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Executive Summary 
Deloitte Access Economics (DAE) has been commissioned by the Murray-Darling Basin 
Authority (MDBA) to undertake an assessment of the economic benefits of the Basin Plan 
for the recreational and inland commercial fishing industries in the Murray-Darling Basin 
(MDB).   

The Basin Plan will potentially benefit fisheries management in several ways.  Most clearly, 
it will allow for returning some of the water of the MDB from consumptive use to the 
environment in the form of environmental flows.  In addition to more water, the Basin Plan 
also gives waterway managers more control over the nature and timing of the 
environmental flows.   

The additional flows and control over those flows may, depending on the management 
decisions made, result in environmental changes that have beneficial impacts on the Basin’s 
fisheries.  Most notable of these are increases in fish populations, in particular native fish 
with economic values such as Golden perch and Murray cod, and improved amenity values 
associated with the natural environment.  Whereas the latter environmental change is an 
important driver behind the recreational fishing industry, the former affects both 
commercial and recreational fishing.  

To inform the potential impacts of the Basin Plan on the recreational and commercial 
fishing industries of the Basin, DAE has:  

 reviewed the state of scientific knowledge on the link between the Basin Plan and 
ecological outcomes relevant to fishing industries;  

 assessed the existing size of the fishing industries in the Basin; and 

 brought the science and the industry knowledge together to describe and, as much as 
possible, quantify the impacts of the Basin Plan on the fishing industries. 

Key findings from the study include: 

 The link between the Basin Plan and the quantifiable responses in fish populations 
remain uncertain.  This is a function of both the limited scientific evidence about the 
link between flow regimes and fish populations, and uncertainty over how the 
environmental flows will be managed.  As such, the link used here is a starting point 
only, and should be refine further.  

 This scientific and management uncertainty flows through to uncertainty over the 
economic impacts on the recreational and commercial fishing industries in the MDB, 
respectively producing $914 million in expenditure and $8.1 million in revenue per 
annum.  

 Assuming that the environmental flows are managed with native fish as an objective 
along with the other ecological, social and economic objectives of the Plan (i.e. the 
ecological needs of native fish are taken into account), then modest impacts on the 
Basin’s fisheries can be expected.  This is a function of both improved amenity values 
associated with the recreational fishing experience, and through increases in the 
populations of fish with economic value, predominantly Murray cod and Golden perch.  
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The increases in the populations of the economically valuable fish species are mostly 
due to improved recruitment arising from an overall healthier ecosystem response to 
the Basin Plan, rather than increased spawning activity from the species directly.  

 If the 2,750 GL Basin Plan is fully implemented as planned, and the ecological response 
function has fully occurred by 2020, the overall value of the fishing industry is 
estimated to increase by $28 million per annum.  This represents an increase of 2.7% 
over the same industry without the Basin Plan. 

This translates into a central case estimate for an increase in consumer surplus of $9.1 
million per annum for recreational fishing and an increase in producer surplus of 
$254,000 per annum for commercial fishing.  The NPV of the consumer and producer 
surplus over 20 years is estimated to be $109.96 million under Scenario 1 (4%) and 
$82.54 million under Scenario 2 (7%), with benefits occurring from 2015 onwards.  

As noted, this estimate is assumptions based and surrounded by a significant level of 
uncertainty, as the link between the Basin Plan and the fishing industries remains 
unclear. 

 The assumption that additional water is managed with native fish as an objective 
along with the other ecological, social and economic objectives of the Plan  is critical 
to achieving beneficial impacts on fishing industries, as more but poorly managed water 
is likely to have negligible impact.   

 The regions benefitting most from the Basin Plan are Murray, Murrumbidgee, 
Goulburn-Broken and Condamine-Balonne.  The increase in benefits is mainly due to 
the large flow stream in these regions, along with the high number of residents and 
visitors participating in recreational fishing and the substantial magnitude of water 
recovery that the Basin Plan has allocated to them.   

 Over time, regional differences in the impacts caused by different flow implications for 
regions will decline due to fish migrations.  However, this smoothing of the regional 
differences may take longer than the 20-year period considered here.  

Most of the increase in economic value to the fishing industries quantified here relates to 
the economically significant native fish species of Golden perch and Murray cod, as well as 
key estuarine species of the Lower Lakes and Coorong.  However, the fish species with the 
greatest immediate ecological response to the increased flows are likely to be the 
floodplain spawners, such as Australian smelt and galaxias.  These are neither commercial 
nor recreational fish species and hence do not contribute to the fishing industries of the 
Basin.  As such, it is likely that the impacts of the Basin Plan on fish will have greater 
ecological non-use value and that the value is larger than the economic use value realised 
through a fishery. 

This quantification only applies to native fish species with economic value, and hence does 
not capture marginal benefits (or disbenefits) associated with introduced species, most 
notably carp and Redfin.  Trout species are not included either, but they are not likely to be 
affected by the Basin Plan as they are largely upland species less affected by downstream 
flow changes caused by the Plan. 

The quantification only includes additional values associated with greater fish populations.  
It does not include the additional values associated with natural amenity that the Basin Plan 
may improve, such as healthier riparian zones and improved streamside vegetation.  These 
values, according to some participants at an industry workshop conducted as part of this 
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study, were at least as important as fish populations in driving the economic value 
associated with recreational fishing. 

Estimates are surrounded by a significant degree of uncertainty due to the uncertain nature 
of the relationship between water flows, fish populations and industry value and the nature 
of the data used to estimate the value of the recreational fishing industry.  Uncertainties 
and risks that can affect the benefits estimates are related to:  

 the variability in water flows (i.e. the impact of water flows above or below long-term 
average flows); 

 the management of water flows (especially if water flows are not managed with native 
fish as an objective); 

 potential disbenefits associated with introduced species; 

 interaction with other factors affecting fish populations (such as water resource 
developments, seasonal flow reversals, reduction of flooding on floodplains and 
wetlands, hypoxic blackwater events, etc.); 

 assumptions around the linearity of the relationships between Basin health, fish 
populations and industry size; 

 drivers of the recreational fishing industry (which may include catching fish, enjoying 
the natural environment or a combination of both – with only those anglers focused on 
catching fish being more likely to increase their fishing effort as a result of an increase 
in fish populations);  

 the size of the recreational fishing industry (particularly assumptions made on the 
number of fishing episodes per angler per annum and the size of the industry by 
region); 

 the willingness to pay measures used to derive the consumer surplus; 

 labour market constraints; 

 demographic change; 

 any possible change in attitudes and cultural change over time; and 

 non-fishing related regional developments.  

Information required to improve the accuracy of the impact assessment includes:  

 details over how the competing (and often mutually exclusive) environmental 
objectives of the Basin Plan will be managed, and the extent to which fish management 
will be a priority; 

 quantification of the ecological response between the flows proposed in the Basin Plan 
and fish species, in particular those species of most economic value;  

 the respective roles of fish population and natural amenity values in driving the value of 
the fishing experience, which remains poorly understood; and 

 fine spatial detail on fish distribution and fishing activity in the Basin, in particular how 
much of the populations and activity occurs in non-regulated rivers whose flows will 
not be affected by the Basin Plan. 

Deloitte Access Economics 
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1 Introduction 
The Murray-Darling Basin Authority (MDBA) has commissioned Deloitte Access Economics 
(DAE) to undertake an assessment of the economic benefits of the Basin Plan for the 
recreational and inland commercial fishing industries in the Murray-Darling Basin (MDB).  

1.1 Background 

The recreational and inland commercial fishing industries in the Basin provide for a host of 
economic benefits, including the value of both the recreational and inland commercial 
fishing industries as well as the non-market value of the recreational fishing industry (i.e. 
the challenge and the satisfaction associated with catching fish and improved 
environmental amenity).  The Basin Plan is expected to increase those economic benefits 
through increased populations of fish as a result of increased environmental water flows.  

The Basin Plan, being the strategic plan for the integrated and sustainable management of 
water resources in the Murray–Darling Basin (Figure 1.1), is the single biggest commitment 
to returning the waters of the Murray-Darling Basin from consumptive use to the 
environment in the form of environmental flows.  Critically, the Basin Plan does not just 
provide environmental asset managers with more water to meet environmental needs than 
they have had in recent history, but it also gives them more control over the nature and 
timing of the environmental flows. 

Figure 1.1: Murray-Darling Basin 

 
Source: www.environment.gov.au 
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The environmental values being sought are diverse, but fish species are one of the key 
environmental assets in question, especially native fish species such as the iconic Murray 
cod, Golden perch, Silver perch, river blackfish and Eel tail catfish.  To the extent that the 
Basin Plan changes the population of these species, or the amenity of the environment in 
which they are caught, it will directly affect the commercial and recreational fishing 
industries of the MDB.  This project aims to assess this link, particularly as there is a lack of 
up-to-date information required to analyse the recreational and commercial fishing 
industries in the Basin as well as the impact of the Basin Plan on those fishing industries. 

1.2 Aim and scope of the project 

The study aims to quantify: 

 the total economic value of the recreational and commercial fishing industries in the 
Basin in terms of consumer and producer surplus measures (to indicate the size of the 
industries, we also refer to expenditure in the case of the recreational fishing industry 
and gross value of the catch in the case of the commercial fishing industry); and  

 the economic benefits of the Basin Plan for the fishing industries (i.e. marginal impact, 
estimated as the change in consumer surplus in the case of the recreational fishing 
industry and the change in producer surplus in the case of the commercial fishing 
industry). 

The study was part of a suite of projects undertaken by the MDBA to gain a better 
understanding of the potential benefits of increased environmental water flows as a result 
of the Basin Plan.  Most significantly, another study looking at the benefits of the Basin Plan 
on boating was undertaken by Marsden Jacobs Associates (MJA).   

Both studies help to inform the MDBA in their preparation of a Regulation Impact 
Statement (RIS) for the Basin Plan, but may also be the first step in developing a better 
understanding of the economic impacts of the Basin Plan on fisheries in the MDB over the 
next 20 years.  

1.3 Approach 

In order to assess the impact of the Basin Plan on fishing industries, DAE: 

 researched and summarised the available surveys, studies and data on the size of the 
recreational and commercial fishing industries in the MDB; 

 reviewed literature and consulted with experts in the field to determine the likely 
impact of the Basin Plan on fish populations in the various regions of the MDB; and  

 held a workshop with representatives of the recreational and commercial fishing 
industries to determine the link between an increase in fish populations and the size of 
the fishing industry.  

Information from the different sources was combined to estimate the economic marginal 
impact of the Basin Plan.  
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1.4 Outline of the report 

The remainder of the report is structured as follows: 

 Chapter 2 provides an overview of the approach used to estimate the benefits of the 
Basin Plan on the fishing industries in the MDB and the underlying assumptions; 

 Chapters 3 to 5 discuss the inputs to the three components of the DAE approach: the 
estimated impact of the Basin Plan on fish populations (Chapter 3),  the current size of 
the fishing industries in the MDB (Chapter 4) and the relationship between fish 
populations and industry size (Chapter 5); 

 Chapter 6 discusses the findings from the benefits assessment and provides a 
quantitative estimate of the impact of the Basin Plan on the recreational and 
commercial fishing industries; 

 A number of risks and issues and how they affect the benefits estimates are discussed 
in Chapter 7; and 

 Chapter 8 discusses gaps in the data and literature and areas for further research and 
presents a monitoring and evaluation framework.  
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2 Methodology 

2.1 Introduction 

The methodology involved a combination of literature and data review (around the impacts 
of the Basin Plan on fish populations and the size of the recreational and commercial fishing 
industry), discussions with fish experts (to further refine the relationship between the Basin 
Plan and fish populations) and consultations with fishing industry representatives (to 
determine the relationship between fish populations and the fishing industry size).  

2.2 Overview of DAE approach 

In order to determine the marginal change in the allocation of water resources in the Basin 
under the Basin Plan and the corresponding incremental change in economic impact, DAE 
used a three-step approach to assess the benefits (as outlined in Figure 2.1).  The three 
steps involved: 

1. analysis of the impact of the Basin Plan on fish populations (Component A); 

2. analysis of the economic benefits of fishing (Component B); and 

3. analysis of the benefits of increased fish populations on fishing (Component C).  

Benefits were estimated based on the assumptions outlined in Section 2.3.  The focus was 
on ‘use values’ of fishing only.  Non-use values of fish (such as environmental, cultural and 
Indigenous values) as well as a number of potential risks and issues affecting the value of 
fishing are discussed qualitatively.    

