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Policy review of water reform in the Murray–
Darling Basin, Australia: the “do’s” and

“do’nots”*

Rupert Quentin Grafton†

The water reforms undertaken in the Murray–Darling Basin, Australia since 2007
have been viewed as a model for other countries seeking to respond to water
insecurity. Here, a policy review is provided of this water reform and whether it
delivers on key environmental objectives in the 2007 Water Act (the Act). The
evaluation includes a review of the 2012 Basin Plan, a key instrument of the Act, and
complementary policies associated with the acquisition of water entitlements for the
environment via direct (reverse tenders) and indirect (infrastructure subsidies) means.
Using the objects of the Act as a benchmark, an evaluation is provided of the
following: (i) planned reductions in irrigation water extractions in the 2012 Basin Plan;
(ii) risks associated with the 2018 amendments to the Basin Plan that, collectively,
allow for an increase in irrigation water extractions of some 22 per cent, relative to the
sustainable diversion limits specified in the 2012 Basin Plan; (iii) Basin-scale
environmental outcomes achieved, as of the end of 2018; and (iv) economic effects
of direct and indirect methods of acquiring water for the environment. Findings from
the review generate the “Do’s” and “Do Nots” of water reform for Australia, and
possibly other countries, when managing the trade-offs between water for irrigation
and the environment.

Key words: Basin Plan, irrigation, regulatory capture, stream flows, trade-offs.

1. Introduction

Many arid and semi-arid locations, mostly located in the mid-latitudes, have
high levels of water extractions relative to the available freshwater supplies
(Smakhtin et al. 2004). In such places, levels of water extractions that exceed 50
per cent of themean annual river run-off can impose high external costs in terms
of ecosystem losses (Grafton et al. 2013), as well adversely affecting water
quality. Regionswhere surfacewater extractions regularly exceed 50 per cent or
more of themean annual run-off include the following:much of the Sahel; parts

* This paper is based on the Presidential Address by the author to the Australasian
Agricultural and Resources Economics Society, 7 February 2018, Adelaide. The paper draws
extensively from a 19 April 2018 joint submission to the Murray–Darling Basin Royal
Commission (Grafton and Williams 2018) and also Grafton (2017a) and Grafton and Wheeler
(2018). The paper has greatly benefited from multiple collaborations and discussions between
the author and his colleagues at various universities and agencies.
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of the western United States and north-west Mexico; most of the Middle East;
northern China; north-western India; and the Murray–Darling Basin (MDB),
Australia. In some of these locations (north-westMexico, north-west India and
northern China), high surface water extractions are accompanied by ground-
water extractions that exceed the annual recharge rate and the groundwater
contribution to environmental stream flow (Gleeson et al. 2016).
A typical response to water scarcity is to invest in water infrastructure and

store it when or where it is relatively abundant, and to transport water from
storages and relatively water-rich catchments to locations where there is a
high water demand. In many places, much of the capital cost of water
infrastructure is not fully incorporated in the price charged to users (Grafton
et al. 2015). Indeed, several countries, including Australia, provide on-farm
and off-farm subsidies to irrigators for water infrastructure (Perry et al. 2017)
in the belief that this will increase irrigation efficiency, the ratio of beneficial
water consumption to the water extracted or applied (Jensen 2007; Perry
et al. 2009; Grafton et al. 2018). It is claimed that an increase in irrigation
efficiency allows for the reallocation of water to the environment.
Given irrigation accounts for about 70 per cent of total water extractions

globally, and a similar proportion in the MDB, policies that affect irrigators’
water use can have amajor impact on stream flows (Grafton et al. 2018). In the
case of the MDB, that encompasses more one million square kilometres (see
Figure 1), water infrastructure subsidies have been promoted because, it is
claimed, that the acquisition of water entitlements by the Australian Govern-
ment, supposed to equal half of the calculated reduction in on-farm water
losses, will increase stream flows within the Basin (House of Representatives
Standing Committee on Agriculture and Water Resources 2017).
Here, the policies implemented in the MDB intended to increase stream

flows by reducing surface water extractions by irrigators are evaluated and
compared to alternatives. The focus is on the policy insights that arise from
the following: (i) the implementation of the Australian Government’s
multibillion subsidies for on- and off-farm irrigation infrastructure; and (ii)
the targets and actions associated with water reform initiated with the Water
Act (2007) (Commonwealth of Australia 2007). There are several studies that
examine different components of water reform (Crase and O’Keefe 2009;
Wheeler 2014; Young 2014; Grafton 2017a; Grafton and Wheeler 2018), the
MDB environment (Williams 2017), the cost-effectiveness of water reform
(Grafton 2010), among others. Here, the contribution is to provide an overall
and the most up-to-date assessment of the objectives, implementation and
outcomes of MDB water reform from 2007 onwards, with policy insights.
The paper is structured as follows: Section 2 describes the 2007 water

reforms that have set the agenda and the processes of water governance for
more than a decade; Section 3 provides an overview of the 2012 Basin Plan
(Murray–Darling Basin Authority (MDBA) 2012) and its 2018 amendments
in relation to its effects on stream and end-of-system flows; Section 4 assesses
the net effect of the policies to date on net stream flows, highlights the lack of
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cost-effectiveness of water infrastructure subsidies, and reviews the socio-
economic impacts of the complementary policies intended to deliver on the
2012 Basin Plan; and Section 5 gives insights from the MDB in terms of the
“Do’s” and the “Do Nots” of water reform. The paper concludes with a
summary of the principal causes of inadequacies of water reform in the MDB
and two key policy insights to deliver both cost-effective and environmentally
effective water reform.

2. 2007 MDB water reform agenda

Water reform has been an ongoing process in the MDB in response to crises
in relation to water quality and water availability for more than a century
(Connell and Grafton 2011). Prior to 2007, one of the most significant
reforms of the last few decades included the National Framework for Water
Reform (Council of Australian Governments (COAG), 1994) developed by
the COAG (state and territory governments and also the Australian
Government). This was conceived as a 10-year water reform process that
led to a cap on overall surface water extractions in 1995 and a process
towards the unbundling of water rights from land.

