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 Sum
m

ary  

At the request of the M
inister for W

ater, The Hon David Littleproud, M
DBA has convened an 

Independent Panel to assess econom
ic and social conditions in the M

urray-Darling Basin (‘the 
Basin’). The Panel’s independent assessm

ent is a critical opportunity to shape understanding of 
current econom

ic and social conditions in the Basin, longer-term
 approaches for m

onitoring these 
conditions, and future Basin policy.  
The Panel is looking at how

 things like drought, dem
ographic change, com

m
odity prices and Basin w

ater reform
 are contributing to social and 

econom
ic conditions across the Basin.  

Consistent w
ith best-practice approaches the Panel is taking a w

hole-of-com
m

unity approach supported by m
ultiple lines of evidence. The 

Panel’s approach recognises that Basin com
m

unities are com
plex. Com

m
unities are constantly evolving in response to, and anticipation of, 

perceived and actual opportunities and risks. Basin com
m

unities’ lived experiences are central to understanding current social and econom
ic 

conditions, and how
 com

m
unities are planning their futures. This com

plexity m
eans m

ultiple lines of inquiry need to be used to develop 
robust evidence based understandings of Basin com

m
unities.    

To support the Panel, M
arsden Jacob Associates (M

arsden Jacob) w
as engaged to deliver a rapid literature review

 of econom
ic assessm

ents of 
Basin com

m
unities, and Basin w

ater reform
s. To deliver a focussed assessm

ent our literature review
 has concentrated on issues around 

econom
ic and social im

pacts of Basin w
ater reform

s over the past decade, and in com
m

unities of m
ost interest to the Panel.  

Com
m

unities of m
ost interest to the panel are those groups of people w

hose lives and livelihoods are m
ost connected to w

ater and Basin 
w

ater reform
. For the Panel this includes irrigators, recreational and com

m
ercial river users, indigenous and nations groups and nation 

com
m

unities of the M
urray-Darling Basin. It includes businesses operating in local econom

ies deeply connected to the rivers, and groups of 
people w

ho have clear local, cultural and other connections to the Basin’s rivers and w
ater m

anagem
ent.  

Four focus areas 
This M

arsden Jacob discussion paper focuses on the four key questions w
e w

ere asked to explore in detail. O
ur headline findings are discussed 

below
. 
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 W

hat is know
n about econom

ic and social conditions and effects of Basin w
ater reform

s to date. 
M

any aspects of social and econom
ic conditions of Basin com

m
unities are w

ell docum
ented. M

DBA, State G
overnm

ents and ABS publish 
com

prehensive profiles of Basin com
m

unities [1-4]. These profiles cover statistics and inform
ation on how

 com
m

unities are changing over 
tim

e on m
easures like population, age, em

ploym
ent, agricultural production and w

ater availability. Som
e contain local people's perspectives 

about their tow
ns and trends over tim

e, and m
easures of com

m
unity social capital and w

ellbeing.  

ABARES, ABS and others [5-7], publish com
prehensive analyses of irrigated agricultural production, dryland production, farm

 perform
ance and 

w
ater use for Basin regions. Recent review

s, including three recent review
s by the Productivity Com

m
ission [8-10], have looked at how

 social 
and econom

ic conditions are changing in regional and rural Australian and Basin com
m

unities, and how
 national w

ater reform
s have im

pacted 
on com

m
unities.  

Collectively, this body of w
ork show

s things that m
any people w

ould expect intuitively, and som
e things people m

ay not expect. These include: 

y 
Agricultural production and w

ater use: The econom
ic value of agricultural production and irrigated production in the Basin has been 

steady over the past decade of w
ater reform

s. Figure 1 at the end of this Sum
m

ary show
s this graphically. After a 20%

 reduction in the 
consum

ptive pool since 2006-07, the value of irrigated production in 2018, m
easured in $2018, is around 12%

 higher in real term
s than in 

2000-01 ($2018). The value of dryland agricultural production in the Basin has grow
n by around 22%

 in real term
s over the sam

e tim
e. 

This result highlights there is not a linear relationship betw
een w

ater use and the value of agricultural production in the Basin.  

y 
Farm

 perform
ance and rates of return in the Basin from

 2005-18 have been m
ixed. Perform

ance and rates of return have m
ainly been 

driven by factors other than Basin w
ater reform

, including com
m

odity prices, input costs, and farm
 scale and setup (section 3). 

W
hat is 

know
n

About conditions 
and im

pacts?

W
hat are 

m
ajor 

disputes

In the literature?

W
hat are the 
key gaps

That m
ust be 

closed for inform
ed 

understanding?

W
hat are the 
em

erging 

opportunities, risks 
and blind-spots?
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 y 
Factors other than w

ater reform
 are shaping m

ost com
m

unities in the Basin. In m
ost cases w

ater reform
s over the last decade have not 

im
pacted the trajectory of com

m
unities. W

e discuss the evidence on this in section 3.9. M
ultiple lines of evidence show

 that factors 
unrelated to w

ater reform
, such as population size, are norm

ally the key drivers of econom
ic activity and social w

ellbeing, not exposure to 
w

ater reform
 [11, 12].  

This evidence does not m
ean w

ater reform
 in the Basin has no effect on econom

ic activity and w
ellbeing of people living in the Basin, the 

sectors they w
ork in and the com

m
unities they live in. It does. Rather, w

hat the evidence does suggest is that, overall, the im
pact of w

ater 
reform

s on regional com
m

unities and econom
ies has less im

pact on econom
ic activity and overall w

ellbeing of m
ost individuals and 

com
m

unities than other things [11].   

W
e highlight in this discussion paper evidence from

 m
ultiple studies show

ing that population size is one key determ
inants of econom

ic 
structure and grow

th, as w
ell as population grow

th. Figure 2 at the end of this Sum
m

ary show
s this pattern using an exam

ple of 60 Basin 
com

m
unities, taken from

 the M
DBA southern Basin com

m
unity profile series. The bubble size in Figure 2 show

s the population in 1996. 
The horizontal axis m

easures the %
 population change in the decade betw

een 1996 and 2006. The vertical axis m
easures the %

 population 
change in the decade betw

een 2006 and 2016, w
hen Basin reform

s and environm
ental w

ater recovery have peaked.  

Broadly speaking Figure 2 show
s that in the last decade m

ost Basin com
m

unities have follow
ed the sam

e trajectory they w
ere on before 

2006, a trajectory that pre-dates Basin w
ater reform

s:  

(1) tow
ns in the Basin that in 1996 had populations over around 14,000 have grow

n and have increasingly diverse and service driven 
econom

ies. These regional centres w
ere grow

ing before 2006 and have grow
n and becom

e m
ore diversified over the past decade of 

w
ater reform

s. The top right quadrant in Figure 2 show
s tow

ns that had grow
ing populations before 2006 that continued to grow

 
after 2016. The bubble size show

s the population in 1996. M
any of the tow

ns in the top right quadrant are regional centres that had  
populations over 14,000 in 1996. These com

m
unities are on a sustained grow

th trajectory. Their service driven econom
ies are less 

sensitive to Basin w
ater reform

 because they rely less on (irrigated) agriculture. 

(2) tow
ns in the Basin w

ith populations of betw
een around 8,000-14,000 in 1996 are m

ixed econom
ies, often coupled to agricultural 

value chains. A tow
n like Leeton is an exam

ple. Since 1996 these tow
ns have been seeing m

ixed outcom
es. Som

e are grow
ing, others 

are shrinking. O
ften these changes reflect changes in value chain structure, for exam

ple consolidation of agricultural supply and 
processing services and other services in larger regional centres. 

(3) tow
ns in the Basin w

ith populations of less than around 8,000 people in 1996 are often declining, and have been declining over 
decades. Tow

ns that have declined in population over 1996-2006 and 2006-16 are located in the bottom
 left quadrant of Figure 2. 

There’s a lot of evidence show
ing that this pattern of decline in sm

aller tow
ns is happening across m

ost of regional and rural Australia, 
not just in the Basin [9]. Australians are m

oving from
 sm

aller tow
ns to larger regional tow

ns and m
etro cities. They are doing this 

because larger centres offer things they w
ant, and larger com

m
unities are m

ore econom
ically diverse. The m

igration out of sm
aller 
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tow
ns is often younger people in the 18-40 year range. They are often fam

ilies w
ith kids. This out m

igration is driven by m
ultiple 

things. Basin w
ater reform

s are typically not one of the m
ain reasons for m

igration.   

W
e sum

m
arise w

hat is know
n about the econom

ic im
pacts of Basin w

ater reform
s to date in sections 3.1 to 3.12.  These sections draw

 
together evidence from

 the literature to show
 over the last 10-15 years evidence suggests overall: 

y 
key w

ater access entitlem
ent and planning fram

ew
ork w

ater reform
s have had net positive social and econom

ic im
pacts in the Basin 

(section 3.1) 

y 
on-farm

 and off-farm
 irrigation infrastructure investm

ents linked to w
ater reform

 in Basin have acted as econom
ic stim

ulus for Basin 
com

m
unities during their construction stage (section 3.2) 

y 
on-farm

 irrigation infrastructure investm
ents linked to w

ater reform
 are delivering technical and econom

ic on-farm
 efficiency, and are 

having positive outcom
es for m

any participating irrigators. The type, size and sustainability of these gains differ significantly across farm
s 

and regions (section 3.3). 

y 
off-farm

 irrigation investm
ent is delivering m

ixed outcom
es. Evidence show

ing that off-farm
 irrigation efficiency is delivering net 

benefits is thin. Sim
ply stated, there is no good publicly available evidence that show

s off-farm
 investm

ents are delivering better overall 
productivity and profitability outcom

es for irrigators and irrigation infrastructure operators (IIO
s). W

e note this w
as a key finding of the 

recent Productivity Com
m

ission Basin Plan review
 (section 3.4).  

y 
Buybacks have facilitated on-farm

 adjustm
ent, and increased w

ater use efficiency. M
ost of the evidence around buybacks is dated, and 

pre-drought. Several studies looked at the im
pacts of buybacks for irrigators and regional com

m
unities in the years follow

ing the peak 
buyback (2007-2012). These studies focussed on the southern Basin. Collectively, the studies suggest irrigators participating in buybacks 
reported neutral or positive outcom

es. Im
portantly, evidence also show

s that irrigators located in irrigation schem
es selling w

ater 
retained delivery shares and continued paying for their delivery rights. Irrigators selling w

ater did so to accelerate changes that they w
ere 

likely to have m
ade anyw

ay – restructuring debt, investing on farm
, and retiring from

 farm
ing.  

These consultations m
ainly happened before the current drought. This m

eans w
e have a m

ore lim
ited understanding of how

 farm
ers w

ho 
sold w

ater during buybacks are perform
ing now

 (section 3.5).  

y 
O

n-farm
 and off-farm

 irrigation infrastructure investm
ent, and to a lesser extent buybacks, are potentially creating risks for irrigators 

and their com
m

unities. People are potentially not as aw
are of the risks as they need to be. This is an im

portant part of the developing 
evidence base around the im

pacts of Basin w
ater reform

s. There is grow
ing consensus that on-farm

 and off-farm
 infrastructure 

investm
ents are creating hidden risks for irrigators. In particular, longer term

 costs associated w
ith running, m

aintaining and renew
ing 

infrastructure funded by w
ater recovery m

ay offset or exceed the benefits of these investm
ents in som

e regions and for som
e sectors [8, 

11, 13, 14]. There is also grow
ing appreciation that irrigators and irrigation com

m
unities are generally not aw

are of these risks (section 
3.6). 
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 y 
Environm

ental w
ater recover is leading to higher perm

anent and tem
porary w

ater m
arket prices and increasing risks, particularly 

during dry and very dry years. There is also evidence that irrigators w
ho sold w

ater entitlem
ents to the G

overnm
ent or w

ho are producing 
com

m
odities w

ith low
er m

arginal value product of w
ater / ‘profit per drop’ (such as rice and dairy) are at a com

petitive disadvantage in 
the w

ater m
arket com

pared to irrigators w
ho received on-farm

 and / or off-farm
 irrigation infrastructure upgrades (section 3.7).  

y 
W

ater m
arket reform

s have had overall positive social and econom
ic effects in the Basin. There is general consensus that w

ater m
arket 

reform
s and reducing barriers to trade has provided incentives for m

ore efficient w
ater use and infrastructure investm

ent. W
ater trading 

has allow
ed w

ater to m
ove to higher value uses and has becom

e a vital business m
anagem

ent tool for irrigators, giving them
 flexibility to 

respond to changing clim
atic and m

arket conditions [8, 10, 11, 15, 16] (section 3.8).  

y 
There is little evidence that targeted structural adjustm

ent assistance program
s linked to Basin w

ater reform
s have effectively 

im
proved econom

ic and social outcom
es for Basin com

m
unities, or m

ade them
 m

ore resilient. The Productivity Com
m

ission concluded 
that the structural adjustm

ent assistance has had little lasting im
pact in com

m
unities w

here the investm
ent occurred.  In part this could 

be attributable to the sm
all size of funds spent. It is also not clear that structural adjustm

ent has been allocated to com
m

unities that are 
m

ost vulnerable to Basin w
ater reform

s (section 3.10). 

y 
There is little evidence of beneficial econom

ic and / or social im
pacts of environm

ental w
atering for indigenous groups (section 3.11). 

y 
There is little evidence of beneficial econom

ic im
pacts of environm

ental w
atering for am

enity, recreation and tourism
 in Basin 

com
m

unities (section 3.12). Several studies show
 there is not a proportional relationship betw

een Basin w
ater availability and regional 

tourism
 expenditure.  

M
ajor disputes  

In this paper w
e define m

ajor disputes as points of disagreem
ent that could lead to m

aterial differences in econom
ic and social im

pacts and 
outcom

es for Basin com
m

unities. M
ajor disputes can be backw

ard and forw
ard looking. W

e focus on disputes that have forw
ard looking 

im
plications for future reform

s, and future econom
ic and social im

pacts in Basin com
m

unities. 

In our assessm
ent, w

ithin the scope of our literature review
, there are at least three key areas of dispute about the social and econom

ic 
effects of Basin w

ater reform
s. W

e sum
m

arise these below
. 

 The role of Governm
ent in addressing com

m
unity adjustm

ent issues attributable to Basin w
ater reform

s.   
In our assessm

ent, there is underlying foundational dispute about the role of G
overnm

ent in Basin w
ater reform

 in the literature, and w
hat 

the ‘right’ level and type of governm
ent intervention should be. This underlying dispute is im

portant, and has real w
orld im

plications because 
it underpins m

any of the ongoing tensions about how
 econom

ic and social im
pacts of Basin w

ater reform
 are assessed, and how

 Basin w
ater 

reform
s should proceed. W

e discuss this in section 4.1.  
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 y 
Role of G

overnm
ent view

 1: O
ne view

 is that Australian, State and Local G
overnm

ents have existing arrangem
ents in place that support 

regional grow
th and transition. These arrangem

ents include preferential tax arrangem
ents, regional service delivery objectives, and 

regional investm
ent program

s. Social security, training and job services provided by G
overnm

ents give support to regional com
m

unities. 
This existing portfolio of investm

ent and support m
eans additional initiatives for regions and industries should be lim

ited, tem
porary, and 

only used in extrem
e circum

stances [9]. It also m
eans w

ater reform
 should occur w

hen it is in the net national interest, and using existing 
m

arket approaches w
here they are available.  

y 
Role of G

overnm
ent view

 2:  The dom
inant alternative view

 is that the G
overnm

ent’s role in Basin w
ater reform

s is to m
ake regional 

com
m

unities m
ore viable. Any w

ater reform
 that breaches strict conditions for socioeconom

ic neutrality for regional com
m

unities, or 
creates any negative third party im

pacts w
ithin regional com

m
unities is not acceptable. It is acceptable for G

overnm
ents to invest 

taxpayer m
oney in regional sectors and com

m
unities in w

ays that are not cost-effective for the Australian taxpayer. Any w
ater reform

 
m

ust dem
onstrate that it contributes to increasing viability of proponent businesses and irrigation districts in regional Australia, 

irrespective of the trajectory of the businesses and districts. This is because the investm
ents address real distributional concerns of 

regional com
m

unities, and the role of G
overnm

ent should be to m
ake regional com

m
unities m

ore viable. 

The potential econom
ic im

pacts of Basin w
ater reform

s, past and future.  
There are disputes around the potential econom

ic im
pacts of Basin w

ater reform
s, particularly around how

 w
ater recovery w

ill im
pact on 

regional production levels, production m
ixes, jobs, and com

m
unities. W

e discuss this in section 4.2. 

Com
m

issioned econom
ic evaluations underpin this debate. Com

m
issioned econom

ic evaluations have used different econom
ic tools, 

assum
ptions, and datasets in their w

ork. In our assessm
ent, and the assessm

ent of others, m
ost of the disputes about econom

ic im
pacts are 

occurring because som
e of the key econom

ic evaluations that have been relied upon to shape Basin w
ater reform

 have significant lim
itations. 

W
hen com

pared to evaluations that do not have these lim
itations, the evaluations w

ith lim
itations are creating divisions in understanding.  