This analysis is partial in the sense that it does not take into account the effects on input or 
output prices, nor does it consider flow-on impacts of changes to fishing activity.  This is 
considered appropriate given the scale of the effects.  However, any increase in fishing-
related expenditure may be at the expense of expenditure on other activities within or 
outside the MDB.    
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Figure 2.1: Overview of DAE approach 

 

Component A 

The increase in long-term average flows relative to the baseline as a result of the Basin Plan 
was used to determine the impact of the Basin Plan on fish populations.  Discussions were 
held with fish experts to determine the link between water flows and fish populations.  It 
was found that, while the impact of water flows on fish populations has been analysed in a 
number of studies, no study quantified the impact of the Basin Plan on species of economic 
value to recreational and commercial fishing in the MDB, as required for this analysis.  Fish 
experts found it difficult to quantify such an impact because of the detailed assumptions 
required.   

Hence, the basis for the quantification of the link between the Basin Plan and fish 
populations in Component A (percentage change in fish populations due to a percentage 
increase in water flows) was limited to the few relevant studies that had been undertaken.  
The focus for our study was on the impact on native fish, particularly the fish species that 
are economically most significant, i.e. Murray cod and Golden perch.  

Component B 

The value of the recreational and commercial fishing industries (in $), i.e. expenditure in the 
case of recreational fishing and market value in the case of commercial fishing, was based 
on existing studies and surveys.  

For recreational fishing, a literature and data review and analysis was undertaken to derive 
estimates of the economic value of the recreational fishing industry in the MDB and the 
number of anglers in the MDB.  A profile of recreational fishing by region was based on 
regional population estimates along with region-specific participation rates from previous 
surveys.  The value of the recreational fishing industry was based on the estimates of travel 
cost expenditure by local anglers and overnight visitors from previous studies.  This 
approach is more accurate when estimating the value of recreational fishing for the MDB as 
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a total than for estimating the value for regions, as regions with a larger population have a 
larger value of recreational fishing attributed to them than regions with small populations.  
One way to account for the fact that some regions with low population numbers are 
popular for recreational fishing was to supplement data on people living and fishing in the 
Basin with regional data on domestic and international tourists who visited the Basin and 
went fishing on their trip.  Research was also undertaken to determine the proportion of 
the expenditure spent on fishing versus boating.  

For commercial fishing, inputs from industry stakeholders were supplemented by published 
studies on the commercial fisheries in the different states and data on employment by 
region from the Australian Bureau of Statistics (ABS). 

Component C 

In order to determine the marginal impact of the Basin Plan on the fishing industries, DAE 
started with a working hypothesis of a linear relationship between fish populations and the 
size of the fishing industries (i.e. a percentage increase in the value of an industry due to a 
percentage increase in fish numbers).  This working hypothesis for the recreational and 
commercial fishing industries was refined at a workshop with industry stakeholders.  The 
impact of the Basin Plan was estimated as a change in consumer surplus (in the case of 
recreational fishing) and producer surplus (in the case of commercial fishing). 

2.3 Assumptions used for the analysis 

2.3.1 Basin Plan 

The marginal impact of the Basin Plan (2,750 GL) on fishing industries relative to ‘baseline’, 
as defined by CSIRO (2012), is estimated by the different economic outcomes arising from 
the two scenarios, and holding any other determinants exogenous to the Basin Plan 
constant. 

The baseline is defined as the water management arrangements in place and the flow 
regime in the MDB, including any water recovered under The Living Murray, up to 30 June 
2009 (Burns, 2012)1.  This encompasses the legislative framework and water resource plans, 
which were previously only regulated by individual State jurisdictions.  

The key objective of the Basin Plan is to reduce water consumptive diversions, and to 
return some water for environmental flows.  In addition to more water, the Basin Plan also 
gives waterway managers more control over the nature and timing of the environmental 
flows.   

The change in diversion limits (yielding a total of 2,750 GL recovered per annum) for each 
MDB catchment is outlined in the draft Basin Plan2.  However, for the purpose of assessing 

                                                             
1 The baseline data do not taking into account any of the buybacks from 1 July 2009 onwards, which account for 
about 1,250 GL that have been already contracted under water recovery programs by the Australian, NSW and 
Victoria governments to September 2011. 

2
 Note that the catchment contribution to shared reductions, which account for about 40% of the volume of 

water recovered, are not prescribed (and currently unknown) by the Basin Plan. 
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the impact of the 2,750 GL scenario on native fish populations, it was not water recovery by 
catchment that matters.  Rather, it is the change in flows within each of the regions.  The 
MDBA’s hydrological model provides long-term averages of end-of-system (EOS) flows from 
1895 to 2009 at the regional level (in line with earlier CSIRO reports (2012)), as shown in 
Table 2.1, under pre-European settlement conditions (‘without development’), the baseline 
level and the MDB´s 2,750 GL water recovery plan.  According to advice provided by the 
MDBA, this aligns with the hydrological models used by the other consultancies.   

These hydrological data are the core input used to define the new flow regime of the Basin 
Plan at the regional level and are MDBA´s best current estimates of flows associated with a 
2,750 GL water recovery amount.  These figures are used to calculate the long-term 
average percentage change in flows, which in turn is used to estimate the impact on fish 
populations at the regional level. 

Table 2.1: Long-term average flows 

MDB REGION Location Long term average flow (GL/y) 

WITHOUT 
DEVELOP-

MENT 

BASELINE BASIN PLAN 
2,750 GL 

% Increase in 
EOS water 

flows 

Barwon-Darling Menindee Inflow 3,092 1,723 1,910 11% 

Border Rivers Mungindi Flow 797 513 542 6% 

Campaspe Total Outflows 281 153 182 19% 

Condamine-Balonne Condamine-Balonne 569 242 294 21% 

Goulburn-Broken Flow at McCoy's Bridge 3,368 1,647 2,108 28% 

Gwydir Gwydir EOS 368 174 203 17% 

Lachlan Lachlan EOS 160 97 109 13% 

Loddon Loddon EOS 239 126 150 19% 

Lower Darling Burtundy, Great Darling 
Anabranch 

2,268    1,023  1,140  11% 

Macquarie-Castlereagh EOS Flow 760 577 607 5% 

Moonie Gundablouie 96 71 74 3% 

Murray  Barrages 12,377 5,088 7,149 40% 

Murrumbidgee Murrumbidgee EOS 2,848 1,545 2,005 30% 

Namoi Namoi EOS 828 653 671 3% 

Ovens  Peechelba 1,728 1,686 1,686 0% 

Paroo Wilcannia  327 327 327 0% 

Warrego Total Outflows  69 58 59 2% 

Wimmera Flow in Hindmarsh 212  149  167  13% 

Source: MDBA hydrological model (2012) 

Note: Lower-Darling flows are not EOS, as in the other regions: they are a flow at the end of the Lower-Darling 
system, but have not been used in the Basin Plan other than as an inflow into the Murray at those endpoints. 
Flows along the Wimmera region are most indicative.  The Wimmera-Mallee reduction is going to be achieved 
by buy back from an irrigation scheme near Horsham.  
Flow data for Eastern Mount Lofty Ranges were not provided; however, it does not appear to be critical, as the 
Basin Plan does not prescribe any water to be recovered from this region. 

It is important to note here that we are taking the changes to the end-of system flows in 
each region as typical of the changes to whole of system flows in each region.  This is a 
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simplistic assumption.  Of course, only some of the waterways that contain fish and fishing 
activity in the MDB are regulated, and able to be directly affected by the Basin Plan.  This is 
particularly the case in the higher rainfall regions, where there are many fishable but non-
regulated waterways.  However, fine spatial data on the fishing activity in these non-
regulated waterways were not available.  In the drier lowland areas, where the flow 
implications of the Basin Plan are more apparent, this is less likely to be an issue as there 
are fewer, if any, non-regulated waterways able to support an economic fishery. 

2.3.2 Baseline 

The approach to defining the baseline scenario is the same as the one used in the CSIRO 
Multiple Benefits of the Basin Plan Project, where two worlds are being compared – one 
with the Water Act in existence, the other without.  In this case, the difference being 
measured is between the baseline and the Basin Plan.  

DAE has quantified/established the size of recreational and commercial fisheries in the 
MDB for 2009, as a recent reference period prior to the implementation of the Basin Plan.  
Data from earlier years were not incorporated due to inconsistency in fishing industry data 
and the more markedly effect of drought, which may have naturally constrained industry 
activity for both commercial and recreational fishing.  Data were inflated to 2012$ for ease 
of presentation.  

The marginal effect of fully recovered water flows, as defined by the 2,750 GL scenario of 
the proposed Basin Plan, is then linked directly to a change in native fish populations and 
additional value in recreational and commercial fishing industries in any given year.  

2.3.3 Variability of outcomes 

Assumptions are based on long-term average flows, with impacts estimated relative to 
those flows.  In reality, annual flows fluctuate over time and the average annual flows may 
rarely happen.  While it may be possible to determine water flow scenarios for dry or wet 
periods, no data or information are available on how fish populations respond to dry or wet 
years over time under the baseline scenario or the lag in their response.   

Rather, the approach here has been to establish a baseline scenario that assumes long-term 
average flows and corresponding fish habitat and fish populations.  Hence, the variability of 
outcomes as a response to wet/dry periods was not quantified as part of this project and 
results should be interpreted as average annual impacts.  Nevertheless, Chapter 7 provides 
a qualitative discussion around how wet/dry periods may affect the annual results.   

2.4 Assessment of the marginal impact 

When valuing the fishing industries in the MDB and estimating the benefits from the Basin 
Plan, DAE used the best available data provided by the literature.  This included travel 
expenditure for recreational fishing, and value of production and total costs, where 
available, for commercial fishing.  DAE used these data to quantify the value the industry as 
a whole and the marginal impacts on recreational and commercial fishing associated with 
environmental improvements from the Basin Plan.   
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It is important to note that the change in expenditure and market value alone does not 
reflect the additional economic value of the fishing industries, which is more broadly 
defined in terms of welfare measures such consumer and production surplus (refer to Box 
2.1).  Thus, the marginal impact of an environmental improvement on fishing industries is 
defined as the change in economic surplus derived by consumers and producers in the 
recreational and commercial fishing industries, respectively.   

In the case of recreational fishing, the consumer surplus was calculated as the full value 
anglers place on their recreational experience and beyond what they would need to pay to 
access a fishery, which is obtained from their willingness to pay to undertake fishing trips 
(derived analytically from existing survey findings).   

In the case of commercial fishing, the economic surplus is calculated as the difference 
between the gross value of production and total cost of providing fish for human 
consumption, based on recent industry data.  

Box 2.1: Economic surplus measures used in environmental valuation 

Environmental valuation is based on welfare economics.  The value of environmental goods 
and services, even if there is no market for them, can be inferred from market transactions, 
such as spending on recreational activities to visit national parks or iconic sites.  In these 
cases, a change in environmental quality will affect economic behaviour, as it impacts on 
individuals’ utility levels.  In the case of industries harvesting a natural resource, changes in 
environmental quality are likely to affect their production relationships and, consequently, 
profit levels. 

The economic value of a good or service is measured through the consumer surplus, which 
is the overall value people derive from its consumption and reflects the amount consumers 
would be willing to pay for it beyond its current market price.  Economic theory shows that 
if the demand for a good increases with environmental quality (i.e. there is a link between 
the environmental quality and demand for a good) the welfare change associated with this 
increase is given by the change in consumer surplus3, which is the difference in the overall 
value before and after the change in environmental quality, as described in Freeman 
(1993).  In the case of production activities, the additional welfare due to a change in 
environmental quality is obtained from the change in the producer surplus, which is the 
additional value producers can derive from supplying a good or service under specified 
market prices. 

 

                                                             
3
 Passive use values cannot be captured under this framework. 
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3 Estimated impact of the Basin Plan 
on fish populations 

3.1 Introduction 

The first component in the DAE approach (Component A) involves the estimation of the 
impact of increased environmental water flows as a result of the Basin Plan on fish 
populations.  

Fish populations in the MDB are inherently hard to measure, let alone predict in the future.  
For instance, recent drought periods have meant that the current baseline for fish 
populations in the MDB is ‘under continuing decline’ (CSIRO (2012), p.24).  Over the last 
decade, only few studies, such as CSIRO (2012), have applied biophysical (hydrological and 
ecological) modelling to assess the impacts of a range of flow regime scenarios in the MDB 
on the Basin´s ecosystems.  