Figure 1 The Northern and Southern Murray–Darling Basin. Source: https://www.
mdba.gov.au/sites/default/files/pubs/Murray-Darling_Basin_Boundary.pdf. [Colour figure
can be viewed at wileyonlinelibrary.com]
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In response to the perceived slow pace of water reform (Lee and Ancev
2009), an unfolding water scarcity crisis in terms of low water storages,
stream flows and water quality (Jones et al. 2002), exacerbated by the
Millennium Drought that began at the start of the 2000s, COAG agreed in
2004 to a National Water Initiative (COAG 2004) to hasten the reform
process. COAG agreed to the following: (i) the liberalisation of water markets
(Connell and Grafton 2011); (ii) the reallocation of up to 500 billion litres
(GL) of water for increased environmental flows (Grafton and Hussey 2007);
(iii) the establishment of a National Water Commission (NWC) to support
the water reform process; and (iv) transparent and statutory-based water
planning. A worsening drought, ongoing concerns about the pace of reform
by some states and historical low inflows led to ‘A National Plan on Water
Security’ (2007 National Plan) announced by Prime Minister Howard in
January 2007 (Howard 2007; Connell and Grafton 2008).
The 2007 National Plan included 10 key actions over 10 years with total

funding of $10 billion for ‘addressing once and for all water overallocation in
the Murray–Darling’. In addition to direct buyback of water entitlements
from willing sellers, the National Plan was to be achieved by three key actions
that included the following: (i) a nationwide investment in Australia’s
irrigation infrastructure to line and pipe major delivery channels; (ii) a
nationwide programme to improve on-farm irrigation technology and
metering; and (iii) the sharing of water savings on a 50:50 basis between
irrigators and the Australian Government to improve water security and
increase stream flows for environmental purposes.
Critical to the delivery of the Australian Government’s 2007 National

Plan were a new set of governance arrangements that included a revised cap
on both surface and groundwater use in the MDB. The new governance
arrangements gave greater powers to the Australian Government over water
from the states and created the MDBA, a government regulatory authority
that was charged with setting the sustainable diversion limits (SDLs) and
implementing the Basin Plan. A federal election and a change in
government in December 2007 resulted in an increase in funding and a
renaming of the 2007 National Plan as the ‘Water for the Future’ in 2008
(Crase and O’Keefe 2009). The 2008 Water for the Future Plan included
funding over a 10-year period of up to $3.1 billion to directly buy water
entitlements1 from willing sellers through a series of reverse auctions and
$5.8 billion in subsidies for water infrastructure (Grafton 2010) intended to
increase irrigation efficiency.

1 A water entitlement is a state water right that provides for an ongoing entitlement under
state law to a share of a consumptive pool in a water resource plan. Depending on the
characteristics of the water entitlement, the water resource plan and water availability, a
volumetric allocation of water is provided to water entitlements. These water allocations are
the physical volumes of water that are allowed to be extracted by irrigators. The water
entitlements held by the Australian Government have the same characteristics (and water
allocations) as identical water entitlements held by irrigators (see Grafton and Horne 2014).
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The 2008 Water for the Future Plan was intended to complement the
Water Act (2007) and to provide the financial compensation to irrigators
that would allow the Australian Government to acquire water entitlements
and, thereby, deliver on two key environmental objectives in the Act. Namely:
3d(i) that requires “. . .the return to environmentally sustainable levels of
extraction for water resources that are overallocated or overused”; and 3d(ii)
“to protect, restore and provide for the ecological values and ecosystem
services of the Murray-Darling Basin.
The Water Act (2007) is being implemented through the 2012 Basin Plan

(MDBA 2012) and by actions and funding specified in the 2008 Water for the
Future Plan. The Basin Plan was legislated in November 2012 following a
multiyear process of negotiations between the Australian Government that set
the SDLs for both surface water and groundwater by catchment, and the state
governments ofNewSouthWales,QueenslandandSouthAustralia, andalso the
Australian Capital Territory (ACT), that have responsibility for implementing
water resource plans to give effect to the SDLs. In essence, the SDLs represent,
based on long-term averages, the permitted maximum annual water extractions.

3. 2012 Basin Plan and sustainable diversion limits

The Basin Plan that was enacted in November 2012 is supposed to give effect
to the objects in the Water Act (2007). Thus, its success or failure needs to be
evaluated as to whether it has delivered on the key objects of the Act. A core
component of the 2012 Basin Plan was the setting of the SDLs, planned to
come into effect on 1 July 2019, relative to baseline diversion limits (BDLs) or
what was estimated to be diverted (surface and groundwater).
The 2012 Basin Plan specified, on a Basin scale, a reduction in the average

annual level of surface water extractions of 2,750 GL/year, or about 25 per
cent reduction relative to long-term historical diversions (MDBA 2011). For
groundwater, the BDL for groundwater is defined at 2,386 GL/year in the
2012 Basin Plan, but the SDL is 3,334 GL/year. Thus, the permitted level of
groundwater extractions in the Basin Plan is 40 per cent higher than
extractions in 2009. It is also 1,733 GL/year more than the SDL recom-
mended by the MDBA only 2 years previously in its Guide to the Proposed
Basin Plan (MDBA 2010a,b), herewith referred to as the ‘2010 Guide’.
Due to public concerns by the South Australian Government that

threatened a constitutional challenge to the Basin Plan, the 2,750 GL/year
reduction in surface water extractions increased by the equivalent of an
additional 450 GL/year (Wheeler 2014). This supplemental volume is
expected to be delivered by 1 July 2024. This additional 450 GL/year volume
of water is treated differently to the planned 2,750 GL/year reduction in
diversions and also has a separate and supplemental budget of $1.77 billion.
The additional 450 GL/year are supposed to be delivered through ‘Efficiency
Measures’, both on- and off-farm, while ensuring either neutral or improved
socio-economic outcomes (Productivity Commission 2018).
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3.1 Calculation of surface water SDLs in the 2012 Basin Plan

There is no universally accepted linear relationship between flows and
environmental outcomes (Crase et al. 2012) and a contested literature exists
(see Wentworth Group 2010, 2012) as to what should be the adequate or
sufficient volume of water in terms of increased stream flows to achieve the
key objects of the Water ACT (2007). The most comprehensive and publicly
available assessment of the volumes required to deliver on the Water Act
(2007) was released by the MDBA in the 2010 Guide that was subject to
international scientific peer review. Nevertheless, the 2010 Guide triggered
protest following its release (Miller 2011) that led to the resignation of both
the Chair and the CEO of the MDBA.
Given the protests following the release of the 2010 Guide, there was a

political response to secure a compromise across competing interests so as to
ensure passage of the 2012 Basin Plan (Wheeler 2014; Grafton 2017a; Bell
2018a,b). Thus, the SDLs in the 2012 Basin Plan, unlike those estimated in
the 2010 Guide that were intended to meet the key goals of the Water Act
2007, were devised as a ‘fix’ for a political problem for the Australian
Government and, in particular, for the then Federal Water Minister, Tony
Burke.2 Corroborating evidence for this conclusion is supported by written
testimony before the Murray–Darling Basin Royal Commission (MDBRC)
in June 2018 by David Bell, the Director of Environmental Water Planning at
the MDBA from March 2009 to November 2017. He observed ‘In my
opinion The Guide to the Proposed Basin Plan (Vol 2) is still the best estimate
of (Environmental Sustainable Level of Take) and the science underpinning it
(Bell 2018a, p. 4)’ and ‘My view is that (using the short-hand) approximately
4,000–4,500 GL is the minimum additional water that the Basin’s water-
dependent ecosystems require’ (Bell 2018a, p. 10). In his signed witness
statement to the MDBRC, he further stated: ‘Around that time the general
consensus became that the SDL had to be a number beginning with ‘2’ (two).
Around that same time Tony Burke took over as Minister, Dr Rhondda
Dickson as CEO and Mr Craig Knowles as Chair of the Board. My view is
that they stopped pursuing higher numbers, the likes of which were included
in the Guide. Instead, those people who were responsible for landing the plan
didn’t think they could land it with numbers that high, hence the reason for
the shift to a number beginning with two’. (Bell 2018b, p. 6). Thus, the
determination of 2,750 GL/year in the 2012 Basin Plan appears to be
inconsistent with the Water Act (2007) where primacy is given to