W
e sum

m
arise som

e of the m
ore im

portant lim
itations of som

e of the econom
ic im

pact evaluations in section 4.2. Im
portantly, w

e discuss in 
section 4.2 that som

e com
m

issioned econom
ic evaluations by M

DBA in 2016 for the N
orthern Basin review

 [17] and 2018 for the Southern 
Basin [18] and by regional interest groups [19] have notable lim

itations. The lim
itations in this w

ork m
ean that these studies overstate the 

negative im
pacts of Basin w

ater reform
s, and understate positive im

pacts.  

W
hat regional w

ater availability and prices w
ill look like in the future, particularly during dry and very dry conditions.   

Recent evaluations have looked at how
 issues like return flow

s [20] and system
 losses [21] are im

pacting regional w
ater availability, and m

ay 
im

pact regional w
ater availability in the future. Due to scope and tim

ing reasons w
e have not included these evaluations in our literature 

review
.  
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 W
e have focussed our review

 on econom
ic assessm

ents of w
ater m

arkets, w
ater availability and w

ater m
arket prices in the future. There are 

em
erging disputes around w

hat w
ater availability and w

ater m
arket prices w

ill look like in the future, particularly in dry and very dry 
conditions. This em

erging dispute focuses on the southern interconnected M
DB. W

e discuss this in section 4.3. 

O
ur view

 is that divergences in assessm
ents of regional w

ater availability through trade and prices in the future w
ill largely stem

 from
 

differences in assum
ptions around the operation of trade constraints, regional w

ater availability including carryover, and regional w
ater 

dem
and. The differences in underlying m

odelling approaches, and assum
ptions around land use and regional w

ater dem
and are being 

updated. This m
eans w

e expect to see w
ater trade m

odelling results converging over the next 18 m
onths. 

Im
portantly, w

e discuss in this literature review
 that the w

ater trade m
odels covered in this report have historically not been very good at 

predicting future m
arket prices. Efforts to im

prove the predictive ability of the m
odels currently underw

ay m
ay change this. The low

 
forecasting accuracy of existing trade m

odels should be kept in m
ind w

hen looking at w
ater m

arket sim
ulation m

odelling results from
 current 

studies, and predictions of future w
ater availability and prices, particularly under dry and very dry conditions.   

Com
bined, the above points tell us is that w

ater m
arket m

odels and assessm
ents of regional w

ater resource availability and prices should be 
seen as rough approxim

ations of potential future states, subject to assum
ptions being m

et. M
ore im

portantly, m
odels should be used to 

transparently understand the im
pacts of trade restrictions on regional w

ater availability and prices, and groundw
ater availability for use. 

Reporting of m
odelling should be transparent about the assum

ptions used, and w
hy other potentially realistic trade constraint and w

ater 
availability scenarios have not been m

odelled.  

W
hat are the key gaps in the literature and understanding.  

In this report w
e define key gaps in understanding as gaps that could lead to m

aterial differences in econom
ic and social im

pacts and 
outcom

es for Basin com
m

unities. W
e focus on gaps in econom

ic understanding that have forw
ard looking im

plications for future reform
s, and 

econom
ic and social im

pacts in Basin com
m

unities. The key gaps w
e identified in this review

 are: 

y 
W

hether w
ater reform

s in the Basin to date, and future Basin w
ater reform

s, are in the national interest.  There is an overarching gap 
around w

hether past and future Basin w
ater reform

s, are in the national interest, and in the best interests of key com
m

unities identified 
by the Independent Panel.  This overarching gap in understanding originates from

 research holes in key areas that w
ould allow

 us to 
clearly dem

onstrate w
ater reform

s are delivering net beneficial outcom
es. This includes lack of understanding around the size and 

sustainability of productivity gains being im
pacted by on- and off-farm

 investm
ents, w

hether infrastructure investm
ents are m

aking farm
s, 

IIO
s and com

m
unities m

ore or less resilient, the im
pact of infrastructure on IIO

 financial sustainability and pricing (and how
 they w

ill 
respond) and the im

pact of w
ater recovery and infrastructure investm

ent on w
ater prices (section 5.1). 

y 
W

hat the longer term
 on- and off-farm

 productivity im
pacts of infrastructure investm

ents are.  O
n-farm

 productivity gains to increase 
irrigated production are a key benefit claim

 for on-farm
 and off-farm

 infrastructure m
odernisation, and one of the m

ain w
ays irrigation 
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infrastructure investm
ent has been justified in investm

ent cases supporting Basin w
ater reform

s. Productivity gains have to occur to offset 
low

er future production given w
ater has been transferred to the G

overnm
ent.  

O
ur literature review

’s sum
m

ary of Irrigator surveys found that som
e irrigators believe irrigation infrastructure has helped im

prove on-
farm

 productivity. W
hat these irrigator surveys have not told us is how

 m
uch productivity has increased by, and w

hether the overall 
productivity gains outw

eigh the costs of achieving them
. In short, despite the fundam

ental im
portance of understanding on-farm

 
productivity gains from

 infrastructure investm
ent, beyond anecdotal and selective case study evidence, there is little to no real 

docum
ented em

pirical evidence about how
 m

uch net econom
ic value is being created through productivity change in the Basin (section 

5.2).   

y 
W

hat the long-term
 im

pacts of irrigation infrastructure investm
ents on IIO

s, their financial sustainability, footprint and prices, and 
im

plications for irrigators and com
m

unities are. W
e discuss in this literature review

 evidence that, in som
e cases, off-farm

 irrigation 
infrastructure m

ay be creating m
edium

 to long term
 challenges for the financial sustainability of IIO

s. W
e also discuss that these financial 

sustainability issues could have pricing im
plications for irrigators, and that m

any irrigators are probably unaw
are of the potential future 

price im
pacts.  

The m
agnitude and tim

ing of future higher costs for IIO
s and irrigators are currently unknow

n. To our know
ledge there is little public 

inform
ation available about future price paths beyond the five year regulated period. This is a key gap in understanding that has potential 

m
aterial im

plications for irrigators and irrigation com
m

unities (section 5.4).  

y 
Long-term

 im
pact of w

ater reform
 on Basin w

ater m
arket prices. W

e discuss in this literature review
 that, historically, existing w

ater 
m

arket m
odels have not proved to be accurate at predicting w

ater future m
arket prices for dry and very dry conditions, even for average 

allocation prices just 12 m
onths out. M

odifications happening to these m
odels now

 m
ay im

prove their predictive ability. M
ore 

im
portantly, transparent reporting of underlying m

odel assum
ptions, and lim

itations of m
odels w

ill provide m
ore understanding and 

confidence in these m
odels, and low

er gaps in understanding (section 5.5).  

y 
Structural adjustm

ent, recreation, tourism
 and indigenous econom

ic benefits.  There are key gaps in the literature around how
 Basin 

w
ater reform

s have im
pacted  econom

ic outcom
es for indigenous com

m
unities, recreation, and regional tourism

. Closing these gaps 
w

ould give m
ore insight into the im

pacts of Basin w
ater reform

s for these groups (section 5.6).  

y 
W

hether reform
s are going to m

ake regional irrigators and Basin com
m

unities m
ore resilient and viable. G

iven the evidence base 
discussed in this literature review

 and the gaps bullet pointed above, our view
 is that there is currently insufficient evidence to say 

w
hether Basin w

ater reform
s, past and planned, are m

aking regional irrigators and com
m

unities m
ore resilient and viable. This is a key 

gap in understanding.  



    
Literature review

 
11 

 W
hat the literature and literature gaps tell us about lagged effects of past reform

s and know
n reform

s still 
to be im

plem
ented. 

O
ur literature review

 and evaluation highlights that:  

y 
U

nder current policy settings, future w
ater recovery w

ill probably cost m
ore than budgeted. The Com

m
onw

ealth G
overnm

ent’s $1.5 
billion allocation through the Environm

ent Special Account (W
ESA) for efficiency m

easures that contribute to the additional 450 GL of 
w

ater recovery (upw
ater) is a key future reform

. The history of Basin reform
 show

s that this environm
ental w

ater recovery w
ill probably 

cost m
ore than w

hat the Com
m

onw
ealth has budgeted. Added to this, across the Basin, m

ost of the easier, m
ore cost-effective and low

er 
risk options for recovery have been exhausted [22]. There is opposition to further on-farm

 w
ater efficiency m

easures [23] and Victoria has 
said it w

ill not pursue further on-farm
 m

easures because of the perceived negative econom
ic im

pact of these [22]. Any future investm
ents 

need to satisfy strict socioeconom
ic neutrality tests. All this suggests future w

ater recovery w
ill cost m

ore than budgeted.  

y 
The future econom

ic im
pacts of w

ater reform
 w

ill be different to w
hat m

uch of the com
m

issioned econom
ic m

odelling suggests. This is 
true for lagged im

pacts of past reform
s and future reform

s that are yet to be im
plem

ented. O
ur literature review

 highlights that the 
im

pacts of Basin w
ater reform

s, and environm
ental w

ater recovery in particular, are com
plex. N

one of the com
m

issioned econom
ic 

evaluations discussed in our literature review
 accurately captures all of this com

plexity. W
hat our review

 does highlight w
ith confidence is 

that:  

y 
The lagged im

pacts of Basin w
ater reform

 are unlikely to be as negative as som
e of the key com

m
issioned econom

ic studies have 
suggested. This is because m

any of the com
m

issioned econom
ic analyses use assum

ptions and approaches that overstate negative 
im

pacts, and understate or ignore positive im
pacts and transfers. 

y 
The on-farm

 productivity benefits of past (and potentially future) on- and off-farm
 infrastructure investm

ents are likely to be sm
aller 

than anticipated by com
m

issioned econom
ic m

odelling in m
any cases. This outcom

e unfortunately w
ill continue the long history of 

optim
ism

 bias in w
ater infrastructure projects in Australia. The Productivity Com

m
ission docum

ents this history in its recent national 
w

ater reform
 review

 [8].  

y 
The price im

pacts of infrastructure m
odernisation, reflected in infrastructure charges and w

ater m
arket prices, w

ill probably be 
greater than w

hat has been factored into m
ost com

m
issioned econom

ic analyses. Irrigators m
ay be unaw

are of how
 these potential 

price increases w
ill place pressure on farm

 viability.  

y 
W

ater reform
s have in m

any cases accelerated farm
ing and structural changes that w

ould have occurred anyw
ay, but not w

ith the 
sam

e speed or regional intensity.        

y 
Effects of infrastructure upgrades are just beginning to reveal them

selves. It w
ill take tim

e for these to pass through regional 
com

m
unities. Lagged im

pacts w
ill be m

ore m
ixed for irrigators and com

m
unities than com

m
unities anticipate. W

e discussed in this 
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paper that infrastructure upgrades w
ere prom

oted as being neutral or slightly positive in their effects. The reality is that the w
hat, how

, 
and w

here of infrastructure upgrades in the Basin is having a large effect on the underlying com
petitiveness of farm

 businesses now
 and 

going forw
ard. The overall im

pacts w
ill be m

ore m
ixed than neutral or slightly positive. 

y 
W

ater prices w
ill increase w

ith additional recovery. Regional w
ater availability w

ill shift. Irrigators need to price these changes into 
their future. It is clear that rem

oving m
ore w

ater from
 the consum

ptive pool w
ill increase w

ater prices, particularly during dry and very 
dry periods. W

ater w
ill reallocate through trade to w

here it returns the highest profit per drop. How
 w

ater w
ill reallocate and how

 this w
ill 

im
pact on prices w

ill depend on the speed of w
ater recovery, w

here recovery occurs, the type of w
ater rights that are recovered, and how

 
inter-valley constraints are m

anaged, particularly in the southern M
DB.  

y 
Irrigators need to be w

illing to pay for future price increases and accept the risks. The im
pacts of w

ater reform
s to date, and the 

potential lagged im
pacts discussed above show

 that irrigators need to be m
ade aw

are of future risks of irrigation infrastructure upgrades 
on w

ater prices and infrastructure charges. W
e are aw

are that m
any irrigators and people living in irrigation com

m
unities are not aw

are of 
w

hat these future price im
pacts look like. O

ne of the reasons irrigators and irrigation com
m

unities are not aw
are of the potential 

im
plications for future infrastructure charges is because this inform

ation on the lagged im
pacts of gifted assets is not available beyond the 

current regulatory price period, w
here the lagged im

pact of gifting is only reflected in differences in operating costs.  

y 
All w

ater recovery options should be on the table, because they can deliver better outcom
es for Basin irrigators, IIO

s, and 
com

m
unities. W

e discuss in section 4.1 that Basin State signatories to the 2004 N
W

I agreed to a specific G
overnm

ent role in Basin w
ater 

reform
s that involved considering all available options for w

ater recovery. These options included (but w
ere not lim

ited to) investm
ent in 

m
ore efficient w

ater infrastructure;  purchase of w
ater on the m

arket, by tender or other m
arket based m

echanism
s; investm

ent in m
ore 

efficient w
ater m

anagem
ent practices, including m

easurem
ent; and investm

ent in behavioural change. O
ur view

 is that the evidence base 
in this literature review

 suggests that all of these options should be on the table, and all of these options should rem
ain on the table for 

w
ater recovery going forw

ard. This is because the evidence base suggests com
bining on-farm

, off-farm
 and buybacks can probably deliver 

better long-run outcom
es for irrigators, IIO

s and com
m

unities than options that preclude one or m
ore of these options.  

y 
There are potentially better w

ays to support regional adjustm
ent than infrastructure subsidies. W

e finish the literature review
 w

ith 
w

hat is probably one of the m
ore controversial points for the Panel. A key lesson from

 the literature review
 for lagged effects and know

n 
reform

s to be im
plem

ented is that there are clearly potentially better w
ays to support regional adjustm

ent to w
ater reform

s than on-farm
 

and off-farm
 infrastructure subsidies alone. By considering options for regional adjustm

ent beyond irrigation infrastructure the Panel m
ay 

identify better w
ays to m

ake regional com
m

unities m
ore resilient and viable.    
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 Figure 1: Gross value of agricultural production, irrigated production and volum
e of w

ater applied (M
L), M

urray-Darling Basin, 2001-18 
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 Figure 2: Population change 60 Basin regions, 1996-2016 (bubble size show
s 1996 population, bubble label show

s region and population in 2016) 
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 1. Introduction 

At the request of the M
inister for W

ater, The Hon David Littleproud, M
DBA has convened an 

Independent Panel to assess econom
ic and social conditions in the M

urray-Darling Basin (‘the 
Basin’). The Panel’s assessm

ent w
ill support longer-term

 efforts to m
onitor and understand 

econom
ic and social conditions in the Basin, and inform

 future Basin w
ater policy. 

M
DBA engaged M

arsden Jacob to deliver a rapid literature review
 to support the Independent Assessm

ent of Econom
ic and social Conditions 

in the M
urray-Darling Basin. W

e have prepared this report over a period of 10 days, by draw
ing on M

arsden Jacob’s tw
o decades of direct 

experience from
 advising on and supporting delivery of Basin w

ater reform
s, and com

pleting a literature review
 of m

ore than 30 directly 
relevant papers and reports.   

This M
arsden Jacob discussion paper focuses on the key questions w

e w
ere asked: 

y 
W

hat is know
n currently about econom

ic, social and environm
ental effects of Basin w

ater reform
s to date, lagged effects of past 

reform
s and changes that are still to em

erge? 

y 
W

here there are m
ajor disputes in the literature, and w

hy are these occurring? 

y 
W

hat are the gaps in know
ledge, and the strengths and w

eaknesses of approaches to fill those gaps? 

y 
G

iven the above, w
hat are the know

n reform
s / changes still to be im

plem
ented, and w

hat are their potential im
pacts on com

m
unities? 

To deliver a focussed assessm
ent for the Panel, in this discussion paper w

e: 

y 
Identify the scope of Basin w

ater reform
s that w

e have focussed on for this discussion paper.  

y 
Focus on the literature and issues surrounding econom

ic and social im
pacts of Basin w

ater reform
s in com

m
unities of m

ost interest to 
the Panel. This includes m

ore recent literature and literature on priority Basin com
m

unities. The Panel defines Basin com
m

unities 
inclusively [24], and places a priority on understanding groups of people w

hose life and livelihoods are m
ost connected to and im

pacted 
by w

ater, and Basin w
ater reform

. For the Panel this includes irrigators, recreational and com
m

ercial river users, indigenous and nations 
groups and nation com

m
unities of the M

urray-Darling Basin. It includes businesses operating in local econom
ies deeply connected to the 

rivers, and groups of people w
ho have clear local, cultural and other connections to the Basin’s rivers and w

ater m
anagem

ent.  
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 y 
Focus our econom

ic and social literature review
 on seven (7) im

portant questions developed by the Panel to m
ake their engagem

ent, 
analysis and assessm

ent transparent, tangible and m
eaningful for Basin com

m
unities and other key stakeholders. In particular, our 

literature review
 focuses on Panel question 4: How

 have w
ater reform

s and changes im
pacted Basin com

m
unities to date, and w

hat 
future im

pacts are likely?  

y 
G

o beyond w
hat is available in current published literature to identify gaps, based on M

arsden Jacob’s long involvem
ent in advising on 

and supporting w
ater reform

s in the M
urray-Darling Basin, and understanding of issues likely to em

erge in the future resulting from
 

current w
ater reform

 policy settings.  

