the modelling illustrates a degree of counter-cyclicality to environmental 
demands: environmental demands tend to be larger in high availability years and 
smaller in lower availability years. This counter-cyclical relationship is more evident 
in recent draft modelling (Figure 5). 

The modelling demonstrates, contrary to some concerns (The Weekly Times, ‘Focus 
needed on Lower Lakes’, weeklytimesnow.com.au, 10 August 2011), that Lower Lakes 
water requirements can be achieved without substantially reducing the supply of water 
in dry years. That is, in the draft modelling, these requirements can be satisfied with a 
‘pro rata’ portfolio of entitlements (they do not require a large volume of high-reliability 
entitlements). However, this result is conditional on the use of a historical time series 
and an assumption of perfect foresight. For example, achievement of the Lower Lakes 
requirements could have greater proportional effects on water supply in the event of a 
dry sequence of greater severity than that observed in the historical record.

In general, the hydrological model results estimate that the frequency of extreme low 
allocation years for the irrigation sector is not significantly increased under either 
the draft or guide SDL scenarios. (figures 8 and 9). Figures 8 and 9 also illustrate 
the clear differences between the guide and draft modelling. For example, in the 
guide modelling, irrigation supply is subject to greater variance after the Basin Plan 
(Figure 8). In comparison, in the draft modelling, the variance of irrigation water 
supply is compressed, given less variable and more counter-cyclical environmental 
demands, (Figure 9).
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FIGURE 3  MDBA modelled diversions (draft 2800 GL), southern MDB, 1895 to 
2009
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FIGURE 6  MDBA modelled diversions (guide 3000 GL), southern MDB, 
environmental demand

FIGURE 7  MDBA modelled diversions (draft 2800 GL), southern MDB, 
environmental demand
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Interregional water trade
Water entitlement and allocation markets play a key role in ensuring an efficient 
allocation of available water resources across irrigators and, importantly, across 
regions—substantial interregional water trade has been observed within the 
southern connected Basin in recent years (see, for example, NWC 2010 and 
Appendix B). Water markets help to ensure that at each point in time available water 
resources are directed to their highest value uses. In doing so, water markets help to 
mitigate the economic effects of reductions in irrigation water availability, whether 
they are the result of drought or policy intervention (to increase environmental 
flows). 

While the Basin Plan is required to establish SDLs for each catchment, the market is 
expected to play a major role in determining the ultimate distribution of water across 
the southern Basin in particular. The MDBA has stressed that the Basin Plan will 
support efficient water markets and that the implementation of the SDLs should not 
unnecessarily constrain interregional water trading (MDBA 2010a).

The regional distribution of reductions in water availability will then depend both on 
the location of Commonwealth entitlement purchases (to satisfy the Basin Plan) and 
on subsequent irrigator water trading.

The final regional distribution of Commonwealth water buybacks remains uncertain. 
Government water purchasing to date has focused on obtaining a relatively even 
proportional mix of water entitlements across regions, at least within the southern 
connected system. The policy scenarios in this study, provided by the MDBA, assume 
relatively even percentage reductions in surface water availability across catchments, 
particularly within the southern MDB. Ultimately, government’s water entitlement 
purchases are expected to be guided by environmental requirements (such as those 
specified in the EWP). 

FIGURE 9   MDBA modelled diversions (draft 2800 GL), southern MDB, CDL and 
SDL histogram

MDBA modelled diversions 
(Draft 2800GL), Southern MDB, 
CDL and SDL Histogram

Source: www.mdba.gov.au
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The environmental water requirements under the Basin Plan are divided into two 
main components: ‘within catchment requirements’ and ‘downstream requirements’. 
Effectively, the government is required to purchase water entitlements within 
each catchment to directly satisfy within-catchment environmental watering 
requirements. Downstream requirements can, to some extent, be purchased from 
any region connected to the downstream target. In the southern Basin, downstream 
requirements can be sourced from any of the catchments connected to the Murray 
contributing to end-of-system flows.

In this study, the distinction between within-catchment and downstream 
requirements is reflected in the water trading rules imposed in the WTM. These 
rules limit the trade of water into tributary catchments to ensure within-catchment 
environmental requirements are not compromised. The model implicitly assumes 
that downstream requirements can be sourced from any of the connected catchments 
(catchments connected to the Murray in the south or to the Darling in the north). 

Recently, the MDBA has indicated that there may be further environmental 
constraints on the distribution of downstream water requirements across 
catchments. For example, different catchments have different intra-seasonal patterns 
of water flows, which may generate different downstream environmental benefits. 
Another issue in this regard may be differences in marginal transmission losses 
between catchments and the downstream environmental targets. Governments 
may need to take these into account when acquiring water entitlements to satisfy 
downstream targets.

However, the location of Commonwealth entitlement purchases need not dictate the 
ultimate distribution of irrigation water use given the potential for interregional 
water trade between irrigators (in both allocation and entitlement markets). For 
example, if environmental constraints dictate that downstream requirements be 
sourced primarily from Murray river irrigators rather than tributaries, water could 
be subsequently reallocated by irrigator trade from tributaries (like the Goulburn 
and Murrumbidgee) to the Murray. Ultimately, the market will play a key role in the 
spatial distribution of water across catchments.

The modelling in this report attempts to estimate potential trade flows (subsequent 
to government buybacks); however, future trade flows remain subject to a range of 
uncertainties. In practice, trade flows will be determined by the relative profitability 
of different activities and will be influenced by changes in commodity prices, 
technologies, and capital investment patterns, as well as any changes to prevailing 
water trading rules.

Another important issue is the potential for irrigator interregional water trading to 
have external (third-party) effects. For example, water trading between catchments 
may alter river flows and have implications for the achievement of environmental 
targets. The establishment of appropriate water trading rules remains a key subject 
for future research. An ideal set of water trading rules will be one that removes 
artificial constraints on trading and minimises market transaction costs while 
ensuring hydrological and environmental constraints are accurately reflected.

Implementing the Basin Plan
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Modelling process

Process overview
This section briefly outlines the ABARES modelling process. See ABARE–BRS (2010a) 
for a more detailed description. 

The ABARES analysis employs a two-stage modelling process to generate estimates 
of the effects of reduced water availability (for example, due to SDLs) on irrigated 
agriculture and regional economies (see Figure 10). The first stage involves the 
ABARES WTM (Box 1). Given a baseline scenario and a policy scenario (for example, 
change in water availability), the WTM estimates changes in irrigated land use, water 
use and GVIAP (by region and commodity), taking into account water trade flows 
(within and between regions).

The second stage involves using the ABARES AusRegion model, a computable general 
equilibrium (CGE) model of the Australian economy (Box 2). Given estimated changes 
in agricultural production, and other scenario assumptions (for example, government 
expenditure on irrigation infrastructure) the AusRegion model estimates changes in 
regional economic activity, including gross regional product (GRP) and employment. 
The AusRegion model takes into account flow-on or second round effects of a policy 
shock; for example, effects on agricultural processing sectors. 

FIGURE 10 ABARES modelling process
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Modelling process

Figure 11 Water trade Model regionsWater Trade Model (WTM) regionsmap 1

Source: ABARE–BRS 2010a

Box 1 Water Trade Model
The ABARES Water Trade Model (WTM) is a comparative static partial equilibrium model of irrigated agriculture 
and water markets in the Murray–Darling Basin. The model simulates water trading both within and between 
regions, by allowing water to be allocated between the 11 irrigated activities and 24 regions in a way that 
maximises total profits subject to hydrological and institutional constraints on trade. 

The model specifies 11 irrigated land use activities: cereals, cotton, dairy, fruit and nuts, grapes, vegetables, hay, 
meat cattle, other broadacre crops, rice, and sheep. The WTM regions are based on those defined in the CSIRO 
(2007) Sustainable Yields Project, with the Murray region split into SA, Vic, NSW and Lower Murray–Darling 
components, and Border Rivers split in to NSW and Qld components. The NSW and Vic Murray regions are both 
further disaggregated into above Barmah and below Barmah sections.

For more detail on the WTM see ABARE–BRS (2010a) and Hafi et al. (2009).
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Modelling process

Modelling limitations
Economic modelling allows complex policy changes to be analysed within a 
disciplined analytical framework. Economic modelling of the Basin Plan aims to 
estimate the potential economic effects of a given policy scenario (including, for 
example, elements of the Basin Plan and the Water for the Future program) relative 

Box 2 AusRegion model
AusRegion is a computable general equilibrium (CGE) model of the Australian economy, which allows economic 
shocks to be analysed at national, state and regional levels. Like other CGE models, AusRegion can be used to 
estimate how a change in one or more sectors of an economy (in this case, in the agriculture sector) will affect 
the rest of the economy, taking into account the various linkages between each sector. 

AusRegion has four factors of production: land, labour, capital and natural resources. These factors are used to 
produce 31 commodities, including 16 agricultural commodities and four related agricultural processing activities. 
The seven MDB regions used in AusRegion are based on aggregations of sustainable yield regions. These regions 
are Queensland MDB, Northern NSW, Riverina, Western NSW, North East Victoria, North West Victoria and 
South Australian MDB. 

Refer to ABARE–BRS (2010a) for more detailed information on the AusRegion model.

FIGURE 12 AusRegion model regions
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to a defined baseline scenario, holding other variables constant. As such, modelling 
estimates presented here should not be interpreted as forecasts of future agricultural 
production or economic activity in the MDB, which will depend on a wide range of 
external uncertain variables not incorporated into modelling frameworks. 

Key policy uncertainties include: the specification of the MDBA’s EWP, the behaviour 
of the CEWH and the effects of the WftF program, including the volume of water 
savings achieved. Other general uncertainties include future agricultural commodity 
price changes, future changes in productivity and future climatic conditions. 

Modelling necessarily requires some degree of simplification. A detailed list of the 
study’s key model and data limitations is provided below. A detailed understanding 
of the limitations of modelling is necessary in order to correctly interpret estimates. 
An understanding of model limitations is also useful in formulating a plan for future 
research and model development. 

Baseline and policy scenario assumptions
Model baseline and scenario assumptions require a range of data and assumptions 
drawn from a variety of sources. Key limitations in this regard include:
• Estimates of changes in irrigation water availability

 ሲ For this study, ABARES has converted the MDBA’s estimated changes in 
diversions into changes in irrigation water availability. While the adjustment 
procedure has been endorsed by the MDBA, it would be preferable if changes 
in diversions and irrigation use were generated within a consistent modelling 
framework. 

• Estimates of variability effects of the Basin Plan
 ሲ ABARES made use of MDBA modelled diversion time series data in order to 
calibrate variability scenarios. As discussed, the modelled time series diversions 
are subject to a number of limitations, and are an imperfect measure of irrigation 
water supply availability. 

• Assumed water savings from infrastructure investment
 ሲ Assumptions on projected water savings from future Basin infrastructure 
investments have been provided by DSEWPaC. These estimates remain subject 
to much uncertainty given they include projects that have not yet commenced or 
funds which have yet to be allocated to projects. 

• Baseline data
 ሲ The baseline scenario relies on ABS data for specific agricultural census years. 
Constructing a consistent representative year baseline is difficult because of 
substantial differences in water availability, commodity prices and industry 
structure between years. 

 ሲ The most recent baseline data is drawn from the 2005–06 agricultural census. 
A number of important changes in commodity prices and land use patterns have 
occurred since this time. Future studies may be able to incorporate data for the 
2010–11 census year.

 ሲ Concerns remain about various aspects of the ABS agricultural census data, 
including the treatment of livestock activities and of farms with multiple crop 
rotations (see Appendix B)

 ሲ Both representative year and variability baseline scenarios are likely to present a 
less accurate picture of water use in Queensland catchments (particularly in the 
Condamine region), given the extreme variability in water use in these regions. 

Modelling process
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Model assumptions
The list below identifies some of the more significant limitations of the WTM and the 
AusRegion modelling frameworks.
• WTM: incomplete treatment of variability/uncertainty

 ሲ Water supply variability is represented in the WTM in a relatively simplistic 
way, with representative water availability ‘states’. Further consideration 
of variability/uncertainty is limited given the model’s ‘static’ (single point in 
time) rather than ‘dynamic’ nature. In particular, the model does not allow for 
endogenous carryover (storage reserve) behaviour from irrigators.

• WTM: does not include forward looking investment
 ሲ The WTM does not currently have the capacity to model forward looking 
investment decisions under water supply uncertainty. The variability scenario 
estimates presented in this paper treat investment decisions in perennial 
horticulture as exogenous. It is possible to reflect forward looking investment in 
a simplistic way within the ‘state’-based variability framework. However, such an 
approach would represent a significant simplification without explicit treatment 
of dynamics.

• WTM: does not include productivity change 
 ሲ WTM baseline and policy scenarios do not allow for any productivity change 
in the agriculture industry. Historically, agricultural industries have achieved 
significant gains in productivity over the past 30 years. Future productivity 
improvements would allow agricultural industries to at least partially offset the 
effects of reduced water availability on production levels.

• WTM: model parameters calibrated to a single year of data (the baseline scenario) 
 ሲ The method of calibrating model parameters to datasets is actually a key advantage 
of the WTM (ABARE–BRS 2010a). However, more robust estimates of model 
parameters could be achieved if the model is calibrated to multiple years of data. 
Such an approach may be possible in future work as more data become available.

• AusRegion: provides estimates only for large aggregated Basin regions
 ሲ The AusRegion model defines seven MDB regions, representing aggregations of the 
24 WTM regions. In practice, economic effects are likely to be highly variable within 
these large regions and concentrated in small irrigation-dependent communities.

• AusRegion: does not include adjustment costs
 ሲ AusRegion presents estimates of changes in (long-run) employment, assuming 
that labour is able to (costlessly) move between regions and industries. The 
AusRegion model does not take into account the costs of adjustment, which 
may be faced by individuals required to find new employment in alternative 
industries or regions.

• AusRegion: does not include threshold effects
 ሲ The nature of the AusRegion CGE modelling framework is that it cannot predict 
threshold effects such as the closure of particular processing facilities (for 
example, cotton gins or rice mills). 

• AusRegion: does not include interannual dynamics in labour markets
 ሲ AusRegion is not designed to estimate year-to-year adjustments in labour 
markets in response to a shock. Alternative models (such as that employed by 
CoPS) allow for gradual adjustment of labour markets across years.

• WTM and AusRegion: two-stage modelling approach
 ሲ The two-stage approach involves separately solving the WTM and taking results 
from this model as inputs into AusRegion. This approach does not allow for any 
feedback effects between the models, which would be observed in a joint model. 

Modelling process
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This section provides detail on the assumptions and data sources underpinning 
each of the model baseline and policy scenarios. The policy scenarios are based 
predominantly on estimates provided by the MDBA and DSEWPaC. In particular, 
these scenarios are based on the MDBA’s hydrological modelling of the SDLs and on 
DSEWPaC’s estimates of WftF (infrastructure water savings and buybacks). 

This study considered three main policy scenarios as outlined below. Each is 
considered in further detail in this chapter, along with the defined baseline scenarios 
and a range of additional policy sensitivity scenarios.
• Scenario 1: 2800 GL SDL without Australian Government investment in water 

saving infrastructure (SDLs no infra.)—the total reduction in irrigation water 
availability as a result of the proposed (2800 GL) SDLs in the draft Basin Plan. This 
scenario assumes SDLs are satisfied solely through water entitlement buybacks (in 
the absence of infrastructure investments).

• Scenario 2: 2800 GL SDL 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 WftF program. Water savings achieved through these infrastructure 
programs reduce the volume of water required to be achieved through entitlement 
buybacks.

• Scenario 3: 2800 GL SDL 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.

The scenarios focus on long-run adjustments in water availability and economic 
activity. In practice, the above policies will be implemented gradually over a number 
of years. Figure 12 presents the stylised policy timeline considered in this study, 
where the adjustment from current (after water buybacks to date) to final (SDLs 
after water savings) water availability occurs gradually from now until 2018–19. In 
addition, the MDBA has specified a review point to occur around 2015.

FIGURE 13 Stylised policy timeline

non–Basin Plan recovery

Basin Plan water buybacks

Basin Plan infrastructure

Note: This is a stylised policy timeline only and is intended to be indicative of the model scenario developed in this study. In practice, some aspects of the 
Living Murray remain ongoing, while some investments under the Sustainable Rural Water Use and Infrastructure Program began in 2007–08 and some 
savings have already been secured.

2004–05 to 2010–11

2007–08

2011–12 to 2014–15 2015–16 to 2018–19

The Living Murray, Water For Rivers, others

water buybacks to date remaining buybacks, stage 1

Sustainable Rural Water Use and Infrastructure Program

remaining buybacks, stage 2
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Water Trade Model baseline scenario
The baseline scenario requires data on land use, water use and GVIAP for irrigated 
agriculture for each model region and activity for a representative year. The baseline 
scenario is derived primarily from ABS agricultural census data for 2000–01 and 
2005–06 (a more detailed description of the construction of the baseline is provided 
in ABARE–BRS 2010a). The baseline is reflective of 2000–01 water availability, with 
other data inputs, including GVIAP per hectare and land use in perennial horticulture 
(fruit and nuts and grapes) being based on 2005–06 data. 