2 To ensure effective, transparent and democratic processes, the justification for political
decisions should not be represented as a scientific justification when this is not the case (Bell
2018a,b). Notably, and as reported by Williams (2017), a failure to understand how the SDLs
were calculated in the 2012 Basin Plan led the Australian Senate inquiry into the ‘Management
of the Murray–Darling Basin’ in March 2013 to recommend to the MDBA to provide a
‘concise and non-technical explanation of the hydrological modelling and assumptions used to
develop the 2750 GL/year return of surface water to the environment, to be made publicly
available’. (Senate Rural and Regional Affairs and Transport References Committee 2013).
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environmental goals and, at a minimum, does not appear to have been
calculated using the best available science.
To further understand how the MDBA’s recommended SDLs changed

between 2010 and 2011, it is instructive to compare the recommended SDLs in
the 2010 Guide and the 2012 Basin Plan. The 2010 Guide estimated that
3,856 GL/year was the minimum mean annual increase (adjusted downwards
by a 20 per cent confidence limit to 3,000 GL/year as the lowest recommended
reduction in surfacewaterBasin-widediversions) in the volumeof surfacewater
for environmental purposes that was needed to deliver on the Water Act
(2007). Increases in streamflowswere tobe achievedby establishingaSDLthat
would represent the BDL less than the desired increase in streamflows and then
calculated as an average annual permitted level of surface water extractions.
This 3,856 GL/year decrease in surface water extractions in the 2010 Guide,
according to theMurray–Darling Basin Authority (MDBA) (2010b), only had
a low likelihood (or high uncertainty) of success in delivering healthy rivers
across theBasin. Todeliver a high likelihood (or lowuncertainty) of success, the
2010 Guide included a second and higher estimated mean annual reduction of
surface water extractions equal to 6,983 GL/year (adjusted upwards to
7,600 GL/year by a 10 per cent confidence limit as the highest recommended
reduction in surface water diversions).
By contrast to what was proposed in the 2010 Guide, the actual average net

increases in stream flows in the Basin under the amended Basin Plan in 2018
(see Section 3.3) are some 2,100 GL/year. This volume is only 54 per cent of
the minimum mean annual increase estimated in the 2010 Guide and which,
at the time, the MDBA stated had only a low likelihood of achieving the key
objects of the Water Act (2007). It is just 30 per cent of the minimum mean
annual increase in the 2010 Guide which had a high likelihood of achieving
the key objects of the Water Act (2007).
In the Basin Plan that was legislated in November 2012, the Basin-wide

surface water SDL of 10,873 GL/year is virtually identical to the average long-
term historical watercourse diversions in the Basin of 10,942 GL/year
(Murray–Darling Basin Authority (MDBA) 2010a, p. 51). Yet the 2010 Guide
(Murray–Darling Basin Authority (MDBA) 2010a, p. 132), when evaluating
the effects of a 3,000 GL/year scenario reduction in surface water diversions,
estimated that the expected watercourse diversions would be 7,945 GL/year in
its 3,000 GL/year scenario. The key point here is that, in the 2 years from 2010
to 2012, the definition of what represents a SDL changed in a way that
substantially increased the permitted levels of surface watercourse extractions.
This is because, in the legislated Basin Plan, farm interceptions, or water
captured and stored by farmers, of 2,384 GL/year are included in the BDL and
which, therefore, increases the SDL by the equivalent volume. By contrast, if
the SDLshadbeen calculated as theywere in the 2010Guide, but not in the 2012
Basin Plan, farm interceptions would not be included as part of watercourse
diversions. The change in how BDL and SDLs were calculated has had a large
impact on 2012Basin Plan SDLs. For instance, if the BDLs and SDLs had been
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calculated as per the method in the 2010 Guide, then Basin-scale surface water
SDLs would be 8,489 GL/year, or 22 per cent less than the enacted SDLs of
10,873 GL/year in the 2012 Basin Plan.

3.2 Adequacy of SDL in relation to Water Act (2007)

Notwithstanding how and why the MDBA reduced its recommendations
about the volumes of water needed to deliver on the environmental objectives
of the Water Act (2007), high levels of watercourse diversions are universally
recognised as a key contributor to environmental degradation in the Basin
(Davies et al. 2010, 2012; Grafton et al. 2013; Williams 2017). Indeed, a
consensus around the need to reduce surface water diversions for irrigation
was a key reason why the Water Act (2007) was legislated. Moreover,
according to the MDBRC, the Water Act (2007) ‘. . .requires environmental
considerations to be paramount, and that economic and social outcomes are
irrelevant to the determination of an environmentally sustainable level of
take, and hence to the setting of a Basin-wide SDL’ (MDBRC 2018, p. 5).
The adequacy or otherwise of the SDLs in the 2012 Basin Plan can only be

judged by evaluating the long-term Basin-scale environmental benefits of
reduced surface water extractions. Some Basin-scale improvements in the
environment should already be expected given that full implementation of
SDLs is on 1 July 2019. Moreover, following the 2012 Basin Plan amendments
that passed on as of 8May2018, all of the volumes ofwater thatwill be acquired
for increased stream flows have already been acquired. Further, the current
volumes of water held by the Australian Government for environmental
purposes are only marginally greater, or some 200 GL/year larger, than what
theywere in 2014–2015. In otherwords, theAustralianGovernment has, for the
past four years, a volume of water entitlements similar to what it will ever have
in the amended (as of 8 May 2018) 2012 Basin Plan.
The Australian State of the Environment (SOE) Report that was published

in March 2017 (Argent 2017) includes a specific report on Inland Water. As
noted in Grafton and Wheeler (2018), its findings on the MDB are for the
period since 2011 and provide an assessment grade of very poor and
deteriorating for the ‘state and trends of inland water ecological processes
and key species populations’. The SOE Report further observes that ‘Longer-
term downwards trends in flows seen in nearly 50 per cent of stations, with no
change in trends evident since 2011’ (Argent 2017, p. 36). In November 2017,
the Wentworth Group provided similar conclusions to the SOE Report
(Wentworth Group 2017). It observed that there is no evidence, to date, to
demonstrate Basin-wide improvements or that long-term deterioration in key
river conditions has stopped.
Of equal concern is that recent evidence, rather than finding improvements