The CSIRO study (2012) on the Assessment of the Ecological and Economic Benefits of 
Environmental Water in the Murray-Darling Basin is the most comprehensive modelling 
exercise undertaken to date to evaluate the impacts of the Basin Plan on Basin’s ecosystem.  
This study estimates the additional value from enhanced habitat ecosystem services in 
relation to native fish, as well as floodplain vegetation and waterbird breeding.  The study 
acknowledges that modelling the interactions between flow targets, water quality and 
native fish population responses (particularly, given the divergent requirements of different 
fish species) cannot be fully achieved with the existing data, models and knowledge base.  

The approach used in this study is based on estimating lagged correlations between 
predicted fish habitat suitability scores and the abundance of fish groups across several 
sites, while using preference curves for each fish functional group (see Appendix A for 
details).  Overall, the study found that the expected positive ecological response in terms of 
recruitment of fish groups that depend on in-channel flows, e.g. Murray cod and Macquarie 
perch, is likely to be smaller than in fish groups depending on flooding such as flood 
spawners, e.g. Golden and Silver perch, and main channel generalists, e.g. Australian smelt, 
Bony herring, Flathead gudgeon.  Nevertheless, the study notes there is still a poor 
understanding of how ecosystem services are likely to respond to changes in flow.  

From existing studies, it is possible to estimate how the change in water flow regimes, as 
proposed by the Basin Plan, could directly affect fish populations in at least three ways: 

 Increase in water volume: increasing the contribution of water flows in the system 
supports fish spawning and recruitment conditions through more water; 

 Improved water quality: including chemical, thermal and suspended pollutant load 
attributes of the water.  Major water quality issues in the MDB are in relation to the 
acidification of the Lower Lakes due to low water levels, the formation of 
cyanobacterial blooms in inland waterways and blackwater events due to infrequent 
floodplain inundation; and 
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 A more natural flow regime: relating not just to more water but to the timing of the 
water releases, in particular better mimicking natural flow regimes rather than the 
needs of consumptive water uses (which typically require high flows when the rivers 
are naturally low).   

Fundamentally, this analysis focuses on the direct response of fish population to a change 
in the flow regime, with particular attention to native species.  Ecosystem health measures 
provided in the literature are currently not fed into this analysis, due to the difficulty in 
asserting their impact and economic effect on each MDB region.  

In describing fish population responses to changes in the flow regime, we assume that the 
additional water is managed with the needs of native fish populations as an objective 
along with the other ecological, social and economic objectives of the Plan.  This is a 
fundamental assumption to our analysis.  

It is important to recall that introduced fish species may potentially create disbenefits 
depending on the timing of flows.  However, if water is used and managed to provide 
beneficial conditions for native fish, it is unlikely that it would provide the conditions for 
supporting increased relative dominance from introduced species.  Any such management 
plan is hypothetical in nature and the details would have to be determined by local 
management authorities. 

The following sections outline the key assumptions and inputs to understand the impact of 
changes in flow regimes on fish populations. 

3.2 Fish populations in the Murray-Darling Basin 

The MDB is home to 44 native fish species as well as 12 introduced species (particularly 
carp).  Some of the most notable native species for recreational fishing include Murray cod 
and Golden perch (Freshwater catfish and Silver perch can be caught in approved 
impoundments only), whereas Brown trout, Rainbow trout, carp and Redfin are the 
introduced species more commonly targeted, as well as crustaceans such as Murray 
crayfish, yabby and shrimp species (Lugg, 2011).  The Sustainable Rivers Audit (SRA) found 
that common introduced species, such as carp, Goldfish and gambusia, are currently found 
across all the Basin regions4 (Davies et al., 2008).  

The SRA identified the relative population and biomass of native fish across the MDB over 
2004 to 2007, as shown in Table A.1 in Appendix A.  The sites with the largest fish biomass 
were located in the Murray, Campaspe, Eastern Mt Lofty Ranges, Lower Darling and Loddon 
regions of the MDB.  A high proportion of native fish numbers and biomass has been 
observed in relatively remote areas of the Basin, such as the Border Rivers, Darling, 
Warrego and Paroo.  Further, the SRA developed a Sustainable River Fish Index (SR-FI)5.  
The SR-FI rated the conditions of fish communities as ‘moderate’ in only three regions 
(Paroo, Condamine and Border Rivers), while other communities were either rated as ‘poor’ 
(Warrego, Murray, Gwydir, Ovens, Wimmera-Avoca, Broken, Macquarie) or ‘extremely 

                                                             
4 This statement excludes fish populations in the Coorong and Lower Lakes, which were not captured in the SRA. 

5
 The SR-FI is obtained from five main metrics measuring the proportion of native fish biomass, abundance and 

number, as well as the ratios of observed to expected and observed to predicted species.  
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poor’ (Castlereagh, Lachlan, Upper Murray, Murrumbidgee, Loddon and, notably low, 
Campaspe and Goulburn), indicating that there is significant scope for improvement.  

In 2003, an expert panel of the Native Fish Strategy6 (NFS) established that native fish 
populations in the Murray-Darling Basin are currently estimated to be about 10% of their 
pre-European settlement levels.  The main contributing factors to the decline in fish 
populations are unprotected fish habitats, unmanaged riverine structures, reduced water 
quality, adverse effects of translocation and stocking, and uncontrolled pest species 
(Barrett, 2004; Lintermans, 2007; Koehn and Lintermans, 2012).   

In relation to the Basin Plan, flow regimes diverging from natural flows have shown to have 
an adverse impact on native fish species numbers and diversity.  Other issues that have 
affected native fish species in the MDB include (Beesley and King, 2011; Koehn, 2011; Lugg 
2011) include: 

 Water resource developments during the drought that have led to prolonged no-flow 
periods and complete drying of drought refuges within river channels affecting some 
native species;  

 Seasonal flow reversals (i.e. releasing water from impoundments over summer) that 
have reduced the low-level warm water required for the spawning and recruitment of 
many native species;  

 Creating impoundments, which has created a range of problems to the connectivity of 
the Basin and the conversion of flowing water to still water habitats; 

 The reduction in flooding of floodplains and wetlands, which is likely to have reduced 
food resources’ inputs, such as plankton, to main river channels, which has probably led 
to a reduction in recruitment and growth of native species; 

 Hypoxic Blackwater events, as water flows have resumed following the drought, which 
have led to fish kills, reduced spawning and recruitment, particularly of Murray cod; 

 Dominance of introduced species (such as carp) in areas with impounded floodplain 
waters, lowland river channels and associated wetlands and lakes; and 

 Other non-hydrologic aspects such as disease, historical overfishing, fish passage 
barriers, habitat decline (e.g. sedimentation) and decline of riparian vegetation, which 
have reduced the capacity of fish to survive.     

By the end of 2010, six Murray-Darling fish species were listed under the national 
threatened species legislation.  Moreover, internal research in the MDBA (Pritchard, 2012), 
on changes in trajectory and status of native fish populations across the Basin in 2011 has 
indicated ‘a clear pattern of continued regression with only a few species and populations 
displaying any evidence of recovery’.  

Of the threats identified above, only those relating to flows and the management of those 
flows are directly influenced by the Basin Plan.  The potential removal of other threats to 
native fish populations are not considered here. 

                                                             
6
 The NFS initiative towards developing a coordinated ‘whole-of-fish-community’ strategy to rehabilitate native 

fish populations started in 1999.  The NFS was agreed by the relevant jurisdictions in 2003. 
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3.3 Estimated impact of the Basin Plan on fish 
populations 

DAE’s analytical approach to assess the impact of the Basin Plan on fish populations 
consisted of an extensive literature review on the status of knowledge of fish populations in 
the MDB and their potential (or previously observed) response to the proposed changes in 
the flow regime, complemented by individual consultations with fish experts (see Box 3.1).  
These consultations were aimed at gaining a solid understanding of the likely response of 
native fish species under the Basin Plan.  Consultations were also intended to establish and 
identify appropriate assumptions and indicative estimates of such a response to feed into 
the economic analysis of the fishing industries in the MDB.  In order to estimate the effects 
of the Basin Plan on fish populations at the regional level, DAE applied a general 
relationship between changes in flow and native fish on each MDB catchment, as is 
discussed in more detail below.  

The Basin Plan determined the consumptive uses of river flows be reduced by 2,750 GL per 
annum by 2019 to achieve the MDB’s sustainable diversion limits.  About 85% of the 
reduction in water consumption should occur in the Southern Basin.   

The critical status of native fish as a result of diverse flow management issues and other 
factors since the European settlement is presented in the previous section.  However, more 
generally, an indication of the relationship between fish populations and environmental 
flows need to be established.   

Qualitative findings of the impact of water flows on native fish 

Earlier studies such as Harris and Gehrke (1994) have indicated that flooding in natural 
stream flows, after controlling for other environmental factors, favours reproductive 
behaviour in some Australian fish species, particularly Golden perch and Australian bass.  By 
contrast, fish species such as Murray cod and possibly Silver perch do not require flooding 
to spawn, but its larval survival and cohorts are nevertheless favoured by suitable flooding.  
Recent studies that have investigated the impact on native fish in the MDB include 
Ferguson et al. (2010), and King et al. (2009) and King et al. (2007) and are discussed in 
more detail below.  

King et al. (2007) showed there can be a strong link between environmental flows on fish 
recruitment, as occurred in the 2005 flood event in Barmah-Millewa Forest, which led to 
positive benefits for native fish.  The main benefit was the increased spawning intensity in 
Golden perch and Silver perch, and the increased number of young Murray cod, Trout cod 
and Southern pygmy perch.  Flooding also provided habitat maintenance and connectivity 
of floodplain habitats such as wetlands and creeks for fish recruiting on the floodplain.  

King et al. (2009) undertook a review of 101 publications and 187 flow statements, 
asserting whether evidence is provided to support the influence of flows and other 
environmental factors on spawning and recruitment of native fish in the MDB (most studies 
are on Golden perch, Silver perch and Murray cod).  The review concludes that for the 
majority of species, most information is known about the flow and habitat requirements for 
spawning, but not the environmental conditions required for successful recruitment.  
Critically, most of the studies were classified to be of ‘low scientific confidence’. 
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Ferguson et al. (2012) analysed 25-year time-series catch and effort data of the Lower River 
Murray and found that the effects of reduced freshwater inflows produced a strong decline 
in species richness in freshwater and estuarine habitats and species diversity in the 
estuarine habitat.  The variability in freshwater inflow explains the variation of fish 
abundance in the case of Black bream, Yellow-Eye mullet and Pipi.  Relative abundance of 
species with rapid growth and early maturation (opportunistic strategists), e.g. carp, 
increased following high freshwater inflows. 

The relationship between flow and ecosystem benefits is complex, and floods can have 
positive or negative effects on fish, e.g. the large-scale flooding of 2010/11 did not deliver 
the expected benefits to native fish (Beesley and King, 2011).  A modelling exercise would 
be ideally undertaken to investigate the changes in native fish population by species due to 
any direct/indirect and feedback effects from changes in water flow regimes.  For example, 
the change in flows is spatially and seasonally highly variable and the way recovered water 
is used will have a diverse range of implications for fish spawning and recruitment.  

More generally, DAE’s departing assumption is that restored water flows will be used and 
managed with benefits for native fish as an objective, among the other ecological, social 
and economic objectives of the Plan.  All impact estimates in this report are conditional on 
this assumption.  More water can only yield greater fish populations of the magnitude used 
in this report if the additional water is managed in way that enhances either spawning or 
recruitment of the economically important fish species.  Whereas enhanced spawning 
requires flows of the right timing, level and temperatures to suit the different spawning 
requirements of the different species, enhanced recruitment is more broadly a function of 
the enhanced in-stream ecological health. 

Further, long-term annual average end-of-system flows in each MDB catchment are used to 
evaluate the long-term effect of the change in water flows on fish.  This underlying 
assumption is required in the absence of detailed water-flow use scenarios and will provide 
a reasonable measure of the best possible effect of the Basin Plan on native fish species.  