Table 1: Seven key questions for the Panel to investigate and answ
er 

# 
 

1 
W

hat are the visions and hopes of Basin people for them
selves and their com

m
unities? 

2 
W

hat have been the econom
ic and social experiences of Basin com

m
unities, relative to other rural and regional com

m
unities in Australia, and 

w
hat have been the m

ain underlying drivers of these experiences? 
3 

W
hat are expected to be the m

ost significant drivers of future change, opportunities, and risks for Basin com
m

unities? 
4 

How
 have w

ater reform
s and changes im

pacted Basin com
m

unities to date, and w
hat future im

pacts are likely? 
5 

U
nder w

hat scenarios could the current reliance on irrigation cease to be financially viable for som
e regions, com

m
unities or com

m
odities in 

the long term
, and w

hat could be done to m
anage the im

pacts of these possible changes? 

6 
W

hat strategies have the greatest potential to enhance the resilience, adaptability and w
ellbeing of Basin com

m
unities? 

7 
W

hat are the responsibilities and distinctive contributions of governm
ents, businesses, non-profit groups, and individuals in enabling action to 

prom
ote prosperous and sustainable Basin com

m
unities? 
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 2. Basin w
ater reform

s w
e have focussed on. 

W
ater reform

s in the Basin stem
 from

 the 1994 CO
AG W

ater Reform
 Fram

ew
ork. The 2004 

N
ational W

ater Initiative extended the W
ater Reform

 Fram
ew

ork, responding to overallocation and 
addressing issues em

erging from
 the early stages of the M

illennium
 Drought [8]. 

Basin w
ater reform

s over the last 25 years have aim
ed to address challenges largely created by State and Com

m
onw

ealth governm
ents’ focus 

on expanding irrigated agriculture and available w
ater use up until the 1980s. In m

any w
ays, Basin w

ater reform
s since 1994 aim

 to address 
earlier governm

ent failure, overallocation, and over-investm
ent in the Basin.   

Figure 3 provides a snapshot of som
e of the key Basin w

ater reform
s since 2007-08, m

apped against overallocation w
ater recovery in the Basin 

through buybacks and infrastructure investm
ents. In agreem

ent w
ith M

DBA w
e have focussed our literature review

 on Basin w
ater reform

s 
since 2012. The 2017 Productivity Com

m
ission review

 of national w
ater reform

 [8] and the 2014 form
er N

ational W
ater Com

m
ission national 

reform
 assessm

ents [11] provide com
prehensive sum

m
aries of national w

ater reform
 and im

pacts in the Basin before 2012.  

The 2004 Inter-governm
ental agreem

ent on a N
ational W

ater Initiative [25] com
m

itted all Australian G
overnm

ents to, am
ong other things, 

prepare w
ater resource plans, achieve sustainable w

ater use in over-allocated w
ater system

s, w
ater property right reform

, expanding trade in 
w

ater rights, and im
proving pricing for w

ater storage and delivery.  

Table 2 includes m
ore detail on these w

ater reform
 areas.  The w

ater reform
 areas in Table 2 are the areas w

e have focussed on in this 
literature review

.  

The Australian G
overnm

ent has com
m

itted m
ore than $13 billion to im

plem
ent the M

urray–Darling Basin Plan (Basin Plan) and associated 
activities in the Basin. Around $8 billion of this investm

ent is being m
ade available for on-farm

 and off-farm
 irrigation investm

ents to achieve 
w

ater efficiency im
provem

ents. Table 3 show
s progress and expenditure against the recovery targets and expenditure as at Decem

ber 2018.  

Total w
ater recovery to date is around 2100 GL LTAAY (Figure 3). Total expenditure on infrastructure and purchases is around $6 billion. 

M
easured in $2018, the average cost of recovering w

ater by purchase has been $2,300 M
L. The average cost of recovering w

ater through 
infrastructure investm

ent has been $5,385 M
L. 
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  Table 2: N
ational W

ater Initiative Basin reform
s [25] 

Elem
ent 

O
bjectives and actions 

W
ater Access 

Entitlem
ents 

and Planning 
Fram

ew
ork 

The Parties agree that, once initiated, their w
ater access entitlem

ents and planning fram
ew

orks w
ill: 

• 
Have clear and nationally-com

patible statutory characteristics for w
ater access entitlem

ents 
• 

Im
plem

ent transparent statutory-based w
ater planning 

• 
Ensure w

ater planning is characterised by planning processes in w
hich there is adequate opportunity for productive, 

environm
ental and other public benefit considerations to be identified and considered in an open and transparent w

ay 
• 

Provide a statutory basis for environm
ental and other public benefit outcom

es in surface and groundw
ater system

s to 
protect w

ater sources and their dependent ecosystem
s, and im

proved environm
ental m

anagem
ent provisions 

• 
Com

plete the return of all currently overallocated or overused system
s to environm

entally-sustainable levels of extraction 
• 

Clearly assign the risks arising from
 future changes to the consum

ptive pool 
• 

Recognise indigenous needs in relation to w
ater access and m

anagem
ent 

Actions 
Substantially com

plete plans to address any existing overallocation for all river system
s and groundw

ater resources in accordance 
w

ith com
m

itm
ents under the 1994 CO

AG w
ater reform

 fram
ew

ork by 2005. 
Establish w

ater property rights including a w
ater access entitlem

ent, separate from
 land. The entitlem

ent is a perpetual or open-
ended share of the consum

ptive pool of a specified w
ater resource, as determ

ined by the relevant w
ater plan.   

W
ater trading  

The States and Territories agree that their w
ater m

arket and trading arrangem
ents w

ill: 
• 

Facilitate the operation of efficient w
ater m

arkets and the opportunities for trading, w
ithin and betw

een States and 
Territories, w

here w
ater system

s are physically shared or hydrologic connections and w
ater supply considerations w

ill perm
it 

w
ater trading 

• 
M

inim
ise transaction costs on w

ater trades, including through good inform
ation flow

s in the m
arket and com

patible 
entitlem

ent, registry, regulatory and other arrangem
ents across jurisdictions 

• 
Recognise and protect the needs of the environm

ent; and 
• 

Provide appropriate protection of third-party interests. 
Actions  
The States and Territories agree to establish by 2007 com

patible institutional and regulatory arrangem
ents that facilitate intra 

and interstate trade, and m
anage differences in entitlem

ent reliability, supply losses, supply source constraints, trading betw
een 
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 Elem
ent 

O
bjectives and actions 

system
s, and cap requirem

ents. 
Recognising the need to m

anage the im
pacts of assets potentially stranded by trade out of serviced areas, the Parties agree to 

ensure that support m
echanism

s used for this purpose, such as access and exit fees and retail tagging, do not becom
e an 

institutional barrier to trade 
Basin States agree to reduce barriers to trade in the Southern M

urray-Darling Basin by taking the necessary legislative and other 
actions to perm

it open trade and ensure com
petitive neutrality (w

ith interstate trade com
m

encing 2005) 
Best Practice 
W

ater Pricing 
and 
Institutional 
Arrangem

ents 

Give effect to the principles of user-pays and achieve pricing transparency in respect to w
ater storage and delivery in irrigation 

system
s and cost recovery for w

ater planning and m
anagem

ent. 
Actions  
Im

plem
ent upper bound pricing for w

ater storage and delivery.  U
pper bound pricing is the definition of full cost recovery under 

the “N
ational W

ater Initiative. It involves recovering all of the costs of providing w
ater services, including a m

arket-reflective 
return on the capital used to provide them

 and the full recovery of that capital. 
Com

m
unity 

Partnerships 
and 
Adjustm

ent 

Parties agree that the outcom
e is to engage w

ater users and other stakeholders in achieving the objectives of this Agreem
ent by: 

im
proving certainty and building confidence in reform

 processes; transparency in decision m
aking; and ensuring sound 

inform
ation is available to all sectors at key decision points. 

Actions  
The Parties agree to address significant adjustm

ent issues affecting w
ater access entitlem

ent holders and com
m

unities that m
ay 

arise from
 reductions in w

ater availability as a result of im
plem

enting the reform
s proposed in this Agreem

ent (s97). 

  



    
Literature review

 
22 

 Figure 3: Basin w
ater reform

 tim
eline 2007-24  

 
Source: M

arsden Jacob, adapted from
 [10] 
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 Table 3: Australian governm
ent yearly actual adm

inistrated expenditure and w
ater recovery listed by program

, to Septem
ber 30, 2017, expressed in 

long-term
 average annual yield [26] 

 Period 
RTB  

(AU
D

 m
illion) 

Infrastructure 
(AUD m

illion) 
RTB 
(G

L) 
Infrastructure 

(G
L) 

RTB  
AU

D
/M

L 
Infrastructure 

AU
D

/M
L 

Total (nom
inal) 

2,494 
3,504 

1,237 
703 

2,016 
4,984 

Total ($2018) 
2,853 

3,786 
 

 
2,307 

5,385 
 

 
 

 
 

 
 

2007–08 
33.1 

86.0 
14 

0 
2,299 

N
A 

2008–09 
371.7 

55.8 
243 

0 
1,533 

N
A 

2009–10 
780.2 

189.1 
311 

1 
2,511 

233,457 
2010–11 

357.7 
221.2 

201 
66 

1,776 
3,327 

2011–12 
540.9 

528.6 
311 

208 
1,740 

2,547 
2012–13 

112.9 
520.5 

56 
78 

2,012 
6,707 

2013–14 
55.9 

492.4 
21 

233 
2,607 

2,116 
2014–15 

60.8 
557.1 

5 
29 

12,383 
19,344 

2015–16 
40.0 

262.6 
9 

28 
4,689 

9,416 
2016–17 

23.7 
522.5 

34 
58 

700 
9,012 

2017–18  
116.9 

42.8 
26 

2 
4,453 

N
A 

2018–19 (up to 1/12/18) 
0 

25.0 
6 

0 
N

A 
N

A 
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 3. W
hat is know

n currently about econom
ic and social effects 

of Basin w
ater reform

s and changes to date. 

W
e sum

m
arise w

hat is know
n currently about Basin w

ater reform
s and changes to date in this 

section. W
e do this by grouping our discussion around the N

ational W
ater Initiative Basin w

ater 
reform

s show
n in Table 2.  

M
any aspects of social and econom

ic conditions of Basin com
m

unities are w
ell docum

ented. M
DBA, State G

overnm
ents and ABS publish 

com
prehensive profiles of Basin com

m
unities [1-4]. These profiles cover statistics and inform

ation on how
 com

m
unities are changing over 

tim
e in m

easures like population, age, em
ploym

ent, agricultural production and w
ater availability. Som

e contain local people's perspectives 
about their tow

ns and trends over tim
e, and m

easures of com
m

unity social capital and w
ellbeing.  

ABARES, ABS and others [5-7], publish com
prehensive analyses of irrigated agricultural production, dryland production, farm

 perform
ance and 

w
ater use for Basin regions. Recent review

s, including three recent review
s by the Productivity Com

m
ission [8-10], have looked at how

 the 
social and econom

ic conditions are changing in regional and rural Australian and Basin com
m

unities, and how
 national w

ater reform
s have 

im
pacted com

m
unities.  

W
e start this Chapter by providing an overview

 of agricultural production and w
ater use in the Basin since 2000-01. The econom

ic value of 
agricultural production and irrigated production in the Basin has been steady over the past decade of w

ater reform
s. Figure 4 show

s this 
graphically. After a 20%

 reduction in the consum
ptive pool since 2006-07, the value of irrigated production in 2018, m

easured in $2018, is 
around 12%

 higher in real term
s than in 2000-01 ($2018).  O

ver the sam
e tim

e period, the value of dryland agricultural production in the Basin 
has grow

n by around 22%
 in real term

s.  

Figure 4 show
s that the relationship betw

een w
ater availability for irrigation and irrigated production value has not been proportional in the 

Basin over the last decade. For exam
ple in:  

y 
2015-16 the gross value of irrigated production in the Basin totalled $7.2 billion (m

easured in $2018) from
 5,000 M

L of w
ater applied 

y 
2005-06 the gross value of irrigated production in the Basin totalled $7.5 billion  (m

easured in $2018) from
 7,400 M

L of w
ater applied.  
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 y 
2000-01 the gross value of irrigated production in the Basin totalled $7.7 billion  (m

easured in $2018) from
 10,500 M

L of w
ater applied.   

There are m
any reasons w

hy the relationship betw
een w

ater use and the value of irrigated production are not proportional. These reasons 
include the role that w

ater reform
s have played in the Basin over the past decade, but this is only one of m

any reasons. W
e discuss som

e of 
the other reasons later in this literature review

.  

Figure 5 show
s rates of return for irrigated horticulture, dairy, rice and cotton farm

ing in the Basin over 2005-18
1. Returns have been m

ixed, 
m

ainly for factors other than Basin w
ater reform

. ABARES identifies [5]:  

y 
Rates of return during the drought years (2006–09) w

ere m
ainly caused by drought, particularly in the southern Basin. Drought years 

w
ere generally follow

ed by higher rates of return in the years after.   

y 
Cotton farm

s rates of return w
ere above 3%

 from
 2007-15 reflecting better term

s of trade and w
ater availability, particularly in the 

N
orthern Basin during 2011-14 (Figure 8). ABARES farm

 survey data show
s rates of return are higher for farm

s operating on larger areas of 
m

ore than 1,500 hectares. Poorer perform
ing farm

s tended to be m
ainly dryland w

ith only a sm
all area of irrigated cotton. 

y 
D

airy rates of returns peaked in 2011–14 before declining in 2014–15. Declines are m
ainly attributable to low

er m
ilk prices, reductions in 

total m
ilk production and higher input costs. ABARES farm

 survey data show
s som

e dairy farm
s have perform

ed better than others over 
the last decade. Farm

s w
ith larger herds generally outperform

 sm
aller dairy herds, on average. Farm

s w
ith poorer perform

ance w
ere 

often those scaling back m
ilk production and sw

itching to other irrigated or dryland activities. 

y 
H

orticulture farm
 rates of return have generally risen since 2010-11. ABARES farm

 survey results show
 that although returns for irrigated 

horticulture farm
s have im

proved, im
provem

ents have differed m
arkedly. Citrus rates of return are stronger than grapes and pom

e. 
Horticulture farm

s w
ith negative returns are often sm

aller farm
s focussing on single enterprises, m

ainly w
ine grape and citrus. 

y 
Rice farm

 returns reflect w
ater availability and allocations. Returns peaked in 2013-14 w

hen around 8,000 M
L of w

ater w
as used on 

irrigation farm
s across the Basin (Figure 4). Falling allocations, and increasing allocation prices (Figure 6) resulted in sm

aller rice crops. 
ABARES survey data suggests better perform

ing rice farm
s generally have a w

ider m
ix of irrigated and dryland crops, and m

ore flexible 
farm

 setup. 

  —
 

1 Farm
 rates of return are m

easured by the profit generated by a farm
 divided by the farm

 capital used to generate the profit [5] 
D. Ashton, "Irrigated agriculture in the M

urray-Darling Basin," ed. Canberra: ABARES, 2018.. 
This m

eans the rates of return for different irrigated farm
 types are directly com

parable. 
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 Figure 4: Gross value of agricultural production, irrigated production and volum
e of w

ater applied (M
L), M

urray-Darling Basin, 2001-18 

 
Source:  ABS cat, 4610.0.55.008 

10,516 M
L

7,370 M
L

3,142 M
L

3,560 M
L

5,875 M
L

8,025 M
L

5,210 M
L

7,065 M
L

Gross Value of Irrigated 
Production ($) ($2018)

Gross Value of Agricultural 
Production ($) ($2018)

Gross Value of N
on-irrigated 

Agricultural Production ($) 
($2018), 

0 5,000

10,000

15,000

20,000

25,000

0

5,000

10,000

15,000

20,000

25,000

2000-2001
2005-2006

2007-2008
2009-2010

2011-2012
2013-2014

2015-2016
2017-2018

Volume of water applied (ML)

$ (2018) billion



    
Literature review

 
27 

 Figure 5: Rate of return, irrigated farm
ing M

urray-Darling Basin 2005-18 

 
Source:  ABARES, personal correspondence, 2019 
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  3.1 
O

verall, available evidence suggests key w
ater access entitlem

ent and planning fram
ew

ork w
ater 

reform
s have had net positive econom

ic and social effects in the Basin (N
W

I reform
 areas: W

ater 
Access Entitlem

ents and Planning Fram
ew

ork).  
The overarching conclusion from

 recent review
s of the N

W
I is that the introduction of N

W
I-consistent w

ater entitlem
ent and planning 

fram
ew

orks has created secure property rights and “established transparent processes for deciding how
 w

ater is shared betw
een 

environm
ental and ‘consum

ptive’ use (that is, use by people and businesses). These reform
s have effectively capped consum

ptive use and 
provided entitlem

ent for the environm
ent.   