in key aspects of the Basin environment, shows that the state of the Coorong,
Lower Lakes and Murray Mouth is rapidly deteriorating. Of the 40 species of
waterbirds used to provide a Whole of Icon Site Score in the Coorong, 23
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species were below their long-term (2000–2015) median abundances (Paton
et al. 2017). While a single year’s abundance is not indicative of a trend, the
Basin Plan has, so far, failed to deliver on the key targets in the Condition
Monitoring Plan for this icon site. More generally, Kingsford et al. (2017, p.
9) identify, based on large temporal and spatial scale analyses, that ‘. . .there is
good evidence that declines in waterbird communities were primarily driven
by diversions of water upstream’ and ‘. . .declines in waterbird communities
coincided with reductions in river flows, despite no changes in rainfall. . .’
within the MDB.
An additional concern is recent dredging to keep the Murray Mouth open

recommenced in January 2015 as a result of low flows. Yet one of the goals of
the 2012 Basin Plan was to ensure there would be no dredging in 95 per cent of
years. Pointedly, the simple correlation between South Australian environ-
mental flow releases and barrage flows is only r = 0.06 (Grafton and Wheeler
2018). This lack of correlation suggests that the volumes of water entitlements
held by the Australian Government are inadequate to ensure sufficient flows at
the Murray Mouth, as required in the 2012 Basin Plan.

3.3 2018 Amendments to the Basin Plan

The 2012 Basin Plan allowed for amendments that would increase the SDLs if
‘supply projects’ (such as building or improving river or water management
structures and changes to river operating rules) and/or ‘Environmental
Works and Measures’ could be identified that would be equivalent, in terms
of environmental outcomes, to a reduction in surface water extractions while
reducing the socio-economic impact of recovering water for the environment
in the Basin. To facilitate these supply projects, the Australian Government
has agreed to redistribute funds originally allocated for the direct purchase of
water entitlements in the 2008 Water for the Future Plan, if so recommended
by the MDBA (Department of Sustainability, Environment, Water, Popu-
lation and Communities 2012, p. 2).
On 8 May 2018, the Australian Senate did not disallow (i.e., it approved)

two motions or amendments that, together, increase SDLs in the MDB by, on
average, 605 GL/year, as per the SDL Adjustment Mechanism (with an
increase in SDLs in the northern MDB by 70 GL/year as per the Murray-
Darling Basin Authority (MDBA) 2017a Northern Basin Review).3 In effect,

3 The Basin Plan was amended on 14 November 2017 to incorporate a recommendation
from the MDBA in its Northern Basin Review to increase the surface water SDL in the
Northern Basin from, on average, 320 GL/year to 370 GL/year (Productivity Commission
2018). This amendment was disallowed following a vote in the Australian Parliament on 14
February 2018. Following a political agreement led by the Australian Labor Party’s Shadow
Minister for Environment and Water, Tony Burke (and who was also the Water Minister when
the Basin Plan was enacted in November 2012) and the Federal Agriculture and Water
Minister, David Littleproud, the SDL Adjustment Mechanism increased the SDL in the Basin
by 605 GL/year (including a 70 GL/year increase in the Northern Basin) compared to the
volume in the 2012 Basin Plan, and was also approved.
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these amendments mean that reductions in surface water irrigation extrac-
tions will be approximately 2,100 GL/year rather 2,750 GL/year, as per the
2012 Basin Plan. This represents a 22 per cent diminishment of the planned
reduction water recovery in relation to surface water that was legislated in the
Basin Plan in November 2012.4

3.4 Environmental risks and the amendments to the 2012 Basin Plan

The SDL Adjustment Mechanism supply projects affect when and where
water will be directed and delivered, and, thus, an assessment of their
equivalence, or otherwise, to increase stream flows requires a comprehensive
physical water accounting of the MDB that includes the water extracted, the
water transpired and evaporated, and the nonconsumed water that returns as
surface run-off or groundwater seepage. Without such accounting, it is simply
not possible to know how supply projects will deliver, or not deliver, on the
flows necessary to ensure the key objects of the Water Act (2007). Nor has
there been any publicly released cost–benefit analysis of the merits of the SDL
Adjustment Mechanism. Further, according to the Wentworth Group (2018),
25 of these supply projects (that collectively represent up to 436 GL/year
volumes notionally equivalent to increased stream flows) fail to satisfy 12
minimal conditions that are needed before the projects can demonstrate that
they will support the delivery of the environmental objectives of the Water
Act (2007).
The critical importance of water accounting in the Basin is further

highlighted by the MDBA’s own Independent Review Panel that was
commissioned in response to accusations of water theft in the northern MDB
(ABC 2017). This Review Panel observed: ‘Implementing SDLs requires
effective water accounting. Achieving compliance with SDLs, protecting
environmental flows and control of illegal take all require comprehensive
water accounting supported by measurements, calculations, estimates and
system modelling’ MDBA (2017a, p. 127). Yet, despite more than a decade
since the Water Act (2007) was enacted, and more than 5 years since the
passage of the 2012 Basin Plan, such water accounting still does not exist
despite the expenditure of many billions of dollars to increase stream flows
for environmental purposes.
The MDBA’s modelling of the SDLs, among other evidence, has been used

to justify a 70 GL/year increase in surface water SDLs in the northern Basin.
Instead of acquiring water entitlements for the environment, the MDBA and
the relevant states will implement a series of ‘toolkit’ measures, but that have
no statutory force (Murray–Darling Basin Royal Commission 2018, p. 4).