Quantitative findings of the impact of water flows on native fish 

The effect of the Basin Plan on fish populations is built on the findings and modelling 
assumptions reported in previous studies relevant to the MDB.  Three key studies were 
utilised to derive the relationship between water flows and fish populations, including two 
studies that were recommended by fish experts: 

 CIE (2011) undertook a cost-benefit analysis of the Basin Plan based on long-term 
average flows under 3,000 GL/3,500 GL/4,000 GL scenarios and the assumption that 
habitat quantity and quality increase linearly.  As a result, this work proposes a 1:1 
relationship between water availability for environmental purposes (this impact was 
formally modelled on a separate work by SMEC) and fish abundance.  

 An internal paper at NSW DPI prepared by Allan Lugg (2011), based on a fish response 
model, indicates that a 3,000 GL reduction in diversions equating to a 22% change, in 
the MDB as a whole, from existing conditions is likely to lead to a 7% to 8% increase in 
native fish, i.e. a 3:1 relationship between water flows and fish populations.  

 By contrast, the report ‘Farms, Rivers and Markets – doing more with less water’ (Bond 
et al., 2012) estimated that a 10% end-of-valley flow diverted is associated with, 
roughly, a 2% decrease in the probability of persistence for Murray cod and Golden 
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perch (this effect is calculated for reference regions in the MDB and is assumed to hold 
by increasing water flows and accounts for climate change effects), i.e. a 5:1 
relationship between water flows and fish populations.   

Among these studies, only Lugg (2011) and Bond et al. (2012) use a combination of 
ecological and hydrological modelling (as well as agricultural economic modelling in the 
most recent study) to derive the broad effect of changes in flows on native fish species.  
Both studies are based on flow simulations that are not optimised to benefit native fish 
species, but where native fish was one of the objectives, i.e. water was assumed to be 
managed with native fish in mind and in a way that will benefit native fish.  This assumption 
is critical.  For instance, Lugg (2011) explains that the 3:1 relationship is partly explained by 
the fact that a large proportion of the increased flows would be managed to meet non-fish 
objectives, such as floodplain wetlands and colonial nesting waterbirds.  In the case of 
Bond’s 5:1 relationship, the Farm, Rivers and Markets (FRM) farm economic optimisation 
model was used to estimate irrigation demand levels under climate change and assess 
sharing options between environmental and agricultural uses in a generic southern MDB 
catchment. 

Expert advice from our discussion with lead scientists in this area (see Box 3.1) confirmed 
that using either of these two latter estimates (3:1 and 5:1), which are derived from 
integrated ecological modelling frameworks, appears to be preferable to the 1:1 effect 
provided in the CIE study. 

Box 3.1: Discussion with fish experts: the impact of restored water flows on fish 
populations 

As part of the consultations, DAE held individual discussions with the following scientists to 
inform our Component A:  

 Dr Janet Pritchard (Native Fish Strategy, Natural Resource Management at MDBA); 

 Dr Alison King (Research Institute for the Environment and Livelihoods, Charles Darwin 
University); and 

 Dr John Koehn (Arthur Rylah Institute for Environmental Research, Victoria Department 
of Sustainability and Environment).  

The key points of these discussions are summarised next. 

 The MDB’s native fish community of is under continuing decline.  In particular, the 
recent extreme drought has heavily impacted native fish. 

 There is little work assessing the effect of changes in river flows on fish populations, but 
the current knowledge suggests that fish communities have declined in highly regulated 
rivers compared with non-regulated rivers.  River regulation has probably affected fish 
in the MDB in a variety of ways, including disconnection to floodplains and wetlands 
(due to levees, and / or reduced floodplain inundation events), environmental cue 
changes for spawning and movement (e.g., timing, magnitude and temperatures are 
key attributes), decline in primary and secondary productivity and decline in water and 
habitat quality.  However, scientists can predictions with varying confidence across 
species, how various different types of flow may influence them. 

 Environmental flows do not necessarily have to be floods – they can be reinstate of low 
flows or within channel pulses, or managed water into specific wetlands.  In order to 
quantify the response of a particular fish species in the MDB to either positive or 
negative flow changes, information such as predicted magnitude, frequency, 
seasonality, duration of specific events, need to be specified. 
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 The response of fish populations to environmental flows restoration will vary across 
species and will depend to some degree on the ecological lags relevant to each species.  
For example, longer-lived such as Murray cod do not need to necessarily breed every 
year and therefore population changes need to be assessed over the longer term.The 
mix of species (and ratio between native to introduced species) and their ecological 
requirements are highly variable.  Furthermore, the proportion of native and 
introduced fish may change and fish in different parts of the Basin are unlikely to 
respond in a similar manner.  The effect of flows on fish recruitment may be similar in 
life history groups (i.e. groups largely based on life history attributes), but it is not the 
same across all native species.  There is little information on the likely magnitude of 
change on each group or target species. 

 Fish response to flows may also vary across the MDB, as rainfall and temperature vary 
regionally.  For example, Golden perch is distributed right across the MDB, but southern 
Golden perch seem to spawn and recruit most successfully during floods or within 
channel flow rises, while in the north floods or low flows are best. 

 The change in flow regimes is also likely to alter water quality and habitat, which makes 
it very difficult to separate these contributions to fish populations.  In addition, most 
regulated systems will also have other confounding issues (including in their 
catchments), such as land use change, desnagging, sediment intrusion, etc. 

 The Native Fish Strategy (NFS) identified a set of actions towards rehabilitating native 
fish species in the MDB from the current, 10% of levels prior to European settlement to 
60% of these levels. These figures were provided by an expert panel to set measurable 
objectives for the NFS.  This panel also assessed the proportion that each objective of 
the strategy would contribute to rehabilitation, including environmental flows.  This 
panel suggested that native fish populations could increase from 10% to 35% of pre-
European settlement levels by  environmental flow restoration only (which is relevant 
to the Basin Plan).  However, this impact will be highly dependent on the amount of 
water and how it is used (see figure below). 

Rehabilitation of native fish communities – cumulative impact of all interventions  

 
Source: MDBA (2003) 
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 The figure shows that in the NFS, it was estimated that 35% of the 60% improvement 
could be achieved by restoration of adequate environmental flows (although no specific 
amount of water restored was specified), which is about 58% of the NFS’ rehabilitation 
target. 

 In practice, there are two main reasons why native fish cannot be fully recovered as 
described.  First, environmental managers cannot direct all recovered water towards 
environmental flows.  Second, other management actions, such as exotic species 
management, habitat restoration and fish passage, are also required for substantial 
improvements in the fish community to occur.    

 Different species will react differently: among native species, Golden and Silver perch 
are likely to benefit from restored flows, as they may need flow pulses for their 
spawning and movement, whereas Murray cod spawn fairly consistently irrespective of 
flows, but recruitment may be stronger in wetter years.  However, more detailed 
studies over longer time periods, with varying flow conditions are required to 
strengthen these relationships.  Introduced species such as trout will not be affected by 
restored flows, as flows will mainly be targeted in different habitats than they occur.  
Carp should be managed as a pest species (it is a low value product in the market and 
even fishing industry is currently not coping with its numbers).  

 Over time, migratory fish across all MDB catchments is expected to benefit from 
environmental water recovered in any given site – if the water is managed in a way that 
benefits native fish.  In other words, even small catchments where no additional water 
restoration is mandated will benefit from increased flows attained in other catchments, 
resulting in an overall increase in fish populations across the Basin, but this does not 
necessarily mean that differences in fish abundance and diversity will be minimised.  
Thus, it is likely that any differences in local effects on fish populations will smooth out 
over the 20-year horizon throughout the Basin. 

Ideally, the effect on fish species would be estimated individually for the four main fish 
categories: introduced acclimatised fish, introduced pest, native fish, and estuarine fish.  
Each of the fish categories are likely to be affected differently by recovered water flows.  
However, analysis by fish species was not possible due to lack of data, which meant that 
assumptions on other economically relevant fish species need to be made.  This is 
summarised in Table 3.1. 

Table 3.1: Fish categories 

Fish type Species examples Economic importance Ecological 
impact of Basin 
Plan 

Upland Trout Large No change 

Lowland Natives –  
In-stream spawners 

Murray cod Large Moderate 

Lowland Natives – 
Floodplain spawners 

Gudgeon, smelt None High 

Golden perch Large High 

Lowland Introduced  Carp Small* Small 

Estuarine (Coorong and 
Lower Lakes) 

Flounder Moderate Small 

* Carp is valuable to some, but a nuisance to many, so on net balance economic importance is small. 
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The fish responsiveness estimates are applied to those native species of economic interest 
to recreational and commercial fishing, i.e. Golden perch, Murray cod.  The immediate 
ecological impact is expected to be larger for some small floodplain breeding fish species 
like the Australian smelt.  However, they are not economically significant.  The increases in 
the populations of the economically valuable fish species of Murray cod and Golden perch 
are more due to improved recruitment arising from an overall healthier ecosystem 
response to the Basin Plan, rather than increased spawning activity from the species 
directly.  As an example, although Murray cod do not breed on the flood plain and will not 
increase spawning as a result of a floodplain flow event, they share the ecosystem with 
species that do.  In the case of Golden perch, the benefits arise both from a healthier 
ecosystem and increased spawning due to increased flows. 

There is likely to be a lag in the fish population response to increased water flows 
particularly as the two native fish species of interest are long-lived: Golden perch typically 
live for around 10 to 12 years, while Murray cod has a lifespan of 30 years or more.  As 
such, the fish population at any point in time will generally reflect the flows and conditions 
that prevailed over many years, not just in the most recent year.  This has the effect of 
smoothing out some of the variability in populations that would exist if fish populations 
were purely a function of the most recent annual flows.  Importantly, the lag in the fish 
population response is important in the context of the RIS, as this means that significant up-
front investment is required before the full impact on fish populations can be observed.  
The lag in the fish population response was not explicitly incorporated into the analysis.  
There is both an immediate and a long-term response in fish populations and there is 
uncertainty around the magnitude of both, as this depends on the species, catchment and 
other factors affecting recruitment and spawning.   

Impact on introduced species 

It is assumed that additional effects on introduced species would not entail additional 
economic benefits/disbenefits to these industries.  According to advice from the workshop 
held with industry representatives (see Chapter 5), flows that are managed with native fish 
as an objective have less impact on introduced species, possibly even leading to a reduction 
in relative numbers.  Based on that advice and lack of data on the impact of the Basin Plan 
on introduced species, the impact was assumed to be zero.  

However, according to fish experts additional flows, especially if not managed for native 
fish species, can enhance spawning and recruitment of alien species, such as carp, and 
gambusia (King et al. 2007, Beesley et al. 2011, King et al. 2011a, Beesley unpublished 
data).  Furthermore, flows can create hypoxic Blackwater events which can lead to fish kills, 
and reduced spawning and recruitment of natives (King et al. 2011a, b), which, in turn, can 
result in a dominance of alien species.  Hence, any change to the assumption that ‘water 
flows are managed with native fish as an objective’ is likely to reduce benefits and may 
even lead to disbenefits.   

Input to the analysis 

Based on the existing literature, DAE determined that the most appropriate assumptions 
for the relationship between flows regimes and fish populations in the MDB in the long-
term are: 
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 3:1 and 5:1 fish responsiveness scenarios based on Lugg (2011) and Bond et al. (2012) 
respectively), which are used to evaluate the marginal impact of the Basin Plan on fish 
populations; and 

 the use of fish responsiveness scenarios based on studies that investigated the impact 
of flow regimes on economically important native species in the MDB (e.g. Golden 
perch, Murray cod) which are assumed to have the biggest impact on the fishing 
industry;   

 the use of fish responsiveness scenarios that had native fish as an objective along with 
other ecological, social and economic objectives of the Plan 7; and 

 no significant economic impact on introduced species. 

The underlying assumptions of this analysis do not fully reflect the inherent complexity of 
ecosystems response to the change in flows8.  However, they may be sufficient to provide 
the long-term response of fish population due to the Basin Plan (within 20 years), as the full 
increase in environmental flows in the MDB would be expected to be met by 2019.  

Based on those assumptions, Table 3.2 shows the estimated impact of increased 
environmental water flows as a result of the Basin Plan on fish populations.  Across the 
MDB, water flows are expected to increase by 22.2%, with regional flows expected to 
increase by between 0% (Eastern Mt Lofty Ranges, Oven, Paroo and Wimmera-Avoca) and 
40.5% (Murray).  As a result, fish populations in aggregate are expected to increase by 
around 7.6% under Scenario 1 and 4.4% under Scenario 2.   