There is overall agreem
ent that these reform

s have generated significant, and overall net positive, financial benefits [8, 11, 15]. In particular, 
w

ater entitlem
ent reform

s m
eant w

ater entitlem
ents are valued business assets that can be loaned against as collateral.  

W
ater sharing plans have been subject to ongoing debate about the allocation of resources betw

een com
peting uses. O

verall how
ever, they 

are believed to have encouraged public confidence in planning decisions, and confidence in resource allocations [8, 11, 15].  

3.2 
O

verall, the significant construction investm
ents into Basin regions to restore the balance have acted 

as regional econom
ic stim

ulus for Basin com
m

unities (N
W

I reform
 areas: W

ater Access Entitlem
ents 

and Planning Fram
ew

ork).  
Infrastructure and w

ater efficiency investm
ents have created regional econom

ic stim
ulus during the construction stage. This m

eans jobs, 
salaries and local business profits for Basin com

m
unities.  

Available estim
ates for the southern Basin of the econom

ic im
pacts of construction suggest around 40-50%

 infrastructure construction 
expenditure rem

ains in local econom
ies as ‘first round’ local value added (that is, excludes dynam

ic flow
 on-effects through the econom

y) 
[27]. The rem

aining half of goods and services are sourced from
 outside the investm

ent area.  U
sing this rule of thum

b im
plies that first round 

im
pacts of current infrastructure investm

ent (Table 3) has resulted in $1.8-2 billion of regional econom
ic stim

ulus during the construction 
stage.   

There are likely to be m
arked differences in the size of the construction stim

ulus across Basin regions. This w
ill prim

arily be due to the type of 
infrastructure investm

ent undertaken and the extent of local sourcing.   
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 3.3 
O

verall, on-farm
 infrastructure investm

ents are delivering technical and econom
ic on-farm

 
efficiency, and are having positive outcom

es for m
any irrigators (N

W
I reform

 areas: W
ater Access 

Entitlem
ents and Planning Fram

ew
ork).  

O
n-farm

 investm
ents have included reconfiguration of irrigation layouts, border check irrigation,  new

 precision infrastructure, laser levelling, 
piping, and drip or spray system

s to im
prove in-field application system

s [28].   

There is a general consensus that on-farm
 infrastructure investm

ents are likely to have created productivity gains through on farm
 efficiencies 

for m
any farm

s [8, 13, 27-29]. The type and size of these productivity gains vary by region, sector, the type of on-farm
 upgrades and the 

sequence in w
hich they have occurred. Estim

ated on-farm
 productivity im

pacts w
ill also depend on the underlying assum

ptions and approach 
used to estim

ate the productivity im
pact. W

e discuss both of these points further in the next section.  

Current available evidence suggests the on-farm
 productivity gains from

 on-farm
 infrastructure investm

ents are typically sm
all, and m

ainly 
driven by labour savings rather than crop productivity enhancem

ents [27, 30]. The productivity im
pacts of on-farm

 irrigation are typically sm
all 

in the first 10 years in part due to delays in optim
ising m

anagem
ent of irrigation system

s [30]. 

Available survey evidence show
s irrigators receiving irrigation upgrades have done different things to increase farm

 productivity and 
profitability. Evidence from

 irrigator surveys show
s irrigators w

ho have received on-farm
 infrastructure grants are m

ore likely to be increasing 
irrigated area, and less likely to be reducing production, com

pared to other irrigators, and w
ere no m

ore likely than other irrigators to be 
reducing em

ploym
ent on the farm

 [29, 31]. Irrigators w
ho have transferred entitlem

ents to access on-farm
 irrigation grants report overall 

positive im
pacts for their farm

s on a range of m
easures (Figure 11). 

There is som
e evidence that irrigators w

ho have received on-farm
 w

ater infrastructure grants are perform
ing better than farm

s w
ho have not 

received grants, and that this effect w
as m

ore pronounced once the tim
e lag betw

een receiving a grant and experiencing benefits from
 the 

investm
ent is taken into account (Schirm

er et al. 2015). Irrigators w
ho had invested in m

odernising on-farm
 infrastructure w

ere significantly 
m

ore likely to report they w
ere planning to expand their farm

 business or change their enterprise m
ix [28]. How

ever these results are based 
on sm

all sam
ples that m

ay not be representative. W
e discuss im

plications of this later. 

There is also evidence that on-farm
 infrastructure investm

ents m
ay be creating risks and potential dow

nside for irrigators.  W
e discuss this 

m
ore in section 3.6. 
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 3.4 
O

verall, evidence of off-farm
 infrastructure investm

ent are delivering m
ixed outcom

es. Supporting 
evidence is thin (N

W
I reform

 areas: W
ater Access Entitlem

ents and Planning Fram
ew

ork).  
“O

ff-farm
 program

s aim
 to reduce w

ater losses from
 irrigation headw

orks and distribution netw
orks. U

nder the Com
m

onw
ealth’s program

s 
m

ore than 900 kilom
etres of irrigation netw

ork delivery channels have been upgraded [28]. O
ff-farm

 program
s preceded on-farm

 program
s in 

G
M

W
. In other system

s off-farm
 and on-farm

 program
s proceeded in parallel.  

Evidence on the benefits of off-farm
 infrastructure investm

ent is lim
ited and m

ixed. ABARES [28] reports selected case studies w
here off-farm

 
irrigation investm

ents have im
proved w

ater supply reliability for irrigation custom
ers, im

proved autom
ation, quality and flow

 rates, and 
reduced som

e operating and m
aintenance costs, particularly through reduced labour requirem

ents.  

In contrast, the recent review
 by the Productivity Com

m
ission reported no clear evidence that off-farm

 investm
ents w

ere delivering 
productivity outcom

es for irrigators or IIO
s. The Com

m
ission did how

ever identify evidence show
ing off-farm

 projects are typically m
ore 

expensive per M
L and com

plex than on-farm
 w

orks [10]. 

W
hat the evidence to date suggests is that there can be productivity gains to the com

m
unity from

 off-farm
 infrastructure upgrades. But the 

im
pacts are m

ixed. W
hile upgrades reduce w

ater utility labour force requirem
ents, they also create future depreciation and m

aintenance 
liabilities that need to be funded. W

e discuss these issues further in section 3.6. 

3.5 
O

verall, buybacks have facilitated on-farm
 adjustm

ent, and increased w
ater use efficiency (N

W
I 

reform
 areas: W

ater Access Entitlem
ents and Planning Fram

ew
ork). 

Buybacks have m
eant w

ater entitlem
ent holders, m

ainly irrigators, sold w
ater to the Com

m
onw

ealth at, or slightly above, prevailing m
arket 

rates. Around one in five Basin irrigators sold w
ater entitlem

ents to the governm
ent betw

een 2007 and 2015 [13].  

Evidence from
 irrigator surveys show

s that irrigators w
ho participated in buybacks overall found it a positive or neutral outcom

e for their 
businesses [29, 32] (Figure 10).  Selling w

ater to the Com
m

onw
ealth allow

ed irrigators to achieve farm
ing objectives and m

anage better during 
drought.  

The regional econom
ic im

pact of buybacks is a point of debate that w
e discuss in the next section. W

hat is clear is that around 70%
 of 

irrigators w
ho sold w

ater to the Com
m

onw
ealth continued farm

ing on their land. The other 30%
 exited farm

ing, either selling their farm
 or 

passing it to the next fam
ily farm

ing generation. Effectively all irrigators selling w
ater rem

ained in their local com
m

unities [29, 32].  

Cheesm
an and W

heeler [32] identified that, in the period 2008 to 2011, 60%
 of those w

ho sold entitlem
ents to the governm

ent in the Basin 
rem

ained irrigating, w
hile 10%

 rem
ained in farm

ing but sw
itched to dryland farm

ing, and 30%
 exited farm

ing altogether. In the 2015 Regional 
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 W
ellbeing Survey sam

ple, of the 168 people living in the Basin w
ho reported having sold entitlem

ents to the governm
ent since 2008, 67%

 had 
rem

ained in irrigated farm
ing, 20%

 w
ere now

 dryland farm
ers, and 13%

 had left farm
ing [29].  

Evidence suggests m
any irrigators w

ho sold w
ater to the Com

m
onw

ealth before 2011  sold ‘surplus’ w
ater that w

as not being used in 
production, and w

as not being traded. O
ther irrigators w

ho had sold entitlem
ents w

ere m
ore likely to be planning to exit farm

ing, dow
nsize 

their farm
 business, and seek additional off-farm

 w
ork, com

pared to those w
ho had not sold entitlem

ents [29]. These results suggest that 
buyback helped irrigators w

ho w
ere planning on reducing their farm

ing activity anyw
ay, often as part of succession planning.  

Evidence from
 the RW

S survey show
s that irrigators selling entitlem

ents used the proceed of funds to: (1) im
prov irrigation efficiency on their 

farm
 business (67%

 of those w
ho sold com

pared to 54%
 w

ho had not) (2) decrease the area of land they irrigated (42%
 com

pared to 31%
) and 

(3) increase the area of dryland farm
ing (32%

 com
pared to 22%

).  They also reduced the num
ber of w

orkers on their farm
 (34%

 com
pared to 

24%
) [29].   

A com
m

only raised concern is that w
ater entitlem

ent trade w
ill result in unused or stranded irrigation assets. Best available evidence show

s 
this is not the case. W

heeler and Cheesm
an (2013) found that 94%

 of partial entitlem
ent sellers (in an irrigation district) to the RTB program

 
retained their delivery rights, w

hile 83%
 of those w

ho sold all their w
ater kept their delivery rights. The key point is that irrigators w

ho choose 
not to term

inate delivery rights do so because of they expect to buy either w
ater allocations or w

ater entitlem
ents in the future, or they w

ish 
to ensure that their farm

 can be resold as an irrigation property [26]. 

Few
 studies have looked at the delayed im

pacts of selling w
ater entitlem

ents on irrigators and their com
m

unities. The few
 studies that have 

looked at this issue have found at best very w
eak evidence of delayed negative im

pacts from
 selling w

ater entitlem
ents on net farm

 incom
e. 

W
hat the best available evidence show

s is that reductions in farm
 production are being offset by irrigators using their proceeds from

 sales to 
reduce farm

 and other debt, to restructure and invest on farm
 [33]. Im

portantly, these evaluations of buyback occurred before the current 
period of drought and low

 w
ater availability.  

Selling w
ater entitlem

ents has created risks and potential dow
nside for irrigators.  W

e discuss this in section 3.7. 

3.6 
O

verall, on-farm
 and off-farm

 irrigation infrastructure investm
ent, and to a lesser extent buybacks, 

are potentially creating opportunity and risk for irrigators and their com
m

unities. People are 
potentially not as aw

are of the risks as they are the opportunities (N
W

I reform
 areas: W

ater Access 
Entitlem

ents and Planning Fram
ew

ork and Com
m

unity Partnerships and Adjustm
ent).  

The m
ain risks identified from

 recovering w
ater through irrigation include (1) potentially higher IIO

 operating and asset renew
al costs (2) 

potentially less w
ater com

ing into IIO
 as a result of com

petitive advantages going to other regions from
 new

 irrigation infrastructure 
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development and (3) potentially smaller footprint (and hence revenues).  These risks are passed to irrigators through delivery charges and 
termination fees.   

The ACCC Water Monitoring Report series shows that the largest price increases often occur in IIO schemes that have modernised. This is 
particularly true for pressurised systems where energy and upgrade costs reportedly increased infrastructure operators’ charges [34]. 
Marsden Jacob have previously identified in work for the ACCC in 2015, how infrastructure modernisation can materially impact on future 
delivery charges, and energy costs for irrigators [35]. 

More than $2 billion has been invested by December 2018 in off-farm irrigation infrastructure [10]. IIOs are ‘gifted’ this off-farm infrastructure 
in return for water savings. Gifting means that the infrastructure is excluded from the regulatory asset base (RAB) for the duration of that 
asset life. However, the recipient of the assets pay the operational and maintenance costs of the asset. They also pay tax on the asset as the 
assets are accounted for in the statutory asset base (SAT) from the time of receipt.  

An IIOs RAB is the basis for most of the costs incurred by the IIO operator, and the basis for pricing delivery and other charges for irrigators. 
When infrastructure is excluded from the RAB, the IIO does not charge irrigators for the depreciation of the irrigation infrastructure, or the 
financing cost of the infrastructure. This can encourage over-investment in irrigation infrastructure. It also results in an unfunded liability 
because, at some point, gifted irrigation infrastructure will need to be renewed. When this happens, the full cost of the irrigation 
infrastructure renewal will, in principle, get passed on to irrigators through additional charges.   

There is growing consensus that the price impact for irrigators could involve material price increases in some IIOs, and that the cost 
implications of gifted investments will be felt through price rises in the future [8, 11, 13, 14]. There is also growing appreciation that irrigators 
are generally not aware of how gifted assets may impact on future IIO prices, to the extent that once gifted assets are brought into the RAB, 
future price increases are large. This risks the financial viability of irrigators, creates asset stranding risks, and creates risks for irrigation 
communities.   

Goulburn Murray Water is one example. The Goulburn Murray Water Review [14] concluded that the “Connections Project, while providing 
enormous opportunities to improve the efficiency of the GMID, also presents major financial challenges in the short, medium and long term. 
This is particularly as the project will reduce GMID’s footprint (and hence revenues) and because the ‘gifted’ assets will eventually need to be 
replaced” (pp1).    

As part of the Review, the Panel engaged Marsden Jacob Associates to develop a 50-year financial model of GMW. We used the GMW model 
to evaluate the business’ long term financial sustainability for its main business lines. Our modelling identified the necessary savings required 
to achieve long term financial sustainability in the overall GMW business, and the gravity irrigation business in particular.  

Our work for the Panel showed the GMW gravity irrigation business is financially unsustainable assuming constant prices in real terms. We 
showed that to be financially sustainable with the new infrastructure it has taken on, the GMW gravity irrigation business would need to 
increase prices significantly in real term to achieve operating and other cost savings, or both. 
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 M
urray Irrigation is another exam

ple. M
urray Irrigation has forecast that delivery charges w

ould need to rise by at least 30%
 in real term

s over 
the next decade if the current footprint is m

aintained. These price increases are due in part to the $280 m
illion in Round 2 and 3 Private 

Irrigators Infrastructure O
perators Program

 (PIIO
P) investm

ents 2. 

W
e discuss in the next section that there has been substantial debate about the ongoing viability of off-farm

 investm
ents, and w

hether these 
investm

ents w
ill create long run beneficial or detrim

ental im
pacts for IIO

s, irrigators and regional com
m

unities. W
hat is clear how

ever, is that 
irrigation infrastructure subsidisation is currently hiding the real ongoing cost of irrigation upgrades from

 irrigators [8]. Eventually this real cost 
w

ill be priced into irrigation charges. It is not clear that irrigators are aw
are of the potential longer term

 price im
pacts of ‘gifted’ infrastructure. 

3.7 
O

verall, environm
ental w

ater recovery is leading to higher perm
anent and tem

porary w
ater m

arket 
prices and increasing risks, especially during dry and very dry years (N

W
I reform

 areas: W
ater Access 

Entitlem
ents and Planning Fram

ew
ork).   

There is consensus that environm
ental w

ater recovery and w
ater reform

s have put upw
ard pressure on perm

anent and tem
porary m

arket 
prices [16, 27, 31, 36, 37]. There are several reasons for this.  

First, State and Com
m

onw
ealth environm

ental w
ater recovery has taken around 20%

 of available w
ater out of the consum

ptive pool (albeit 
w

ith the right to trade this w
ater back into the pool subject to trading protocols 3 to m

eet environm
ental needs). Even if this w

ater w
as 

‘surplus’ the w
ater w

ould not have been surplus during dry periods, and w
ould be unlikely to have rem

ained surplus as w
ater m

arkets 
m

atured in the southern M
DB. Increasing overall scarcity of w

ater w
ill drive up prices.  

Second, irrigation infrastructure projects that achieve entitlem
ent transfer can result in higher w

ater m
arket prices than buybacks. There are 

several reasons for this, m
ost neatly sum

m
arised in [31]:  

y 
The volum

e of w
ater used by participants can fall by less than the volum

e transferred to the Com
m

onw
ealth. W

ater use can even 
increase. As a result, participants in W

U
E program

s w
ith entitlem

ent transfer m
ust either buy m

ore or sell less w
ater, w

hich drives up 
w

ater prices [16]  

y 
The average value of w

ater increases. W
hen irrigators can achieve ‘m

ore profit per drop’ because of w
ater use efficiency investm

ents and 
infrastructure investm

ent that is sunk, then they w
ill irrigate m

ore often com
pared to if they didn’t upgrade. This is because it rem

ains 
profitable to do so w

hen irrigators can achieve m
ore profit per drop. The end result is that instead of selling w

ater into the m
arket, w

ater 

—
 

2 https://w
w

w
.abc.net.au/new

s/rural/2015-08-17/m
urray-irrigation-financial-problem

s-1708/6701980 
3 http://w

w
w

.environm
ent.gov.au/w

ater/cew
o/publications/w

ater-trading-fram
ew

ork  http://w
w

w
.vew

h.vic.gov.au/w
atering-program

/trading  
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is retained for irrigation, or purchased by irrigators. This drives up allocation and entitlem
ent prices. The case study below

 taken from
 [31] 

is an exam
ple of this.  

y 
Irrigation infrastructure has encouraged irrigators to m

ove into production of crops w
ith higher m

arginal value product of w
ater [31]. A 

higher m
arginal value of w

ater m
eans irrigators get m

ore profit per drop. This m
eans they w

ill pay m
ore for w

ater in allocation and 
entitlem

ent m
arkets. Since the peak of the M

illennium
 drought in 2008, the southern M

urray-Darling Basin (sM
DB) has seen large 

increases in nut and cotton plantings, w
hich is know

n to be driving up prices [16, 36, 37].  