4 The 2012 Basin Plan specifies that should only be a 5 per cent reduction (543 GL/year) in
SDLs associated with adjustments. To both satisfy this 5 per cent rule and to reduce SDLs by
605 GL/year, rather than the lower 543 GL/year, a minimum of 62 GL of additional water
savings through efficiency projects (such as include upgrading irrigation systems and lining
water delivery channels) is planned as part of the SDL Adjustment Mechanism.
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Disturbingly, according to the MDBA’s own Independent Review Panel,
between 49 and 75 per cent of surface water diversions in the northern Basin
(Murray-Darling Basin Authority (MDBA) 2017a, p. 17) are not currently
metered. Further, the MDBA is not able to adequately model flows in the
northern Basin and, itself in a 2018 report, observed that ‘When flows fall below
about 400–500 million litres (ML)/day at Bourke, there is a divergence between
the observed and Baseline model flow exceedance curves, indicating the model
has difficulty predicting these flows’ (MDBA 2018, p. 4). Importantly for
delivery of the key objects of theWater Act 2007, this same 2018MDBA report
also notes, with respect to the Barwon–Darling, that: ‘The maximum dry spell
between (low flow) events is approximately doubled in length for many of the
flow requirements described when comparing observed flows to the without
development flow regime. In extreme cases, the maximum dry spell is >10 times
longer which is likely to place ecosystems under severe stress. Periods of low or
noflowhave increased for gauges downstreamofBourke post 2000as compared
to pre-2000’ (Murray-Darling Basin Authority (MDBA) 2018, p. 5).
Another important risk is the extent of floodplain harvesting for which

there are very few credible measures, and which is widely practised in the
northern Basin. Without measurements of floodplain harvesting, including
evaporative losses from storages of harvested water, not only do the water
balances of the MDB remain incomplete, but any policy of water allocation
and recovery, including the two 8 May 2018 amendments to the 2012 Basin
Plan, cannot be properly assessed.
The SDL Adjustment Mechanism has been justified by the need to balance

environmental with socio-economic objectives, but the risks they impose to
the environmental objectives, and which is given paramount importance in
the Water Act (2007), may mean the amendments have not been developed
in proper accordance with the Act (Murray–Darling Basin Royal Commis-
sion 2018, p. 4). Moreover, according to Wheeler et al. (2018, p. 2) in a
submission to the Productivity Commission in 2018, the socio-economic
evidence used by the MDBA to preclude additional direct purchases of water
entitlements for the environment and to use supply projects and ‘toolkit’
measures cannot be justified on economic grounds.
In sum, a failure to comprehensively measure flows, inadequate flow

modelling, low levels of water metering in the northern Basin and the inability
to satisfyminimumcriteria formanyof the supplyprojects in the southernBasin
mean that, combined, theSDLAdjustmentMechanism (Murray-DarlingBasin
Authority (MDBA) 2017b) and theNorthern BasinReview amendments to the
2012BasinPlan imposesubstantial additional risks in termsof thedeliveryof the
key environmental objectives of the 2012 Basin Plan.

4. Net change in environmental flows, cost-effectiveness and economic outcomes

As of the end of 2018, there is sufficient evidence to indicate that the
environmental objectives of the Water Act (2007), at a Basin scale, are not

© 2019 The Author. The Australian Journal of Agricultural and Resource Economics published by John Wiley & Sons Australia,
Ltd on behalf of Australasian Agricultural and Resource Economics Society Inc.

126 R.Q. Grafton



being delivered. As discussed in Section 3, there are real concerns as to
whether the Basin-wide SDL in the 2012 Basin Plan is set at too high a level
given the lack of progress, to date, of Basin-scale environmental outcomes.
Here, we evaluate the effects of water recovery in the MDB.

4.1 Net change in Basin environmental flows

There are additional reasons why the 2012 Basin Plan is failing to deliver on
the key environmental objectives of the Water Act (2007). Two key factors
include the following: (i) ‘double-counting’ of a proportion of the water
entitlements held by the Australian Government for environmental purposes;
and (ii) a failure to measure and comprehensively account for return flows, or
the nonconsumed fraction of water that returns back to the hydrological
system from the fields of irrigators in the form of surface run-off and
groundwater seepage.
To appreciate the effect of double-counting, on average, surveyed irrigators

in the southern MDB use just 72 per cent of the water they receive (Wheeler
et al. 2014, table A1 p. 80 for years 2006–2007 to 2010–2011). Thus, the water
entitlements held by the Australian Government, and represented by their
long-term average annual yield, overstate the net environmental benefit
because, on average, some 28 per cent of the water allocated to these
entitlements remained undiverted, held in storage and potentially available
for stream flows.
The other critical issue is in relation to water recovery, and the volumes of

water available for the environment relate to ‘recoverable return flows’ (Perry
et al. 2009). These are surface flows to streams and rivers and to aquifers that
irrigators view as water ‘losses’ in that they do not contribute to growing
crops. Notwithstanding salinity and water quality issues associated with some
return flows, such ‘losses’ are volumes of water that are, typically, reused
downstream and/or provide increased stream flows or recharge aquifers, have
value and should be accounted for in what happens to stream flows as a result
of water recovery.
In the absence of any comprehensive and publicly available data on return

flows, Williams and Grafton (2018) specify the following: (i) the average
utilisation (80 and 100 per cent) of the water entitlements by irrigators that
were provided to the Australian Government for the subsidies received and
(ii) the ratio of recoverable return flows as a proportion of total water savings
from water infrastructure upgrades (20–50 per cent). Using published farm-
level data on water balances for irrigation in Australia (Roth et al. 2013;
Silburn et al. 2013) and internationally (Evans and Zaitchik 2008), and
assuming irrigators provide 50 per cent of the water ‘savings’ in the form of
water entitlements to the Australian Government, they estimate the net
change in environmental flows for the $3.5 billion already spent on irrigation
infrastructure (on- and off-farm). In their worst-case scenario, irrigation
efficiency upgrades, assuming an 80 per cent utilisation rate, instead of
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increasing net stream flows as claimed by the Australian Government by
some 700 GL/year, may have reduced environmental flows by 140 GL/year.
In their best-case scenario, Williams and Grafton find net environmental
flows have increased by only 280 GL/year, notwithstanding the benefits of
inundation of targeted wetlands from the release of water by the Australian
Government for environmental purposes (Stewardson and Guarino 2018).
What is the actual effect on either environmental outcomes or Basin

stream flows to date, or likely to be in the future, cannot be established
unless there is a comprehensive and independent audit of expenditures and
outcomes to date. Such an audit, based on primary data collection (such as
remote sensing), should provide a full before-and-after water accounting of
the effects of the 2012 Basin Plan and the 2008 Water for the Future
Package.

4.2 Cost-effectiveness of the 2008 water for the future package

Grafton and Wheeler (2018, Table 1) detail the average cost in ML of
water acquired for the environment through direct purchase of water
entitlements and from water infrastructure subsidies. According to the
Australian Government data, the cost of direct purchases of acquiring
water is some $2,000/ML, while the cost from water infrastructure
subsidies is almost $5,000/ML or 2.5 time more, on average, for the
equivalent volume of water acquired for the environment. Using the
Williams and Grafton (2018) best-case scenario in terms of the reduction
in recoverable return flows, the average cost to increase environmental
flows from infrastructure subsidies is calculated to be some $12,500/ML
($3.5 billion divided by 280,000 ML rather than 700,000 ML) or more
than six times greater than the average cost of direct purchases. The much
greater costs of acquiring water for the environment from infrastructure
subsidies are consistent with predictions made in 2007 before any
expenditures on water recovery (Grafton 2007).5

To put these average water entitlement acquisition costs into perspective,
there were sufficient funds in 2010 to have already delivered reductions in
surface water diversions of 3,200 GL/year and also substantial direct
financial support for Basin communities (Wentworth Group 2010). Indeed,
on the basis of the MDBA’s own assumptions, the 2,750 GL/year
reduction in surface water diversions could already have been achieved
for approximately $500 million less (assuming average cost of water
recovery of $2,000/ML) than what has already been spent on water
recovery (some $6 billion) if all expenditures had been on direct purchases

5 Grafton (2007, p. 4) noted that ‘The key point is that expenditure of public money for
public benefits, as announced in the water plan, should not be constrained to particular
investments or infrastructure, but should be allocated to those approaches that generate the
highest marginal water savings’.
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of water entitlements from willing sellers. Equally as important, from the
perspective of the delivery of the key objects of the Water Act (2007), is
that Australian Government water infrastructure subsidies have reduced
recoverable return flows and this must be accounted in the determination
of SDLs.