It is important to note that these fish populations figures are indicative only and do not take 
into account any broader impacts that highly migratory fish species may induce across the 
Basin (including in those catchments with no water recovery under the Plan).  In the case of 
Golden perch, any of these broader dynamic impacts could be well realised within a 20-year 
timeframe.   
  

                                                             
7
 Defining how managing water flows can be used to benefit fish species is not the purpose of this report.  This 

is to be determined by the local management authorities.  The 3:1 and 5:1 relationships are based on the most 
relevant literature on the effect of flows on fishing populations, but are only indicative and do not represent any 
optimal outcomes.   

8 For example, the Sustainable Rivers Audit has shown that the condition of fish stocks varied throughout the 
Basin. As a result, the fish population and fishing industry response in reality will differ according to the current 
status of fish stocks and conditions across catchments.  As noted earlier, the required fine regional detail on fish 
populations and fishing industry size is not available, so detailed regional variations cannot be factored in the 
present analysis.   
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Table 3.2: Status of knowledge on fish populations and flow impacts by MDB region 

MDB region Fish  
biomass1 

 [kg per 
site] 

Env. water to 
recover under 
the Basin Plan 

[GL/year]2  

% change in 
EOS water 

flows3  
(2,750 GL) 

% change in 
native fish 

Scenario 1 (3:1) 
(Lugg, 2011) 

% change in 
native fish 

Scenario 2 (5:1) 
(Bond et al., 2012) 

Barwon-Darling No data 30.5 10.8% 3.7% 2.2% 

Border Rivers 9.5 67.1 5.7% 1.9% 1.1% 

Campaspe 13.5 33.9 18.9% 6.4% 3.8% 
Condamine-Balonne 4.5 109.4 21.5% 7.3% 4.3% 

Eastern Mt Lofty Ranges No data 0.0 0% 0% 0% 

Goulburn-Broken 7 469.8 28.0% 9.5% 5.6% 

Gwydir 9.5 42.0 16.5% 5.6% 3.3% 

Lachlan 4.5 48.0 12.7% 4.3% 2.5% 

Loddon 11.5 28.0 19.4% 6.6% 3.9% 

Lower Darling 12 16.2 11.48% 3.9% 2.3% 

Macquarie-Castlereagh 4-9 65.9 5.3% 1.8% 1.1% 
Moonie No data 5.0 3.1% 1.0% 0.6% 

Murray 17 1133.1 40.5% 13.8% 8.1% 

Murrumbidgee 4.5 607.9 29.8% 10.1% 6.0% 

Namoi 6.5 53.2 2.8% 1.0% 0.6% 

Ovens 9.5 0.0 0% 0% 0% 

Paroo 1 0.0 0% 0% 0% 

Warrego 4 8.0 1.6% 0.6% 0.3% 
Wimmera-Avoca 7 23.0 12.6% 4.3% 2.5% 

TOTAL BASIN -  2,750 22.24% 7.6% 4.4% 

1 Data not used in the model (only provided for illustrative purposes). 

2 Indicative only, as shared reductions are not prescribed in the Basin Plan.  Total reductions may assume equal distribution of 
shared reduction and not taking into account existing buybacks from 1 July 2009 onwards (about 1,250 GL have already been 
contracted under water recovery programs by the Australian, NSW and Victoria governments to September 2011).  

3 Long-term average downstream flows provided by MDBA’s hydrological model (see notes in Table 2.1).  

4 The percentage change in native fish is calculated as the product of the percentage change in EOS flows and the native fish 
population responsiveness relationship (either 3:1 or 5:1).  For example, in the Murray region a 40.5% increase in EOS flows is 
expected to produce a 40.5%*(1/3)=13.8% increase in fish populations under the Scenario 1 and a 40.5%*(1/5)=8.1% increase 
in fish population under the Scenario 2.      
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4 Current size of the fishing 
industries in the MDB 

4.1 Introduction 

The next step in the approach is the estimation of the current size of the fishing industries 
(recreational and commercial) in the MDB (Component B).  Desktop research was 
undertaken to establish the size of both the commercial and the recreational fishing 
industries.  

4.2 Recreational fishing industry in the MDB 

4.2.1 Valuing recreational fishing  

Recreational fishing undertaken by people living in the MDB 

Using information from the Ernst & Young 2009 study of the Recreational Fishing Sector in 
Victoria9 and applying participation rates from the 2000/01 National Recreational and 
Indigenous Fishing Survey (NRIFS) to an ABS estimate of the population of the MDB, Ernst & 
Young (2011) estimated that in 2010/11: 

 there were 429,857 anglers residing in the MDB who undertook a total of 5.16 million 
fishing trips per annum (12 per angler) and spent an average of $262 per trip (note: the 
average estimates are based on the Victorian data and were not adjusted for 
behavioural differences or differences in expenditure); 

 recreational fishing in the MDB as a whole had a direct expenditure of between $571 
million and $1,686 million – with a most likely estimate of $1,352 million; and 

 recreational fishing had a number of flow-on impacts including between $158 million 
and $468 million in direct value added (with a most likely estimate of $375 million), a 
contribution to GDP of between $170 million and $503 million (with a most likely 
estimate of $403 million) and between 4,623 and 13,660 jobs (with a most likely 
estimate of 10,950 jobs).  

Expenditure (based on the 2009 study) includes tackle and equipment (7% of average 
expenditure), bait (7%), food and accommodation (39%), fuel and transport (25%), boat 
hire (6%), fuel for boats (6%), any other areas of expense (10%).  Species targeted included 
both native species (e.g. Murray cod, Golden perch, Trout cod, River blackfish and 
Freshwater crayfish) and introduced species (e.g. Brown trout, Rainbow trout, Redfin and 
carp).  

                                                             
9 The Victorian study was based on an online survey with 1,037 responses and estimated that in 2008/09, there 
were around 721,000 Victorians participating in recreational fishing, that those fishermen undertook an average 
of 12 fishing trips per year, that the average expenditure per trip per fisher was around $250, that activity direct 
expenditure was $2.3 billion and that the industry contributed to 5,200 jobs in Victoria (including flow-on jobs).  
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Ernst & Young (2010) undertook a similar population-based study on Murray cod fishing 
(assuming 12 fishing trips per year and $250 in average expenditure per trip, as before) and 
estimated that the direct expenditure on recreational fishing for anglers specifically 
targeting Murray cod was $166.7 million in 2009-10.  According to that study, 44% of inland 
water fishing in Victoria was associated with Murray cod and other species, while 18% was 
linked to Murray cod only.  On average, 1.4 Murray cods were caught per trip and 0.8 of 
those were released.  

Park et al. (2004) used the NRIFS to estimate that in 2000/01, there were 566,000 anglers in 
the MDB, with the average angler fishing in the MDB on 4.8 occasions (so-called fishing 
episodes10) per year.  Murray cod was targeted by 22% of anglers as either a primary or 
secondary target species in the MDB during at least one fishing trip in the survey period.  
On average, 0.84 Murray cods were caught per trip and 0.65 of those were released.  The 
study also reports estimated catch rates for other native and introduced fish species, 
including carp, Golden perch, Redfin and Silver perch.  A summary of MDB catch rates 
based on NFIRS is outlined in Appendix A (Table A.1).  

Two other recreational fishing surveys provide some further insights into the number of 
anglers, but do not provide any further guidance on the expenditure in the recreational 
fishing industry.  The 2007/08 South Australian Recreational Fishing Survey (Jones, 2009) 
estimated that there were around 42,000 anglers in the South Australian fishing regions in 
the River Murray system who spend an average of 2.9 days per annum fishing (which is 
slightly lower than the South Australian average of 4.5 days).  The survey also reported on 
catch, but did not have any expenditure data to value recreational fishing.  Queensland's 
Statewide Recreational Fishing Survey 2010 (Queensland DAFF, 2011) estimated that there 
were around 25,000 anglers in the Darling Downs region of Queensland, which represents a 
participation rate of 12% (being the lowest in Queensland).  

Table 4.1 summarises the findings from the studies discussed above.   

Table 4.1: Summary – Recreational fishing estimates 

 E&Y 2011 NRIFS 2000-01 

Henry & Lyle (2003) 

Park et al (2004) 

2007/08 SA 
Recreational 

Fishing Survey 

Queensland’s 
Statewide 

Recreational 
Fishing 

Survey 2010 

Number of anglers  429,857 in MDB 

(721,000 in VIC)  

566,000 in MDB 

(550,000 in VIC)              
(3.36 million in AUS) 

42,000 in MDB 
(SA) 

25,000 in 
Darling 
Downs 

Fishing trips/episodes 
per anglers per annum 

12 trips in MDB 

12 trips in VIC 

4.8 episodes in MDB 

6.37 episodes in VIC 

2.9 in MDB 
(SA) 

4.5 in SA 

n/a 

Number of fishing 
trips/episodes 

5.16 million                                  
in MDB 

2.7 million                          
in MDB  

121,800 in 
MDB (SA) 

n/a 

                                                             
10 The primary units of fishing effort reported in the NRIFS were fishing ‘events’.  An event was defined as a 
single fishing episode.  Separate events were recorded where there was a change in region, water body type, 
target species or fishing method. 
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Average expenditure on 
recreational fishing  

$260 in VIC in 2010$ 

(83.2% of which is per 
trip expenditure and 

16.8% is annual 
expenditure) 

$721 in VIC in 2000$ 

$552 in AUS in 2000$ 

 

n/a n/a 

Total direct expenditure 
of recreational fishing 

$1,352 million in MDB                    
in 2010$ 

$1,193 million in MDB  
in 2000$ (based on 

AUS-wide expenditure 
data) 

n/a n/a 

Expenditure directly 
associated with boating 
(note overlap is likely to 
exceed those direct 
costs).   

Boating accounts for 
13.0% of expenditure:  

Boating (boat hire 
and fuel for boat) 

accounts for 11.8% of 
per trip expenditure.  

Boating 
(maintenance, 

registration and 
storage) accounts for 

18.7% of annual 
expenditure. 

Boating (expenditure 
on boats and trailers) 
accounts for 48.4% of 

expenditure. 

n/a n/a 

Based on those findings, DAE determined that the most appropriate assumptions for the 
estimation of the recreational fishing industry in the MDB are: 

 429,857 anglers in the MDB – This is the most recent estimate of anglers in the MDB 
based on the Ernst & Young (2011) study.  Population-based estimates (based on NRIFS 
participation rates by statistical division) were used to allocate the total number of 
anglers to the MDB regions; 

 eight trips per angler per annum – Most studies show that the number of fishing 
episodes undertaken by locals in the MDB are (a) significantly lower than the 12 
episodes shown in the Ernst & Young (2011) study and (b) only around 75% of the State 
averages.  Hence, the 12 episodes were adjusted to eight episodes per annum by 
applying a 75% ratio.  This should also account for the fact that not all fishing episodes 
by MDB locals take place in the MDB and they may go fishing elsewhere in Australia.  
However, some level of uncertainty remains around that estimate; and 

 $269 expenditure per angler per annum – This is the most recent expenditure estimate 
provided by the Ernst & Young (2011) study, inflated to 2012$.  

Recreational fishing undertaken by domestic visitors 

The estimated expenditure associated with recreational fishing undertaken by people living 
in the MDB understates the true value of recreational fishing, as it does not include the 
expenditure of recreational fishing undertaken by people visiting the MDB.  Tourism 
Research Australia (TRA) undertakes a National Visitor Survey, which collects data on 
respondent’s recent travel from around 120,000 Australian residents each year, and an 
International Visitor Survey, which samples around 40,000 departing, short-term 
international travellers each year.  In both surveys, respondents were asked whether they 
went fishing on their trip.  This does not mean that fishing was the main purpose of the trip, 
but simply that it was one of the activities.  
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Looking at visitor nights and expenditure to a select number of MDB catchments over time 
(Chart 4.1), we can see that visitation numbers are highly variable and that the periods of 
low EOS flows coincide with, or are shortly followed by, a reduction in visitor numbers.  
However, it needs to be noted here that many other factors contribute to the variation in 
fishing visitor nights.  In particular, it is likely that the low figures from 2009 (at the end of 
three years of low flow) were influenced by the global financial crisis and the high 
Australian dollar (more offshore tourism).  No causality can be established here.  