There is clear evidence that irrigators w
ho sold w

ater entitlem
ents to the G

overnm
ent are m

ore likely to report challenges relating to w
ater 

costs than irrigators w
ho transferred entitlem

ents through upgrades [29]. This result suggests that irrigators selling through buyback have 
been com

paratively disadvantaged com
pared to irrigators receiving upgrades.  In part this is because irrigators selling in buybacks w

ere 
com

pensated at m
arket rates, w

hereas irrigators transferring entitlem
ent received prem

ium
s on m

arket rates..  

Case studies of increasing w
ater dem

and because W
U

E program
s support higher M

VP of w
ater [31] 

“A farm
er in the Loddon valley w

ith drip and gravity irrigation system
s undertook im

provem
ents including upgrading the gravity system

, changing 
paddock and bay size configurations, upgrading supply channels, land re-lasered, and installation of drainage lines and tw

o reuse system
s. It 

provided substantial labour savings, but a key benefit w
as that it enabled a m

ore flexible cropping regim
e. Previously the area w

as only used for 
w

inter crops because w
ater and labour efficiency w

as not adequate for m
ore frequent w

atering of sum
m

er m
aize or other sum

m
er crops. 

“Cropping farm
ers in northern Victoria m

ade upgrades including channel rem
odelling, outlet size increases, lasering and rem

odelling of bays, and 
one kilom

etre of channel w
as decom

m
issioned. Previously due to the labour and w

ater use required they w
ere reluctant to do m

uch sum
m

er 
cropping. N

ow
 they are m

ore com
fortable w

ith a higher proportion of sum
m

er crops. Post upgrade, the farm
 is now

 double cropping follow
ing 

canola w
ith soya beans, w

hereas previously it w
ould m

ostly have been w
inter cereals. 

3.8 
Available evidence suggests w

ater m
arket reform

s overall have had positive econom
ic and social 

effects in the Basin (N
W

I reform
 areas: W

ater trade reform
s). 

There is general consensus that the capacity to trade w
ater has provided incentives for m

ore efficient w
ater use and infrastructure 

investm
ent. W

ater trading has allow
ed w

ater to m
ove to higher value uses and has becom

e a vital business m
anagem

ent tool for irrigators, 
giving them

 flexibility to respond to changing clim
atic and m

arket conditions [8, 10, 11, 15, 16].  

“The establishm
ent of secure w

ater rights, separate from
 land, coupled w

ith capping consum
ptive use, have been the key building block to 

enable w
ater trading and the establishm

ent of w
ater m

arkets —
 the m

ost extensive of w
hich is in the M

DB. The value of entitlem
ents, their 

legal backing and developed m
arkets for those entitlem

ents, has allow
ed financial institutions to accept them

 as collateral for loans. Based on 
a 2013 survey of N

ew
 South W

ales irrigators, around 20 per cent of N
ew

 South W
ales’ irrigators have used w

ater entitlem
ents to secure 

finance. There is w
idespread agreem

ent that these arrangem
ents have produced significant financial and non-financial benefits [8]. 
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 Based on data from
 M

arsden Jacob’s w
ater m

arket inform
ation platform

 W
aterflow

4, trade in allocations have grow
n from

 around 450 G
L in 

2007 to 1,500 GL in 2017-18 in the southern M
urray Darling Basin (Figure 7) and from

 11 GL to 70 G
L In the N

orthern Basin (w
here trade is 

m
ore constrained) (Figure 8).   

“W
ater m

arkets and reform
s to trading arrangem

ents, including rem
oval of trade barriers and introduction of carryover arrangem

ents, have 
been an im

portant m
echanism

 providing w
ater users w

ith greater flexibility, the capacity to m
ove w

ater to m
ore productive and efficient uses, 

and the ability to better m
anage business risk arising from

 clim
atic variability. The ability to trade w

ater, including across state boundaries, has 
allow

ed reallocation to its highest-value use and provided significant econom
ic, social and environm

ental benefits [8, 11].   

“During drought, evidence is that sellers of allocation receive cash injections that helped them
 cope w

ith drought and m
anage debt, w

hile 
purchasers w

ere able to m
aintain production and keep perm

anent plantings alive [11].  Changes to carryover in particular have helped 
irrigators to m

anage the im
pact of drought w

hen there w
as sufficient space in storages to accom

m
odate carryover provisions [11]. Trade in 

entitlem
ents m

ean irrigators w
ithout carryover can purchase carryover in other jurisdictions. This has been beneficial for them

.    

“W
hile there has been only a sm

all num
ber of studies that attem

pt to quantify the benefits of trading, they indicate the benefits from
 w

ater 
trading have been significant [8]. O

ne estim
ate is that w

ater trading in the southern M
DB increased Australia’s gross dom

estic product by $220 
m

illion in 2008-09 (in 2008-09 dollars) (a drought year) [8].  

—
 

4 w
w

w
.w

aterflow
.io  
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 Figure 6:  Allocations, tem
porary prices, and storages for SA M

urray, M
urrum

bidgee and Vic M
urray Below

 Choke 2006-19  

 
Source: w

w
w

.w
aterflow

.io  
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 Figure 7:  Allocations, entitlem
ent prices, and storages for SA M

urray, M
urrum

bidgee and Vic M
urray Below

 Choke 2006-19  

 
Source: w

w
w

.w
aterflow

.io  
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 Figure 8:  Allocations, allocation prices, and storages for select northern Basin regions 2006-19  

 
Source: w

w
w

.w
aterflow

.io 
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 3.9 
O

verall, available evidence show
s that factors other than w

ater reform
 are changing com

m
unities 

m
ore than w

ater reform
s in m

ost cases (N
W

I reform
 areas: Com

m
unity Partnerships and 

Adjustm
ent). 

W
hile there is debate in m

edia around socioeconom
ic im

pacts of w
ater reform

s, evidence based studies show
 factors other than w

ater 
reform

s are shaping com
m

unities. The available evidence show
s that factors unrelated to w

ater reform
, such as population size, are typically 

the key drivers of econom
ic and social w

ellbeing, not exposure to w
ater reform

 [11, 12].  

Figure 9 show
s an exam

ple of how
 factors like population size are m

ore likely to determ
ine econom

ic and social outcom
es. Figure 9 show

s 
w

hat’s happening to population grow
th in 60 Basin regions w

here there have been infrastructure and buybacks.  The graph show
s (1) 

population change for tow
ns in these regions from

 1996-2006 (2) population change from
 2006-16 and (3) the population (bubble size). The 

extent of buyback in the region the com
m

unity is located in is colour coded.  Com
m

unities in regions w
here buybacks accounted for 100-80%

 
of all w

ater recovery are in Red; 80-60%
 buyback are orange; 60-40%

 buyback are yellow
; 40-20%

 buyback are blue; and 20-0%
 are green. 

Figure 9 show
s a couple of things for these 60 com

m
unities: 

y 
There is a pattern of grow

th and decline: Larger com
m

unities (bigger bubbles) are grow
ing. Larger com

m
unities generally grew

 over both 
periods (1996-2006 and 2006-16) (top right hand quadrant). Sm

aller com
m

unities (sm
aller bubbles) aren’t grow

ing as m
uch as large 

com
m

unities. M
any sm

aller com
m

unities shrunk over both periods (bottom
 left hand quadrant). There’s a lot of evidence show

ing this 
pattern of grow

th and decline is happening across m
ost of regional and rural Australia [9]. Australians are m

oving from
 sm

aller tow
ns to 

larger regional tow
ns and m

etro cities. They are doing this because larger centres offer things they w
ant, and larger com

m
unities are 

m
ore econom

ically diverse.  From
 other w

ork w
e’ve done for State governm

ents, w
e know

 the m
igration in the M

DB is m
ainly younger 

people in the 18-40 year range. They often are fam
ilies w

ith kids.  

y 
Som

e com
m

unities w
here buybacks dom

inated are grow
ing and som

e are shrinking, just like com
m

unities w
here infrastructure 

dom
inated.  In short, there is no good clear evidence that buyback has system

atically depopulated com
m

unities. O
n the flip side, you can 

see in the graph that for m
any com

m
unities w

here infrastructure investm
ent dom

inated w
ater recovery, their populations have shrunk.  

y 
Population grow

th is generally higher for 2006-16 than 1996-2006 for m
ost com

m
unities, irrespective of w

hether buyback or 
infrastructure dom

inated.  That m
eans m

any of these com
m

unities have grow
n faster (or shrunk less slow

ly) over the 2006-16 (i.e. during 
w

ater recovery and the peak of Basin w
ater reform

s) than the previous decade before w
ater recovery. 

These evaluations do not suggest that w
ater reform

 has no effect on the w
ellbeing of individuals or com

m
unities. W

hat they do suggest is that 
the effects of w

ater reform
 are not readily observed at an aggregate level. Any effect is confounded by the influence of other factors that have 

a greater effect on the overall w
ellbeing of individuals and com

m
unities [11]. 
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 Despite these general trends, there is also clear evidence that som
e sm

aller irrigation dependent com
m

unities are m
ore im

pacted than larger 
com

m
unities by w

ater reform
s. Com

m
unities are particularly im

pacted w
hen the tow

n depends on a single large business (generally a 
com

m
ercial farm

) that decides to sell all w
ater. These com

m
unities are also m

ore im
pacted by fast rather than gradual recovery [10].  

3.10 
There is little evidence that structural adjustm

ent assistance supporting Basin w
ater reform

s have 
been effective in im

proving econom
ic and social outcom

es for Basin com
m

unities (N
W

I reform
 

areas: Com
m

unity Partnerships and Adjustm
ent). 

The N
W

I agreed that Parties w
ould address significant adjustm

ent issues affecting w
ater access entitlem

ent holders and com
m

unities that 
m

ay arise from
 reductions in w

ater availability as a result of im
plem

enting N
W

I w
ater reform

s (Table 2).  

The Productivity Com
m

ission review
ed the perform

ance of structural adjustm
ent assistance by the Com

m
onw

ealth in the Basin in 2018 [10]. 
The Com

m
ission reports around $65 m

illion has been invested in com
m

unities through the Strengthening Basin Com
m

unities program
 for 

urban w
ater saving initiatives. The M

urray-Darling Basin Regional Econom
ic Diversification Program

 (M
DBREDP) has com

m
itted $72.65 m

illion 
to assist Basin com

m
unities to increase econom

ic diversification and adjust to a w
ater constrained environm

ent (Q
ueensland: $15 m

illion, 
N

SW
 $32.5 m

illion, Victoria $25 m
illion). 

The Productivity Com
m

ission concluded that the structural adjustm
ent assistance has had little lasting im

pact in com
m

unities w
here the 

investm
ent occurred.  In part this could be attributable to the sm

all size of funds spent. It is also not clear that structural adjustm
ent has been 

allocated to com
m

unities that are m
ost vulnerable to Basin w

ater reform
s.  

The $641.6 m
illion Building Better Regions Fund (BBRF) supports the Australian G

overnm
ent's com

m
itm

ent to create jobs, drive econom
ic 

grow
th and build stronger regional com

m
unities into the future. W

e do not have details on how
 this fund is being allocated in the Basin.  

3.11 
There is little evidence on beneficial econom

ic im
pacts of environm

ental w
atering for indigenous 

groups (N
W

I reform
 areas: W

ater Access Entitlem
ents and Planning Fram

ew
ork and Com

m
unity 

Partnerships and Adjustm
ent). 

The N
W

I com
m

itted signatories to recognise indigenous needs in relation to w
ater access and m

anagem
ent and to introduce policies to m

eet 
these needs through w

ater planning and entitlem
ent reform

. Basin States have m
ade progress against these com

m
itm

ents. 

The 2017 Productivity Com
m

ission review
 of national w

ater reform
s recognised that “N

W
I does not explicitly cover the provision of w

ater to 
Indigenous com

m
unities for com

m
ercial purposes to support econom

ic developm
ent [8].  

W
ater reform

 in the Basin have given som
e indigenous groups better access to w

ater for econom
ic purposes:   
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 y 
“In N

ew
 South W

ales, Indigenous people can seek access to an Aboriginal Com
m

unity Developm
ent Licence, to be used for econom

ic 
purposes such as irrigated cropping, aquaculture or m

anufacturing. These licences can be issued up to a m
axim

um
 of 500M

L per year per 
w

ater source, and can be traded under som
e circum

stances (for exam
ple, perm

anently to other Aboriginal groups or individuals, or 
tem

porarily w
ithout this restriction).   

y 
In Victoria the G

overnm
ent has allocated $5 m

illion to develop a roadm
ap for Aboriginal access to w

ater for econom
ic developm

ent, 
w

orking in partnership w
ith Traditional O

w
ners and Aboriginal Victorians [8].  

y 
In M

ay 2018, the Australian G
overnm

ent com
m

itted $40 m
illion for direct investm

ent in cultural and econom
ic w

ater entitlem
ents in the 

Basin [10].   

There are currently no evaluations that w
e are aw

are of that have looked at the econom
ic im

pact of w
ater reform

s, including cultural and 
econom

ic w
ater entitlem

ent purchases, in the Basin on indigenous groups. W
e discuss this further in our gaps section of this report.  

3.12 
There is little evidence on beneficial econom

ic im
pacts of environm

ental w
atering for recreators and 

tourism
 (N

W
I reform

 areas: W
ater Access Entitlem

ents and Planning Fram
ew

ork and Com
m

unity 
Partnerships and Adjustm

ent). 
Environm

ental w
atering is expected to deliver recreational, com

m
unity liveability and tourism

 benefits [38]. To date there is lim
ited evidence 

of these benefits in the Basin, particularly econom
ic im

pacts of increased tourism
. W

e discuss this m
ore in our gaps section of the report.  

The lack of evidence around the econom
ic benefits of environm

ental flow
s for tourism

 have been attributed to several things [26, 38, 39] 
including:   

y 
There m

ay be lags betw
een environm

ental flow
s and im

proved environm
ental outcom

es that lead to increased tourism
 

y 
The high variability of basin inflow

s m
eans a lot of environm

ental condition is independent of Basin environm
ental w

atering activities 

y 
The data supporting analysis of the relationships betw

een environm
ental flow

 and tourism
 is often poor.  

M
arsden Jacob’s analysis for the M

DBA of the relationship betw
een recreational boating activity levels and w

ater availability at m
ajor 

recreational boating sites in the Basin in 2012 show
ed that there is no clear statistical relationship betw

een peak season w
ater availability and 

recreational boating activity at m
ost of the m

ain sites based on available data [39]. In SA, there appears to be a w
eak statistically significant 

relationship betw
een peak season w

ater availability and recreational boating expenditure.   

These findings are consistent w
ith the conclusions of several earlier reports that reported no statistically significant relationship betw

een Basin 
w

ater availability and tourism
 levels, and found that those very significant changes in Basin w

ater availability that occurred during the drought 
did not translate into an equivalent decline in tourism

 activity in the Basin [39]. 
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 Analyses of the relationship betw
een recreational and com

m
ercial fishing activity and w

ater availability are uncertain [40]. In 2012, Deloitte 
estim

ated recreational fishing in the Basin produced around $914 m
illion in expenditure and com

m
ercial fishing produced $8.1 m

illion in 
revenue per annum

.  M
ost of this activity is located in the southern Basin.  

Deloitte found that, assum
ing the environm

ental flow
s are m

anaged w
ith native fish as an objective along w

ith the other ecological, econom
ic 

and social objectives of the Plan (i.e. the ecological needs of native fish are taken into account), m
odest im

pacts on the Basin’s fisheries can be 
expected – in the order of consum

er surplus of $9.1 m
illion per annum

 for recreational fishing and an increase in producer surplus of $254,000 
per annum

 for com
m

ercial fishing.  Deloitte concluded m
ost im

pacts w
ould be in the M

urray, M
urrum

bidgee, G
oulburn-Broken and 

Condam
ine-Balonne.  
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  Figure 9: Population change 60 Basin regions  
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   Figure 10: O
utcom

es of w
ater entitlem

ent sale, experienced by those w
ho sold and rem

ained an irrigator [29] (note: sm
all sam

ple sizes m
ean that 

these results m
ay not be representative). 
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 Figure 11: O
utcom

es of w
ater entitlem

ent transfer, experienced by those w
ho transferred entitlem

ents in order to access on-farm
 irrigation 

infrastructure grants [29]. (note: sm
all sam

ple sizes m
ean that these results m

ay not be representative). 

 
 



    
Literature review

 
46 

 4. W
here there are m

ajor disputes in the literature, and w
hy 

these are occurring. 