4.3 Economic impacts of environmental water acquisitions

The much greater cost-effectiveness of environmental water acquisitions
associated with direct purchases of water entitlements relative to subsidies for
water infrastructure is detailed in Section 4.2. A justification claimed by the
Australian Government as to why it has chosen to spend more than twice as
much money, in total, on water infrastructure subsidies is that such subsidies
impose lower costs of adjustment on irrigation communities and support
broader socio-economic objectives.
Evidence that supports the claim that water infrastructure subsidies

provide greater community benefits than the direct purchase of water
entitlements is based on MDBA and other rural community commissioned
consultancy reports. According to Wheeler et al. (2018), many of these
consultant studies overestimate the negative local impacts of the direct
purchases of water entitlements by failing to account for farmer adaptation,
the difference between farm production and farm net revenue, and also do not
adequately measure the positive aspects of direct purchases on communities.
Further, four recent reports either written or commissioned by the MDBA
suffer from the false assumption that irrigator revenues or profits are
proportional to water extractions. This assumption does not accord with the
facts in the MDB (Kirby et al. 2014).
By contrast to consultants’ reports, the peer-reviewed academic literature

shows that: (i) the direct purchase of water entitlements appears to have a net
positive impact on Basin communities because much of the funds from the
Australian Government paid to irrigators remains in their regions or is
reinvested locally by irrigators (Wheeler and Cheesman 2013; Wheeler et al.
2014). Indeed, the direct purchase of water entitlements has been shown to
increase the gross domestic product in the Basin (Wittwer and Dixon 2013);
and (ii) equivalent socio-economic benefits to communities can be accom-
plished, relative to water infrastructure subsidies, at a quarter to a third of the
cost through the provision of additional services such as health care and
education (Wittwer and Dixon 2013).
It is worth highlighting, regardless of the requirements of the Water Act

(2007), a partial reallocation of water from irrigation to the environment can
also be justified on economic evidence. Indeed, Grafton et al. (2011) find that
a water reallocation that increased stream flows and reduced irrigation
diversions over the period 2001–2009 in the MDB would have increased
economic benefits, in present value terms, between half a billion and over
three billion U.S. dollars. Hatton MacDonald et al. (2011) found the total
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willingness to pay to improve key aspects of the Coorong at some A$13
billion.6 Using robust scientific and economic methods, Akter et al. (2014)
also show the marginal benefits from increasing stream flows in a key riparian
site in the Basin are comparable to the marginal value of water for irrigation.
Further, Chu et al. (2018) find that, if resilience of the Basin environment is
an objective, then water infrastructure investments are an inferior method of
achieving this goal compared to limits on overall extractions. Finally,
Wheeler (2014) provides an overview that the quantified benefits of water
reform outweigh the costs by up to three times.

5. The “Do’s” and “Do Nots” of water reform

5.1 The “Do Nots” of water reform

The most likely explanation as to why the Australian Government is prepared
to spend billions of dollars on water infrastructure upgrades (on-farm and
off-farm) for very little, if any, apparent public benefit is a network of
informal alliances between politicians, bureaucracies and irrigator-sector
organisations. These alliances helped broker the political compromises to
negotiate a Basin Plan that, in 2012, received bipartisan support and,
crucially, the support of key state governments. Such alliances are not unique
to Australia (Huppert 2013), but (as discussed in Sections 4.2 and 4.3) have
resulted in water infrastructure subsidies that have generated much lower
increases (if any) in stream flows than was possible, and for a much greater
cost per ML, than if water entitlements had exclusively been acquired by
direct purchase from willing sellers. This finding is consistent with observa-
tions by Marshall and Alexandra (2016), in relation to the MDB, that some
irrigator-sector organisations have collaborated to prevent reforms perceived
to be contrary to the interests of irrigators, and to maximise irrigation-sector
benefits, while also noting irrigator preferences for water recovery can differ
to what some of their lobbies argue for in public (Loch et al. 2014).
Irrigator lobbyists-government influences affect transparency. This may

explain why: (i) in 2004 all governments in the Basin (with exception of the
Queensland Government) formally agreed in the National Water Initiative to
water accounting (COAG 2004, p. 17) ‘. . .to ensure that adequate measure-
ment, monitoring and reporting systems are in place in all jurisdictions, to
support public and investor confidence in the amount of water being traded,
extracted for consumptive use, and recovered and managed for environmen-
tal and other public benefit outcomes’ yet this goal is still not achieved; and
(ii) the Australian Government asked the FAO to remove sections of a 2017

6 Hatton MacDonald et al. (2011, p. 389) found ‘Total willingness to pay to increase the
frequency of waterbird breeding from every 10 years to every 4 years, to increase native fish
populations from 30 to 50 per cent of original levels, to increase the area of healthy native
vegetation from 50 to 70 per cent and to improve waterbird habitat quality in the Coorong is
equal to A$13 billion using a discount rate of 5 per cent’.
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FAO report (Perry et al. 2017) that were critical of Australian Government
subsidies for irrigation water infrastructure in the MDB (Perry 2018).
Revelations of alleged water thefts in the northern Basin, and subsequent

investigations, support the view that, at least in one state, the water policy
processes were ‘captured’. Dr James Horne PSM, the former Deputy Secretary
of the Australian Department of Sustainability, Environment, Water, Popu-
lation and Communities between 2007 and 2011, and who was responsible for
the department’s portfolio of water responsibility, is insightful on this issue.
Horne (2017) observes: ‘Formore than a decade, federal and state governments
have expressed their commitment to good compliance, the enforcement of
water plans, and the importance of strongly supporting fairness to all water
users, including the environment.Yet this seems to have been accompanied by a
persistent lack of political commitment, and a culture where water theft and
compliance with licence conditions have been optional’.
Corroboration of the governance failures and apparent ‘regulatory capture’