Chart 4.1: Variability of MDB fishing visitor numbers over time 

 

Based on the latest National Visitor Survey, 7.0% of all overnight trips to the MDB involved 
some fishing.  In 2011, domestic visitors undertook 849,000 overnight trips to the MDB 
involving fishing.  During those trips, people stayed 3.1 nights on average, which is above 
the average for all visitors to the MDB (2.6 nights).  The data provide visitor statistics by 
region, but do not tell us the share of the overnight visitors that live in the MDB (i.e. there 
may be some overlap with the data presented above, as visitors are defined as persons who 
travelled more than 40km from home for the trip) and how much time and money they 
spent on recreational fishing.  

According to the International Visitor Survey, 9.7% of visitors to the MDB undertook some 
fishing.  Overall, 29,772 international visitors went fishing on trips to the MDB in 2011 and 
spent an average of 29.4 nights in the MDB during their trip to Australia.  

Both datasets were available on a regional level.  Table C.1 in Appendix C shows the 
distribution of the visitor nights across regions. 

TRA time-series data show that the expenditure of domestic visitors who undertook fishing 
activities broadly ranged from $99 to $152 per visitor night over the last decade, reaching 
on average $149 per visitor night in 2011.  Removing those expenditure categories that are 
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clearly not related to recreational fishing categories (i.e. entertainment, gambling, 
convention/conference and education fees), the average expenditure was estimated at 
$145 per visitor night.  This is significantly lower than the Ernst & Young expenditure 
estimate for local anglers, most likely due to a difference in methodology and sample (i.e. 
TRA relates to all of Australia, expenditure specific to a trip and includes people who went 
fishing, but where fishing was not the main purpose of their trip; the Ernst & Young 
estimate relates to Victoria only and the annual expenditure of anglers).  

The expenditure associated with recreational fishing undertaken by visitors was calculated 
using an estimate of: 

 849,000 fishing episodes by domestic anglers; 

 29,772 fishing episodes by international anglers; and 

 an expenditure of $145 (in 2012$) per visitor going fishing. 

However, this estimate relies on a number of assumptions, including: 

 each overnight visitor on a trip that involved fishing equals one fishing trip11;  

 all overnight visitors are from outside the MDB (the overlap between visitors and MDB 
locals will be offset by the fact that a number of people would have gone fishing on 
more than one day); and 

 expenditure may include non-fishing related expenditure (as the main purpose of the 
trip encompasses general holiday or business activities) but does not include fishing 
expenditure that is not directly associated with the trip.  

Recreational fishing and boating 

MDBA has commissioned a separate piece of work that looks at the impact of the Basin 
Plan on boating.  Benefits of fishing and boating will partly overlap: while there are some 
anglers who fish without a boat and some people who use a boat without going fishing, a 
significant proportion of people are likely to fish from a boat, making the two activities joint 
products.  However, in the MDB most fishing does not occur from boats (boats are used in 
big rivers mainly), meaning that fishing is an activity more dispersed across the Basin than 
boating.  Nevertheless, as joint products affecting a proportion of recreational fishing in the 
MDB, splitting benefits is the preferred approach (although an artificial exercise and 
unlikely to be driven by a precise number).  Some studies (e.g. those outlined in Table 4.1) 
split expenditure into a number of items.  Based on the expenditure categories in those 
studies, boating accounts for between 13% and 48% of fishing.  However, those estimates 
are imprecise because (a) the estimated expenditure is an average figure based on 
Victorian and Australian surveys and (b) some expenditure categories (such as 
accommodation and travel) are joint categories that may be attributable to both fishing and 
boating.  The TRA data did not provide a split into fishing and boating.   

In order to isolate the boating component of recreational fishing, DAE has agreed with MJA 
on using the most recent estimates provided by the Ernst & Young survey (2009).  The 

                                                             
11 To some extent assuming that the number of fishing episode equals the number of visitor trips can lead to 
underestimating the actual number of fishing episodes, e.g. for visitors going fishing over multiple days in a trip. 
However, it is a rather realistic assumption given that the main purpose of the trip is often in relation to 
business, visiting family/friends or holidays more broadly. 
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survey found that about 21% anglers own boats for the purpose of their recreational fishing 
activities (data on the expenditure and split of anglers using hired boats are not available in 
the survey results).   

Overall, this means that for any given angler in Victoria (and for the purpose of this study, 
we take this to mean both anglers residing in the MDB and visitors going fishing) 13% of the 
total fishing expenditure per trip is boat related.  The 13% ratio was applied to the 
estimate of recreational fishing expenditure to derive the expenditure associated with 
recreational fishing net of boating.  

Estimation of consumer surplus 

The consumer surplus is the overall value anglers derive from using environmental 
amenities for recreational fishing and reflects the total amount they would be willing to pay 
for this experience beyond its current market price.  

The findings of previous surveys on frequency and expenditure on recreational fishing, 
presented in Table 4.1, were used to estimate the value of the consumer surplus per 
individual.  This is a standard procedure in environmental valuation applied in the Travel 
Cost Method (TCM), which uses travel expenditure data to infer the willingness to pay for 
accessing environmental assets.  This method consists of defining a model of frequency of 
visit rates in terms of the travel costs to estimate recreation values.  In this framework, DAE 
derived the demand and consumer surplus for recreational fishing trips based on the 
average expenditure per angler per trip ($212) – the average expenditure estimate from 
local anglers and visitors after boating-related expenditure was deducted.   

Based on the findings of existing studies and using of a number of assumptions (as outlined 
in Appendix D) the additional value for a fishing trip was estimated at $71 and represents 
the consumer surplus.  This figure is of the same order of estimates provided by other 
relevant studies applying the travel cost method and contingent valuation techniques to 
recreational fishing (these additional references are incorporated in Chapter 7 as a 
robustness check). 

4.2.2 Issues not explicitly considered when valuing recreational fishing 

A number of issues were not explicitly considered when valuing recreational fishing, 
although they are implicitly included in the expenditure estimate for recreational fishing.  
They include non-fishing related tourism expenditure, flow-on impacts, social and health 
benefits of fishing and Indigenous fishing.  The reasons for their exclusion are discussed 
below.  

Non-fishing related tourism expenditure  

Only expenditure directly associated with fishing is included.  For instance, the Ernst & 
Young (2011) study included expenditure on tackle and equipment, bait, food and 
accommodation, fuel and transport, boat hire, fuel for boats, any other areas of expense.  
To the extent that recreational fishing is part of a package, tourism (captured through travel 
and accommodation) will be considered.   
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However, other expenditure that is not directly related to fishing (e.g. expenditure for 
cultural activities, convention, conference, exhibition registration fees, education fees or 
gambling) and expenditure of people travelling with anglers (e.g. family members 
participating in the trip) is not included when valuing recreational fishing.  

Flow-on impacts 

Although flow-on impacts should be considered as part of a RIS cost-benefit analysis, this 
preliminary benefits assessment for fishing focused on direct impacts only and did not 
include flow-on impacts.  Given the complementary nature of the benefits calculations 
undertaken through the three consultancies, DAE believes that the most appropriate 
approach to calculating flow-on impacts is in an integrated way (rather than calculating 
them separately).  After all consultancies have completed their direct benefits assessments, 
benefits can be added up and a flow-on impact of the combined benefits and costs can be 
calculated.  That way, double-counting can be avoided and interactive impacts can be 
considered.   

Fish stocking 

The Basin Plan is not only expected to increase the populations of native and introduced 
fish present in the Basin but through improved water quality and flows also have a positive 
impact on fish introduced to the Basin as part of fish stocking programs (e.g. through 
greater survivial rates of the fish being restocked). 

Fish stocking can provide many benefits such as creating new fisheries or augmenting 
existing ones and by increasing the number and/or quality of recreational fishing 
opportunities, it is likely to increase the economic value of (i.e. expenditure and willingness 
to pay) recreational fishing in the regions where it is in place.  

In NSW, fish stocking supports some of the State’s most important inland fisheries including 
the Australian bass fishery in Glenbawn dam, Murray cod and Golden perch fisheries in 
impoundments such as Copeton, Pindari, Burrinjuck and Blowering dams and our trout 
fisheries in the Snowy Mountains, Southern Highlands and Central and New England 
tablelands.  Under its $1.5 million per annum fish-stocking program, NSW has stocked 
inland waters with between 2 to 3 million natives and 1 to 2 million salmonids per year 
between 2001/02 and 2010/11.  In 2010/11, for instance, NSW stocked inland waters with 
2.0 million natives (particularly Golden perch and Murray cod) and 1.1 million salmonids 
(particularly Rainbow trout).  

To the extent that recreational fishing includes fishing for fish from fish stocking programs, 
its value is already included in the value of recreational fishing, i.e. the percentage change 
of increased fish populations is already accounting for it.  However, the Basin Plan has two 
impacts on fish: enhancement and recovery.  With additional environmental water flows, 
fish stocking programs are likely to become more effective.  The benefits flowing from the 
stocking program are likely to improve and thus the value of recreational fishing is expected 
to increase by more than it would have if the Basin Plan only had an impact on the fish 
already in the Basin. 
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Social and health benefits of fishing 

Over and above the economic value measured by the recreational fishing studies discussed 
in Section 4.2.1, recreational fishing also has social and health benefits, which are 
important but were not quantified as part of this study as an additional part.  To the extent 
that it is part of the increase in expenditure, it is covered.  

In Australia, McManus et al. (2011) undertook a review of literature and current studies 
along with a pilot survey to identify health and well-being benefits of recreational fishing.  It 
was found that recreational fishing reduces stress and anxiety and has profound influence 
on long-term mental and physical health outcomes.  In the USA, fly fishing is the most 
popular form of post breast surgery recreational therapy.  Recreational fishing provides 
valuable outdoor activities (e.g. through long walks required to reach an optimal location), 
while it also contributes to family bonding and competition.   

Because recreational fishing is one of the few forms of outdoor recreation that can be 
enjoyed regardless of age or disability, it is also commonly undertaken by people with 
disabilities.  Researchers have shown that people with disabilities benefit substantially from 
outdoor leisure activities.  In a German study, Freudenberg and Arlinghaus (2010) found 
that recreational fishing undertaken by anglers with disabilities led to social and self-
improvement benefits such personal development and growth (including training of 
physical abilities and increased self-esteem and self-confidence) and improved relations to 
others (such as colleagueship, support for each other and having contact to other people). 

Indigenous fishing 

The Basin Plan is likely to have a positive impact on fishing undertaken by the Indigenous 
community.  Sustainability of native fish in the MDB is also linked to core cultural values 
and beliefs in Australian Indigenous groups.  For instance, aboriginal mythology presents 
the Murray cod as responsible for the creation of the Murray River and its fish (Koehn et al., 
2012).  

The MDBA currently supports the Northern MDB Aboriginal Nations and Murray Lower 
Darling Rivers Indigenous Nations, which are self-determining groups representing 21 
nations each that are located in north and south of the Basin respectively.  A total of 81 
State-based water licences are held by Indigenous bodies providing water allocation of 
about 8,237 ML (most licences correspond to the Macquarie-Castlereagh, Lower Darling, 
Lachlan, Murrumbidgee, Murray and Goulburn-Broken regions).  In terms of land, there are 
currently seven Indigenous Protected Areas in the following catchments: Condamine-
Balonne, Borders Rivers, Macquarie-Castlereagh, Murrumbidgee and Murray.  Overall, the 
area held by Indigenous groups comprise less than one per cent of the MDB total area.   

While Indigenous people are included in the population basis used to calculate the number 
of recreational anglers, Indigenous anglers that live in Indigenous communities and fish for 
cultural or food reasons are not included in the estimates of the recreational and 
commercial fishing industries of this study.   
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4.3 Commercial fishing industry in the MDB 

Market value of commercial fishing 

The commercial fishing industry is significantly smaller than the recreational fishing industry 
and limited to specific regions in the MDB in South Australia (SA) and New South Wales 
(NSW), particularly to the Murray, Murrumbidgee, Condamine-Balonne and Goulburn-
Broken regions (Table C.2 in Appendix C provides an overview of fishing-related businesses, 
employment and tourism across the MDB regions).  

Prior to July 2003, Murray cod, Golden perch and Bony bream were the main native species 
harvested by commercial fishers in the South Australian part of Murray River.  This fishery 
became then dominated by introduced species.  As a result, commercial fishing of Murray 
cod and Golden perch is now prohibited in the South Australian section of the river.  In the 
Coorong and Lower Lakes, Golden perch and Bony bream are still the main native species 
harvested, along with estuarine species such as Mulloway and Yellow-eye mullet.  Other 
species fished commercially in the Inland Waters Fishery in South Australia include carp, 
Redfin, Australian salmon and cockles (SARDI, 2012). 