Following consultation with a number of stakeholders, including state agricultural 
departments, ABARES has made a number of adjustments to the baseline used in this 
study. Continued refinement of the baseline dataset remains the subject of ongoing 
effort. 

Key adjustments incorporated for this study include:
• Altering the relative mix of rice area between the NSW Murray and Murrumbidgee 

regions
 ሲ The adjustment is based on data from the NSW Rice Marketing Board for area of 
rice harvested in 2000–01 (RMB 2011). 

 ሲ This adjustment involved increasing the proportion of rice in the NSW Murray 
region relative to the Murrumbidgee region.

• Altering the mix of grapes area between the SA Murray and Eastern Mount Lofty 
Ranges regions to account for grape areas located in the defined Eastern Mount 
Lofty Ranges boundary but sourcing water primarily from the Murray.

 ሲ Based on consultation with Primary Industries and Resources South Australia 
• Adjusting baseline water use to account for environmental water recovery 

occurring post-2001, but not available to offset the SDLs—to make the baseline 
consistent with the MDBA current diversion limit (CDL)

 ሲ Including The Living Murray and Water for Rivers—based on data provided by 
the MDBA
• excluding water savings recovered in these programs through water 

infrastructure projects (given these savings do not directly reduce irrigation 
supply).

• this leads to a reduction in baseline MDB surface water use of around 
5.8 per cent.

For full details of the baseline scenario applied in this study, see Appendix A. 

Water Trade Model policy scenarios
Scenario 1: 2800 GL SDLs without Australian Government 
investment in water saving infrastructure (SDLs no infra.)
Scenario 1 reflects the full effect of the SDLs on irrigated agriculture relative to the 
baseline scenario.

In order to model the effect on irrigated agriculture using the WTM, assumptions are 
required on percentage changes in surface and groundwater availability for irrigation 
by region. The MDBA provided ABARES with modelled (surface and groundwater) 
long-run average diversions data for the current 2800 GL SDL scenario (see Table 2 for 
surface water diversions). 
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As discussed, irrigation water use is only one component of total diversions. As such, 
where reductions in diversions are achieved through water entitlement buybacks, 
percentage changes in irrigation water use are likely to be greater than percentage 
changes in water course diversions as presented in MDBA data. 

To account for this, ABARES has adjusted the diversion figures provided by the MDBA. 
This involved separating the defined CDLs into an irrigation use component and a 
non-irrigation use component (including stock and domestic, town and conveyance 
water), and assuming that 95 per cent of the reduction in diversions is achieved 
through reductions in irrigation use (for example, entitlement buyback).

This adjustment drew on similar work undertaken by EBC et al. (2011) in consultation 
with the MDBA. This process involved ABARES supplementing the EBC data with data 
from a variety of other sources detailing entitlements and diversions against different 
categories of use across Basin catchments. While this adjustment procedure has 
been endorsed by the MDBA, it would be preferable (for future research) if changes 
in diversions and irrigation use were generated within a consistent modelling 
framework (for example, within the MDBA hydrological modelling).

The adjustment methodology is described in more detail in Appendix A. Final 
percentage changes in water use for the SDLs only scenario are shown in Table 2. 
The SDLs only scenario involves a reduction in MDB surface water diversions of 
25.6 per cent, which translates into a reduction in baseline surface irrigation water 
use of 28.8 per cent. 

This scenario also involves reductions in groundwater use as provided by the MDBA. 
In the current SDL scenario, groundwater use is reduced only in the Goulburn–Broken 
and Condamine regions (details are provided in Appendix A). The combined effect of 
the SDLs scenario on total (surface and groundwater) use in the Basin is 25.9 per cent.

Scenario 2: 2800 GL SDLs with Australian Government 
investment in water saving infrastructure (SDLs with infra.)
Scenario 2 reflects the effect of the SDLs on irrigated agriculture, after taking 
into account currently recovered and projected future water savings through 
infrastructure investment programs—(specifically, the Sustainable Rural Water Use 
and Infrastructure Program (SRWUIP). 

This scenario requires assumptions on net percentage changes in irrigation 
water use due to the SDLs and water savings to identify the effect on irrigated 
agriculture. DSEWPaC provided ABARES with estimates of expenditure on irrigation 
infrastructure in each Basin catchment (under SRWUIP), along with projections 
of water savings from these investments. Around $4.8 billion of SRWUIP funding 
is currently committed to the MDB. Total Basin assumed water savings represent 
7 per cent of total baseline water use. The SDLs after water savings scenario 
then results in reduction in total water use of 18.8 per cent (25.88 per cent less 
7.04 per cent). 
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Scenario 3: 2800 GL SDLs 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 scenario reflects the remaining reduction in water availability as a result of the 
SDLs, after accounting for relevant water buybacks to date 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.

This scenario is defined as the difference between the water buybacks to date 
scenario (detailed below) and the SDLs with infra. (scenario 2). Percentage change 
results for this scenario are calculated as (scenario 2 – water buybacks to date) / 
baseline. 

This scenario results in a reduction in total water use (relative to the baseline) of 
10.5 per cent, given an SDLs only effect of 25.9 per cent, less buybacks to date of 
8.3 per cent and less offsetting water savings of 7 per cent. The main WTM scenarios 
are summarised in Figure 14. 

Water buybacks to date scenario
The water buybacks to date scenario reflects the effect of the recent water buybacks 
(including Restoring the Balance, as well as state government programs such as NSW 
RiverBank) on irrigated agriculture, relative to the baseline scenario. This scenario 
excludes any volumes of infrastructure water savings achieved to date via SRWUIP, 
which are instead included in the SDLs with infra. scenario. This scenario allows the 
effects of the SDLs to be separated into those that have already occurred, and those 
that are expected to occur in the future. 

Figures detailing water buyback volumes to date—in long-
term diversion limit equivalent units—were provided by the 
MDBA (Table 2). These include purchases to date under the 
Australian Government’s Restoring the Balance program 
(part of the wider WftF program), as well as state buyback 
programs (such as the NSW RiverBank program). The same 
adjustment method as outlined in the previous section is 
then applied to derive percentage changes in irrigation water 
use for the WTM (Table 2). 

The buybacks to date scenario involves a reduction in 
baseline surface irrigation water use of 9.7 per cent  
(a reduction in total water use of 8.3 per cent).

Note: Percentage �gures do not total 100 per cent because of 
rounding error.
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AusRegion scenarios
Results from the WTM policy scenarios, specifically changes in agricultural 
production, are used to construct scenarios for the AusRegion model. Changes in 
agricultural production include offsetting increases in dryland agriculture (as 
estimated via the WTM); for further details, see ABARE–BRS (2010a). The AusRegion 
scenarios also include further assumptions on water entitlement purchase proceeds 
and infrastructure investment expenditure entering Basin regions. 

TABLE 2  Surface water use scenario assumptions     

  WTM policy scenarios
 MDBA diversion figures  (surface water)
     

   SDL Buyback SDLs  Water buybacks
 CDL SDL reduction   to date  no infra. to date

       % of %  of
 GL GL GL % of CDL GL % of CDL  water use  water use

Region

Condamine–Balonne 706 503 203 28.8 4 0.6 31.1 0.6

Border Rivers (Qld) 223 202 21 9.5 3 1.4 10.1 1.5

Border Rivers (NSW) 210 190 20 9.5 0 0.0 10.1 0.0

Warrego 45 37 8 17.8 7 16.3 22.9 21.0

Paroo 0 0 0 0.0 0 0.0 0.0 0.0

Namoi 343 312 31 9.0 5 1.4 9.7 1.5

Macquarie–Castlereagh 425 334 91 21.4 56 13.2 21.8 13.4

Moonie 32 29 3 9.4 0 0.0 10.3 0.0

Gwydir 326 274 52 16.0 58 17.7 17.3 19.2

Barwon–Darling 197 179 18 9.1 24 12.1 9.6 12.8

Lachlan 302 255 47 15.6 42 14.1 16.9 15.3

Total northern MDB 2 809 2 315 494 17.6 200 7.1 15.7 9.2

Murrumbidgee (NSW) 2 061 1 507 593 28.2 100 4.9 33.4 5.7

Ovens 25 25 0 0.0 0 0.1 0.0 0.2

Goulburn–Broken a 1 607 1 149 458 28.5 164 15.5 36.4 12.1

Campaspe a 115 82 33 28.6 6 1.6 36.4 12.1

Wimmera–Avoca 74 61 13 17.6 0 0.0 28.1 0.0

Loddon a 95 68 27 28.5 2 0.6 36.4 12.1

Murray (NSW) 1 721 1 218 503 29.2 162 9.4 35.0 11.2

Murray (Vic) 1 656 1 187 469 28.3 185 11.2 34.9 13.8

Lower Murray–Darling 55 39 16 29.1 0 0.6 47.4 0.9

Murray (SA) 665 474 191 28.7 71 10.7 39.1 14.5

Eastern Mount Lofty Ranges 0 0 0 0.0 0 0.0 0.0 0.0

Other 20 18 2 10.0 4 6.0 – –

Total southern MDB 8 133 5 828 2 305 28.3 695 8.5 34.8 9.9

Total MDB 10 942 8 143 2 799 25.6 894 8.2 28.8 9.7

a Goulburn–Broken, Campaspe and Loddon are treated as a single region for purposes of generating WtM shocks.
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Long-run scenarios
A distinction is drawn here between long-run and short-run scenarios. Long-run 
scenarios employ a long-run AusRegion closure, where factor markets have sufficient 
time to efficiently reallocate factors of production across sectors and regions. In 
contrast, a short-run AusRegion closure is intended to be reflective of short-term 
time frames over which the capacity of individuals and firms to adjust to shocks is 
constrained.

Scenario 1a: 2800 GL SDLs without Australian Government investment 
in water saving infrastructure, with entitlement buyback proceeds 
(SDLs no infra., with BB $)
This scenario reflects the long-run effect on MDB regional economies of the 
introduction of the SDLs relative to the CDLs. This scenario incorporates WTM 
estimates of changes in agricultural production, as well as estimates of regional 
expenditure associated with buybacks (assuming the SDLs are achieved solely 
through buybacks). These expenditure estimates are generated using the same 
methodology and assumptions outlined in ABARE–BRS (2010b). 

Scenario 1b: 2800 GL SDLs without Australian Government investment 
in water saving infrastructure and without entitlement buyback 
proceeds (SDLs no infra., no BB $)
This scenario is the same as scenario 1a, but without any water buyback proceeds 
entering the Basin. This scenario effectively assumes that none of the proceeds from 
water entitlement sales to the government remain in the Basin.

Scenario 2: 2800 GL SDLs with Australian Government investment in 
water saving infrastructure and entitlement buyback proceeds (SDLs 
with infra.)
This scenario reflects the long-run effect on MDB regional economies of the 
introduction of the SDLs, taking into account offsetting water savings achieved 
through infrastructure investments. This scenario incorporates WTM estimates 
of changes in agricultural production from WTM scenario 2, as well as estimates 
on regional expenditure associated with buyback. This scenario does not include 
expenditure on irrigation infrastructure. The intention here is to estimate long-run 
effects as a result of achieved water savings, whereas expenditure from investments 
in infrastructure will provide only a short-term stimulus during the construction and 
installation phase (see ABARE–BRS 2010b).

Scenario 3: 2800 GL SDLs with Australian Government investment in 
water saving infrastructure, after accounting for government water 
entitlement buybacks to date (SDLs with infra. after BB to date)
This scenario reflects the long-run effect on MDB regional economies of remaining 
reductions in water availability, after accounting for water buybacks that have 
occurred to date and total water savings expected from government infrastructure 
projects. This scenario incorporates WTM estimates of changes in agricultural 
production from the WTM scenario 3 scenario, as well as estimates of regional 
expenditure associated with buybacks. 
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Short-run scenarios

Short-run scenario 1: 2800 GL SDLs without Australian Government 
infrastructure investment, after accounting for government water 
entitlement buybacks to date (SR1: SDLs no invest. after BB to date)
This scenario reflects the average annual adjustment expected in regional economies 
over the period from ‘current’ (water buybacks to date) to SDL levels of water 
availability (SDLs no infra.), excluding projected water savings from investments in 
infrastructure.

This scenario assumes that the path from water buybacks to date to SDLs only occurs 
over an eight-year time frame from 2011–12 to 2018–19. The same assumption is used 
to estimate the change in expenditure associated with the buyback over this period. 

This scenario employs a short run AusRegion closure, where key factors of production 
(specifically labour) are subject to restricted mobility; that is, factor prices (for 
example, wages) are fixed.

Essentially, the scenario results reflect the potential annual short-run economic 
effects of reducing output in the irrigation sector during the 2011–12 to 2018–19 
adjustment phase. It reflects the potential number of employees who may be 
displaced each year from irrigated agriculture–related industries during this period 
(not having sufficient time to be reabsorbed in other industries). 

The simplistic method used here to estimate the annual effect of changes in irrigated 
agriculture over this period is necessary because the AusRegion model does not 
incorporate labour market dynamics. A model with labour market dynamics would 
allow for gradual reallocation of labour over time, rather than either no reallocation 
(short run) or complete reallocation (long run). The AusRegion model would require 
further development to factor in these dynamic effects. Unfortunately, there was no 
time to undertake this development for this project. 

Short-run scenario 2: 2800 GL SDLs with Australian Government 
infrastructure investment stimulus (excluding water savings), after 
accounting for government water entitlement buybacks to date (SR: 
SDLs with invest. after BB to date)
This scenario is the same as that above, except that it includes the stimulus effects 
of government investments in irrigation infrastructure in the MDB. Assumptions 
on expenditure by region and year under the SRWUIP program were provided by 
DSEWPaC. This scenario assumes that the investment stimulus for each region is 
equal to average annual investment over the period 2011–12 to 2018–19 (based on 
DSEWPaC forecasts).

As with short-run scenario 1, this scenario still excludes projected water savings from 
infrastructure investments. This scenario reflects the expected short-run effects of the 
SDLs during the infrastructure construction and installation phase. It takes into account 
the stimulus effects of government expenditure prior to the achievement of water savings. 

Water supply variability scenarios
All of the preceding model scenarios focus exclusively on long-run average changes 
in water supply variability. In practice, the supply of water for irrigation is highly 
variable owing to natural climatic variability. As discussed, the variability of water 
supply has important implications for the economics of irrigation farming and for the 
implementation of the Basin Plan. 
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These scenarios consider, in a simplistic way, the effects of the SDLs under a variable 
water supply context. The variable water supply version of the WTM incorporates 
three water availability states of nature, ‘good’, ‘dry’ and ‘very dry’. For each state, the 
model estimates GVIAP by catchment and activity. This analysis is undertaken with 
reference to MDBA hydrological modelling, which estimates the effects of the Basin 
Plan on irrigation water supply with reference to a 114-year historical series of water 
availability in the Basin.

In these scenarios, all annual activities are permitted to vary their land use (and 
water use per hectare) across the water availability states. Land use in perennial 
activities (fruit and nuts and grapes) is set exogenously (held fixed across the states). 
This reflects the inability of perennial horticulture to adjust land use in the short 
term. This framework could be expanded in future work to incorporate a simplistic 
version of forward-looking investment. 

Variable supply baseline scenario
The variability analysis requires three baseline water availability states to be 
defined: ‘good’, ‘dry’ and ‘very dry’. The good state is defined as the representative 
year baseline. The representative year baseline is reflective of 2000–01 levels of 
water availability in the MDB. The dry and very dry baseline states are, in turn, 
defined as shocks (reductions in surface water availability) relative to the  
good/representative year baseline.

Defining the dry and very dry water supply shocks involved using MDBA modelled time 
series data on diversions. Specifically, this involved using the 114-year baseline (CDL) 
diversions data series (for each catchment) from the recent draft modelling results. 
For southern MDB regions, good state diversions are defined as average diversions in 
the highest 86 out of 114 years (75 per cent) in the southern Basin, and similarly for 
the northern regions. Defined good state baseline diversions (8486 GL in the southern 
Basin and 2950 GL in the northern Basin) are comparable with modelled 2000–01 
diversions (8082 GL and 3022 GL in the southern and northern basins respectively).

Dry year diversions are based on the average of the next 22 highest diversion years 
out of 114 years (20 per cent), while very dry diversions are defined as the average of 
the six lowest diversion years out of 114 years (5 per cent). These diversion figures 
are then converted into irrigation use terms using the adjustment method detailed 
previously. Table 3 summarises the final good, dry and very dry baseline scenarios 
(more detail is provided in Appendix A).

All of the following variability policy scenarios model the effects of the 2800 GL SDLs, 
without infrastructure investment and without accounting for water buybacks to date.

TABLE 3  Variable supply baseline scenario    

 Water availability state  

 Good Dry Very dry Average

Probability 0.75 0.2 0.05 
    

Surface water use (GL)    

Southern MDB 5 816 4 619 2 981 5 435

Northern MDB 2 627 1 717 1 020 2 366

Total MDB 8 443 6 337 4 001 7 801
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Variability scenario 1: 2800 GL SDLs without infrastructure (V1: SDLs 
no infra.)
ABARES has derived the variable supply SDL scenarios using modelled time series 
data on diversions for the 2800 GL scenario to arrive at estimates of average 
percentage changes in diversions in each of the defined water availability states. As 
discussed, these time series data indicate that percentage reductions in diversions 
will be relatively smaller in dry years than in wet years.