(Stigler 1971) are highlighted in relation to water compliance in New South
Wales by KenMatthews AO who was the founding Chair and Chief Executive
of the NWC and previously the Secretary of two Australian Government
departments. Matthews states: ‘My interviews with members of staff involved
in water management suggested a culture of tolerance for expedient work
practices in the interests of “outcomes,” but at the expense of due and proper
process. I saw examples of possible failures to confront unethical behaviour. I
heardpublic servants clearly deficient in their understandingof theWestminster
conventions. I observed a group culture diverging from the best traditions of
Australian public administration’ (Matthews 2017, p. 6).
Identifying governance failures and regulatory capture of public servants

by the industry they are regulating (Stigler 1971, p. 3) is easier to identify than
to prevent. The MDB water reform process provides insights as to what
should not be done and what should be done. The most important “Do Not”
is to avoid decision-making from ‘on high’ that claims to deliver an outcome
when the best available evidence shows otherwise. While the ‘truth will out’
when false claims eventually collide with facts (The Economist, 2018, 19
May), this may come too late to respond to problems that need to be actively
and adaptively managed, rather than ignored or dismissed. Unfortunately,
highly centralised and short-term decision-making that ignores robust
evidence and leads to poor implementation is not unique to water reform.
The lessons learnt elsewhere, and in other sectors, suggest there are ways to
mitigate against regulatory capture and decision-making that favours
particular interests at the expense of a broader public interest.7

7 In July 2017, as Deputy Prime Minister and Minister for Agriculture and Water
Resources, the Hon. Barnaby Joyce MP, who was also then Leader of the National Party, was
recorded as saying: ‘We’ve taken water and put it back into agriculture so we can look after
you and make sure we don’t have the greenies running the show basically sending you out the
back door. That was a hard ask but we did it’. (Joyce 2017).
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5.2 The “Do’s” of water reform

First, and foremost, decision-making must be exposed and be transparent.
Importantly, decision-makers should be held accountable, and an independent
review, audit and recommendation process is required to ensure decisions and
actions deliver on reformobjectives. Thewater reformchallenge is tomake such
processes robust to interference and to ensure that auditors have sufficient
powers to hold decision-makers accountable for their actions.
Multiple processes have been developed in democracies to provide regulatory

oversight. Unfortunately, even when such processes exist, such as with an
Ombudsman Office that reports on regulatory failures, or protection for
‘whistleblowers’, this may be insufficient. For instance, the relevant water
department in New South Wales appeared to have consistently ignored
recommended actions by theNSWOmbudsmanReports in relation to reporting
and compliance of water extractions by irrigators (Ombudsman NSW 2017). In
the Australian parliamentary process, senior public servants can be asked
questions about their decisions in theAustralian Senate Estimates twice per year.
While the Senate Estimates process is helpful, the ability to make known poor
decision-making is highly dependent on what is already known. Thus, the less
transparent is thedecision-making, the lower is the ability of suchaprocess to ask
relevant and probing questions that are necessary to ensure adequate oversight.
When there is sufficient evidence to believe that information is being

withheld, and it is amatter of great public interest, aRoyal Commissionmay be
instituted which, within its terms of reference, has the power to summon
witnesses to appear before it and require them to answer questions under oath
or affirmation. Further, a Royal Commission can also summon witnesses to
produce documents or evidence under oath. Failure to complywith a summons
issued by a Royal Commission may result in an individual receiving a fine, or
possibly imprisonment. Notwithstanding these perceived powers, the Aus-
tralian Government, through a High Court challenge, has successfully
prevented its public servants from appearing before the MDBRC announced
by the South Australian Labor Government in November 2017. Further, the
South Australian Liberal Government, that formed government in March
2018, has refused to either extend the MDBRC delivery date or to grant it any
additional funds.8 These two actions, together, give the appearance of collusion

8 On 13 June 2018, it was announced that the Australian Government and the MDBA was
seeking a high court injunction to prevent their staff giving evidence to the South Australian
Royal Commission into the Murray–Darling (Davies 2018). In response, the Counsel assisting
the MDBRC, Richard Beasley, on 18 June 2018 stated publicly in relation to the Australian
Government’s decision that ‘It is part of the Government’s job, not a hindrance to it, for it to
provide an explanation of decisions it has made’ (Briggs and Puddy 2018). Middleton (2018)
quotes Independent South Australian Senator Rex Patrick who in relation to the Australian
Government’s decision to prevent its public servants from appearing at the Royal
Commission: ‘This decision to fetter the commissioner on purely legal grounds in
circumstances where they say they have nothing to hide is conflicted and unsupportable,. . .’
and ‘. . . what is the federal government afraid of? What is the federal government trying to
hide here?’
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between the Liberal South Australian and the Liberal/National Australian
Government to diminish the transparency aroundwater decision-making in the
MDB (Middleton 2018).
Good governance requires transparency and also regular and independent

reviews and audits. These reviews must allow for the use of coercive powers to
acquire evidence and, critically, provide a means to avoid or mitigate against
regulatory capture while ensuring that decision-makers are fully accountable
for their decisions. Unsurprisingly, any Royal Commission requires broad-
based public support before it will be instituted because vested interests and
decision-makers, who may be held to account when coercive powers are used
to make public wrongdoing or mistakes transparent, oppose such inquiries.
This is true even when such inquiries are subsequently shown to be in the
public interest, provide evidence of alleged criminal and/or unethical and
unprofessional behaviour and show regulators ‘asleep at the wheel’ in terms
of imposing punishment when misconduct is revealed (Royal Commission
into Misconduct in the Banking, Superannuation and Financial Services
Industry 2018; The Guardian 2018).
Given the very high threshold of establishing a Royal Commission or a

method of inquiry with coercive powers, a complementary measure to
promote transparency and accountability is to establish an independent
reporting body. In the context of water, Australia had such a body from 2004
to 2014 in the form of a NWC that had, among its responsibilities, the
reporting on water reform by signatory governments to the 2004 National
Water Initiative. Following the 2013 election of the Liberal-National
Australian Government, funding for the NWC ended. The NWC was
subsequently abolished in an Act of Parliament in 2015 with its reporting
responsibilities shared between various government departments, including
the Productivity Commission. This decision was justified by the claim that the
NWC was no longer needed given the substantial progress already made with
water reform (Baldwin 2015). The NWC’s reporting functions, unlike that of
the MDBA, were independent of regulatory or implementation responsibil-
ities. Independence and separation of reporting, regulatory and implemen-
tation responsibilities are critical to avoid conflicts of interest and less than
transparent reporting.
The failures of the water reform process in the MDB to deliver on key

objectives of the Water Act (2007) and the funded objectives of a Prime
Minister9 are largely attributable to the lack of independent and transparent