W
e define m

ajor disputes as points of disagreem
ent that could lead to m

aterial differences in 
econom

ic and social im
pacts and outcom

es for Basin com
m

unities. M
ajor disputes can be backw

ard 
and forw

ard looking. W
e focus on disputes that have forw

ard looking im
plications for future 

reform
s, and future econom

ic and social im
pacts in Basin com

m
unities. 

O
ur discussion of m

ajor disputes extends on our discussion from
 the previous section about w

hat is currently know
n about econom

ic and 
social effects of Basin w

ater reform
s and changes to date.     

4.1 
The role of Governm

ent in funding Basin reform
s and addressing significant com

m
unity adjustm

ent 
issues arising from

 reduced w
ater availability.   

There is a foundational dispute about the role of G
overnm

ent in Basin w
ater reform

, and w
hat the ‘right’ level and type of governm

ent 
intervention should be. This foundational dispute is im

portant, and has real w
orld im

plications. It underpins m
any of the ongoing tensions 

about how
 econom

ic and social im
pacts of Basin w

ater reform
 are assessed, and how

 Basin w
ater reform

s should proceed. 

The foundational differences in the literature about w
hat G

overnm
ents should do include:  

y 
The G

overnm
ent role in m

anaging risks that irrigators face because of w
ater reform

. For exam
ple, should G

overnm
ent com

pensate 
irrigators for increasing w

ater prices and irrigation infrastructure costs? Should the G
overnm

ent support irrigators w
ho have not 

participated in buybacks or infrastructure upgrades, given the G
overnm

ent has increased their risk too, and potentially put them
 at a 

com
petitive disadvantage to irrigators w

ho have participated? 

y 
The extent to w

hich G
overnm

ents should address com
m

unity structural adjustm
ent issues. For exam

ple, should all com
m

unities im
pacted 

by Basin w
ater reform

s be supported, or just com
m

unities w
here the im

pact has been fast and quick (e.g. com
m

unities w
here a single 

large com
m

ercial holder has sold their full entitlem
ent and exited irrigated production)? W

hat is the best w
ay to support these 
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com
m

unities? Is it the G
overnm

ent’s role to invest in com
m

unities that are show
ing a long-term

 trend in population decline, or should the 
G

overnm
ent’s available funds be allocated to som

e com
m

unities over others? 

y 
Do w

e help irrigators first, or should w
e be helping the com

m
unities first? 

The Basin State signatories to the 2004 N
W

I agreed to a specific G
overnm

ent role in Basin w
ater reform

s. N
W

I signatories agreed that: 

y 
W

ater recovery in the Basin w
ould be based prim

arily on cost-effectiveness, w
ith a view

 to m
anaging socio-econom

ic im
pacts (s79 ii b). In 

other w
ords, the role of G

overnm
ent is to support prudent and efficient investm

ent in the national net best interest, w
hile m

anaging 
social and econom

ic im
pacts, either directly or indirectly through the Com

m
onw

ealth and State w
elfare system

s. 

y 
W

ater recovery by G
overnm

ent w
ould consider all available options including (but not lim

ited to) consideration of all available options for 
w

ater recovery, including investm
ent in m

ore efficient w
ater infrastructure; purchase of w

ater on the m
arket, by tender or other m

arket 
based m

echanism
s; investm

ent in m
ore efficient w

ater m
anagem

ent practices, including m
easurem

ent; and investm
ent in behavioural 

change to reduce urban w
ater consum

ption.  

y 
G

overnm
ents w

ould address “significant adjustm
ent issues affecting w

ater access entitlem
ent holders and com

m
unities that m

ay arise 
from

 reductions in w
ater availability as a result of im

plem
enting the N

W
I reform

s. Governm
ent adjustm

ent support w
ould be considered 

on a case by case basis, taking into account m
atters including the scale of the changes sought and the speed w

ith w
hich they are to be 

im
plem

ented (including consideration of previous changes in w
ater availability (s97). 

The N
W

I agreed G
overnm

ent role is m
arkedly different from

 the Decem
ber 2018 socioeconom

ic neutrality criteria agreed for efficiency 
m

easures 5. The differences in objectives betw
een the 2018 G

overnm
ent role set out in the socioeconom

ic agreem
ent and the N

W
I agreem

ent 
highlights the current foundational dispute about the role of G

overnm
ent. The Decem

ber 2018 agreem
ent does not include cost-effective 

delivery as a prim
ary role of G

overnm
ent. The agreem

ent says any future w
ater recovery investm

ents:  

y 
Should not reduce the overall productive capacity of the relevant region and should not im

pact negatively on regional jobs 

y 
Should not have negative third party im

pacts on the irrigation system
, w

ater m
arket or regional com

m
unities   

y 
M

ust contribute to the current and future viability of proponent businesses and irrigation districts.  

—
 

5 https://w
w

w
.m

dba.gov.au/m
edia/m

r/m
urray-darling-basin-m

inisters-m
eet-m

elbourne  
 



    
Literature review

 
48 

 4.2 
The potential econom

ic im
pacts of Basin w

ater reform
s. 

There are disputes around the potential econom
ic im

pacts of Basin w
ater reform

s, particularly around how
 w

ater recovery w
ill im

pact on 
regional production levels, production m

ixes, jobs, and com
m

unities.  

Com
m

issioned econom
ic evaluations underpin this debate. Com

m
issioned econom

ic evaluations have used different econom
ic tools, 

assum
ptions, and datasets in their w

ork. In our assessm
ent, and the assessm

ent of others, m
ost of the disputes about econom

ic im
pacts are 

occurring because som
e of the key econom

ic evaluations that have been relied upon to shape Basin w
ater reform

 have significant lim
itations. 

W
hen com

pared to evaluations that do not have these lim
itations, the evaluations w

ith lim
itations are creating divisions in understanding. W

e 
sum

m
arise som

e of the m
ore im

portant lim
itations of som

e of the econom
ic im

pact evaluations below
.  

Im
portantly, com

m
issioned econom

ic evaluations by M
DBA in 2016 for the N

orthern Basin review
 [17] and 2018 for the Southern Basin [18] 

and by regional interest groups [19] have notable lim
itations. The lim

itations in this w
ork m

ean that these studies overstate the negative 
im

pacts of Basin w
ater reform

s, and understate positive im
pacts. W

e discuss the im
plications of using flaw

ed econom
ic im

pact analysis for 
understanding the lagged im

pacts of Basin w
ater reform

s later in this report.  

Key econom
ic analyses of Basin w

ater reform
s w

ere evaluated by academ
ic econom

ists for the SA M
DB Royal Com

m
ission [41]. The SA M

DB 
Royal Com

m
ission subm

ission includes sum
m

aries of around 20 studies of Basin w
ater reform

 econom
ics and detailed evaluations of around 

seven key econom
ic im

pact evaluations from
 the last five years.  

The SA M
DB Royal Com

m
ission subm

ission identifies that the m
ajor debates around econom

ic im
pacts of Basin w

ater reform
s are occurring  

because som
e com

m
issioned econom

ic studies use assum
ptions that do not align w

ith the realities and dynam
ics of farm

 and regional 
econom

ics w
hile others do. W

e agree w
ith this overall assessm

ent. W
e also note that the SA M

DB Royal Com
m

ission report review
s several 

M
arsden Jacob studies, and identifies these as exam

ples of best practice econom
ic im

pact evaluation.  

Key lim
itations in studies that w

ill result in m
aterial overstatem

ent of negative im
pacts of Basin w

ater reform
s include that: 

y 
Som

e studies assum
e there is a proportional relationship betw

een less farm
 w

ater use and the (value of) farm
 irrigated production. The 

studies com
m

issioned by M
DBA for the N

orthern [17] and Southern Basin [18] and for regional and industry groups [19] assum
ed there is 

a proportional relationship. The assum
ption that the relationship betw

een w
ater use and the value of irrigated and volum

e of irrigated 
production is proportional ignores the substantial am

ount of evidence that show
s this is not the case [41].  

Figure 4 in this report is a sim
ple exam

ple show
ing the relationship betw

een w
ater input and irrigated production output is not 

proportional. It show
s the gross value of irrigated production in the Basin in 2015-16 from

 5,000M
L of w

ater applied w
as alm

ost the sam
e 

as the value of irrigated production in 2000-01 w
ith 10,000M

L applied, m
easured in real term

s.  

y 
Som

e studies assum
e a proportional relationship betw

een reduction in farm
 production and regional em

ploym
ent and econom

ic 
activity. Recent studies com

m
issioned by M

DBA for the N
orthern [17] and Southern Basin [18] and for regional and industry groups [19] 
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m
ake this assum

ption. The w
ork in the Southern Basin [18] recognises this assum

ption is unrealistic and that it is a key lim
itation of its 

w
ork, but adopts the m

odelling approach anyw
ay.  

y 
Assum

ing that falling em
ploym

ent m
eans a decrease in the value of regional production or falling incom

es and rising unem
ploym

ent. 
The Productivity Com

m
ission’s 2017 evaluation of transitioning regional Australian econom

ies show
s that falling em

ploym
ent in m

any 
agricultural regions in Australia, including regions in the M

urray-Darling Basin, does not result in a decrease in the value or quantity of 
production or a fall in incom

es [9].  

Recent studies com
m

issioned by M
DBA for the N

orthern [17] and Southern Basin [18] and industry groups m
ake this assum

ption. They 
overstate the negative im

pacts of w
ater reform

s as a result.  

y 
Productivity and other changes in farm

s and regional com
m

unities over tim
e are not reflected in the m

odels. Few
 econom

ic m
odels of 

w
ater reform

 im
pacts have accounted for productivity change over tim

e, and other changes that w
ill im

pact on farm
 and regional 

econom
ic perform

ance, such as changing farm
ers’ term

s of trade.   

There have been substantial structural adjustm
ent and productivity changes in relative farm

 com
petitiveness in the Basin over the past 

decade [42].  These changes are likely to persist in the future. M
odels that do not account for these changes over tim

e are likely to over-
estim

ate the negative im
pacts of w

ater reform
s.  

y 
They do not allow

 for factor m
ovem

ent.  Factor m
ovem

ent is an econom
ic term

 for saying that people, w
ater, capital and land can all 

change use and location. For exam
ple, people change jobs or m

ove tow
ns to take up new

 jobs, farm
s change the crops they produce, and 

w
ater m

oves across trading zones through m
arkets.  

G
ood econom

ic studies evaluating the econom
ic im

pacts of Basin w
ater reform

s m
ake reasonable and evidence based assum

ptions about 
factor m

obility, and they m
ake their factor m

ovem
ent assum

ptions clear. The SA Royal Com
m

ission review
 identifies M

arsden Jacob’s 
M

urrum
bidgee econom

ic im
pact study as a best-practice study that m

akes realistic assum
ptions about factor m

ovem
ent, and m

akes 
assum

ptions clear [27].  

Com
m

issioned econom
ic im

pact studies that assum
e factors cannot m

ove have overstated the negative im
pacts of w

ater reform
s and 

recovery. This is because these studies effectively assum
e that the resources (people, capital, land, w

ater) have no alternative productive 
use. This assum

ption does not m
atch w

ith reality.  

y 
They ignore im

portant parts of the econom
y or stim

ulus.  For exam
ple, som

e econom
ic studies have ignored that buybacks create a 

positive econom
ic stim

ulus in local econom
ies. This stim

ulus happens w
hen irrigators receive m

oney for selling w
ater and they stay in the 

com
m

unity and spend these funds. O
ther studies ignore other changes that are occurring in com

m
unities because of reasons other than 

Basin w
ater reform

s.  
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As w
e discuss in section 3.5 there is very clear evidence that irrigators w

ho sold w
ater to the Com

m
onw

ealth rem
ained in their 

com
m

unities and spent buyback m
oney in their com

m
unities, either on-farm

 or off-farm
. Recent studies used to justify the SDL reduction 

in the Basin Plan ignored this econom
ic stim

ulus. This m
eans they understated the positive im

pacts of buybacks on com
m

unities.  

y 
They are based on data that is not representative.  This is discussed w

ell and in detail in [41]. There are three m
ain areas w

here 
com

m
issioned econom

ic im
pact studies have not used representative evidence:  

(1) Cherry picking com
m

unities. Som
e econom

ic studies of Basin w
ater reform

s have focussed on “specific ill-affected com
m

unities” for 
m

odelling the relationship betw
een w

ater, production and regional com
m

unities [17].  This evidence w
as then used to m

odel 
potential im

pacts of w
ater recovery in other regions. This is very poor econom

ic im
pact evaluation practice. The approach assum

es 
the relationships betw

een w
ater, production and jobs that hold for w

orst im
pacted com

m
unities hold for all com

m
unities. 

U
npublished w

ork that M
arsden Jacob Associates has undertaken for State G

overnm
ents clearly show

s that this is not the case – the 
im

pacts of w
ater reform

s can be very different across com
m

unities. 

(2) Relying on incom
plete sam

ples. Som
e irrigator surveys and consultations have relied on sam

ples that are probably not representative 
of irrigators or irrigation com

m
unities [23, 29]. This can be because sam

ple sizes are too sm
all, or because studies have not used 

recruitm
ent approaches that can help get unbiased sam

ple respondents. There is a m
aterial risk that the findings of studies that do 

not use representative sam
ples are not an accurate reflection of irrigator and com

m
unity view

s, preferences and outcom
es. W

hen 
w

ater reform
 policy is based on unrepresentative evidence w

e end up w
ith biased policy. 

y 
They suffer from

 m
odel m

isspecification. Som
e studies have used estim

ation techniques that do not m
eet basic standards for good 

m
odel design. For exam

ple, m
odelling in the N

orthern and Southern Basin has specification problem
s w

ith its estim
ation techniques that 

m
ean the statistical m

odels used to estim
ate relationships betw

een w
ater use and regional productivity and em

ploym
ent are biased. This 

estim
ation bias m

eans the w
ork probably overstates the negative im

pacts of Basin w
ater reform

s.  

4.3 
W

hat regional w
ater availability and prices w

ill look like in the future, particularly during dry and 
very dry conditions.   

Recent evaluations have looked at how
 issues like return flow

s [20] and system
 losses [21] are im

pacting regional w
ater availability, and m

ay 
im

pact regional w
ater availability in the future. Due to scope and tim

ing reasons w
e have not included these evaluations or debates about 

these evaluations in our literature review
.  

W
e have focussed on debates around econom

ic assessm
ents of w

ater m
arkets, regional w

ater availability and w
ater m

arket prices in the 
future. W

e think the debates around how
 w

ater m
arkets im

pact regional w
ater availability and future w

ater m
arket prices w

ill becom
e m

ore 
pronounced through the ACCC inquiry into irrigation w

ater trading in the southern M
DB.  
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 In the public dom
ain, the em

erging dispute is being played out betw
een ABARES and the consulting firm

 Aither. ABARES w
ater trade m

odelling 
from

 M
arch 2018 [16] suggests that w

ater availability and m
arket im

pacts w
ill be less pronounced than recent w

ork by Aither com
m

issioned 
by the Victorian G

overnm
ent [43]. 

y 
ABARES w

ater trade m
odel sim

ulations of 2019-20 w
ater allocation prices for dry, norm

al and w
et scenarios. They observed storage 

volum
es w

ere good in Victoria in 2017 (at the tim
e of w

riting).  U
nder a dry scenario they conclude w

ater availability w
ould fall in 2019-20 

but rem
ain above levels observed during the (2007 to 2009). U

nder this scenario they estim
ated an average annual w

ater price of $475 
M

L is estim
ated (for the M

urray trading zones).   

y 
Aither concludes that horticulture dem

and in the connected M
urray could result in there being effectively no ‘headroom

’ w
ater available 

for com
peting sectors (such as dairy) under an extrem

e dry scenario. For the low
er M

urray they assum
e no w

ater allocations can be 
traded into connected zones, that there is no groundw

ater available in the low
er M

urray region (on the grounds that groundw
ater in the 

low
er M

urray region is not good enough quality to be used for irrigated agriculture), that no carryover w
ill be available, and that the 

M
ulw

ala Canal Escapes Agreem
ent w

ould not be used. Aither notes this presents as a w
orst case scenario. 

Aither concludes that observed prices w
ould be “expected to increase up to the short-run w

illingness to pay of the low
est value perm

anent 
horticultural enterprises in the connected M

urray.” W
hile there is uncertainty about the w

illingness to pay for w
ater across different 

industries and individual enterprises w
ithin each industry, it is reasonable to assum

e that allocation prices higher than $450 to $550 per 
M

L (m
id-season 2018- 19 southern M

urray-Darling Basin allocation m
arket prices) m

ay be observed.  