These Basin Plan scenarios are then adjusted from diversions into irrigation use units 
using the adjustment method discussed earlier. Finally, these variability scenarios 
are scaled such that the average (across water availability states) volume reductions 
in surface water, match those of the main long run SDLs no infra. scenario. Table 4 
summarises variability scenario 1 (V1: SDLs no infra.). 

Variability scenario 2: 2800 GL SDLs without infrastructure, with equal 
percentage reductions in water availability in each state (V2: equal 
percentage reductions)
This scenario applies equal percentage reductions in surface water availability in 
each state, matching the probability weighted percentage reductions (for each region) 
from variability scenario 1. Note that since model shocks are specified at the regional 
level, slight differences in percentage reductions can occur at an aggregate level 
(Table 5).

Notionally, this scenario represents a situation where environmental demands 
are satisfied without any annual allocation trading (relying only on environmental 
entitlements/allocations and carryover), while variability scenario 1 is representative 
of a situation where environmental demands are achieved through some degree of 
counter-cyclical water trading. That is, where reductions in dry years are relatively 
smaller because the Commonwealth sells a portion of its allocations in these years. 

As such, the difference between these two scenarios could be considered 
representative of the potential gains from counter-cyclical water trading. However, 
this is an overly simplistic way to measure such gains, given the previously mentioned 
limitations of the underlying diversion data, the simplistic three water availability 
state representation and the static nature of the WTM. 

Variability scenario 3: 2800 GL SDLs without infrastructure, with 
greater percentage reductions in dry years (V3: high variability)
This is a sensitivity scenario where the SDLs are assumed to induce a greater degree 
of water supply variability. This scenario involves greater reductions in diversions/
use in dry and very dry years and smaller reductions in good years, such that the 

TABLE 4  Variability scenario 1: SDLs no infra., change in surface water use  

 Water availability state  

 Good Dry Very dry Average

Probability 0.75 0.20 0.05 

Change in surface water use (GL)   

Southern MDB –38% –35% –33% –37%

Northern MDB –17% –18% –16% –17%

Total MDB –31% –30% –28% –31%
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probability weighted volume reductions in use are equivalent to the standard SDLs 
no infra. scenario. Table 6 summarises this scenario (further detail is provided in 
Appendix A).

Variability scenario 4: 2800 GL SDLs without 
infrastructure, with 20 per cent reduction in 
perennial land use (V4: reduction in perennial 
land use)
This is a sensitivity scenario that involves the same SDL 
shocks as variability scenario 1, but introduces an exogenous 
20 per cent reduction in perennial (fruit and nuts and grapes) 
land use. This scenario is intended to represent a move away 
from irrigated perennials towards irrigated annual activities 
in the long run because of an increase in water supply 
variability. The 20 per cent shock is purely illustrative and 
does not represent an estimate of recent or expected future 
perennial land use change.

TABLE 5   Variability scenario 2: Equal percentage reductions, changes in water use   
  

 Water availability state  

 Good Dry Very dry Average

Probability 0.75 0.20 0.05 

Change in surface water use (GL)   

Southern MDB –37% –37% –37% –37%

Northern MDB –18% –16% –16% –17%

Total MDB –31% –31% –31% –31%

Notes: Model shocks are specified at the regional level. For each region, percentage reductions in water availability are equal in each 
state. Given different regional baseline variability profiles, differences in percentage reductions can occur at an aggregate level.

TABLE 6  Variability scenario 3: SDLs no infra. (high variability), change in surface water use

 Water availability state  

 Good Dry Very dry Average

Probability 0.75 0.20 0.05 
    

Change in surface water use (GL)   

Southern MDB –28% –74% –74% –37%

Northern MDB –15% –32% –32% –17%

Total MDB –24% –63% –63% –31%

Variability scenario summary
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Modelling estimates

The main WTM and AusRegion modelling results are summarised in this section. For 
further detail, see Appendix A. 

The WTM generates both pre–interregional water trade and post–interregional water 
trade. Post–interregional water trade results are presented below, while pre-trade 
results are presented in Appendix A. The post–interregional water trade results 
assume irrigators can trade water between regions (subsequent to Commonwealth 
buybacks) subject to defined water trading rules. Interregional water trading rules 
are also summarised in Appendix A.

Water Trade Model results: effects on irrigated 
agriculture
Overall results
The focus in this section is on the estimated changes in production in the irrigated 
agriculture sector as reflected in changes in GVIAP. Other results are also reported, 
including changes in land use, water use and profit. The profit measure generated 
by the WTM reflects modelled economic profits to particular sectors or regions and 
is not intended as a measure of irrigator financial performance. It is therefore not 
directly comparable to financial profitability measures such as those reported in 
ABARES irrigation surveys (Ashton & Oliver 2011).

Table 7 includes the Basin-wide results for all scenarios, after interregional water 
trade. For the SDLs no infra. scenario (scenario 1), GVIAP is estimated to decline by 
12.7 per cent relative to the baseline. After accounting for water buybacks to date and 
projected water savings (scenario 3) GVIAP is estimated to decline by 5.0 per cent 
relative to baseline.

Estimated reductions in GVIAP are significantly greater in the southern MDB than in 
the northern Basin. This is simply a result of larger reductions in water availability 
in the southern MDB (32.0 per cent in the southern MDB and 13.7 per cent in the 
northern MDB under the SDLs no infra. scenario).

The results also demonstrate the ability of water markets to help mitigate the effects 
of reductions in water availability by ensuring water is directed to its highest value 
uses. Under all scenarios, estimated reductions in Basin GVIAP are significantly 
smaller after interregional water trade. Before interregional water trade, the SDLs 
no infra. scenario results in a 16.1 per cent decline in GVIAP, compared with 12.7 
after trade. For the SDLs no infra. scenario, the presence of interregional water trade 
reduces the effect on GVIAP by around $227 million. 

More detailed results for profits, land use and water use are presented in tables 9 and 10.

TABLE 7  WtM results, percentage change in GVIAP relative to baseline, after 
interregional water trade   

 Scenario 1 Scenario 2 Scenario 3
   SDLs with infra., after  
 SDLs no infra. SDLs with infra. BB to date

After trade   

Southern MDB –14.8 –10.9 –7.3

Northern MDB –8.8 –5.5 –0.7

Total MDB –12.7 –9.0 –5.0
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Modelling estimates

Regional-level GVIAP results are summarised in Table 10. GVIAP changes by industry 
and region (for the SDLs no infra. scenario) are presented in Table 11. More detailed 
region and crop-level results for the SDLs no infra. and SDLs with infra. scenarios are 
presented in Appendix A. 

Industry level
At an industry level, the greatest value reductions in GVIAP are estimated to occur in 
the rice and cotton sectors, followed by dairy and cereals. As discussed, the relative 
effects of the SDLs on different industries remain subject to a range of uncertainties. 

In particular, changes in relative commodity prices can have dramatic effects on the 
relative profitability of different irrigated activities. A discussion of recent changes 
in commodity prices and a WTM sensitivity analysis scenario with alternative price 
assumptions are presented in Appendix C.

Further, while model results show limited effects on perennial horticulture activities, 
the possibility of some long-run adjustment in this sector remains, particularly in 
the event of increases in the variability of water supply (whether they be policy-
induced or due to external factors such as climate change). The issue of water supply 
variability and its potential effects on perennial horticulture is considered in further 
detail in the variability scenarios

Regional level
Interregional water trade significantly reduces the Basin Plan’s effect on GVIAP in 
aggregate, allowing water to flow to its highest value uses. The estimated trade flows 
result in a significant reallocation of water across regions subsequent to the initial 

TABLE 8 WtM results, percentage change in all variables relative to baseline—after 
interregional trade    

  Baseline Scenario 1  Scenario 2 Scenario 3
     SDLs with
    SDLs infra., after  
   SDLs no infra. with infra. BB to date

   % change % change % change
Southern MDB

GVIAP $m 3 895.8 –14.8 –10.9 –8.0

Land use ‘000 ha 1 197.9 –25.8 –18.5 –13.7

Water use GL 6 570.9 –32.0 –24.1 –16.9

Profit $m 1 354.9 –10.7 –7.5 –5.6

Northern MDB     

GVIAP $m 2 144.2 –8.8 –5.5 –0.7

Land use ‘000 ha  638.8 –7.7 –3.9 –0.6

Water use GL 3 297.3 –13.7 –8.4 –1.0

Profit $m 595.4 –2.5 –1.3 –0.1

Total MDB     

GVIAP $m 6 040.0 –12.7 –9.0 –5.0

Land use ‘000 ha 1 836.7 –19.5 –13.4 –8.3

Water use GL 9 868.2 –25.9 –18.8 –10.5

Profit $m 1 950.2 –8.2 –5.6 –3.6
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SDL policy shocks. In the pre–interregional water trade results, the effects of the SDLs 
with infra. scenario on GVIAP are relatively evenly distributed across regions (see 
Appendix A). This is particularly the case in the southern Basin, given the assumed 
even reductions across catchments. 

After interregional water trade, the regional distribution of changes in water 
use varies significantly, particularly in the south (see water trade flows below). 
For example, larger reductions in water use and GVIAP are observed in the 
Murrumbidgee and NSW Murray regions (given that these regions are estimated 
to be net exporters) and smaller reductions are observed in the SA Murray and Vic 
Murray regions (given that these regions are estimated to be net importers).

These regional-level results should be considered with two important caveats. Firstly, 
regional economic effects will depend on more than changes in water availability and 
irrigated production. In particular, regions exporting water will receive more water 
trade proceeds, while importing regions will have increased water trade costs. These 
effects are accounted for in AusRegion modelling. Secondly, the future direction of 
the water market remains inherently difficult to predict and will depend on a range of 
external variables such as commodity prices (see water trade flows below).

TABLE 9 WtM results, percentage change in GVIAP relative to baseline (all scenarios) 
by region, after interregional trade    

 Baseline Scenario 1  Scenario 2 Scenario 3
    SDLs with
   SDLs infra., after  
  SDLs no infra. with infra. BB to date 

 $m % change % change % change
Region

Condamine–Balonne 453 –7.6 –6.6 –4.8

Border Rivers (Qld) 229 –4.6 –2.7 –1.0

Border Rivers (NSW) 167 –7.4 –4.3 –1.6

Warrego 6 –14.0 –10.2 2.5

Paroo 6 0.0 0.0 0.0

Namoi 328 –8.9 –5.2 –2.0

Macquarie–Castlereagh 271 –8.6 –5.0 –1.9

Moonie 39 –7.9 –4.6 –1.8

Gwydir 320 –13.4 –8.2 6.9

Barwon–Darling 158 –15.4 –9.0 –3.4

Lachlan 165 –4.4 0.0 3.9

Murrumbidgee  777 –25.5 –18.7 –11.5

Ovens 56 0.0 0.0 0.0

Goulburn–Broken 683 –17.1 –12.9 –11.2

Campaspe 132 –15.6 –10.2 –8.3

Wimmera–Avoca 13 –3.5 –3.5 –3.5

Loddon 262 –15.9 –10.1 –7.1

Murray (NSW) 444 –26.8 –20.8 –12.2

Murray (Vic) 785 –7.1 –5.2 –3.2

Lower Murray–Darling 71 –4.6 –3.3 –2.1

Murray (SA) 554 –3.7 –2.6 –1.6

Eastern Mount Lofty Ranges 119 0.0 0.0 0.0

Total MDB 6040 –12.7 –9.0 –5.0

Modelling estimates
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Finally, the regional distribution of GVIAP effects differ significantly when taking 
into account water buybacks to date and projected water savings (Scenario 3). In a 
number of regions, the effects after savings and buybacks to date are greatly reduced, 
particularly where substantial buybacks have already occurred. In some cases 
(Gwydir, Lachlan and Warrego) the estimated changes become positive, reflecting the 
fact that a large proportion of the SDL reduction has already been achieved through 
buybacks to date. Such an outcome is unlikely to occur in practice, given scope to alter 
government water buyback and infrastructure investment programs in line with 
information on regional environmental requirements.

Water trade flows
The direction of interregional trade flows for the SDLs no infra. scenario is shown 
in the right-hand column of Table 11. Regions with negative values are estimated to 
be exporting water and regions with positive values are importing water. The key 
results are:
• the main exporting regions are the Murrumbidgee and Murray (NSW) regions in 

the south and the Namoi region in the north
• the main importing regions are the Murray (Vic) and Murray (SA) regions in the 

south and the Condamine–Balonne region in the north
• the Goulburn–Broken region is a net importer but is constrained from importing 

more water by the defined tributary trading constraint (see Appendix A).

TABLE 11  WtM results, net regional surface water trade (scenario 1)

  Baseline SDLs no infra. SDLs no infra.

 Water use (GL) Trade flows (GL) Trade flows (% of base a)

Region

Condamine–Balonne 458 44.0 9.6

Border Rivers (Qld) 216 –5.4 –2.5

Border Rivers (NSW) 245 –9.0 –3.7

Warrego 9 0.0 0.0

Paroo 4 0.0 0.0

Namoi 581 –38.0 –6.5

Macquarie–Castlereagh 465 7.2 1.5

Moonie 63 0.2 0.3

Gwydir 575 0.0 0.0

Barwon–Darling 432 1.0 0.2

Lachlan 249 0.0 0.0

Murrumbidgee (NSW) 2257 –356.4 –15.8

Ovens 28 0.0 0.0

Goulburn–Broken 688 56.4 8.2

Campaspe 136 14.6 10.8

Wimmera–Avoca 6 0.0 0.0

Loddon 404 44.3 10.9

Murray (NSW) 1587 –111.1 –7.0

Murray (Vic) 943 209.7 22.2

Lower Murray–Darling 59 26.5 45.0

Murray (SA) 398 116.0 29.2

Eastern Mount Lofty Ranges 65 0.0 0.0

a Percentage of before-trade baseline.

Modelling estimates
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These trade flows largely reflect trading of water from broadacre activities, such as 
rice, to horticultural activities, such as fruit and nuts and grapes. Such trade flows 
are broadly consistent with historically observed water allocation trade flows (see 
Table B1 in Appendix B).

However, trade flow estimates need to be treated with a degree of caution. In practice, 
the relative profitability of different activities, and hence trade flows, will depend on 
a variety of external variables, such as commodity prices, changes in water supply 
variability and changes in productivity/technology.

The inherent unpredictability of the optimal allocation of water is why a market-
based mechanism is preferred. A market encourages participants (irrigators) to 
reveal their private ‘on the ground’ information on the relative returns to water. 
In contrast, it remains much more difficult to consistently determine the optimal 
allocation of water across regions, crops and individual irrigators centrally. 

Unavoidably, uncertainty remains about the future direction of market water trade 
flows; in particular, which regions may experience greater reductions in water use / 
irrigated production. The preferred policy approach is for governments to facilitate 
a market-based allocation of water as much as possible, and to ensure any policy 
responses to the economic effects of the Basin Plan are implemented in an adaptive 
fashion, to enable responses to market trends as they develop. Placing restrictions on 
the market via trade limits or bans is likely to significantly reduce economic efficiency. 

In order to demonstrate the sensitivity of water market trade flows to changes in 
commodity prices, ABARES undertook a sensitivity analysis. Appendix C presents a 
sensitivity scenario illustrating how the water trade results can alter substantially 
under alternative assumptions on commodity prices. In particular, a modelled decline 
in grape prices leads to a reduction in downstream water trade to the SA Murray 
and Vic Murray regions, resulting in a more even reduction in water use across 
catchments in the southern connected system (see Appendix C).

Water Trade Model variability scenarios
Results for the variability scenarios are summarised in Table 12. More detailed 
results are presented in Appendix A (tables A18 and A19).

Average economic effects are expected to be higher in the variable supply scenarios 
(compared with the representative year scenarios) given the marginal value of water 
is higher during dry periods. The effect is somewhat diminished in these scenarios 
because the reductions in water availability are smaller in the dry states. 

As discussed, these scenarios (based on MDBA time series data) assume slightly 
smaller percentage reductions in surface water use in dry years. In addition, 
groundwater availability is assumed to be constant which acts to reduce the extent of 
variability in total water supply.

Variable supply scenario 1 generates similar average percentage reductions in key 
variables as the representative year scenario. The effects are slightly larger, although 
this is partly due to the same SDL volume reduction being applied to a slightly lower 
probability weighted average baseline. 

The equal percentage reduction scenario generates essentially identical results 
as variability scenario 1. While this scenario does involve a slight increase in 
the magnitude of the economic effects, given slightly higher reductions in water 
availability in drier years, this difference is unsurprisingly very small (less than 
0.1 per cent), given the minimal differences between this scenario and variability 
scenario 1.

Modelling estimates
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The equal percentage reduction scenario demonstrates the concept that counter-
cyclical water trading by environmental water holders (selling in dry periods and 
buying in wet) may act to mitigate the economic effects. However, this scenario should 
not be considered an accurate representation of the potential magnitude of benefits, 
given the range of modelling limitations discussed in the methodology section. The 
potential benefits of counter-cyclical trading are expected to be larger in practice.

The high variability scenario demonstrates that the average economic effects will be 
greater where a larger proportion of the water use reductions occur in the dry and 
very dry states. Again, this scenario demonstrates the concept that the economic 
effects will depend on the distribution of water availability reductions across time 
(and under different conditions). However, the scenario remains a somewhat extreme 
hypothetical example, and not an accurate prediction of the likely operation of the 
Basin Plan.