The commercial fishing industry in the Coorong and Lower Lakes was estimated to be $8.4 
million in 2008/09, as the market value of fish caught.  There are a total of 36 fishing 
families, employing 100 employees.  The South Australian Research and Development 
Institute (SARDI) reported 36 licence holders operating in the Lakes and Coorong fisheries, 
while only six are active in the Murray River, after commercial fishing licence numbers 
dropped in 2003/04 when commercial fishing for Murray cod became prohibited.  In 
2010/11 the total production of this fishery (comprising Murray River, Lakes and 
Coorong) was about 1.7 tonnes of fish.  The total production of this fishery has been 
valued at $6.1 million per annum over 2008/09 to 2010/11.  Although Golden perch only 
amounts to a small fraction (68,000 kg in 2010/11) of the total production of the 
commercial fishery, this species exhibits the highest value among the commercial species 
($13 per kg for Golden perch versus $5 per kg for Redfin) and therefore is a significant 
contributor to the value of the commercial fishing industry.  

In NSW, the Inland Restricted Fishery is a small commercial fishery in the Murray-Darling.  
The fishery has operated over 100 years targeting species such as the Murray cod and 
Golden perch, but catching native finfish has been prohibited since September 2001 and 
the fishery is now dedicated to carp and yabbies only.  According to NSW DPI (2012), 21 
commercial fishers remain active in the Inland Restricted Fishery with transferable yabby 
and carp endorsements, while five of them retain carp endorsements only.  Carp from this 
fishery is currently used to produce fertilisers, stock feed, pet food or as lobster bait, with 
only small quantities towards fish markets.  By contrast, yabby catch is mainly directed 
towards human consumption, and only a small part of it serves bait fishing needs.  

The value of the commercial wild harvest in the NSW inland fishery amounted to $46,000 
for 25 tonnes mixed catch in 2006/2007.  A substantial increase in the production of the 
fishery, particularly for yabbies, has been experienced over the last few years, as provided 
by records of the NSW DPI, with the value of carp production reaching $206,600 to 
$143,600 in 2009/10 and 2010/11 respectively, and the value of yabbies production 
increasing from $239,000 to $346,621 over that period.  Based on those estimates, the 
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overall average annual market value of commercial fishing in the NSW part of the MDB 
was estimated to be $473, 500 between 2009/10 and 2010/11. 

The size of the commercial fishing industry in the MDB was calculated on the basis of these 
two main wild fisheries in SA and NSW (aquaculture businesses have not been accounted 
for).  Currently, there are no commercial wild fisheries in the MDB catchments in Victoria. 

DAE is aware that there are a number of individual commercial fishing operators across 
various MDB regions (see for example, the number of registered fishing operators in 
business directories in Table C.2 in Appendix C), which have not been included due to lack 
of data on their catch and catch value.  However, their contribution to the overall 
commercial fishing industry is likely to be small.  In SA, the Inland Waters Fishery will be 
directly affected by the recovered water in the Murray region.  In NSW, the Inland 
Restricted Fishery extends across most of the NSW inland waters12, but information on the 
precise composition of the production across the MDB regions is not available at this stage. 

Gross Operating Surplus 

The Gross Operating Surplus is used as the relevant producer surplus measure for 
commercial fisheries.  The Gross Operating Surplus is defined as the difference between the 
Gross Value of Production (GVP or total income based on average market or ‘beach prices’ 
received by commercial fishers at the port per kg of catch) and Total Cash Costs, which 
consists of fixed costs and variable costs data per licence.  Fixed costs in the SA Inland 
Waters Fishery account for 23% of total costs and include licence fees, office/business 
administration, insurance, leasing and interest in loan repayments, while variable costs 
account for the remaining 77% of total costs encompassing fuel, ice, provisions, labour, 
fishing equipment and maintenance, among others. The Gross Operating Surplus measure 
does not include a value for owner/operator wages, unpaid family work or depreciation. 
These financial data per licence have been provided annually over the last decade for the 
South Australian Inland Waters Fishery by Econsearch (2010).  The Gross Operating Surplus 
was calculated directly from the difference in average annual Gross Value of Production 
and average total costs per licence. According to these data the Gross Operating Surplus 
correspond to about 50% of the fisheries’ market value of catch. 

The data provided in the Econsearch report are in line with the catch production available 
in SARDI (2012), but incorporate an increased market value of economically important 
species, such as Golden perch, which are sold in Sydney and Melbourne fish markets at 
higher prices than Adelaide´s beach price.   

In the case of the NSW Restricted Inland Fishery, there are no data on the size of the catch 
and any associated costs. Thus, the Gross Operating Surplus is calculated based on the 
assumption that this fishery exhibits the same gross margin ratio as in the SA fishery, i.e. 
costs should decrease proportionally to its total market value. 

                                                             
12 NSW DPI has indicated that yabby fishing is only authorised on the water in the West of the Newell highway, 
across the following catchments: Murray, Darling, Barwon, Gwydir, Namoi, Castlereagh, Macquarie, Bogan, 
Lachlan and Murrumbidgee. Fishing for any other species is allowed in the Murray, Lachlan and Murrumbidgee. 
Refer to the Government Gazette of NSW Nr 69 (2011) on ‘Fisheries Management Act 1994, Section 8 
Notification – Fishing closure Inland Restricted Fishery’ for more details. 
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DAE has used most recent data over 2006/07 and 2010/11 to estimate the mean annual 
value of both commercial fisheries in the MDB (earlier data were not used as drought 
conditions may have constrained the fisheries more seriously).  

4.4 Estimates of the fishing industries 

The size of fishing industries is estimated based on the latest estimates provided in the 
literature and available data, previously reviewed.  

Overall, the value of direct expenditure in the recreational fishing industry in the MDB 
amounts to $914 million per annum, while the revenue in the commercial fishing industry 
amounts to $8.1 million.  The consumer surplus in recreational fishing is estimated to be 
$304 million per annum, while the producer surplus from commercial fishing is about $4.1 
million.   

Value of the recreational fishing industry 

The size of the recreational fishing industry in the MDB (as outlined in Table 4.2) was 
estimated at $914 million annual expenditure and was based on average activity estimates 
of resident and visiting anglers, in terms of the average number of trips per year and 
associated expenditure.  The number of active anglers residing in each of the MDB 
catchments is assumed to be proportional to their population.  Around 65% of the 
expenditure comes from anglers residing in the MDB, while the rest is expenditure from 
domestic or international overnight visitors.  In addition, consumer surplus was estimated 
at $304 million.  A distribution of the expenditure, consumer surplus, and value of 
recreational fishing across the regions in the MDB is provided in Table C.3 in Appendix C.  

The current value of the recreational fishing industry does not take into account relative 
values of catch rates between native or introduced species.  

Table 4.2: Annual value of recreational fishing industry (in 2012$) 

Key Variables  Values Sources 

DOMESTIC 

Nr anglers residing in MDB               429,857   E&Y (2011)  

Nr fishing trips per fisher per year 8 E&Y (2009), NRIFS 
(2003) 

Total nr fishing trips per year            3,438,856   

Average expenditure per trip $269  E&Y (2011)  

Total expenditure of residents $925,817,947   

VISITORS 

Nr overnight trips in MDB                    861,457  TRA (2011) 

Average expenditure per visitor night $145 TRA (2011) 

Total expenditure of visitors $124,911,224   

Total expenditure in MDB $1,050,729,171   

Expenditure share of boating costs 13% E&Y (2011) 

Share of boating expenditure $136,594,792  

Total expenditure net of boating in MDB $914,134,379   
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Average consumer surplus per trip $71  

Consumer surplus of recreational fishing $303,860,097  

Value of the commercial fishing industry 

The value of the commercial fishing industry (outlined in Table 4.3) is estimated to be $8.1 
million per annum based on the recent production reported by the existing two main 
commercial wild fisheries in SA (with revenue of around $7.6 million per annum) and NSW 
(with revenue of $0.5 million per annum).  Total costs reported for the commercial wild 
fisheries in SA amount to about $3.8 million per annum, while in NSW they are about $0.24 
million per annum. Thus, the benefit generated or Gross Operating Surplus by both fisheries 
is $4.1 million per annum. 

Table 4.3: Annual value of commercial fishing industry (in 2012$) 

Key Variables  Values Sources 

SA INLAND WATERS FISHERY 

Production in SA (kg) 1,957,000 Econsearch (2011), 
SARDI (2012) 

Mean catch value in SA (beach price) $7,671,840 Econsearch (2011) 

Mean total costs $3,823,250 Econsearch (2011) 

Gross Operating Surplus $3,848,590 Econsearch (2011) 

Nr fishing licences in SA 36 SARDI (2012) 

NSW INLAND RESTRICTED FISHERY 

Catch value in NSW $473,481 NSW DPI (2012) 

Nr fishing licences in NSW 26 NSW DPI (2021) 

   Mean total costs $235,958 Based on SA data 

   Gross Operating Surplus $237,522 Based on SA data 

Total value of commercial fishing $8,145,321  

Producer surplus of commercial fishing $4,086,113   
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5 Relationship between fish 
populations and industry size 

5.1 Introduction 

The third component in the DAE approach (Component C) involves determining the link 
between fish populations and the recreational and commercial fishing industries.  

As discussed in Chapter 4, the size of the fishing industries has varied significantly over 
time.  An increase in the fish populations in the Murray-Darling Basin is expected to 
increase the size of both the recreational and commercial fishing industries.  In order to 
determine the economic impact of a marginal change in the allocation of water resources in 
the MDB under the Basin Plan, the link between an increase in fish populations and an 
increase in the size of the fishing industries needed to be quantified.  

As a working hypothesis, DAE started with a 1:1 relationship between an increase in fish 
populations and an increase in the size of the fishing industries.  

In reality, the relationship between fish populations and the size of the fishing industries in 
the MDB is unlikely to be linear and a number of issues need to be considered.  For 
example: 

 The relationship may be different between different fish species.  

• Anglers do not target all fish species to the same extent. 

• An increase in introduced fish populations may make fishing less attractive for 
some anglers.     

 The relationship may be different in different regions of the MDB. 

• The Basin Plan may be invaluable for some regions that are close to tipping 
point and would dry out without the increase in water flows. 

 The relationship may be different for recreational and commercial fishing: 

• An increase in fish populations can be expected to increase the value of the 
commercial fishing industry by at least 1:1 (e.g. depending on the techniques 
used, it is possible that more fish could be caught with the same fishing effort). 

• The value of the recreational fishing industry may increase for a number of 
reasons: anglers already fishing in the MDB may spend more time fishing (e.g. 
more hours per day, more days per year and in more trips), the number of 
anglers living in the MDB or travelling to the MDB may increase and the 
expenditure in total and per angler may increase.  

In order to better understand the link between fish populations and the fishing industries, a 
workshop was held with industry stakeholders (Box 5.1).  This workshop was required to 
address data gaps in consultation with well-informed practitioners in the fishing industries.  
However, there is a risk that information sourced from workshops or smaller polls may 
introduce bias.  Therefore, DAE invited a diverse group of stakeholders aiming for as many 
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participants as possible (i.e. representatives from industry, fishing associations and 
government departments).  This strategy was in place to ensure that every group would be 
well represented and particular views from one group would not introduce substantial bias 
to the discussion. 

5.2 Relationship between fish populations and 
the recreational fishing industry 

The relationship between fish populations and the expenditure for recreational fishing was 
refined at a workshop with industry stakeholders (Box 5.1).  Stakeholders were asked to 
quantify the impact on the recreational fishing industry of a 10% increase in fish numbers.  
However, stakeholders found quantification difficult.  Stakeholders agreed that with an 
improvement in natural amenity from poor to moderate, recreational fishing would 
increase but by less than 10%.  Without an improvement in natural amenity, the effect is 
positive, but even less.   

For this reason, DAE assumed the link between fish populations and the expenditure 
associated with recreational fishing to be 1:0.5, i.e. a 10% increase in fish numbers would 
increase expenditure for recreational fishing by 5%.  