9 In January 2007, Prime Minister John Howard stated: ‘As water becomes more scarce and
subject to greater demands, it is imperative that we can accurately measure and monitor the
resource and its use. This applies equally at the national and Basin scales, as well as for
individual farms.’ (Howard 2007). Yet, a decade later, the ABC Four Corners program (aired
in July 2017) featured accusations by irrigators that along the Barwon River on-farm levees
have been constructed to trap stream flows so as to illegally increase the offtake of those who
constructed the levees. The accusation is that, at least in part, the levees were constructed with
funds that came from the Australian Government (either directly or indirectly via the relevant
state).
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reporting and public scrutiny of key decisions, expenditures and actions. This
neglect has not happened by chance, but would seem to have been a
deliberate strategy to avoid the scrutiny and transparency that may have
identified weaknesses in water reform such as the billions spent on water-use
efficiency have not generated the claimed environmental benefits and have not
been cost-effective. This transparency and oversight challenge was identified
by the NWC in its final report where it stated: ‘The Commission strongly
supports the continuation of independent oversight and the public account-
ability of governments and government-owned enterprises beyond the life of
the Commission’ (NWC 2014, p. 6).
Unfortunately, a lack of transparency and public scrutiny remains an

ongoing problem in the MDB: the Victorian Ombudsman (2018, pp. 61–62),
in relation to an investigation of financial impropriety of Australia’s largest
rural water corporation (state-owned Goulburn Murray Water), highlighted
‘. . .the need for more oversight and support to Boards to ensure they are
accountable, responsible and cognisant of current public sector standards and
community expectations’. Further, the Victorian Ombudsman found that
both the Managing Director and Chair had ‘. . .demonstrated a lack of
restraint and accountability in spending public funds’. Notably, the Victorian
Ombudsman had previously identified similar problems in relation to
procurement and financial probity at Goulburn Murray Water in a 2011
report (Victorian Ombudsman 2011).
Despite billions of dollars of expenditures, there has been no publicly

available cost–benefit analysis of water recovery. The importance of
transparency is highlighted by the accusations of water theft in the northern
Basin that were identified in a television programme in July 2017 (ABC 2017).
As a direct result of this television programme, there were seven compliance
reviews (Productivity Commission p. 251) and subsequent reform of water
metering and compliance processes by the State of New South Wales. These
investigations would not have happened if there had not been a public
revelation of alleged water theft on national television.
Water reform, and its sequencing (Young 2014), like any public policy

process, requires comprehensive and regular review that is independent from
the decision-makers held accountable for their actions. The Productivity
Commission (2018, p. 305) has also identified this as a serious issue such that
‘If Basin Governments do not commit to and progress structural reform, the
credibility of the MDBA (as both regulator and agent of governance) will be
extremely compromised, and the likelihood of successful implementation
significantly diminished’. Thus, the Productivity Commission has recom-
mended that the MDBA be restructured into the following: (i) a MDBA
Corporation that is the agent of Basin Governments; and (ii) an Independent
Basin Plan Regulator that holds governments to account in the delivery of the
Basin Plan.
The key point is that the less frequent are reviews, the more they are

embedded in existing government departments, and the more reviews can be
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influenced by persons who have interests in avoiding adverse findings, the less
valuable will be the reporting and auditing. Importantly, the primary goal of
such effective reporting and auditing should not be to impose sanctions on
past behaviour, but rather to identify weaknesses or failures as quickly as
possible and to provide advice and recommendations as to how deficiencies
can be mitigated or remedied, and in a transparent way. Such a ‘document,
review, and improve’ process is necessary in any complex policy process, be it
in water or in other sectors, if the reform is to not be diverted or redirected
away from the public interest and the stated goals of reform.
Beyond the need for transparency is a requirement there be an active and

ongoing process that allows for consideration of risks and that engages all
stakeholders in evaluation of options (Wyrwoll et al. 2018). Multiple
participatory processes exist and have been successfully applied to improve
water governance (Daniell 2012) in different contexts. The Risks and Options
Assessment (ROAD) process developed by the Food, Energy, Environment
and Water (FE2W) Network (FE2W Network 2017) combines both causal
risk approaches to identify threats, triggers, risks and consequences with ways
to manage them through consideration of possible options via participatory
processes (Grafton et al. 2016). The process is flexible, is applicable across
different institutional contexts and can implement methods already developed
in relation to evaluating the resilience of water management in the MDB
(Chu et al. 2018).
In sum, in addition to comprehensive, regular and transparent review,

water reform in the MDB highlights the need for risk-based decision-making
that includes, in a meaningful way, participatory decision-making based on
the best available science and economics. Indeed, there needs to be much
more support for long-term, scientific and economic research in the water
space, rather than reliance on short-term, perhaps conflicted in their overall
objectives, consultancies (Wheeler 2014). This approach will not necessarily
ensure water reform is successful or that it achieves all of its goals, especially
in the context of ‘wicked’ water problems (Grafton 2017b). But a rigorous,
evidence-based and risk-focused framework that is comprehensively applied
is able to identify weaknesses and mistakes, and helps to correct for errors.

6. Conclusions

Since 2007 billions of dollars have been spent on water reform in the Murray–
Darling Basin with much of it directed to acquiring water entitlements via
direct purchase and water infrastructure subsidies. Yet, despite these
expenditures and enabling legislation with the Water Act (2007) that has
resulted in SDLs on a catchment and Basin scale to be implemented on 1 July
2019, little has been achieved to date in terms of Basin-scale environmental
improvements.
Lack of environmental improvements at a Basin scale, as of the end of

2018, is attributed to the following: (i) regulatory capture in relation to water
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recovery; (ii) a failure to respond and adapt to peer-reviewed scientific
evidence of reform failures; (iii) insufficient consideration of Basin-scale risks;
(iv) inadequate participatory processes to engage with all relevant stakehold-
ers, not just some irrigators; (v) failures in monitoring and compliance in the
northern Basin; and, perhaps most importantly, (vi) a critical absence of
comprehensive Basin-scale water accounting and an auditing process, based
on primary data, to identify effects of reform on water flows, including return
flows. The end result is that water reform in the Basin will fail in its primary
purpose to deliver on key objectives of the Water Act (2007) unless there is
fundamental change to the policy processes.
In closing, it is worth highlighting two key insights from the failures of

water reform in the Murray–Darling Basin. These are as follows: (i) the need
for independent and transparent review and audit processes of key decisions,
to which the 2018 Australian Government is opposed, coupled with a reform
process that allows actions to be modified and updated based on new
information and evidence and (ii) a decision-making process that includes
explicit consideration of natural and anthropogenic risks, and also incorpo-
rates a genuine participatory process with all relevant stakeholders, not just
irrigators. Neither of these actions guarantee the success of water reform, be
it in Australia or elsewhere, but are necessary for the delivery of cost-effective
water reform that is in the public interest.
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