The reduction in perennial land use scenario assumes the SDLs are associated with a 
20 per cent reduction in perennial land use (fruit and nuts and grapes). This scenario 
results in a higher reduction in GVIAP (in comparison with the SDLs only variability 
scenario). However, this effect is mitigated to a degree as the reduction in perennial 
land use is offset to some extent by increased annual crops. 

In addition, the reduction in profit is only slightly higher than that of the SDLs only 
variability scenario. While perennial activities may have significantly higher GVIAP 
per hectare, long-run average profitability is expected to be more comparable 
between different irrigation activities.

TABLE 12 WtM results for all variability scenarios   

  V2: equal V3:  V4: reduction
 V1: SDLs no infra. percentage reductions  high variability  in perennial land use 

   long run average 

 % change % change % change % change

Southern MDB    

GVIAP –15.5 –15.5 –17.3 –19.9

Land use –28.2 –28.2 –29.6 –28.7

Water use –33.9 –33.9 –33.9 –33.9

Profit –11.7 –11.7 –13.4 –12.4

Northern MDB    

GVIAP –9.7 –9.7 –9.8 –10.9

Land use –10.8 –10.8 –11.1 –11.2

Water use –14.9 –14.9 –14.9 –14.9

Profit –4.0 –4.0 –4.5 –4.4

Total MDB    

GVIAP –13.5 –13.5 –14.7 –16.8

Land use –22.2 –22.2 –23.2 –22.7

Water use –27.7 –27.7 –27.7 –27.7

Profit –9.3 –9.3 –10.7 –10.0

Modelling estimates
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Water Trade Model results, effects on dryland 
agriculture
Reductions in irrigated agricultural activity are expected to be offset to some extent 
by an expansion of non-irrigated agricultural production. This will occur, for example, 
where the irrigated sector reduces its use of key inputs, such as land that can be used 
in non-irrigated production. 

The WTM generates estimates of offsetting dryland expansion assuming that any 
reduction in irrigated land use is taken up by dryland agricultural production. 
The activity mix and GVAP per hectare for this dryland production is assumed to 
be equivalent to that currently existing in the region (based on ABS data). A more 
detailed discussion of the methodology employed is contained in ABARE–BRS 
(2010a). 

Under the SDLs only scenario, an increase in dryland agricultural production of 
approximately $72 million (around 1.2 per cent of baseline GVIAP) is estimated. More 
detailed GVAP results are contained in appendix A.

Irrigated agricultural production in the Basin accounts for around 38 per cent of 
total gross value of agricultural production (GVAP) in the MDB. Given the estimated 
changes in irrigated and non-irrigated production and the baseline mix of irrigated 
and non-irrigated production in the Basin (by activity and region), an estimate of the 
effect on total agricultural production (GVAP) by activity and region can be obtained. 

Scenario 1 is estimated to result in a reduction in GVAP of $693 million or 4.3 per cent. 
This reduces to 3.1 per cent after water savings and 1.7 per cent after water savings 
and buybacks to date.

AusRegion results
The economy-wide impact estimates are derived using the AusRegion model. The 
AusRegion analysis estimates the flow-on effects associated with changes in GVAP 
under both the long-run and short-run scenarios described previously. It should be 
noted that gross domestic product and GRP estimates are only financial measures of 
changes in welfare, and do not include any social costs or benefits associated with the 
new SDLs, or any environmental benefits from increased environmental flows.

TABLE 13 Dryland expansion, all scenarios—with interregional trade 

 Scenario 1  Scenario 2 Scenario 3
  SDLs with SDLs with infra.,
 SDLs no infra. infra.  after BB to date

Southern MDB   

Level change ($m) 66.1 45.8 33.4

% of base GVIAP 1.7 1.2 0.9

Northern MDB   

Level change ($m) 6.2 3.0 0.0

% of base GVIAP 0.3 0.1 0.0

Total MDB   

Level change ($m) 72.3 48.8 33.3

% of base GVIAP 1.2 0.8 0.6

Modelling estimates
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Long-run scenarios
The percentage change in GRP at the regional, Basin and national levels are presented 
in Table 14 for the three long-run scenarios. Overall, the long-run effects at the broad 
regional level are relatively small in comparison with the total size of these regional 
economies. These effects are even smaller when the water savings secured from 
infrastructure investment programs are accounted for.

It should be noted that the AusRegion model reports economic changes at the scale of 
very large aggregated regions and these mask potentially more significant economic 
effects at smaller scales, particularly for small irrigation-dependent communities. 
• In scenario 1a (SDLs no infra., with BB $), the proposed reductions in current 

diversion limits are estimated to lead to a 1.13 per cent reduction in GRP at the 
Basin level relative to the baseline.

• At the regional level, the largest reduction in GRP is estimated in the Riverina 
region (2.09 per cent). The smallest reduction in GRP is estimated in Northern NSW 
(0.53 per cent).

 ሲ These AusRegion results are based on post-interregional water trade WTM 
estimates. As discussed, water trade flows are subject to significant uncertainty.

• When the increase in water use from water savings under the infrastructure 
investment programs is accounted for (scenario 2), the SDLs are estimated to 
reduce the Basin-level GRP by 0.81 per cent relative to the baseline.

• When water buybacks to date are accounted for (Scenario 3, SDLs with infra. 
after BB to date), the reduction in basin GRP is estimated to be approximately 
0.5 per cent. 

 ሲ A slight positive GRP change (relative to water buybacks to date) is estimated for 
the Northern NSW region. This reflects the positive GVIAP changes estimated 
for the Gwydir and Lachlan regions under scenario 3, given substantial water 
already recovered through buybacks to date in these regions.

TABLE 14 Estimated long-run change in GRP, all long-run scenarios 

 Scenario 1a Scenario 1b Scenario 2 Scenario 3
 SDLs no infra., SDLs no infra.,  SDLS with infra., 
  with BB $  no BB $ SDLs with infra. after BB to date

 % change % change % change % change

Region

Northern NSW –0.53 –0.56 –0.26 0.13

Riverina NSW –2.09 –2.20 –1.56 –0.94

Western NSW –1.30 –1.31 –0.67 –0.12

North East Vic –1.84 –1.89 –1.39 –1.14

North West Vic –0.76 –0.76 –0.52 –0.35

Queensland MDB –0.76 –0.77 –0.64 –0.48

South Australia MDB –0.71 –0.72 –0.50 –0.32

MDB –1.13 –1.17 –0.81 –0.48

Modelling estimates
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Household consumption is another important indicator of economic welfare, which 
represents total expenditure in the region on goods and services by households. Table 15  
displays estimated changes in household consumption from AusRegion for each of the 
long-run scenarios. Changes in Basin consumption are smaller than changes in Basin 
GRP, given the offsetting effects of water buyback proceeds. While the inclusion of water 
sale proceeds has minimal effects on GRP changes, it does have significant effects on 
consumption, which declines by only –0.41 per cent under scenario 1a with water sale 
proceeds and –0.93 per cent without water sale proceeds (scenario 1b).

The regional distribution of changes in consumption is significantly different 
from changes in GVIAP and GRP. For example, under the SDLs no infra. scenario 
(scenario 1a), the Riverina experiences a reduction of only 0.8 per cent in household 
consumption as a result of receiving substantial proceeds from water sales (to the 
government and to other irrigators).

Changes in employment are estimated to be much smaller than changes in GRP 
under all long-run scenarios. Table 16 contains the estimated change in employment 
in the long run at the Basin and national levels. As observed in previous studies, the 
AusRegion model estimates essentially negligible changes in employment in the long 
run. This is due to the assumption that labour markets operate efficiently and are 
able to reallocate labour between industries and sectors in response to a shock to 
agricultural production. 

At the Basin level, employment is estimated to decrease by 0.05 per cent in the 
long run in the SDLs no infra. scenario. When water savings from infrastructure 
investment are accounted for, the reduction in employment at the Basin level is 
0.03 per cent.

TABLE 15 Estimated long-run change in real household consumption, all long-run scenarios 

 Scenario 1a Scenario 1b Scenario 2 Scenario 3
 SDLs no infra., SDLs no infra.,  SDLS with infra., 
  with BB $  no BB $ SDLs with infra. after BB to date

 % change % change % change % change

Region

Northern NSW –0.17 –0.54 –0.06 0.07

Riverina NSW –0.80 –2.18 –0.59 –0.35

Western NSW –2.35 –2.51 –1.21 –0.14

North East Vic –0.30 –1.01 –0.24 –0.31

North West Vic –0.30 –0.33 –0.19 –0.08

Queensland MDB –0.54 –0.76 –0.47 –0.34

South Australia MDB 0.14 –0.05 0.11 0.10

MDB –0.41 –0.93 –0.28 –0.16

Modelling estimates
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Short-run scenarios with and without infrastructure 
investment stimulus
To estimate the short-run effects of the SDLs on the Basin economy, short-run 
scenarios with and without infrastructure investment are considered. These 
scenarios are estimated using a short-run AusRegion closure, which assumes 
sufficient time is not available for factors of production (including labour) displaced 
from agriculture to be absorbed in other industries. 

TABLE 16  Estimated long-run change in employment, all long-run scenarios   

 Scenario 1a Scenario 1b Scenario 2 Scenario 3
 SDLs no infra., SDLs no infra.,  SDLS with infra., 
  with BB $  no BB $ SDLs with infra. after BB to date

 % change % change % change % change

Region

Northern NSW –0.06 –0.06 –0.03 0.01

Riverina NSW –0.09 –0.09 –0.06 –0.04

Western NSW –0.09 –0.10 –0.04 0.00

North East Vic –0.04 –0.04 –0.03 –0.03

North West Vic –0.01 –0.01 –0.01 –0.01

Queensland MDB –0.04 –0.04 –0.03 –0.02

South Australia MDB –0.02 –0.02 –0.02 0.01

MDB –0.05 –0.05 –0.03 –0.01
    

Box 3 Interpreting employment estimates
AusRegion does not explicitly model the number of employed persons; rather, employment is 
represented in the model by industry expenditure on wages. The employment results presented here 
reflect the percentage change in wage expenditure (labour income) after accounting for any changes 
in wage rates. As such, these results do not provide specific information on the number of employed 
persons that are affected, or the distribution of these changes across full-time, part-time or casual 
employees. 

Total employment in the Murray–Darling Basin, at the time of the 2006 census, was around 920 000, 
with around 90 000 involved directly in agriculture and around 28 000 engaged in food manufacturing 
sectors (ABARE–BRS 2010a). In practice, Basin employment, particularly employment in agriculture 
and related sectors, is expected to be subject to significant seasonal variation. For example, casual 
employment is likely to increase during harvesting and processing periods and in years of high 
agricultural output. For the Basin, unemployment rates have historically been similar to—if not slightly 
lower than—Australia as a whole (ABARE–BRS 2010a). In more recent times, a potential skilled labour 
shortage has become a focus of concern for the agriculture sector. 

Estimates of the number of employed persons affected by the Basin Plan are not presented in this 
report. Such estimates would be difficult to interpret given the complications listed above. In addition, 
the estimates of employment change presented in this report are extremely small and therefore subject 
to significant measurement and rounding error.

The simple interpretation of the employment change estimates in this report is that they are small in 
comparison with other external factors. For example, in practice factors such as seasonal conditions and 
long-run economic growth are going to exert a more significant influence over future changes in Basin 
employment.

Modelling estimates
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The short-run scenarios reflect potential annual adjustment expected in regional 
economies during the period from current (water buybacks to date) levels of water 
availability to the SDLs no infra. (scenario 1) excluding projected water savings 
from investments in infrastructure. This scenario assumes that the path from water 
buybacks to date to SDLs no infra. occurs over an eight-year time frame from 2011–12 
to 2018–19. 

Employment change estimates are larger (relative to estimated GRP changes) in the 
short run than with the long-run closure. These short-run scenario results represent 
employees potentially displaced from irrigated agriculture–related industries (prior 
to any subsequent reallocation) each year during this adjustment period. However, 
in practice, these results are likely to overstate the extent of short-run labour market 
rigidity, and therefore overestimate Basin employment effects.
• In the short-run scenario 1, AusRegion estimates a 0.05 per cent reduction in 

employment in the MDB (relative to baseline) for each year between 2011–12 and 
2018–19, as a result of adjustment from water buybacks to date to SDL levels of 
water use (without infrastructure investment stimulus).

• The addition of regional infrastructure investment generates a small (temporary) 
increase in GRP in the short run, with an annual increase in GRP of 0.21 per cent 
under short-run scenario 2.

• Employment in the short run with the stimulus from infrastructure investment 
(short-run scenario 2) is estimated to increase by 0.33 per cent each year at the 
Basin level. 

 ሲ This temporary increase in employment is due to the construction phase of water 
saving irrigation infrastructure projects.

Overall, the results indicate relatively modest Basin-level employment effects in the 
short run (and in the long run), particularly given the offsetting effects of government 
water buybacks and infrastructure investments.

TABLE 17 Estimated short-run change in GRP, 
short-run scenarios

 SR1: SDLs SR2: SDLs
 no invest., after with invest., after
 BB to date BB to date

% change per year

Region 

Northern NSW –0.02 0.21

Riverina NSW –0.26 0.25

Western NSW –0.12 0.37

North East Vic –0.18 0.42

North West Vic –0.07 –0.02

Queensland MDB –0.10 –0.03

South Australia MDB –0.07 0.68

MDB –0.12 0.21

TABLE 18 Estimated short-run change in 
employment, short-run scenarios

 SR1: SDLs SR2: SDLs
 no invest., after with invest., after
 BB to date BB to date
 % change per year

Region

Northern NSW –0.02 0.26

Riverina NSW –0.07 0.54

Western NSW –0.07 0.49

North East VIC –0.06 0.56

North West VIC –0.03 0.03

Queensland MDB –0.05 0.03

South Australia MDB –0.03 0.85

MDB –0.05 0.33

Modelling estimates
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Summary of key modelling results

TABLE 19  Summary of key modelling results   

 Scenario 1 Scenario 2 Scenario 3
  SDLs with SDLs with infra.,
 SDLs no infra. infra.  after BB to date

 Long-run percentage change relative to baseline

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 –0.81 –0.48

Household consumption –0.41 –0.28 –0.16

Employment –0.05 –0.03 –0.01

Note: All results after interregional water trade.

Modelling estimates
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Water trading rules
By default, the Water Trade Model (WTM) allows unrestricted trade in water 
allocations within each defined region. For each scenario, the model also produces 
results both with and without interregional water allocation trade. In the ‘with 
interregional water trade’ version of the model, a number of constraints are imposed 
on trade to reflect a range of physical and institutional factors. 

As in ABARE–BRS (2010a), constraints are imposed on interregional trade to 
maintain within-catchment environmental water requirements. These constraints 
were provided to ABARES by the Murray–Darling Basin Authority (MDBA) and are 
summarised in Table A1. Effectively, these constraints ensure that connected regions 
can trade in ‘downstream requirements’ (for example, contributions to Murray flows 
in the south and Darling flows in the north) but not ‘within catchment requirements’.

Interregional water trade is also only allowed among regions deemed to share a 
hydrological connection. In ABARE–BRS (2010a), water trade was only allowed 
among regions in the southern Basin. This analysis assumed that there was only 
limited connectivity (to the Darling) among northern tributaries. In this report, 
interregional trade has been allowed within the northern Basin (but not between 
the northern and southern basins) at the request of the MDBA. Note, however, that 
interregional trade in the north is very limited because of strict within-catchment 
environmental requirements (there are minimal downstream requirements in the 
north). 

As in ABARE–BRS (2010), water trade out of the NSW and Vic above Barmah regions 
is restricted, to reflect the Barmah choke. However, for this study the Barmah choke 
constraint was relaxed slightly, allowing for 5 per cent downstream trade through 
the choke. This relaxation is a simple way to capture the fact that the choke constraint 
will not apply under all conditions, and that the choke capacity may potentially be less 
binding under a sustainable diversion limit (SDL) scenario (given large volumes of 
environmental water).

Finally, in ABARE–BRS (2010a) interregional trade was adjusted to reflect assumed 
transmission losses. In this study, interregional trade is not subjected to any 
transmission efficiency factors. This change has been made for two reasons. Firstly, 
interregional allocation trade in the southern connected Basin is not currently subject 
to transmission loss adjustments. Secondly, marginal transmission losses associated 
with interregional trade are typically expected to be relatively low under normal 
conditions (for more detail, see NWC 2010).