How
ever, w

e see that differing view
s on w

ater m
arket prices are converging, as are underlying assum

ptions in w
ater m

arket m
odels being 

used. In our assessm
ent, this m

eans future debates around regional w
ater availability and m

arket prices w
ill likely be based on differences in 

assum
ptions in m

odels around areas planted, m
aturity and w

ater dem
and, trade constraints, carryover capacity, and groundw

ater use. Here 
w

e note: 

y 
ABARES is currently updating their w

ater trade m
odel to better reflect underlying dem

and for w
ater from

 sectors including horticulture 
and cotton. This w

ork w
ill address lim

itations in data around new
 horticulture plantings below

 the Barm
ah Choke. ABARES is also looking 

to better incorporate groundw
ater sources, particularly in the M

urrum
bidgee, Low

er M
urray and N

orthern Victoria regions, in their 
m

odelling. There is also opportunity to refine calculation of carryover figures, and IVT rule operation. 

y 
Differences in price and regional resource availability betw

een m
odelling are converging in recent w

ork. ABARES August m
arket update  

forecasts average Southern M
DB allocation prices of around $650 M

L for 2019-20 under very dry conditions, and $530 M
L under dry 

conditions. Aither’s 2019-20 w
ater m

arket report released in August suggests prices w
ill be around $425 under a dry scenario and $590 

under a very dry scenario. Aither notes this assum
es unrestricted inter-regional trade, w

hich is unlikely due to IVT lim
its. IVT lim

its w
ill 

m
ean Low

er M
urray w

ill trade at above the forecast prices and G
oulburn and U

pper M
urray w

ill trade below
 the levels.  
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 y 
The historical accuracy of ABARES or Aither’s w

ater trade m
odels has been generally low

, particularly for dry and very dry scenarios. Aither 
has been transparent about the low

 predictive accuracy of their w
ater trade price m

odelling, and how
 they are w

orking to im
prove the 

accuracy of their m
odels (see section 6.2.3 of their report). 

Com
bined, w

hat the above points m
ean for us is that w

ater m
arket m

odels, and assessm
ents of regional w

ater resource availability and prices, 
should be seen as rough approxim

ations of potential future states, subject to assum
ptions being m

et. M
ore im

portantly, m
odels should be 

used to transparently understand the im
pacts of trade restrictions on regional w

ater availability and prices. Reporting of m
odelling should be 

transparent about the assum
ptions used, and w

hy other realistic scenarios are not m
odelled.  

For exam
ple, recent m

odelling for the Victorian G
overnm

ent has been used by the M
inister to place constraints on w

ater trading and new
 

licences. As discussed above, this w
ater m

arket m
odelling assum

ed that w
ater allocations could not be traded into the low

er M
urray and that 

groundw
ater w

as not suitable.  

It w
ould have been instructive to look at other potentially m

ore realistic assum
ptions in addition to the assum

ptions m
odelled. This w

ould 
have allow

ed a better understanding of regional w
ater availability and prices and reduced future disputes (including betw

een State and 
Com

m
onw

ealth G
overnm

ents). In particular, the Victorian G
overnm

ent should have asked that the independent m
odelling include trade 

through the M
ulw

ala Canal and groundw
ater in the evaluation.  Here w

e note:     

y 
In 2018 the Com

m
onw

ealth, W
aterN

SW
 and M

urray Irrigation agreed term
s for using the M

ulw
ala canal to bypass the Barm

ah Choke. The 
M

ulw
ala canal has a 10 G

L a day capacity around the choke. There is potential for States to negotiate this as a perm
anent arrangem

ent.   

y 
There is at least 300 G

L of groundw
ater entitlem

ent available below
 the Barm

ah Choke, including 200 G
L in M

urrum
bidgee deep 

groundw
ater source, 85 G

L in Low
er M

urray and 60 GL in Katunga. During the last drought groundw
ater use increased, and this freed up 

surface w
ater for trade. The sam

e is happening in the current dry conditions.  
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 5. W
hat are the key gaps in the literature and understanding.  

W
e define key gaps in understanding as gaps that could lead to m

aterial differences in econom
ic 

and social im
pacts and outcom

es for Basin com
m

unities. W
e focus on gaps in econom

ic 
understanding that have forw

ard looking im
plications for future reform

s, and econom
ic and social 

im
pacts in Basin com

m
unities. 

O
ur discussion of key gaps extends on our discussion from

 the previous sections about w
hat is currently know

n about econom
ic and social 

effects of Basin w
ater reform

s and changes to date, and the m
ajor areas of dispute.     

5.1 
W

hether w
ater reform

s in the Basin to date, and future Basin w
ater reform

s, are in the national 
interest. 

There is an overarching gap around w
hether past and future Basin w

ater reform
s are in the national interest, and in the best interests of key 

com
m

unities identified by the Independent Panel.   

This overarching gap in understanding results from
 research holes in key areas that w

ould allow
 us to clearly dem

onstrate that w
ater reform

s 
are delivering net beneficial outcom

es. This includes lack of understanding around the size and sustainability of productivity gains being 
im

pacts of on- and off-farm
 investm

ents, w
hether infrastructure investm

ents are m
aking farm

s, IIO
s and com

m
unities m

ore or less resilient, 
the im

pact of infrastructure on IIO
 financial sustainability and pricing (and how

 they w
ill respond)and the im

pact of w
ater recovery and 

infrastructure investm
ent (Jevons paradox) on w

ater prices. W
e discuss these gaps in m

ore detail below
.  

The Productivity Com
m

ission’s national w
ater reform

 and Basin review
s [8, 10] sum

m
arised the overarching gap w

ell w
hen they concluded the 

net benefits of Basin w
ater reform

s, and irrigation infrastructure projects have not been com
prehensively assessed. They said (section 3.4 

under the heading ‘The additional cost has not been clearly justified’): 

y 
The available evidence indicates that infrastructure m

odernisation has probably provided som
e benefits for som

e irrigators. It has also 
probably had som

e positive flow
-on effects for regional com

m
unities through econom

ic stim
ulus.  



    
Literature review

 
54 

 y 
But the size of these benefits (for irrigators and regional com

m
unities) are not clear. N

o com
prehensive benefit-cost analysis has been 

undertaken to confirm
 that the public benefits of these m

easures have exceeded the costs to taxpayers. 

y 
Available evidence indicates a num

ber of private benefits for irrigators. Available evidence does not substantiate that infrastructure 
projects have delivered public benefits that have helped sustain regional com

m
unities, or that any benefits outw

eigh costs to Australians 
and regional com

m
unities. 

y 
There is evidence that infrastructure w

orks can provide a stim
ulus effect, depending on the share of expenditure that is spent locally. The 

evidence is that productivity im
pacts other than those that support labour savings are negligible. This im

plies potentially negligible flow
 on 

effects for regional com
m

unities w
here key farm

 input services are being used.  It also im
plies potentially less farm

 labour service 
requirem

ents.  

y 
If the benefits of infrastructure m

odernisation are prim
arily private (and those benefits exceed the costs of w

orks), it raises the question 
of w

hy those investm
ents w

ere funded by G
overnm

ents rather than by irrigators or irrigation infrastructure operators. 

5.2 
W

hat the longer term
 on- and off-farm

 productivity im
pacts of infrastructure investm

ents are.   
O

n-farm
 productivity gains to increase irrigated production are a key benefit claim

 for on-farm
 and off-farm

 infrastructure m
odernisation, and 

one of the m
ain w

ays irrigation infrastructure investm
ent has been justified in investm

ent cases. Productivity gains have to occur to offset 
low

er future production given w
ater has been transferred to the G

overnm
ent.  

The evidence set out in section 3.3 of this paper based on irrigator surveys show
s that som

e irrigators believe irrigation infrastructure has 
helped im

prove on-farm
 productivity. W

hat these irrigator surveys have not told us is how
 m

uch productivity has increased by, and w
hether 

the overall productivity gains outw
eigh the costs of achieving them

. In short, despite the fundam
ental im

portance of understanding on-farm
 

productivity gains from
 infrastructure investm

ent, there is little to no real docum
ented em

pirical evidence about how
 m

uch net econom
ic 

value is being created through productivity change in the Basin.    

The nature of the actual on-farm
 productivity effects need to be better understood as they are likely to significantly differ across farm

 system
s 

and be im
portant drivers of relative regional perform

ance.  These gaps need to be considered in at least three w
ays: 

y 
G

aps in understanding off-farm
 infrastructure driving on-farm

 productivity changes. For exam
ple, the N

VIRP Stage 1 and 2 business 
cases w

ere heavily predicated on off-farm
 delivery im

provem
ents driving large on farm

 productivity gains. From
 w

orking in G
M

W
 w

e 
know

 the real productivity gains have turned out to be now
here near the levels assum

ed in the business case.  

For exam
ple com

m
issioned w

ork that w
e have cited assum

ed a productivity gain of around 15 percent for dairy in N
VIRP. These estim

ates 
have since been revised dow

nw
ards to be in the order of 5 percent for dairy in the GM

ID. Im
portantly, this is still a claim

ed productivity 
increase, not an actual observed productivity increase, and in our view

 is still probably an overstatem
ent of benefit. A further com

plication 



    
Literature review

 
55 

 

for the G
M

ID is that the w
ater savings m

eant to accrue to irrigators from
 off farm

 investm
ents under the original design of the program

 
w

ill not be delivered until at least 2023. 

y 
G

aps in understanding on-farm
 infrastructure driving on-farm

 productivity changes. Ernst &
 Young’s 2018 analysis of efficiency m

easures 
in the M

urray-Darling Basin [12] concludes that irrigation infrastructure investm
ent w

ould need to create productivity gains of at least 16 
percent for rice and horticulture to break even (section 5.6). EY concludes if short-term

6 production does not increase (as a result of 
irrigators either not being able to retain w

ater savings, on-farm
 productivity not im

proving, or w
ater being sold in dry years) then the 

investm
ent w

ill deliver net losses.    

How
ever there is no evidence that these levels of productivity gains are actually being achieved on farm

s that have received on-farm
 

irrigation investm
ent. This m

eans w
e cannot be clear if infrastructure is delivering beneficial outcom

es for irrigators.  

y 
G

aps in understanding regional productivity differences. The level of off-farm
 to on-farm

 investm
ent in infrastructure varies significantly 

betw
een irrigation districts in the southern connected system

. W
e have a gap in understanding of how

 these differences are contributing 
to on-farm

 productivity outcom
es, if at all. W

hole farm
 system

 analysis is needed to close this understanding gap.  

For exam
ple, there has been relatively significantly m

ore off-farm
 investm

ent in the GM
ID and relatively significantly m

ore on-farm
 

investm
ent in the M

urrum
bidgee. Further, the GM

ID has a higher proportion of farm
 system

s less suited to achieving on-farm
 productivity 

through off farm
 upgrades com

pared to the M
urrum

bidgee that that has a higher proportion of farm
s m

ore suited to achieving on-farm
 

productivity gains from
 on farm

 investm
ents. There is a gap in understanding productivity gains across different system

s.  

5.3 
Future im

pacts of W
RP changes  

The Productivity Com
m

ission has noted [10] that in “som
e W

RP Areas, significant rule changes m
ay be needed to m

eet Basin w
ater reform

 
and Basin Plan requirem

ents. Stakeholders are justifiably concerned that if W
RPs are rushed to m

eet the accreditation deadline, changes 
could affect the reliability of their entitlem

ents or not sufficiently protect environm
ental w

ater. They are concerned that there is not enough 
tim

e left to properly exam
ine and test the proposed changes before they becom

e law
s.”   

There is currently little to no publicly available evidence about the potential econom
ic im

pacts of proposed rule changes. Evidence in this area 
is particularly im

portant in N
SW

 [10] w
here Rule changes could im

pact on irrigators, IIO
s and com

m
unities.  

 —
 

6 EY does not define w
hat they m

ean by ‘short-term
’, but it appears to be 10-years based on pp101 of their report 
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 5.4 
Long-term

 im
pacts of irrigation infrastructure investm

ents on IIO
s, their financial sustainability, 

footprint and prices, and im
plications for irrigators and com

m
unities.   

W
e discussed in sections 3.3, 3.4, and 3.6 evidence that, in som

e cases, off-farm
 irrigation infrastructure m

ay be creating a m
edium

 to long 
term

 challenges for the financial sustainability of IIO
s. W

e also discussed that these financial sustainability issues could have pricing 
im

plications for irrigators, and that m
any irrigators are probably unaw

are of the potential future price im
pacts. Reduced delivery volum

e and 
increased infrastructure cost m

ay require irrigation infrastructure operators to spread a higher fixed cost over a sm
aller num

ber of rem
aining 

irrigators and / or a sm
aller volum

e of delivery shares, increasing charges for those users [10]. Im
pacts on term

ination fees w
ill be passed 

through at 10 tim
es the current delivery share price if current arrangem

ents continue.     

The m
agnitude and tim

ing of future higher costs for IIO
s and irrigators are currently not know

n, and there is very little public inform
ation 

available about future price paths beyond the five year regulated period. This is a key gap in understanding that has potentially m
aterial 

im
plications for irrigators and irrigation com

m
unities.  

U
nderlying shifts in w

ater and energy prices could have a significant im
pact on the profitability of upgraded farm

s and IIO
s. Analyses have 

identified that the design of any future on-farm
 W

U
E program

s that require entitlem
ent transfer should be aw

are of the increased potential 
for inefficient investm

ent and perverse outcom
es, including stranded assets [31]. 

5.5 
Long-term

 im
pact of w

ater reform
 on Basin w

ater m
arket prices.  

W
e discussed in section 3.7 evidence that, in som

e cases, on- and off-farm
 irrigation infrastructure is increasing allocation and entitlem

ent 
prices, and that som

e of these price increases w
ill be sustained in the future. W

e also discussed that m
any irrigators, and their com

m
unities, 

are not aw
are of how

 sustained price increases could im
pact on farm

 viability and profitability.   

W
e discussed in section 4.3 that there is an em

erging and im
portant disagreem

ent around how
 Basin w

ater reform
s w

ill im
pact on allocation 

and entitlem
ent prices in the future, particularly during periods of low

 w
ater availability. W

e also discussed that w
ater recovery via irrigation 

infrastructure investm
ent probably leads to higher w

ater m
arket prices than equivalent volum

es recovered by buyback. W
e noted that the 

truth probably lies som
ew

here in betw
een w

hat is being presented in the current available literature. 

There are gaps in understanding to be closed, in part w
ith m

odelling, to gain a m
ore com

plete picture of w
ater dem

and, availability, and 
constraints. These include better understanding and closing gaps in understanding around: 

y 
W

ater m
arket price im

pacts in the N
orthern Basin.  Currently the discussion on w

ater m
arket price im

pacts is focussed on the southern 
Basin. 
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 y 
How

 better constraints m
anagem

ent can deliver better outcom
es for irrigation that w

ill keep dow
nw

ard pressure on w
ater m

arket prices 
above and below

 the choke.  M
urray Irrigation’s 2018 tem

porary agreem
ent w

ith W
aterN

SW
 allow

s w
ater orders to the Low

er M
urray to 

bypass the Barm
ah Choke by using the M

ulw
ala Canal (w

hich has an offtake capacity of 10 G
L a day) 7. This relieves the pressure on the 

M
urray River during heavy dem

and and provides the river operator w
ith a greater range of strategic options to run the river.  

y 
How

 groundw
ater m

ay be used in the future, and the extent to w
hich this decreases dem

and on w
ater m

arkets in the southern M
DB.   

y 
U

pdating current m
odelling to better estim

ate changes in future dem
and from

 grow
th in horticulture, and additional environm

ental w
ater 

recovery, including the m
eans by w

hich this occurs. 

5.6 
Structural adjustm

ent, recreation, tourism
 and indigenous econom

ic benefits  
W

e discussed in sections 3.10 - 3.12 that there are key gaps in the literature around how
 Basin w

ater reform
s have im

pacted econom
ic 

outcom
es for indigenous com

m
unities, recreation, and regional tourism

. Closing these gaps w
ould give m

ore insight into the im
pacts of Basin 

w
ater reform

s for these groups.  

5.7 
W

hether reform
s are going to m

ake regional irrigators and Basin com
m

unities m
ore resilient and 

viable. 
G

iven the evidence base discussed in Chapter 3 and the gaps discussed above, our view
 is that there is insufficient evidence at this tim

e to say 
w

hether Basin w
ater reform

s, past and planned, are m
aking regional irrigators and com

m
unities m

ore resilient and viable.  This is a key gap in 
understanding. W

hat is clear is that: 

y 
Irrigation infrastructure investm

ent is probably having m
ixed im

pacts on farm
 resilience and viability. This is because different types of 

upgrades have occurred in different regions. Different regions have different industry concentrations and different industries perform
 

differently depending on the type of infrastructure upgrades. Irrigation infrastructure investm
ents have probably delivered som

e 
productivity im

provem
ents for som

e irrigators, and in som
e IIO

s. The investm
ents w

ill also result in higher w
ater m

arket prices (including 
potentially higher prices than if the sam

e volum
e w

as recovered by buyback), and higher delivery charges and term
ination fees as assets 

are rolled into the RAB. To the extent that irrigators are not aw
are of how

 these price im
pacts w

ill im
pact on their financial viability, this 

creates risk, including stranded asset risks. 

y 
All farm

 adjustm
ent and com

m
unity analysis needs to be considered against a counterfactual of continuous change. The inevitable 

trajectory of farm
ing system

s that w
ish to rem

ain com
petitive is increasing efficiency in the use of resources (labour, land, m

achinery, 

—
 

7  
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w
ater and so forth) – this is a reality for farm

ing businesses that com
pete against one another for resources and operate in national and 

international m
arkets.  