 Appendix A:  
 ABARES modelling detail
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Appendix A: ABARES modelling detail

TABLE A1 Surface water trade constraints 

 Diversions

   ‘In stream’ 
 CDL SDL reduction requirement Trade constraint a

 GL GL GL % of base

Region

Condamine–Balonne 706.0 203.0 150 0.79

Border Rivers (Qld) 223.0 21.1 7.7 0.96

Border Rivers (NSW) 210.0 19.9 7.3 0.96

Warrego 45.0 8.0 8.0 0.77

Paroo 0.0 0.0 0.0 –

Namoi 343.0 31.0 10.0 0.97

Macquarie–Castlereagh 425.0 91.0 65.0 0.84

Moonie 32.0 3.0 1.0 0.97

Gwydir 326.0 52.0 52.0 0.83

Barwon–Darling 197.0 18.0 6.0 –

Lachlan 302.0 47.0 47.0 0.83

Murrumbidgee (NSW) 2 061.0 593.0 320.0 0.82

Ovens 25.0 0.0 0.0 –

Goulburn–Broken 1 607.0 458.0 344 0.79b

Campaspe 115.0 33.0 18 0.79b

Wimmera–Avoca 74.0 13.0 13.0 0.72

Loddon 95.0 27.0 12 0.79b

Murray (NSW) 1 721.0 503.0 259.0 –

Murray (Vic) 1 656.0 469.0 257.0 –

Lower Murray–Darling 55.0 16.0 8.0 –

Murray (SA) 665.0 191.0 100.0 –

Eastern Mount Lofty Ranges 0.0 0.0 0.0 –

Total MDB 10 883.0 2 797.0 1 669.0 –

a After applying adjustment from diversions to use. b Goulburn–Broken, Campaspe and Loddon are treated as a single region for 
purposes of constructing WtM shocks.    

Source: Murray–Darling Basin Authority
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Appendix A: ABARES modelling detail

Baseline scenario

TABLE A2 Non–Basin Plan water recovery  

  Recovered via  Reduction
 Total recovered infrastructure in irrigation WTM shock

    % change

 GL GL GL  from base

Region 

Condamine–Balonne 0 0 0 0.0%

Border Rivers (Qld) 0 0 0 0.0%

Border Rivers (NSW) 0 0 0 0.0%

Warrego 0 0 0 0.0%

Paroo 0 0 0 0.0%

Namoi 0 0 0 0.0%

Macquarie  0 0 0 0.0%

Moonie 0 0 0 0.0%

Gwydir 0 0 0 0.0%

Barwon–Darling 71 47 24 10.1%

Lachlan 0 0 0 0.0%

Murrumbidgee  238 72 166 9.0%

Ovens 0 0 0 0.0%

Goulburn Broken 188 68 120 8.4%

Campaspe 3 0 3 8.4%

Wimmera–Avoca 0 0 0 0.0%

Loddon 0 0 0 8.4%

Murray (NSW) 123 19 105 7.1%

Murray (Vic) 102 39 63 4.7%

Lower Darling 0 0 0 10.1%

Murray (SA) 42 13 29 5.8%

Eastern Mount Lofty Ranges 0 0 0 0.0%

Total MDB 767 258 508 5.5%

Note: Non–Basin Plan environmental water recovery, including the Living Murray and Water for Rivers, as well as adjustments to NSW 
water sharing plans. Excludes water secured through infrastructure investments. these environmental water volumes are not available 
to offset the SDL reductions.

Source: Murray–Darling Basin Authority
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TABLE A3 WtM Baseline scenario by region 

 GVIAP Land use Surface water use Groundwater use

 $m ‘000 ha ML ML

Region

Condamine–Balonne 456.6 113.4 279 179.3

Border Rivers (Qld) 230.5 38.6 205.1 11.2

Border Rivers (NSW) 169.2 45.6 236.5 8.7

Warrego 6.4 2.4 8.4 0.3

Paroo 6.1 0.9 3.7 0.2

Namoi 332.3 120.8 349.2 231.8

Macquarie–Castlereagh 274.8 83 354.8 110.3

Moonie 39.8 11 63.4 0

Gwydir 320.5 97.5 541.8 33.4

Barwon–Darling 146.2 65.1 430.9 0.6

Lachlan 165.3 56.3 153.9 94.8

Murrumbidgee (NSW) 779.5 361.9 1 933.00 323.8

Ovens 56.5 9.1 14.5 13.6

Goulburn–Broken 670.3 150.5 517 170.8

Campaspe 128.1 31.1 136.1 0

Wimmera–Avoca 13.4 3.1 4.4 1.5

Loddon 255.9 114.4 400.2 4.3

Murray (NSW) 459.7 260.5 1 464.50 122.9

Murray (Vic) 778.7 183.7 932.9 10.1

Lower Murray–Darling 67.5 9.1 56.7 2.2

Murray (SA) 542.2 61.5 321.2 76.5

Eastern Mount Lofty Ranges 118.7 12.6 35.4 29.5

    

Total MDB 6 018.10 1 832.30 8 442.60 1 425.60

Note: ‘Restricted’ (without interregional water trade) baseline.

TABLE A4 WtM Baseline scenario by activity 

   Total
 GVIAP Land use water use

 $m ‘000 ha GL

Cereals 171.8 249.5 706.0

Cotton 1 278.4 401.1 2 585.9

Dairy 841.9 214.6 1 133.3

Fruit and nuts 996.5 75.9 465.7

Grapes 708.2 105.3 608.8

Hay 153.6 192.4 716.2

Meat cattle 596.8 179.1 629.0

Other broadacre 38.3 38.8 143.2

Rice 440.1 167.3 2 222.9

Sheep 140.1 170.9 490.2

Vegetables 652.4 37.4 167.0

Total MDB 6 018.1 1 832.3 9 868.2

Note: ‘Restricted’ (without interregional water trade) baseline.

Appendix A: ABARES modelling detail
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Policy scenarios
Adjustment from diversions to irrigation use

TABLE A5 Assumed irrigation, non-irrigation CDL components 

  Estimated Estimated
 CDL non-irrigation irrigation use

 GL GL GL

Region

Condamine–Balonne 706.0 85 620.5

Border Rivers (Qld) 223.0 25 198.3

Border Rivers (NSW) 210.0 23 187.4

Warrego 45.0 12 33.1

Paroo .0 0 0.0

Namoi 343.0 38 304.7

Macquarie–Castlereagh 425.0 28 397.0

Moonie 32.0 4 27.7

Gwydir 326.0 40 286.1

Barwon–Darling 197.0 20 177.3

Lachlana 302.0 39 263.4

Murrumbidgee (NSW) a 2 061 377 1 683.8

Ovens 25.0 11 13.8

Goulburn–Broken a 1 607.0 403 1 204.4

Campaspea 115.0 52 63.3

Wimmera–Avoca 74.0 30 44.0

Loddon 95.0 12 83.2

Murray (NSW) a 1 721.0 354 1 367.1

Murray (Vic) a 1 656.0 381 1 274.9

Lower Murray–Darling 55.0 23 32.1

Murray (SA) a 665.0 201 464.4

Eastern Mount Lofty Ranges .0 0 0.0

Total MDB 10 883 2 156 8 727

a Irrigation use component taken from EBC et al. (2011).

Sources: Data constructed from various available sources, including EBC et al. (2011), MDBA, DSEWPaC and CSIRo (2008). 

Appendix A: ABARES modelling detail



58 ABARES  
Modelling the economic effects of the Murray–Darling Basin Plan 

Groundwater reductions

WTM results profit measure
The profit measure generated by the WTM reflects modelled economic profits to 
particular sectors or regions. Specifically, it represents the aggregate returns to land 
and water used for irrigation; that is, the total gross revenues (GVIAP) less variable 
costs attributed to anything other than land and water factor payments for the 
particular region. As such, the profit figure does not refer to the actual profitability of 
any one irrigator within the Basin. It is therefore not directly comparable to financial 
profitability measures such as those reported in ABARES irrigation surveys (Ashton 
& Oliver 2011). Because of the assumption of diminishing returns to production, 
average profit per unit of production increases under the SDLs as the reduction in 
aggregate profit is less than the reduction in land and water used for irrigation.

TABLE A6 Groundwater reductions (scenarios 1, 2 and 3)

 Baseline SDL reduction

 GL GL % change

Region

Condamine–Balonne 179.3 40.0 22

Border Rivers (Qld) 11.2 0.0 0

Border Rivers (NSW) 8.7 0.0 0

Warrego 0.3 0.0 0

Paroo 0.2 0.0 0

Namoi 231.8 0.0 0

Macquarie–Castlereagh 110.3 0.0 0

Moonie 0.0 0.0 0

Gwydir 33.4 0.0 0

Barwon–Darling 0.6 0.0 0

Lachlan 94.8 0.0 0

Murrumbidgee (NSW) 323.8 0.0 0

Ovens 13.6 0.0 0

Goulburn–Broken 170.8 80.0 47

Campaspe 0.0 0.0 0

Wimmera–Avoca 1.5 0.0 0

Loddon 4.3 0.0 0

Murray (NSW) 122.9 0.0 0

Murray (Vic) 10.1 0.0 0

Lower Murray–Darling 2.2 0.0 0

Murray (SA) 76.5 0.0 0

Eastern Mount Lofty Ranges 29.5 0.0 0

Total MDB 1 425.6 120.0 8

Source: Murray–Darling Basin Authority
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WTM results before interregional water trade

TABLE A7 WtM results, change in GVIAP, Basin wide before interregional water trade

  Scenario 1 Scenario 2 Scenario 3 
    SDLs with infra.,
 Water buybacks to date SDLs no infra. SDLs with infra.  after BB to date

Before trade    

Southern MDB –5.5 –20.1 –14.6 –9.1

Northern MDB –4.4 –8.9 –5.6 –1.1

Total MDB –5.1 –16.1 –11.4 –6.3

TABLE A8 WtM results, percentage change in all variables relative to baseline—before 
interregional trade

  Baseline  Scenario 1 Scenario 2 Scenario 3 
      SDLs
      with infra.,
   Water buybacks SDLs no SDLs after BB  
   to date infra. with infra. to date

   % change % change % change % change

Southern MDB   

GVIAP $m 3 870.3 –5.5 –20.1 –14.6 –9.1

Land use ’000 ha 1 197.6 –6.4 –28.1 –20.1 –13.7

Water use GL 6 570.9 –8.8 –32.0 –24.1 –15.3

Profit $m 1 353.9 –2.7 –12.8 –8.7 –6.0

Northern MDB      

GVIAP $m 2 147.8 –4.4 –8.9 –5.6 –1.1

Land use ’000 ha 634.7 –3.9 –8.0 –4.5 –0.7

Water use GL 3 297.3 –7.3 –13.7 –8.4 –1.0

Profit $m 595.1 –1.4 –2.7 –1.6 –0.2

Total MDB      

GVIAP $m 6 018.1 –5.1 –16.1 –11.4 –6.3

Land use ’000 ha 1 832.3 –5.5 –21.1 –14.7 –9.2

Water use GL 9 868.2 –8.3 –25.9 –18.8 –10.5

Profit $m 1 949.0 –2.3 –9.7 –6.5 –4.2

Appendix A: ABARES modelling detail
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TABLE A9 Change in GVIAP relative to baseline (all scenarios)—by region, before interregional 
trade

  Baseline  Scenario 1 Scenario 2 Scenario 3 
      SDLs with
   Water SDLs no SDLs infra., after BB
   buybacks to date infra. with infra.  to date

  $m % change % change % change % change

Region 

Condamine–Balonne  457 –0.2 –13.0 –12.0 –11.8

Border Rivers (Qld)  231 –0.6 –4.2 –1.0 –0.5

Border Rivers (NSW)  169 0.0 –6.0 –3.0 –3.0

Warrego  6 –12.7 –14.0 –10.2 2.5

Paroo  6 0.0 0.0 0.0 0.0

Namoi  332 –0.7 –4.6 –2.4 –1.7

Macquarie  275 –6.6 –10.8 –3.9 2.7

Moonie  40 0.0 –9.2 –3.7 –3.7

Gwydir  320 –15.1 –13.4 –8.2 6.9

Barwon–Darling  146 –12.0 –9.0 –6.9 5.1

Lachlan  165 –3.9 –4.4 0.0 3.9

Murrumbidgee  780 –2.7 –16.0 –11.3 –8.7

Ovens  56 0.0 0.0 0.0 0.0

Goulburn–Broken  670 –4.4 –20.2 –15.8 –11.4

Campaspe  128 –6.1 –19.1 –13.3 –7.3

Wimmera–Avoca  13 0.0 –3.5 –3.5 –3.5

Loddon  256 –6.5 –20.3 –15.4 –9.0

Murray (NSW)  460 –7.6 –24.0 –19.3 –11.7

Murray (Vic)  779 –7.4 –21.7 –13.8 –6.4

Lower Murray–Darling  67 –0.5 –39.1 –24.9 –24.4

Murray (SA)  542 –8.2 –25.2 –18.5 –10.4

Eastern Mount Lofty Ranges  119 0.0 0.0 0.0 0.0

Total MDB  6 018 –5.1 –16.1 –11.4 –6.3

Appendix A: ABARES modelling detail
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Detailed results for the SDLs no infra. scenario

TABLE A10 Change in GVIAP relative to baseline (scenario 1)—by region, before interregional trade

 Baseline Scenario 1 Scenario 1 Scenario 1

  Levels Levels Level change % change

Region

Condamine–Balonne 456.6 397.5 –59.1 –13.0

Border Rivers (Qld) 230.5 220.9 –9.6 –4.2

Border Rivers (NSW) 169.2 159.0 –10.2 –6.0

Warrego 6.4 5.5 –0.9 –14.0

Paroo 6.1 6.1 0.0 0.0

Namoi 332.3 317.0 –15.3 –4.6

Macquarie–Castlereagh 274.8 245.2 –29.6 –10.8

Moonie 39.8 36.1 –3.7 –9.2

Gwydir 320.5 277.5 –43.0 –13.4

Barwon–Darling 146.2 133.0 –13.2 –9.0

Lachlan 165.3 158.1 –7.2 –4.4

Murrumbidgee (NSW) 779.5 655.2 –124.4 –16.0

Ovens 56.5 56.5 0.0 0.0

Goulburn–Broken 670.3 534.9 –135.4 –20.2

Campaspe 128.1 103.7 –24.4 –19.1

Wimmera–Avoca 13.4 12.9 –0.5 –3.5

Loddon 255.9 204.0 –51.9 –20.3

Murray (NSW) 459.7 349.3 –110.3 –24.0

Murray (Vic) 778.7 609.9 –168.7 –21.7

Lower Murray–Darling 67.5 41.1 –26.4 –39.1

Murray (SA) 542.2 405.6 –136.6 –25.2

Eastern Mount Lofty Ranges 118.7 118.7 0.0 0.0

Total MDB 6 018.1 5 047.8 –970.3 –16.1

Appendix A: ABARES modelling detail
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TABLE A11 Change in GVIAP relative to baseline (scenario 1)—by region, after interregional trade

 Baseline Scenario 1 Scenario 1 Scenario 1

  Levels Levels Level change % change

Region

Condamine–Balonne 453.2 418.8 –34.4 –7.6

Border Rivers (Qld) 228.9 218.3 –10.6 –4.6

Border Rivers (NSW) 167.3 155.0 –12.3 –7.4

Warrego 6.4 5.5 –0.9 –14.0

Paroo 6.1 6.1 0.0 0.0

Namoi 328.0 298.8 –29.2 –8.9

Macquarie–Castlereagh 271.3 248.0 –23.3 –8.6

Moonie 39.4 36.2 –3.1 –7.9

Gwydir 320.5 277.5 –43.0 –13.4

Barwon–Darling 157.7 133.4 –24.4 –15.4

Lachlan 165.3 158.1 –7.2 –4.4

Murrumbidgee (NSW) 777.3 578.8 –198.5 –25.5

Ovens 56.5 56.5 0.0 0.0

Goulburn–Broken 682.8 565.8 –117.0 –17.1

Campaspe 131.8 111.2 –20.6 –15.6

Wimmera–Avoca 13.4 12.9 –0.5 –3.5

Loddon 262.1 220.3 –41.8 –15.9

Murray (NSW) 443.8 324.8 –119.0 –26.8

Murray (Vic) 784.5 728.9 –55.7 –7.1

Lower Murray–Darling 70.5 67.3 –3.3 –4.6

Murray (SA) 554.4 534.0 –20.4 –3.7

Eastern Mount Lofty Ranges 118.7 118.7 0.0 0.0

Total MDB 6 040.0 5 274.8 –765.1 –12.7

Appendix A: ABARES modelling detail
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TABLE A12 Change in GVIAP relative to baseline (scenario 1)—by industry, before interregional 
trade

 Baseline Scenario 1 Scenario 1 Scenario 1

 Levels Levels Level change % change

Industry

Cereals 171.8 113.1 –58.7 –34.2

Cotton 1 278.4 1 131.7 –146.7 –11.5

Dairy 841.9 676.9 –165.0 –19.6

Fruit and nuts 996.5 919.1 –77.4 –7.8

Grapes 708.2 581.0 –127.2 –18.0

Hay 153.6 66.2 –87.5 –56.9

Meat cattle 596.8 512.5 –84.3 –14.1

Other broadacre 38.3 24.8 –13.4 –35.1

Rice 440.1 303.7 –136.4 –31.0

Sheep 140.1 92.4 –47.7 –34.0

Vegetables 652.4 626.3 –26.1 –4.0

Total MDB 6 018.1 5 047.8 –970.3 –16.1

TABLE A13 Change in GVIAP relative to baseline (scenario 1)—by industry, after interregional trade

 Baseline Scenario 1 Scenario 1 Scenario 1

  Levels Levels Level change % change

Industry

Cereals 170.5 98.7 –71.7 –42.1

Cotton 1 277.9 1 127.1 –150.8 –11.8

Dairy 851.8 750.0 –101.8 –12.0

Fruit and nuts 1 002.1 977.7 –24.4 –2.4

Grapes 717.6 689.2 –28.4 –4.0

Hay 155.8 85.6 –70.2 –45.1

Meat cattle 600.8 539.6 –61.3 –10.2

Other broadacre 38.1 22.5 –15.6 –41.0

Rice 429.7 247.6 –182.0 –42.4

Sheep 141.5 93.5 –48.0 –33.9

Vegetables 654.2 643.4 –10.7 –1.6

Total MDB 6 040.0 5 274.8 –765.1 –12.7

Appendix A: ABARES modelling detail
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Appendix A: ABARES modelling detail

Table A14 Percentage change in GVAP 
relative to baseline (scenario 1)—by 
region, after interregional trade 

 Scenario 1

  % change

Region

Condamine–Balonne –2.3

Border Rivers (Qld) –2.0

Border Rivers (NSW) –2.0

Warrego –1.2

Paroo 0.0

Namoi –3.2

Macquarie–Castlereagh –1.4

Moonie –2.1

Gwydir –5.1

Barwon–Darling –3.3

Lachlan –0.7

Murrumbidgee (NSW) –9.2

Ovens 0.0

Goulburn–Broken –6.7

Campaspe –5.9

Wimmera–Avoca –0.1

Loddon –5.6

Murray (NSW) –16.3

Murray (Vic) –5.2

Lower Murray–Darling –5.9

Murray (SA) –4.9

Eastern Mount Lofty Ranges –2.5

Total MDB –4.3

Table A15 Percentage change in GVAP 
relative to baseline (scenario 1)—by 
industry, after interregional trade

 Scenario 1

  % change

Industry
Cereals –1.3
Cotton –11.0
Dairy –8.6
Fruit and nuts –2.0
Grapes –3.6
Hay –8.8
Meat cattle –1.6
Other broadacre –0.9
Rice –42.4
Sheep –1.6

Vegetables –1.4

Total MDB –4.3
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Detailed results for the SDLs with infra. scenario

TABLE A16 Change in GVIAP relative to baseline (scenario 2)—by region, before interregional trade

 Baseline Scenario 2 Scenario 2 Scenario 2

  Levels Levels Level change % change

Region

Condamine–Balonne 456.6 402.0 –54.6 –12.0

Border Rivers (Qld) 230.5 228.1 –2.4 –1.0

Border Rivers (NSW) 169.2 164.1 –5.0 –3.0

Warrego 6.4 5.7 –0.6 –10.2

Paroo 6.1 6.1 0.0 0.0

Namoi 332.3 324.3 –8.0 –2.4

Macquarie–Castlereagh 274.8 264.1 –10.7 –3.9

Moonie 39.8 38.4 –1.5 –3.7

Gwydir 320.5 294.2 –26.3 –8.2

Barwon–Darling 146.2 136.2 –10.1 –6.9

Lachlan 165.3 165.3 0.0 0.0

Murrumbidgee (NSW) 779.5 691.1 –88.4 –11.3

Ovens 56.5 56.5 0.0 0.0

Goulburn–Broken 670.3 564.5 –105.7 –15.8

Campaspe 128.1 111.0 –17.1 –13.3

Wimmera–Avoca 13.4 12.9 –0.5 –3.5

Loddon 255.9 216.4 –39.5 –15.4

Murray (NSW) 459.7 371.1 –88.6 –19.3

Murray (Vic) 778.7 671.1 –107.5 –13.8

Lower Murray–Darling 67.5 50.7 –16.8 –24.9

Murray (SA) 542.2 441.7 –100.5 –18.5

Eastern Mount Lofty Ranges 118.7 118.7 0.0 0.0

Total MDB 6 018.1 5 334.2 –683.9 –11.4
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TABLE A17 Change in GVIAP relative to baseline (scenario 2)—by region, after interregional trade

 Baseline Scenario 2 Scenario 2 Scenario 2

  Levels Levels Level change % change

Region

Condamine–Balonne 453.2 423.2 –30.0 –6.6

Border Rivers (Qld) 228.9 222.7 –6.2 –2.7

Border Rivers (NSW) 167.3 160.1 –7.2 –4.3

Warrego 6.4 5.7 –0.6 –10.2

Paroo 6.1 6.1 0.0 0.0

Namoi 328.0 311.0 –17.0 –5.2

Macquarie–Castlereagh 271.3 257.7 –13.6 –5.0

Moonie 39.4 37.5 –1.8 –4.6

Gwydir 320.5 294.2 –26.3 –8.2

Barwon–Darling 157.7 143.5 –14.2 –9.0

Lachlan 165.3 165.3 0.0 0.0

Murrumbidgee (NSW) 777.3 631.9 –145.5 –18.7

Ovens 56.5 56.5 0.0 0.0

Goulburn–Broken 682.8 594.6 –88.2 –12.9

Campaspe 131.8 118.3 –13.5 –10.2

Wimmera–Avoca 13.4 12.9 –0.5 –3.5

Loddon 262.1 235.6 –26.5 –10.1

Murray (NSW) 443.8 351.3 –92.4 –20.8

Murray (Vic) 784.5 743.4 –41.1 –5.2

Lower Murray–Darling 70.5 68.2 –2.3 –3.3

Murray (SA) 554.4 539.8 –14.6 –2.6

Eastern Mount Lofty Ranges 118.7 118.7 0.0 0.0

Total MDB 6 040.0 5 498.4 –541.6 –9.0

TABLE A18 Change in GVIAP relative to baseline (scenario 2)—by industry, before interregional 
trade

 Baseline Scenario 2 Scenario 2 Scenario 2

  Levels Levels Level change % change

Industry

Cereals 171.8 128.7 –43.1 –25.1

Cotton 1 278.4 1 186.1 –92.2 –7.2

Dairy 841.9 726.0 –115.9 –13.8

Fruit and nuts 996.5 943.9 –52.7 –5.3

Grapes 708.2 622.4 –85.9 –12.1

Hay 153.6 87.6 –66.0 –43.0

Meat cattle 596.8 536.6 –60.3 –10.1

Other broadacre 38.3 28.9 –9.3 –24.3

Rice 440.1 336.2 –103.9 –23.6

Sheep 140.1 103.6 –36.4 –26.0

Vegetables 652.4 634.2 –18.2 –2.8

Total MDB 6 018.1 5 334.2 –683.9 –11.4
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TABLE A19 Change in GVIAP relative to baseline (scenario 2)—by industry, after interregional trade

 Baseline Scenario 2 Scenario 2 Scenario 2

  Levels Levels Level change % change

Industry

Cereals 170.5 120.1 –50.4 –29.6

Cotton 1 277.9 1 182.7 –95.1 –7.4

Dairy 851.8 777.6 –74.2 –8.7

Fruit and nuts 1 002.1 984.8 –17.2 –1.7

Grapes 717.6 697.5 –20.1 –2.8

Hay 155.8 103.0 –52.8 –33.9

Meat cattle 600.8 556.5 –44.3 –7.4

Other broadacre 38.1 27.2 –10.9 –28.6

Rice 429.7 294.8 –134.8 –31.4

Sheep 141.5 107.2 –34.3 –24.3

Vegetables 654.2 646.8 –7.3 –1.1

Total MDB 6 040.0 5 498.4 –541.6 –9.0

Table A20 Percentage change in GVAP 
relative to baseline (scenario 2)—by 
region, after interregional trade  

 Scenario 2

  % change

Region
Condamine–Balonne –2.0
Border Rivers (Qld) –1.2
Border Rivers (NSW) –1.2
Warrego –0.9
Paroo 0.0
Namoi –1.9
Macquarie–Castlereagh –0.8
Moonie –1.2
Gwydir –3.1
Barwon–Darling –1.9
Lachlan 0.0
Murrumbidgee (NSW) –6.7
Ovens 0.0
Goulburn–Broken –5.1
Campaspe –4.0
Wimmera–Avoca –0.1
Loddon –3.7
Murray (NSW) –12.7
Murray (Vic) –3.8
Lower Murray–Darling –4.6
Murray (SA) –3.5

Eastern Mount Lofty Ranges –1.8

Total MDB –3.1

Table A21 Percentage change in GVAP 
relative to baseline (scenario 2)—by 
industry, after interregional trade

 Scenario 2

  % change

Industry
Cereals –1.0
Cotton –6.9
Dairy –6.3
Fruit and nuts –1.4
Grapes –2.5
Hay –6.7
Meat cattle -1.2
Other broadacre –0.6
Rice –31.4
Sheep –1.2

Vegetables –1.0

Total MDB –3.1
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Variability scenarios
Results for the variable supply SDL only scenario in each state (good, dry and very 
dry) are presented in Table A23. Level and percentage change results are calculated 
relative to the baseline for each state. While the percentage reductions in gross 
value of irrigated agricultural production (GVIAP) are smaller in the dry states, this 
is largely because the reductions in water use are also smaller. The marginal value 
of water is higher in the dry and very dry states and this is reflected in larger value 
reductions in GVIAP per GL reduction in water. In addition, the percentage reductions 
in profit are higher in the dryer states.

TABLE A22 WtM results, variability scenario 1, long-run average, after interregional water trade

   V1: SDLs
  Baseline  no infra.  V1: SDLs no infra., relative to baseline

  (Average) (Average) 

   levels Level change % change

Southern MDB     

GVIAP $m 3 800 3 212 –588 –15.5

Land use ‘000 ha 1 144 821 –322 –28.2

Water use GL 6 190 4 089 –2 100 –33.9

Profit $m 1 330 1 175 –155 –11.7

Northern MDB     

GVIAP $m 2 029 1 831 –198 –9.7

Land use ‘000 ha 597 533 –64 –10.8

Water use GL 3 037 2 585 –452 –14.9

Profit $m 579 556 –23 –4.0

Total MDB     

GVIAP $m 5 829 5 043 –786 –13.5

Land use ‘000 ha 1 741 1 354 –387 –22.2

Water use GL 9 226 6 674 –2 552 –27.7

Profit $m 1 910 1 731 –178 –9.3
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TABLE A23 WtM results, variability scenario 1, by state classification

   V1: SDLs
  Baseline  no infra.  V1: SDLs no infra., relative to baseline

  (Average) (Average) 

   levels Level change % change

GVIAP     

Good $m 6 039 5 204 –835 –13.8

Dry $m 5 344 4 671 –673 –12.6

Very dry $m 4 597 4 099 –498 –10.8

Water use     

Good GL 9 868 7 090 –2 778 –28.2

Dry GL 7 762 5 737 –2 026 –26.1

Very dry GL 5 427 4 168 –1 259 –23.2

Profit     

Good $m 1 950 1 772 –178 –9.1

Dry $m 1 828 1 644 –185 –10.1

Very dry $m 1 627 1 468 –158 –9.7
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This appendix provides a brief summary of key trends in the irrigated agriculture 
sector over the past decade. It draws on a recent ABARES report (Ashton et al. 2011) 
for the National Water Commission, which makes use of both Australian Bureau of 
Statistics (ABS) gross value of irrigated agricultural production (GVIAP) data and 
ABARES irrigation farm survey data. Box B1 provides further detail on some of the 
measurement issues faced by the ABS in calculating GVIAP.

Figure B1 shows estimated GVIAP in the Murray–Darling Basin (MDB) over the period 
2000–01 to 2008–09 in real terms (2008–09 dollars). Real GVIAP is estimated here 
by deflating nominal industry-level GVIAP with relevant commodity price indexes 
(trends in commodity prices are discussed further in Appendix C). Figure B2 shows 
water use and land use in irrigated agriculture in the MDB over the same period.

The figures in this appendix provide an indication of the effect on the industry 
of recent drought conditions. Between 2005–06 and 2008–09, water availability 
for irrigation fell by approximately 53 per cent (from around 7400 GL to below 
3500 GL). Over the same period, real GVIAP fell by approximately 31 per cent 
(from $6.1 to approximately $4.2 billion). In practice, a number of other factors 
will have contributed to changes in GVIAP over this period, including changes in 
productivity. 

Direct comparisons of the effects of recent droughts with the effects of policy-
based water reductions need to be treated with a degree of caution for at least two 
reasons. Firstly, during drought periods farmers experience a reduction in direct 
farm rainfall, which exacerbates reductions in availability of irrigation water. 
Secondly, during short-run drought periods a number of industries may adopt costly 
strategies to maintain production levels (such as purchasing feed in the case of 
dairy, or purchasing water in the case of horticulture). While such strategise may be 
appropriate in the short term, they may or may not be profitable in response to long-
run changes in water availability.

Keeping these issues in mind, it is worth noting that the observed changes in 
aggregate production during the drought, are broadly consistent with the results of 
a range of partial equilibrium models of MDB irrigated agriculture (RSMG, ABARES, 
ANU) in that percentage reductions in total GVIAP are substantially less than 
percentage reductions in water availability.

 Appendix B:  
 Irrigated agriculture in the    
 Murray–Darling Basin
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Appendix B: Irrigated agriculture in the Murray–Darling Basin
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Box B1 Australian Bureau of Statistics method of calculating GVIAP
A detailed description of the Australian Bureau of Statistics (ABS) method of calculating gross value of irrigated 
agricultural production (GVIAP) is presented in ABS (2008, 2010). 

GVIAP measures the value of output produced with the assistance of irrigation water (ABS 2010). GVIAP is 
essentially a measure of revenue from irrigation farming (excluding other sources of revenue like water trading); it 
is not a measure of profits or value added in irrigated agriculture. 

The ABS collects farm production data in agricultural censuses and surveys, including data on land use by activity 
separated into either irrigated or non-irrigated (dryland). For cropping activities, the ABS estimates of GVIAP 
intend to reflect only the value of production from crop areas that were irrigated. To achieve this, the ABS is 
required to separate out the value of irrigated crops from non-irrigated crops, given that many farms may produce 
both irrigated and non-irrigated crops in a given year.

The ABS method of separating irrigated from non-irrigated production is detailed in ABS (2008, 2010). In its most 
recent estimates (ABS 2010), the ABS undertakes this separation at the farm level. While there is a degree of 
approximation in this separation, it is relatively accurate for cropping activities. 

One potential issue is the treatment of crop rotations. For example, where a non-irrigated winter crop (for 
example, wheat) is planted following an irrigated summer crop (for example, rice) in order to make use of residual 
soil moisture. Such crops could be included as non-irrigated despite receiving some indirect assistance from 
irrigation. 

The calculation of GVIAP for livestock activities is more complicated. The ABS acknowledges a number of 
difficulties in estimating GVIAP for livestock activities and suggests that these estimates need to be treated 
with a degree of caution. The first issue is the difficulty in separating out pasture areas into individual activities 
(dairy, beef and sheep) given that only data on total grazing land is collected, and some farms may be involved in 
multiple livestock activities.

continued...
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Figure B3 illustrates trends in real GVIAP at a commodity level. Key broadacre 
commodities (in this case, cotton and rice) experienced significant declines in 
production during the drought, while horticulture commodities were relatively less 
affected.

Changes in productivity are also expected to have occurred over this time period. 
ABARES produces estimates of productivity—total factor productivity (TFP)—
change for Australian dryland broadacre agriculture industries. However, farm 
survey data for irrigation industries are currently only available from 2006–07 to 
2008–09, as such irrigation-specific productivity trends cannot yet be established. In 
the future, irrigation-specific productivity measures could be established, once the 
full five-year time series of irrigation data from 2006–07 to 20010–11 is available.

Box B1 Australian Bureau of Statistics method of calculating GVIAP  continued

The second issue is in separating irrigated from non-irrigated production. With respect to dairy, the ABS applies 
a simplifying assumption that if there is any irrigation reported on a dairy farm then all production is considered 
irrigated and assigned to GVIAP (ABS 2010). In practice, dairy farms set up for irrigation may use a combination of 
dryland and irrigated pasture as well as using purchased fodder as an alternative to pasture.

Dairy farms are observed to vary their mix of dryland and irrigated pasture and purchased fodder in response 
to changes in input and output prices, particularly in response to changes in water prices. For example, during 
the recent drought a significant substitution was observed towards purchased fodder and away from irrigated 
pasture. Given the ABS methodology, dairy GVIAP did not decline significantly during the drought, despite a large 
reduction in irrigation water use. 

Further discussion about issues of input substitution in dairy is contained in Appendix D.
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MDB 2000–01 to 2008–09
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While TFP time series for irrigation farms are not available, partial productivity 
measures such as yield (production per unit of land) provide a proxy of productivity 
trends. For example, Figure B4 illustrates substantial gains in rice and cotton yields 
over the period 1964–65 to 2009–10. Gains in industry productivity will generally 
allow the industry to offset the effect of reduced water availability on the total value 
of production.

ABARES irrigation farm survey data provide a detailed picture of the physical and 
financial performance of irrigation farms in the MDB. Farm-level data illustrate the 
substantial variation in financial performance (profitability) and debt levels across 
individual farms, even within particular regions and industry categories. Figure B5 
summarises some of the key financial performance indicators over the period 2006–07 
to 2007–08. Financial performance indicators over the period will clearly be affected by 
the extreme drought conditions that prevailed during the period. Changes in commodity 
prices have also been important; for example, the dairy industry experienced negative 
rates of return in 2008–09, partly due to a deterioration in milk prices. 
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ABARES farm survey data also indicate a range of adaptation strategies used by 
irrigation farms during the drought. In particular, the survey data illustrate industry-
level trends in temporary water trading, noting that horticulture farms tended to be 
net buyers of water, particularly in 2007–08 and 2008–09, while broadacre farms 
tended to be net sellers of irrigation water (Ashton et al. 2011). 