This inevitably m
eans that the num

ber of farm
s engaged in irrigation, the num

ber of people they em
ploy and the dependence of rural 

com
m

unities on irrigation w
ill decline in relative term

s.  These are sim
ple econom

ic realities that are not the consequence of w
ater reform

 
or the Basin Plan per se. Rather, w

ater reform
s have reduced som

e of the road-blocks to greater efficiency and broad forw
ard aspects of 

this adjustm
ent process. In the absence of these initiatives there w

ould be m
ore im

pedim
ents and few

er signals driving farm
ers to 

im
prove their productivity and inevitably m

ore long term
s risks to the com

petitiveness of irrigation farm
ing.  

y 
The extent to w

hich sm
aller irrigation com

m
unities can be m

ore resilient to the inevitabilities of increasing farm
 productivity depend on 

the capacity of individual and businesses to find and develop new
 service opportunities. This is a m

ix of entrepreneurialism
 and 

leadership. Arguably, a w
ay forw

ard in the sam
e m

anner of farm
 preparedness is to address gaps in know

ledge and skills to plan and 
prepare these businesses and com

m
unities for risks and opportunities. 
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 6. W
hat does all this tell us about lagged effects of past 

reform
s and know

n reform
s to be im

plem
ented? 

In this section w
e build on the evidence base and discussion in the previous three chapters to 

develop som
e key m

essages about the future and lagged im
pacts. W

e focus on points in econom
ic 

understanding that have forw
ard looking im

plications for future reform
s, and econom

ic and social 
im

pacts in Basin com
m

unities. Som
e of the key rem

aining Basin w
ater reform

s are m
apped out in 

Figure 3.   

6.1 
Future w

ater recovery w
ill probably cost m

ore than budgeted 
The Com

m
onw

ealth G
overnm

ent’s $1.5 billion allocation through the Environm
ent Special Account (W

ESA) for efficiency m
easures that 

contribute to the additional 450 G
L of w

ater recovery (upw
ater) is a key future reform

.   

The history of Basin reform
 show

s that this environm
ental w

ater recovery w
ill probably cost m

ore than w
hat the Com

m
onw

ealth has 
budgeted. The Productivity Com

m
ission estim

ates that (assum
ing current entitlem

ent prices hold) recovering 450 G
L at a m

arket m
ultiple of 

1.75 w
ould cost about $2.2 billion. This w

ill exceed the funding available in the W
ESA for w

ater recovery by about $660 m
illion. 

Across the Basin, m
ost of the easier, m

ore cost-effective and low
er risk options for recovery have been exhausted [22]. There is opposition to 

further on-farm
 w

ater efficiency m
easures [23] and Victoria has said it w

ill not pursue further on-farm
 m

easures because of their perceived 
negative econom

ic im
pact [22].   

How
ever, off-farm

 w
ater recovery has been m

ore expensive than on-farm
 recovery in the Basin, on average [10]. Com

pounding this, the 
socioeconom

ic neutrality conditions agreed to for the 450 G
L of recovery im

pose constraints on choice of investm
ents that w

ill also drive up 
the costs of any further environm

ental w
ater recovery. It w

ill also lim
it adjustm

ent options for irrigators and irrigator com
m

unities by 
unnecessarily taking options for w

ater recovery off the table.  
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 There is one case w
here future w

ater recovery m
ay not cost m

ore than budgeted. If enough progress has not been m
ade on up-w

ater and 
dow

n-w
ater by 2024, then there m

ay be pressure on Parliam
ent to get both through buyback.   

6.2 
Econom

ic im
pacts w

ill be different to w
hat m

uch of the com
m

issioned econom
ic m

odelling suggests 
W

e have show
n in this literature review

 that the im
pacts of Basin w

ater reform
s, and environm

ental w
ater recovery in particular, are com

plex. 
N

one of the com
m

issioned econom
ic evaluations discussed in this literature review

 accurately captures all of this com
plexity. This is because 

econom
ic m

odels are sim
plifications of com

plex system
s. Because the future is not know

n w
ith certainty, m

odels cannot reflect all things. 

W
hat is hopefully clear from

 this literature review
 is that:  

y 
The negative im

pacts of Basin w
ater reform

 are unlikely to be as negative as som
e of the key com

m
issioned econom

ic studies have 
suggested. W

e discuss the reasons for this in section 4.2. Sim
ply stated, key econom

ic studies that have been relied on for Basin w
ater 

reform
 decisions are constructed in w

ays that overstate the negative econom
ic im

pacts of environm
ental w

ater recovery, and understate 
the positive im

pacts 

y 
The on-farm

 productivity benefits of past (and potentially future) on- and off-farm
 infrastructure investm

ents are likely to be sm
aller than 

anticipated by com
m

issioned econom
ic m

odelling in m
any cases. This outcom

e unfortunately w
ill continue the long history of optim

ism
 

bias in w
ater infrastructure projects in Australia. The Productivity Com

m
ission docum

ents this history in its recent national w
ater reform

 
review

 [8].  

y 
The price im

pacts of infrastructure m
odernisation, reflected in infrastructure charges and w

ater m
arket prices, w

ill probably be greater 
than w

hat has been factored into m
ost com

m
issioned econom

ic analyses. Irrigators m
ay be unaw

are of how
 these potential price 

increases w
ill place pressure on farm

 viability.       

The other challenge w
ith socio econom

ic analysis is the tendency to predict a static outcom
e – or ‘new

 equilibrium
’. That there is a defined 

future form
 of irrigated farm

ing and com
m

unities that w
ill settle and can be predicted. The new

 reality is that the future form
 of farm

s and 
com

m
unities w

ill be dynam
ic and fluid. There is no new

 steady state. This has significant im
plications for irrigation dependent com

m
unities.  

6.3 
Effects of infrastructure upgrades are just beginning to reveal them

selves. It w
ill take tim

e for these 
to pass through regional com

m
unities. Lagged im

pacts w
ill be m

ixed for irrigators and com
m

unities.  
W

e have discussed in this paper that infrastructure upgrades w
ere prom

oted as being neutral or slightly positive in their effects. The reality is 
that the w

hat, how
, and w

here of infrastructure upgrades in the Basin is having a large effect on the underlying com
petitiveness of farm

 
businesses now

 and going forw
ard. W

e have discussed in this literature review
 that these effects have begun to reveal them

selves, particularly 
through things like w

ater m
arkets. These com

petitiveness im
pacts w

ill continue to reveal them
selves in the com

ing years. 
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 W
e have discussed in this paper how

 off- and on-farm
 infrastructure investm

ents have been rolled out differently across districts. The 
differences in how

 infrastructure has been rolled out w
ill have lagged im

pacts for regions and regional com
m

unities.  

For exam
ple, the N

VIRP connections project w
as m

eant to significantly reduce the footprint of the GM
ID, thereby low

ering future w
ater 

charges and driving substantial on-farm
 productivity gains. N

either of these outcom
es have occurred. This has created:  

y 
A footprint of gifted capital that w

ill soon require increasing costs of m
aintenance and renew

al. This large bow
 w

ave of significant 
increases in w

ater charges is prospective unless substantial resetting of cost recovery arrangem
ents and investm

ent occurs. W
e note that 

the Victorian governm
ent’s delivery charge review

 [44] m
akes good recom

m
endations for how

 w
ater reform

 policy innovations like 
seasonal delivery charges, lim

ited term
 contracts and delivery share m

arkets could help address lagged irrigation infrastructure financial 
viability and pricing risks. 

y 
Relatively less com

petitive farm
 businesses in som

e specific sectors. For exam
ple, dairy farm

 system
s have a range of underlying factors 

(lim
its to herd m

anagem
ent and m

ilk harvesting and the increased com
plexity of m

anagem
ent of large herds) that lim

it the capacity of 
those farm

s to capture labour saving and econom
ies of scale from

 on farm
 w

ater infrastructure upgrades. The lagged im
pacts of these 

com
petitive disadvantages com

pared to other sectors are now
 being seen.   

In com
parison, in the M

urrum
bidgee off-farm

 infrastructure w
as im

plem
ented m

ore increm
entally and in a m

ore fit for purpose m
anner. As a 

result, the irrigation infrastructure upgrades are better aligned to on-farm
 labour savings (e.g. through things like borderless check irrigation).  

These changes are resulting in substantial im
provem

ents in broadacre irrigated cropping econom
ies of scale and scope in M

IA. These gains 
have m

eant that the area under renew
ed irrigation infrastructure has expanded. Farm

ers in the M
urrum

bidgee have capitalised on the 
relatively higher prices paid for infrastructure versus buyback. They have ‘banked’ the productivity gain and purchased w

ater to offset the 
savings exchanged for the upgrade and expand their area under crop. 

All other things constant, the lagged im
pacts across these tw

o regions w
ill probably include: 

y 
A relative decline in the com

petitive position of the G
M

ID and M
I relative to the M

IA over the next decade  

y 
A net trade of w

ater from
 those not upgrading infrastructure to those that have upgraded infrastructure (irrespective of the system

)  

y 
A net trade of w

ater from
 the M

urray to the M
urrum

bidgee system
 

These outcom
es w

ill em
erge slow

ly through indirect econom
ic effects in the agricultural value chain and regional com

m
unities. The changes 

w
ere predicted to som

e extent by econom
ists, but they w

ere not explained to affected com
m

unities as opportunities and risks. The lagged 
effects w

ill create substantial em
erging third party im

pacts w
ithin som

e and across som
e com

m
unities. The im

pacts w
ill be deep and lasting 

and w
ill lead to different drought outcom

es in the future to those of the past.   
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 In the foreseeable future there is a structural adjustm
ent lag still to w

ash through local econom
ies. In the sam

e m
anner as drought, these 

changes do not fully play out during drought but rather carry on for m
any years afterw

ards. These adjustm
ents facilitated by the w

ater 
m

arket, w
ill be driven by geographical differences in how

 w
ater has been recovered by the Basin Plan.  

6.4 
W

ater prices w
ill increase w

ith additional recovery. Irrigators need to price this into their future. 
Rem

oving m
ore w

ater from
 the consum

ptive pool w
ill increase w

ater prices, particularly during dry and very dry periods.  

W
e have discussed in this literature review

 that there is a gap in know
ledge around w

hat the price im
pacts w

ill look like, and the tim
efram

e 
that price im

pacts w
ill happen. In part this w

ill depend on the speed of w
ater recovery, w

here recovery occurs, the type of entitlem
ents that 

are recovered, and how
 deliverability constraints are m

anaged, particularly in the southern M
DB.  

W
ork com

m
issioned by the Victorian G

overnm
ent has estim

ated that a further 450 G
L of w

ater recovery through on-farm
 W

U
E program

s w
ith 

entitlem
ent transfer could result in allocation prices rising by around $13 M

L during norm
al years in northern Victoria. During dry years 

allocation prices w
ould increase m

ore, by around $18 M
L [45].  

6.5 
Irrigators need to be w

illing to pay for future price increases and accept the risks 
The im

pacts of w
ater reform

s to date, and the potential lagged im
pacts discussed above show

s that irrigators need to be m
ade aw

are of 
future risks of irrigation infrastructure upgrades on w

ater prices and infrastructure charges. W
e are aw

are that m
any irrigators and people 

living in irrigation com
m

unities are not aw
are of w

hat these future price im
pacts look like.  

O
ne of the reasons irrigators and irrigation com

m
unities are not aw

are of the potential im
plications for future infrastructure charges is 

because this inform
ation on the lagged im

pacts of gifted assets is not available beyond the current regulatory price period, w
here the lagged 

im
pact of gifting is only reflected in differences in operating costs.  

O
ur view

 is that IIO
s should be com

m
unicating best case, w

orst case and likely case price paths for the next 10 years at least, and preferably 
20 years. W

ithout this price inform
ation, irrigators are being m

ade to m
ake choices and take on risk w

ithout having the inform
ation they need 

to m
ake inform

ed decisions. This m
eans w

e are risking stranded assets and overcapitalisation.   
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 6.6 
All w

ater recovery options should be on the table, because they can deliver better outcom
es for 

Basin irrigators, IIO
s, and com

m
unities 

W
e discussed in section 4.1 that Basin State signatories to the 2004 N

W
I agreed to a specific G

overnm
ent role in Basin w

ater reform
s that 

involved considering all available options for w
ater recovery. These options included (but w

ere not lim
ited to) investm

ent in m
ore efficient 

w
ater infrastructure;  purchase of w

ater on the m
arket, by tender or other m

arket based m
echanism

s; investm
ent in m

ore efficient w
ater 

m
anagem

ent practices, including m
easurem

ent; and investm
ent in behavioural change. 

O
ur view

 is that the evidence base in this literature review
 suggests that all of these options should be on the table, and all of these options 

should rem
ain on the table for w

ater recovery going forw
ard. This is because the evidence base suggests com

bining on-farm
, off-farm

 and 
buybacks can probably deliver better long-run outcom

es for irrigators, IIO
s and com

m
unities than options that preclude one or m

ore of these 
options.  

Currently, up-w
ater recovery options have been constrained, based on incom

plete evidence. Victoria w
ill not allow

 up-w
ater recovery through 

on-farm
 investm

ent, in som
e cases. South Australia agreed to a provision that bars voluntary buybacks of irrigation w

ater licences to boost 
environm

ental flow
s unless a “robust” assessm

ent of socio-econom
ic factors dem

onstrates it w
ould have a neutral or positive im

pact on 
socio-econom

ic factors. Because Victoria and N
SW

 w
ill review

 all w
ater recovery investm

ents before they go to the Com
m

onw
ealth, w

e see 
this as code from

 Victoria and N
SW

 that buybacks are off the table.  

6.7 
Risk and uncertainty is the new

 norm
. Focus on preparedness 

Intervening in farm
 production decisions in the w

ays w
e have discussed in this literature review

 tends to have som
e foreseen and m

any 
unforeseen outcom

es. These outcom
es can have undesirable flow

 on consequences that are counterproductive and m
isalign w

ith other 
objectives of w

ater reform
.  

There is a grow
ing recognition in the literature that the Basin Plan has increased risk and uncertainty for irrigators and com

m
unity. W

e have 
discussed m

uch of this literature in this review
. The increased risk and uncertainty m

eans that future shocks in the Basin, such as an extended 
drought, w

ill have differing place-based im
pacts than those previously experienced.  

These outcom
es w

ill be difficult to predict. In a w
orld of increased uncertainty the m

ost appropriate responses are:  

y 
Don’t predict but instead prepare for a range of plausible scenarios.  

y 
Enable those best placed to m

anage the risks to be able to do so. 

This starts w
ith the farm

 business and im
proving preparedness. Here, the learnings of the W

A drought Pilot and the insights of the Australian 
Farm

 Institute are instructive. The m
ost useful approach to beginning the journey of farm

 preparedness is to im
prove farm

 planning literacy 
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 and m
anagem

ent skills. Im
proving farm

 planning literacy and m
anagem

ent involves em
pow

ering farm
ers to develop the skills and m

ake their 
ow

n farm
 plans. Arguably, this planning, literacy and m

anagem
ent could be extended to local com

m
unity businesses servicing those farm

s.  

W
hile there are gaps in farm

 planning skills and literacy there are also gaps in inform
ation about the likely response of input costs going 

forw
ard, this includes  

y 
Lim

ited sophistication in understanding som
e of the new

 dynam
ic driving w

ater m
arkets. 

y 
Likely price trajectories over the longer term

 for w
ater infrastructure. 

y 
Likely future w

ater reliability and regional w
ater availability as w

ater saving investm
ents m

ature. 

6.8 
There are potentially better w

ays to support regional adjustm
ent than infrastructure subsidies  

W
e have kept w

hat is probably one of the m
ore controversial points for the Panel until the end of this literature review

. A key lesson from
 the 

literature review
 for lagged effects and know

n reform
s to be im

plem
ented is that there are clearly potentially better w

ays to support regional 
adjustm

ent to w
ater reform

s than on-farm
 and off-farm

 infrastructure subsidies alone.   

There is an opportunity to learn from
 the past and to get better outcom

es from
 w

hat rem
ains of Basin w

ater reform
, and supporting structural 

adjustm
ent policy and investm

ent. For exam
ple com

pared to irrigation infrastructure investm
ent, econom

ic m
odelling dem

onstrates that 
investm

ents in health and / or education services could lead to 3-4 tim
es m

ore perm
anent jobs being created in regional com

m
unities than 

spending the sam
e on irrigation infrastructure [41]. 

An im
portant lesson out of the literature and analysis is that the tail should not w

ag the dog. U
ltim

ately, the form
 and shape of local off-farm

 
com

m
unities dependent on irrigated agriculture w

ill be a m
irror of the form

 and shape of the farm
 businesses that rem

ain and thrive. It is 
im

portant that policies and interventions are not focussed on farm
 businesses alone in order to achieve a predeterm

ined outcom
e for local 

off-farm
 com

m
unities. There are substantial risks of using single instrum

ents, such as infrastructure investm
ent, to achieve m

ultiple policy 
objectives. A broader and deeper suite of policy levers need to be used to deliver best outcom

es for regional com
m

unities.  
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