Further information on water trade trends can be obtained from National Water 
Commission trade statistics. For example, recent allocation trade figures demonstrate 
quite significant volumes of net interregional water trading. In particular, the 
Murrumbidgee region has been observed to be a significant exporter of water 
allocations while the SA Murray region has been observed to be a significant 
importer, broadly consistent with Water Trade Model results. 

Table B1 Net allocation trade, southern MDB

 2007–08 2008–09 2009–10 Average

Murrumbidgee –139 –390 –111 –213

Goulburn –85 +42 +49 +2

NSW Murray –18 –135 –88 –80

Vic Murray +96 +172 –34 +78

SA Murray +145 +336 +253 +245

Lower Darling 0 –28 –68 –32

Source: National Water Commission
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Relative changes in the prices of key irrigated agricultural commodities are likely 
to have a significant effect on the distribution of water and other inputs across 
different industries and regions within the Murray–Darling Basin (MDB). Given the 
strong connections between most of the key irrigated agricultural commodities 
and international markets, commodity prices are considered largely exogenous 
to changes in domestic production levels. A more detailed discussion of this issue 
is provided in ABARE–BRS (2010a). However, substantial exogenous variations in 
international and domestic commodity prices have been observed in recent years and 
are expected to be observed into the future.

Future water market trade directions will be influenced substantially by exogenous 
variations in variables such as commodity prices. As such, the distribution of 
reductions in water use as a result of the Basin Plan—as estimated in the main 
Water Trade Model (WTM) results—remains somewhat uncertain. To illustrate this 
uncertainty, this section presents a sensitivity scenario involving exogenous changes 
in commodity prices based on recently observed trends.

WTM industry categories were matched to relevant commodities 
(Table C1). For each commodity, ABARES (2011) provides indexes 
of prices received by farmers, as summarised in figures C1, C2 
and C3. Indexes are presented relative to the reference year of 
2005–06—the year from which WTM baseline gross value of 
irrigated agricultural production (GVIAP) per hectare data are 
derived.

A number of commodities experienced a peak in prices in 2007–08, 
including, cereals (wheat), hay, other broadacre and dairy. One of 
the key results is a significant decline in the grape price relative to 
that of other commodities, particularly post-2006–07.

While the fruit price index experienced a peak in 2006–07, it 
should be noted that this is predominantly the result of a spike in 
banana prices and therefore not reflective of prices received for 
MDB fruit production. An alternative to the ABARES/ABS general 
fruit price index is the ABARES irrigation survey data, which can 
be used to calculate an MDB-specific irrigated fruit price index. 
However, data are only available to estimate price changes post-
2006–07.

To provide a measure of average relative changes in commodity prices over the 
period, the sensitivity analysis scenario involved comparing average price indexes 
for each commodity in the post-2005–06 period (2006–07 to 2011–12) relative to the 
average (across all commodities). These are summarised in Figure C2.

 Appendix C:  
 Commodity prices

Table C1 WtM industries and relevant 
commodities

WTM industry commodity

Cereals Wheat

Cotton Cotton

Dairy Milk

Fruit and nuts Fruit

Grapes Wine grapes

Hay Hay

Meat cattle Beef

Other broadacre Total crops

Rice Rice

Sheep Lamb, Wool

Vegetables Vegetables
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The sensitivity analysis scenario adds the above shocks in commodity prices to the 
existing sustainable diversion limits (SDLs) scenario (SDLs no infra.) detailed in the 
report. As such, it reflects the effect of both the SDLs and the specified changes in 
commodity prices. This scenario is only an attempt to illustrate the sensitivity of the 
results to changes in commodity prices and not an attempt to forecast future changes 
in irrigation activity. 

In practice, many annual cropping activities may respond to annual fluctuations in 
prices, while other activities, particularly perennial horticulture, will be slower to 
adjust and will be driven more by long-run expectations of future prices. However, 
some land use adjustment in response to the observed commodity price trends post-
2005–06 (even for perennial activities) is expected to have already occurred.

Results from this scenario are presented in tables C2 to C4 for the 2400 GL, 2800 GL 
and 3200 GL SDL scenarios. One of the main observations is that these assumed 
changes in commodity prices result in a significant change to the distribution of 
water use across catchments. This is due to the different composition of irrigated 
activities in each region. In particular, regions with a significant proportion of grapes 
(including SA Murray and Vic Murray) trade in less water under this scenario, given a 
contraction in grape areas planted. As such, less water is traded away from upstream 
regions such as the Murrumbidgee. As a result, more even percentage reductions in 
water use are observed across the southern Basin regions under this scenario.

FIGURE C2 Commodity price sensitivity analysis scenario23 Commodity price sensitivity analysis scenario
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TABLE C2 Percentage change in water use relative to baseline (2800 GL SDLs 
no infra. vs. commodity price sensitivity analysis scenario)—by region, after 
interregional trade

  SDLs no infra.  SDLs with infra.
 SDLs with commodity SDLs with with commodity
 no infra. price change infra. price change

  % change % change % change % change

Region

Condamine–Balonne –16.5 –16.5 –14.5 –14.5

Border Rivers (Qld) –10.6 –10.2 –6.3 –5.8

Border Rivers (NSW) –11.8 –9.7 –7.0 –4.8

Warrego –22.3 –22.3 –16.8 –18.0

Paroo 0.0 0.0 0.0 0.0

Namoi –10.8 –8.0 –6.4 –3.6

Macquarie–Castlereagh –13.3 –14.6 –7.8 –9.2

Moonie –8.7 –5.5 –5.2 –1.9

Gwydir –16.3 –16.3 –10.1 –10.1

Barwon–Darling –16.5 –20.3 –9.7 –13.5

Lachlan –10.5 –10.5 0.0 0.0

Murrumbidgee (NSW) –44.1 –34.5 –33.2 –24.3

Ovens 0.0 0.0 0.0 0.0

Goulburn–Broken –33.5 –33.5 –25.9 –25.9

Campaspe –30.0 –30.0 –20.1 –22.1

Wimmera–Avoca –20.8 –20.8 –20.8 –20.8

Loddon –28.5 –28.5 –18.5 –22.7

Murray (NSW) –36.2 –31.2 –28.3 –20.8

Murray (Vic) –13.4 –31.2 –10.0 –27.6

Lower Murray–Darling –8.8 –35.1 –6.3 –32.7

Murray (SA) –5.9 –31.4 –4.3 –29.8

Eastern Mount Lofty Ranges 0.0 0.0 0.0 0.0

Total MDB –25.9 –25.9 –18.8 –18.8



79ABARES 
Modelling the economic effects of the Murray–Darling Basin Plan 

Appendix C: Commodity prices

TABLE C3 Percentage change in water use relative to baseline (2400 GL SDLs 
no infra. vs. commodity price sensitivity analysis scenario)—by region, after 
interregional trade

  SDLs no infra.  SDLs with infra.
 SDLs with commodity SDLs with with commodity
 no infra. price change infra. price change

  % change % change % change % change

Region

Condamine–Balonne –16.5 –16.5 –14.5 –14.5

Border Rivers (Qld) –10.6 –10.2 –6.3 –5.8

Border Rivers (NSW) –11.8 –9.7 –7.0 –4.8

Warrego –22.3 –22.3 –16.8 –18.0

Paroo 0.0 0.0 0.0 0.0

Namoi –10.8 –8.0 –6.4 –3.6

Macquarie–Castlereagh –13.3 –14.6 –7.8 –9.2

Moonie –8.7 –5.5 –5.2 –1.9

Gwydir –16.3 –16.3 –10.1 –10.1

Barwon–Darling –16.5 –20.3 –9.7 –13.5

Lachlan –10.5 –10.5 0.0 0.0

Murrumbidgee (NSW) –34.3 –25.9 –24.4 –17.0

Ovens 0.0 0.0 0.0 0.0

Goulburn–Broken –33.5 –33.5 –25.9 –25.9

Campaspe –30.0 –30.0 –20.1 –20.1

Wimmera–Avoca –20.8 –20.8 –20.8 –20.8

Loddon –28.5 –28.5 –18.5 –18.8

Murray (NSW) –29.2 –22.4 –21.5 –13.2

Murray (Vic) –10.4 –28.2 –7.4 –25.0

Lower Murray–Darling –6.6 –33.1 –4.5 –31.0

Murray (SA) –4.5 –30.1 –3.1 –28.7

Eastern Mount Lofty Ranges 0.0 0.0 0.0 0.0

Total MDB –22.2 –22.2 –15.5 –15.5



80 ABARES  
Modelling the economic effects of the Murray–Darling Basin Plan 

Appendix C: Commodity prices

TABLE C4 Percentage change in water use relative to baseline (3200 GL SDLs 
no infra. vs. commodity price sensitivity analysis scenario)—by region, after 
interregional trade

  SDLs no infra.  SDLs with infra.
 SDLs with commodity SDLs with with commodity
 no infra. price change infra. price change

  % change % change % change % change

Region 

Condamine–Balonne –16.5 –16.5 –14.5 –14.5

Border Rivers (Qld) –10.6 –10.2 –6.3 –5.8

Border Rivers (NSW) –11.8 –9.7 –7.0 –4.8

Warrego –22.3 –22.3 –16.8 –18.0

Paroo 0.0 0.0 0.0 0.0

Namoi –10.8 –8.0 –6.4 –3.6

Macquarie–Castlereagh –13.3 –14.6 –7.8 –9.2

Moonie –8.7 –5.5 –5.2 –1.9

Gwydir –16.3 –16.3 –10.1 –10.1

Barwon–Darling –16.5 –20.3 –9.7 –13.5

Lachlan –10.5 –10.5 0.0 0.0

Murrumbidgee (NSW) –54.2 –43.5 –41.9 –31.5

Ovens 0.0 0.0 0.0 0.0

Goulburn–Broken –33.5 –33.5 –25.9 –25.9

Campaspe –30.0 –30.0 –20.1 –24.7

Wimmera–Avoca –20.8 –20.8 –20.8 –20.8

Loddon –28.5 –32.8 –19.3 –26.5

Murray (NSW) –42.5 –37.8 –34.4 –28.1

Murray (Vic) –16.2 –34.0 –12.7 –30.2

Lower Murray–Darling –10.9 –37.1 –8.3 –34.4

Murray (SA) –7.4 –32.8 –5.6 –30.9

Eastern Mount Lofty Ranges 0.0 0.0 0.0 0.0

Total MDB –29.5 –29.5 –22.1 –22.1
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In addition to this report, two other economic analyses of the draft Basin Plan were 
commissioned by the Murray–Darling Basin Authority (MDBA), one by the Risk and 
Sustainable Management Group (RSMG) of the University of Queensland (RSMG 2011), 
and one by the Centre of Policy Studies (CoPS) of Monash University (CoPS 2011).

While both studies utilised different economic models with differing underlying 
assumptions and data sources, the results were generally comparable with those 
presented in this report, particularly at the aggregate Basin-wide level. For example, 
all three analyses found that the economic effects of the Basin Plan on irrigated 
agriculture are relatively modest, with percentage reductions in irrigated agriculture 
being significantly less than percentage reductions in water availability. In addition, 
both CoPS and ABARES find relatively minor long-run effects on total Basin economic 
activity (gross regional product) and employment.

More significant differences are observed in the results at the industry and regional 
levels. These differences illustrate the sensitivity of regional and industry-level 
results to changes in model data and assumptions, as well as the general uncertainty 
associated with predicting effects at finer industry and geographical scales.

Risk and Sustainable Management Group
The RSMG utilised a regional hydro-economic model of the Murray–Darling Basin 
(MDB) to estimate the effects of the Basin Plan on economic returns (profits) from 
irrigation. Similar to the Water Trade Model (WTM), the RSMG model is a partial 
equilibrium model that focuses specifically on irrigated agriculture, in isolation from 
the broader economy. However, there are a number of important differences in the 
assumptions and datasets underpinning the two models.

The RSMG model is based around the concept of state-contingent production. The 
model involves three water supply states (dry, normal and wet) and allows for 
production systems that vary depending on the prevailing state. The RSMG model 
incorporates a degree of water supply variability as well as long-run investment 
decisions under uncertainty.

The RSMG model uses substantially different data sources to the ABARES model. 
The RSMG build a baseline using a bottom-up approach, collecting data on costs and 
returns in different activities, to generate a modelled or optimised baseline. This is 
different to the ABARES approach of calibrating the WTM parameters (including cost 
functions) to match Australian Bureau of Statistics (ABS) agricultural census data. 
While these models make use of different baselines, both studies used consistent 
policy scenario assumptions (percentage changes in water availability) based on 
MDBA data.

 Appendix D:  
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Basin-level results
RSMG analysed a number of scenarios; for the purposes of comparison, the focus here 
is on the sustainable diversion limits (SDLs) only scenario. Table D1 compares RSMG’s 
results at the Basin level under the standard ‘SDLs’ and ‘SDLs + trade’ scenarios with 
those from this report. The results are of a similar magnitude, with RSMG estimating 
slightly higher effects on economic returns / profit, and slightly lower effects on gross 
income / GVIAP.

Box D1 The Risk and Sustainable Management Group water allocation 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 
Murray–Darling Basin. 

Unlike other economic modelling exercises for the Murray–Darling Basin Authority, it does not measure 
differences in outcomes from an initial observed starting point, but rather 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 effects 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 
and 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 alter input combinations to produce a desired output 
at least cost.

The model assumed constant commodity prices, so production effects in response to reduced surface water 
availability are considered in isolation from any price changes. Under a medium-term analysis time frame 
(approximately 10 years), key factors of production are assumed to be mobile. 

Water is charged at a nominal $25 per megalitre, such that the opportunity costs are determined internally, based 
on enterprise returns. Between runs, these datasets 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 
Australian Bureau of Statistics 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.

Source: Murray–Darling Basin Authority (2011d)

TABLE D1 Percentage change in economic returns, SDLs no infra. against 
baseline—RSMG and ABARES comparison

 RSMG ABARES

Gross income / GVIAP  

With trade –11.0 –12.7

Without trade –14.2 –16.1

Economic returns / profit 

With trade –9.7 –8.2

Without trade –12.8 –9.7
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Industry-level results
A comparison of industry-level results is presented in Table D2 for the SDLs no infra. 
scenario (with interregional water trade). While comparisons are complicated 
because of different industry (and region) classifications, the results do demonstrate 
some similarities. In particular, both models estimate large reductions in rice land use 
(42 per cent in the RSMG model and 40 per cent in the ABARES model) and in grains. 
Further, both models predict minimal effects on horticulture.

The models estimate differing effects on dairy land use. However, it should be noted 
that the ABARES model predicts a larger decrease in irrigated dairy production 
(GVIAP) under this scenario of around 12 per cent, as a result of lower water use per 
hectare. The dairy sector results are considered in further detail in the comparison 
with the CoPS (2011) study below.

Environmental targets
The RSMG modelling also investigated the effect on model results of including specific 
environmental targets. The purpose of these scenarios was to demonstrate how, for a 
given SDL volume (that is, 2800 GL), different environmental water requirements may 
result in different economic effects. 

For this purpose, the RSMG included a scenario with a 1000 GL minimum end-of-
system (Lower Lakes, Coorong) flow target. The RSMG SDL + environmental target 
scenario obtained identical results to the SDL scenario, as the 1000 GL target was 
not binding in the model’s defined dry state (the dry state represents only moderate 
drought, not extreme drought).

The three-state framework, while advantageous when compared with a 
representative year / single state framework, provides only a limited picture of 
the full range of water supply outcomes. To account for this, the RSMG undertook 
additional model runs involving the use of ‘stochastic states’, where a probability 
distribution over inflows is specified for each state. 

Within these stochastic model runs, the 1000 GL target becomes binding some of the 
time. The SDL + stochastic scenario results illustrate the additional costs of imposing 
a constraint that this target be achieved in at least 95 per cent of years. This scenario 
results in a 14 per cent reduction in economic return, compared with 10 per cent in 
the standard model run.

This result should be interpreted as a general demonstration that the specification of 
environmental water requirements has implications for the size of economic effects. 

TABLE D2 Change in land use, key irrigated activities, RSMG and ABARES

 Change in land use

 RSMG ABARES

  % %

Horticulture a 0 2

Dairy –26 –3

Cotton 2 –7

Rice –42 –40

Grains b –49 –37

a Includes Water trade Model, fruit and nut, grapes and vegetables industries. b Includes Water trade Model, 
cereals and hay industries.
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However, given a range of simplifying assumptions involved, the results should not be 
interpreted as representing the likely economic effects of this specific target (that is, 
1000 GL 95 per cent of the time).

Centre of Policy Studies
CoPS (2011) utilised the TERM-H2O model, a dynamic general equilibrium model 
of the Australian economy, to estimate the effect of the Basin Plan on a number of 
economic variables between 2008 and 2029. These variables included real gross 
domestic product, employment, farm income, and household consumption. Outputs 
are presented at a number of regional aggregations, including by natural resource 
management (NRM) region and at the Basin level.

The TERM-H20 model performs a similar role to that of the ABARES AusRegion 
model; however, there remains a range of differences between the approaches of CoPS 
and ABARES. The TERM-H20 model is a single integrated framework that models 
irrigated agriculture and water use simultaneously with the rest of the economy. 
In comparison, ABARES models the effect of changes in water availability on the 
agriculture sector via a standalone partial equilibrium model (the WTM) and feeds 
results from this model into AusRegion. As discussed in the main report (Chapter 4), 
this two-stage modelling process has some limitations.

In addition, there remains a range of differences in assumptions and data sources 
between the models as well as differences in regional and industry classifications. 
However, as with the RSMG study the CoPS analysis has made use of consistent policy 
scenario assumptions.

Box D2 The Centre of Policy Studies TERM-H20 model
TERM (The Enormous Regional Model) is a ‘bottom-up’ computable general equilibrium model of Australia, which 
treats each region as a separate economy. The key feature of TERM, in comparison to its predecessors, is its ability 
to handle a greater number of regions or sectors. The first TERM master database distinguished 144 sectors and 
57 regions (nearly corresponding to the Australian Statistical Divisions). More recently, TERM has been extended to 
represent 172 sectors in 206 statistical subdivisions (SSDs), which allows the user to split major cities into regions, 
and to represent water catchment and tourism regions. The high degree of regional detail makes TERM a useful tool 
for examining the regional effects of shocks (especially supply-side shocks) that may be region-specific. 

TERM-H
2
O differs from TERM in that it includes water accounts and theoretical modifications in agriculture. It 

differs from TERM-Water in that irrigated sectors include a fixed water requirement per hectare. This requirement 
varies between activities. In turn, if water becomes scarcer, irrigable land and other inputs may move to dryland 
production.

In addition, TERM-H2O includes supply-side modifications: farm factors, including owner-operator inputs, mobile 
capital, irrigable land and dry land, follow a constant elasticity of transformation (CET) functional form. That is, 
factors are allocated between different activities to maximise profits. If, for example, the price of cereals rises 
relative to other annuals, irrigators may move factors (land, labour, mobile capital and water) so as to increase 
cereals production and reduce production of other annuals.

The TERM database relies on 2006 Census data for small region detail, with the spatial detail limited to statistical 
local areas (SLAs) that are then mapped to natural resource management (NRM) regions. In the northern part of 
the Murray–Darling Basin there is no convenient one-to-one correspondence between the SLAs and NRM regions, 
so for those SLAs that are split into more than one NRM region, a share of activity is assigned to each. 

Source: Wittwer (2011), www.monash.edu.au/policy/term.htm
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Basin wide
Overall, CoPS found that at the Basin level there is little change in overall economic 
activity. Results for the SDLs only scenario (at 2029) are presented in Table D3, in 
comparison with the ABARES long-run scenarios. CoPS generally estimated smaller 
effects on gross regional product (GRP) than did ABARES. Nevertheless, both 
estimates indicate the overall effects of the Basin Plan on the wider Basin economy 
will be relatively minor.

The CoPS study estimates a very slight increase in household consumption, while the 
ABARES study estimates a slight decrease. As with the CoPS study, the inclusion of 
water buybacks proceeds has a significant offsetting effect on estimated changes in 
household consumption.

The CoPS study also investigated the short-run stimulus effects of Australian 
Government investment in irrigation infrastructure. The CoPS SDLs + buybacks + 
upgrades scenario estimated increases in GRP in the Basin during the construction 
phase of the infrastructure investment program (up to 2020), largely consistent with 
the previous results of ABARE–BRS (2010) and the short-run (SDLs + infrastructure) 
scenario presented in this report.

Irrigated and non-irrigated agriculture 
While both studies estimate relatively minor economic effects, the CoPS study 
estimates smaller reductions in agricultural production and in economic activity than 
does the ABARES study. A key issue surrounding these differences is assumptions 
on the potential for factors of production released from irrigation to contribute to an 
expansion in production in other sectors, particularly in dryland agriculture.

The TERM-H20 model allows for a higher degree of flexibility, where inputs released 
from irrigated industries, such as land, labour and capital, can be put to use in 
other sectors. This flexibility is responsible for a significant expansion in dryland 
agricultural production in the TERM-H20 model, in response to a contraction in the 
irrigation sector. The TERM-H20 model also generates an expansion in irrigated 
horticultural production, particularly vegetables, which absorbs inputs from 
contracting sectors.

The ABARES modelling does allow for some similar flexibility; however, it is more 
limited and results in smaller offsetting economic effects. The WTM allows for 
land released from contracting irrigation sectors to be taken up by other irrigation 
sectors and by the dryland sector. This is observed both in the estimates of dryland 
expansion and in the substitution of land for water within the WTM irrigation sectors. 

Table D3 Percentage change in economic variables (Basin level), scenario estimates 
against baseline estimates—CoPS and ABARES comparison

 CoPS CoPS ABARES

SDLs only 2020 2029 Long run

GRP –0.18 –0.29 –1.13

Employment –0.02 –0.10 –0.05

Consumption 0.34 0.14 –0.41
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The effects of this type of substitution are much smaller in the ABARES results. For 
example, ABARES estimates an expansion of non-irrigated agriculture of $73 million, 
compared with a CoPS estimate of around $280 million by 2020. This is partly because 
in the WTM results, the substitution of land for water within existing irrigation 
areas is incorporated within the irrigation sector estimates. It is also partly due to an 
assumption that dryland agriculture cannot increase output per unit of land; that is, 
dryland production cannot be intensified by increasing the relative use of other inputs 
like capital or materials.

Industry-level results
Table D4 compares key sector-level results between the CoPS and ABARES studies, 
showing percentage changes in total agricultural production (irrigated and non-
irrigated) and changes in water use. The two studies estimate similar reductions in 
irrigation water use in cereals and rice and cotton. However, in each case, reductions 
in production are smaller in the CoPS results, due (at least in the case of cereals and 
cotton) to an expansion of non-irrigated production.

Irrigated dairy farms
The dairy sector provides a key example of the differences in flexibility and in the 
treatment of non-irrigated and irrigated production between the two models.

As discussed, dairy farms setup for irrigation may use a combination of dryland and 
irrigated pasture, as well as using purchased fodder as an alternative to pasture. 
Dairy farms are observed to vary their mix of dryland and irrigated pasture and 
purchased fodder in response to changes in input and output prices, particularly in 
response to changes in water prices. A more detailed analysis of input substitution in 
the dairy industry is presented in an ABARE report on the effects of water buybacks 
(Hone et al. 2010).

As discussed in Appendix B, the Australian Bureau of Statistics (ABS) methodology 
assigns all production on dairy farms that irrigated to ‘irrigated production’ (GVIAP). 
The WTM irrigated dairy sector is intended to be consistent with the ABS definition; 
that is, dairy farms with some irrigation. The WTM implicitly allows substitution 
between dryland and irrigated pasture, given dairy farms have the capacity to 
substitute land for water in production (vary the ratio of land and water use). 
However, the WTM does not explicitly incorporate substitution to purchased fodder.

Table D4 Change in total agricultural output (irrigated and non-irrigated), SDLs no 
infra. scenario

  CoPS ABARES

 output water GVAP water

 2029  2029    

Cereal 2.5 –42.3 –1.3 –45.6

Rice –24.2 –40.5 –42.4 –42.5

Dairy –7.3 –40.8 –8.6 –13.3

Cotton –3.4 –9.6 –11.0 –12.6

Grapes –4.7 –15.2 –3.6 –5.1

Vegetables 6.8 16.7 –1.4 –2.5

Fruit 1.0 1.1 –2.0 –3.3
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Appendix D: Comparison with other studies

In contrast, the CoPS modelling involves two distinct dairy sectors: non-irrigated 
and irrigated. Therefore, substitution from irrigated to dryland dairy pasture (even 
within existing farms) will be included in the dryland component, as will substitution 
towards purchased fodder.

As noted in the CoPS report, during the recent drought a significant substitution 
towards purchased fodder and away from irrigated pasture was observed, such 
that Basin dairy GVIAP did not decline significantly despite very large reductions in 
water use. However, while substitution to purchased fodder was a common short-
run strategy during extreme drought, it remains questionable as to whether this 
will prove to be a feasible/profitable long-run strategy in the face of permanent 
reductions in water availability. 
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In addition to the 2800 GL SDL scenario presented in the body of the report, ABARES 
modelled two other SDL scenarios provided by the Murray–Darling Basin Authority 
(MDBA): a 2400 GL scenario and a 3200 GL scenario. In both of these scenarios, 
reductions in water availability in the northern catchments are identical to the 
2800 GL scenario. However, in the southern connected system these scenarios involve 
a +– 400 GL change in the volume of downstream environmental water requirements 
(in diversion units). 

The 2400 GL SDL scenario (without infrastructure) results in an 11.2 per cent 
reduction in gross value of irrigated agricultural production (GVIAP), compared with 
12.7 per cent under the 2800 GL SDL scenario and 14.2 per cent for the 3200 GL SDLs 
scenario, all with interregional water trade.

 Appendix E:  
 Sustainable diversion limit    
 sensitivity analysis (2400 GL and  
 3200 GL)

Table E1 WtM results, percentage change in all variables relative to baseline—after interregional trade, 
2400 GL SDL sensitivity scenario

  Water   SDLs with infra., 
 Baseline buybacks to date SDLs no infra. SDLs with infra. after BB to date

Southern MDB     

GVIAP 3 896 –3.6 –12.5 –8.9 –5.3

Land use 1 198 –6.0 –21.3 –14.5 –8.4

Water use 6 571 –8.8 –26.5 –19.1 –10.3

Profit 1 355 –2.3 –8.6 –5.8 –3.4

Northern MDB     0.0

GVIAP 2 144 –4.7 –8.8 –5.5 –0.7

Land use 639 –3.3 –7.7 –3.9 –0.6

Water use 3 297 –7.3 –13.7 –8.4 –1.0

Profit 595 –1.2 –2.5 –1.3 –0.1

Total MDB     

GVIAP 6 040 –4.0 –11.2 –7.7 –3.7

Land use 1 837 –5.1 –16.6 –10.8 –5.7

Water use 9 868 –8.3 –22.2 –15.5 –7.2

Profit 1 950 –2.0 –6.7 –4.4 –2.4
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Table E3 WtM results, percentage change in all variables relative to baseline—after interregional trade, 
3200 GL SDL sensitivity scenario

  Water  SDLs with SDLs with infra.,
 Baseline buybacks to date SDLs no infra. infra.  after BB to date
Southern MDB     

GVIAP 3 896 –3.6 –17.1 –13.0 –9.4

Land use 1 198 –6.0 –30.4 –22.5 –16.4

Water use 6 571 –8.8 –37.4 –29.0 –20.2

Profit 1 355 –2.3 –12.9 –9.3 –6.9

Northern MDB     

GVIAP 2 144 –4.7 –8.8 –5.5 –0.7

Land use 639 –3.3 –7.7 –3.9 –0.6

Water use 3 297 –7.3 –13.7 –8.4 –1.0

Profit 595 –1.2 –2.5 –1.3 –0.1

Total MDB     

GVIAP 6 040 –4.0 –14.1 –10.3 –6.3

Land use 1 837 –5.1 –22.5 –16.0 –10.9

Water use 9 868 –8.3 –29.5 –22.1 –13.8

Profit 1 950 –2.0 –9.7 –6.8 –4.9

Table E4 AusRegion results (GRP) 3200 GL SDL, all long-run scenarios 

 SDLs no infra., SDLs no infra., 
  with BB $  no BB $ SDLs with infra.

 % change % change % change

Region

Northern NSW –0.54 –0.57 –0.27

Riverina NSW –2.54 –2.67 –1.98

Western NSW –1.36 –1.37 –0.72

North East Vic –1.86 –1.92 –1.42

North West Vic –0.85 –0.85 –0.60

Queensland MDB –0.76 –0.78 –0.64

South Australia MDB –0.90 –0.91 –0.66

MDB –1.25 –1.30 –0.92

Table E2 AusRegion results (GRP) 2400 GL SDL, all long-run scenarios

 SDLs no infra., SDLs no infra., 
  with BB $  no BB $ SDLs with infra.

 % change % change % change

Region

Northern NSW –0.52 –0.55 –0.26

Riverina NSW –1.63 –1.71 –1.16

Western NSW –1.25 –1.26 –0.63

North East Vic –1.76 –1.81 –1.32

North West Vic –0.68 –0.68 –0.45

Queensland MDB –0.75 –0.77 –0.64

South Australia MDB –0.53 –0.54 –0.35

MDB –1.00 –1.04 –0.70
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Climate change and Murray–Darling Basin water 
availability
Economic modelling in this report and the supporting Murray–Darling Basin 
Authority (MDBA) hydrological modelling are based on a historical water availability 
baseline. As such, the model baseline does not incorporate potential future changes in 
water availability associated with climate change.

The CSIRO sustainable yields project (CSIRO 2008) involved a comprehensive 
assessment of the potential effects of climate change on future water availability in 
each of the Murray–Darling Basin (MDB) catchments. The 
project considered a variety of possible climate scenarios 
ranging from extreme dry to extreme wet. 

The CSIRO’s median (cmid) scenario estimated a reduction in 
average water availability of 11 per cent by 2030 at the Basin 
level. However, the CSIRO (2008) found larger variations 
around this median estimate, with the extreme dry scenario 
resulting in a 34 per cent reduction and the extreme wet 
scenario in an 11 per cent increase.

The estimated effects of climate change varied across 
catchments. For example, significantly larger reductions 
in water availability were estimated for the southern MDB, 
particularly in Victorian catchments. A summary of the cmid 
estimates is presented in Table F1.

The CSIRO (2008) estimates are with reference to a 111-year 
historical water availability baseline, up to and including the 
year 2005–06. The hydrological modelling baseline employed 
by the MDBA involves a 114-year period up to and including 
2008–09. Given that the MDBA baseline includes the worst of 
recent drought conditions (2006–07 to 2008–09), it remains 
somewhat below the CSIRO (2008) baseline. For example, 
based on MDBA time series diversion data, the inclusion 
of the three years from 2006–07 to 2008–09 results in a 
reduction in long-run average availability of around 1.5 per 
cent in the southern MDB.

ABARE (Goesch et al. 2009) undertook an economic 
assessment of the effects of the CSIRO (2008) projected 
changes in water availability for irrigated agriculture in 
the Basin. Based on the CSIRO (2008) cmid climate change 
scenario (and its defined baseline scenario), ABARE’s Water 

 Appendix F:  
 Climate change

TABLE F1 CSIRo estimated reduction in 
water availability by 2030, cmid scenario

  Cmid scenario

  % change

Condamine–Balonne –8

Border Rivers  –10

Warrego –6

Paroo –3

Namoi –5

Macquarie–Castlereagh –7

Moonie –11

Gwydir –10

Barwon–Darling –2

Lachlan –11

Murrumbidgee  –9

Ovens –13

Goulburn–Broken –14

Campaspe –16

Wimmera–Avoca –18

Loddon –18

Murray –11

Lower Murray–Darling –2

Eastern Mount Lofty Ranges –18

Total –11

Note: Murray and Lower Murray–Darling estimates refer 
only to water generated in these catchments.

Source: CSIRo (2008)
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Appendix F: Climate change

Trade Model (WTM) estimated a reduction in irrigator incomes of 3.2 per cent 
(assuming equal sharing of climate change reductions between irrigators and the 
environment). 

Implications for the Basin Plan
Ultimately, the Commonwealth intends to hold a water entitlement portfolio sufficient 
to satisfy long-run environmental water demands as specified in the Basin Plan. As 
with all entitlement holders, the Commonwealth will be exposed to reductions in 
future water availability as a result of climate change, which may lead to reductions in 
the yield (average allocations) of its entitlements.

Entitlement types are differentially exposed to climate change. For example, high-
reliability entitlements are less exposed, while lower reliability entitlements are 
more exposed to reductions in yield under future reductions in availability. Where 
the Commonwealth holds an even mix of entitlements (a pro-rata portfolio), it and the 
irrigation sector would share equivalent levels of exposure to future reductions in 
availability.

In addition to affecting water supply, climate change may have various implications 
for environmental water demands. The effect of climate change on the health of 
environmental assets, and on the size and nature of environmental water demands 
is complex and difficult to predict. As such, it would be advantageous for the 
Commonwealth to maintain an option to periodically alter the size and composition of 
its entitlement portfolio as new information on environmental demands is realised.
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ABS Australian Bureau of Statistics

CDL current diversion limit

CEWH Commonwealth Environmental Water Holder

CGE computable general equilibrium

CIE Centre for International Economics

CoPS Centre of Policy Studies

DSEWPaC Department of Sustainability, Environment, Water, Population and 
Communities

EWP Environmental Watering Plan

GRP gross regional product

GVAP gross value of agricultural production

GVIAP gross value of irrigated agricultural production

MDB Murray–Darling Basin

MDBA Murray–Darling Basin Authority

RSMG Risk and Sustainable Management Group 

SDL sustainable diversion limit 

SRWUIP Sustainable Rural Water Use and Infrastructure Program

WftF Water for the Future

WFR Water for Rivers

WtM Water Trade Model 

 Acronyms and initialisms
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