It was difficult to assert how differences between fish species affect the impact of the Basin 
Plan on the expenditure associated with recreational fishing.  The fish species with the 
greatest ecological response to the increase in flows are likely to be the floodplain 
spawners, such as Australian smelt and galaxias.  These are not recreational fish species and 
hence do not contribute to the fishing industries of the Basin.  The increase in expenditure 
for recreational fishing quantified here primarily relates to the economically significant 
native fish species of Golden perch.  However, to the extent that some fish species targeted 
by recreational anglers are less affected by the environmental water flows than Golden 
perch, the relationship used in this study may be overstating the actual relationship 
between fish populations and the expenditure for recreational fishing.  

5.3 Relationship between fish populations and 
the commercial fishing industry 

The workshop with industry stakeholders (Box 5.1) was also used to refine the relationship 
between fish populations and the value of the commercial fishing industry.  Stakeholders 
were asked to quantify the impact on the commercial fishing industry of a 10% increase in 
fish numbers.  Stakeholders agreed the impact would be positive and the relationship 
would be more than 1:1.  

In the case of a 10% increase in fish populations, commercial fishing industry 
representatives agreed that fishing could be assumed to increase by 20%, representing a 
1:2 relationship.  As long as the increase in fish population does not exceed a threshold 
well above 20%, the relationship was assumed to be linear.  
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Box 5.1: Industry Workshop 

An industry workshop was held on 14 May 2012 with the aim of providing direct 
stakeholder input to model components B and C.  An issues paper was prepared and 
circulated prior to the workshop, outlining findings to date, a number of hypotheses for 
discussion with stakeholders and a series of questions.  Stakeholders were asked to attend 
the workshop prepared.  

In particular, stakeholders were asked to (1) provide any data or surveys that discuss the 
fishing industries in the MDB that had not already been covered and (2) provide an 
estimate of the likely impact of a 10% increase in fish populations on the recreational and 
commercial fishing industries in the Basin.  

The workshop included representatives from: 

• the commercial fishing industry in the Coorong and Lower Lakes; 

• the Department of Primary Industries and Resources South Australia (PIRSA);  

• the Murray Darling Basin Authority; 

• the Murray Darling Basin Recreational Fishing Council; 

• Native Fish Australia; 

• the NSW DPI; 

• Recfish Australia; 

• Recfishing Research; 

• the Recreational Fishing Alliance of NSW; 

• the South Australian Research and Development Institute (SARDI); and 

• VRFish. 

Key outcomes in relation to the link between a 10% increase in fish populations and the 
value of the fishing industries were as follows:  

 The value of commercial fishing can be assumed to increase by 20%.  As long as the 
increase in fish population does not exceed 100%, the relationship is likely to be 
broadly linear.  

 The impact on the value of recreational fishing was less clear.  With an improvement in 
natural amenity from poor to moderate, recreational fishing can be assumed to 
increase but by less than 10%.  Without an improvement in natural amenity the effect 
is even less.   

Other comments included: 

 When valuing the fishing industry, DAE should include (at least a discussion of) the 
social benefits of fishing (e.g. mental health benefits).  

 When valuing the fishing industry, DAE should include (at least a discussion of) fish 
stocking programs (e.g. in NSW).  

 When valuing the fishing industry, DAE should consider ‘catch and release’ versus 
‘catch to keep’.  

 Temperature and timing of water flows matter to fishing because of the difference in 
impact on populations of native and introduced fish.  In order to determine the impact 
of the Basin Plan on fishing, the use of environmental water needs to be clarified, e.g. 
‘assuming that the Basin Plan has native fish as one of its objectives’.  

 MDBA makes a strong assumption that there are only benefits in the change of flow 
regimes.  Environmental water can have negative impacts (e.g. through increasing 
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populations of introduced fish species) if temperature and timing of water flows are 
wrong.  Blackwater events are a major risk and an increase in fish mortalities as a result 
of managed flows need to be considered.  

 Current fish species found in the MDB may change over time, for instance there is a risk 
that Tilapia may spread into the Basin as it is currently present in waterways only a 
short distance away.  

 Other introduced species should be split into introduced pest species (carp) and 
acclimatised species (salmonids). 

 Some commercial fishing operators are based outside the boundaries of the MDB, but 
travel into the Basin to fish.  

 Although carp is a pest species, there is a value on carp for commercial fishing 
operators, as some people value quality carp: carp have been fished commercially since 
1970 and used for everything from fertiliser to stock feed and increasingly they are 
being regarded as a good fresh fish for the table.  However, its value depends on 
demand and it is less than that of native fish.  

 Having a variety in fish species adds to the level of enjoyment in recreational fishing.  
Certain fish species, particular introduced species such as gambusia (from Africa) and 
carp (from Europe), are popular with certain demographics.  

 Natural amenity is important to the value of recreational fishing and improvements to 
the environment may have more impact on the value of recreational fishing than fish 
numbers. 
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6 Assessment of the benefits of the 
Basin Plan on the fishing industries 
The benefits of the Basin Plan on the fishing industries were estimated by combining the 
three components by applying the estimated increase in industry value as a result of an 
increase in fish populations (Component C based on the impact of the Basin Plan on fish 
populations, i.e. Component A) to the value of recreational and commercial fishing 
(Component B). 

Assuming a 4.4% to 7.6% increase in fish population as a result of a 22% increase in water 
flows, a 1:0.5 relationship between fish populations and the size of the recreational fishing 
industry as well as a 1:2 relationship between fish populations and the size of the 
commercial fishing industry, the impact of the Basin Plan was estimated as the change in 
consumer surplus in the case of the recreational fishing industry and the change in 
producer surplus in the case of the commercial fishing industry.  

The central case estimate of the increase in consumer and producer surplus in the 
recreational and commercial fishing industries as a result of the Basin Plan is $9.39 
million.  The vast majority ($9.14 million or over 97%) of this change in surplus stems from 
the impact of the Basin Plan on the recreational fishing industry, which accounts for almost 
all of the economic value of fishing in the MDB.  

6.1 Marginal impact of the Basin Plan on 
recreational fishing 

The marginal impact of the Basin Plan on recreational fishing was estimated as the change 
in consumer surplus, based on an annual expenditure of $914 million and consumer surplus 
of $304 million per annum.  In order to determine the increase in consumer surplus, the 
increase in the expenditure on recreational fishing was estimated first.  Based on the links 
between water flows, fish populations and expenditure on fishing previously discussed, the 
increase in the expenditure on recreational fishing was estimated to be between 2.2% and 
3.8%, resulting in an increase in annual expenditure of $20.3 million under the 5:1 fish 
population scenario or $34.7 million under the 3:1 fish population scenario (as outlined in 
Table 6.1).   

This assumes that the expenditure associated with recreational fishing increases 
proportionately, as fish populations increase.  Given the uncertainty surrounding the link 
between fish populations and the size of the fishing industry no further specifications were 
made around the major forces behind the link.  The size of the fishing industry could 
increase for a number of reasons: (1) anglers already fishing in the MDB may spend more 
time fishing (e.g. more hours per day, more days per year and in more trips), (2) the 
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number of anglers living in the MDB or travelling to the MDB may increase, (3) the 
expenditure in total and per angler may increase or (4) a combination of those factors.13   

The central case estimate is a $27.5 million increase in the annual expenditure on 
recreational fishing, increasing the expenditure on fishing to a total $942 million per 
annum. 

Assuming that the new expenditure is just from additional trips (this could be from existing 
anglers fishing more often or additional anglers undertaking fishing trips) rather than 
increased expenditure (a simplifying assumption required to determine the new demand 
curve and estimate the new consumer surplus), this corresponds to a new total of 4.43 
million fishing trips (up from 4.3 million).  Using an average consumer surplus per trip of 
$71, as discussed in Section 4.2, the new consumer surplus associated with recreational 
fishing in the MDB as a result of the Basin Plan estimated at $304 million per annum.  The 
Basin Plan is estimated to increase consumer surplus by $9.14 million per annum. 

At the regional level, the marginal impact is calculated using the regional estimates of the 
expenditure based on the number of anglers by region and the associated consumer 
surplus.  The increase in consumer surplus by region is shown in Table 6.1.   

The Basin Plan is most significant for the Murray, Murrumbidgee, Goulburn-Broken and 
Condamine-Balonne regions of the MDB, as the majority of the impact of the Basin Plan on 
recreational fishing (around 79% of the change in consumer surplus) is to be expected in 
those regions.  The Murray region alone accounts for around 42% of the impact, with the 
Basin Plan estimated to increase the consumer surplus in the Murray region by $3.8 million 
per annum. 

Table 6.1: Marginal impact of the Basin Plan on recreational fishing  

State MDB region % 
Increase 

in EOS 
water 
flows 

Annual 
economic 

expenditure 
(2012$) 

Increase 
in 

expendit
ure  

(Work-
shop) 

1. Change in 
annual 

expenditure  
(Lugg, 2011, 
3:1) (2012$) 

2. Change in 
annual 

expenditure 
(Bond et al., 

2012, 5:1) 
(2012$) 

Central case 
estimate of  

change in 
annual 

expenditure 
(2012$) 

Change in  
consumer 

surplus 
(2012$) 

NSW Barwon-
Darling 

10.84% 1,994,867 1:0.5        38,277      22,456   30,366    10,094  

QLD/ 
NSW 

Border Rivers 5.66%  17,720,812  1:0.5       177,718          104,261  140,990        46,865  

VIC Campaspe 18.89%  22,077,008  1:0.5      738,198     433,076  585,637      194,667  

QLD/ 
NSW 

Condamine-
Balonne 

21.48%  79,767,104  1:0.5  3,033,679  1,779,758  2,406,718      799,998  

SAA Eastern Mt 
Lofty Ranges 

0%  31,085,957  1:0.5                  -                    -                   -                    -    

VIC Goulburn-
Broken 

28.01%  73,585,442  1:0.5  3,649,692  2,141,152  2,895,422       962,444  

                                                             
13 An increase in the number of fishing trips would only increase variable expenditure, while an increase in the 
number of anglers would increase both fixed and variable expenditure.  Given the uncertainty around those 
factors, it was assumed that expenditure increases proportionately (with both variable and fixed expenditure 
increasing).  That assumption appears to be reasonable also because the E&Y study suggests that fixed 
expenditure is less than 7% of expenditure per angler per trip (i.e. tackle and equipment were estimated to 
account for 7% of expenditure). 
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NSW Gwydir 16.54%  12,053,830  1:0.5       353,046          207,120  280,083        93,100  

NSW Lachlan 12.69%  37,869,374  1:0.5       850,605       499,022  674,814      224,309  

VIC Loddon 19.39%  68,626,605  1:0.5   2,356,465  1,382,459  1,869,462      621,413  

NSW Lower Darling 11.48%  17,727,706  1:0.5       360,377       211,421    285,899        95,033  

NSW Macquarie-
Castlereagh 

5.26%  104,644,005  1:0.5       974,982       571,989  773,485      257,108  

QLD Moonie1 3.05%  no LGA info   1:0.5  no LGA info    no LGA info    no LGA info    no LGA 
info   

NSW/ 
VIC/ 
SAA 

Murray 40.50%  201,615,548  1:0.5 14,457,149   8,481,528  11,469,339  3,812,431  

NSW/ 
ACT 

Murrumbidgee 29.77%  119,141,165  1:0.5 6,279,899      3,684,207  4,982,053  1,656,044  

NSW Namoi 2.84%  45,027,249  1:0.5       226,475         132,865     179,670        59,723  

VIC Ovens 0%  23,043,482  1:0.5 - -             -                    -    

QLD Paroo 0%  1,188,192  1:0.5 - -                 -                    -    

NSW/ 
QLD 

Warrego 1.63%  5,451,846  1:0.5         15,737           9,232       12,485           4,150  

VIC Wimmera-
Avoca 

12.59%  51,514,188  1:0.5  1,148,432         673,747      911,090       302,848  

  TOTAL MDB 22.24%  914,432,462  1:0.5 34,660,730  20,334,295   27,497,513  9,140,228  

1 No Local Government Areas (LGAs) were found for Moonie on a best-fit spatial analysis, but residential 
population and tourism have been included on neighbouring catchments.  This inaccuracy does not affect the 
results as there is no change in water diversion limits in this catchment under the Plan.   

Note: Using the example of the Murray region, which represents the region with the largest fishing industry, the 
regional results were derived as follows: A 40.5% increase in EOS water flows leads to a 13.8% increase in fish 
populations under the Scenario 1 (as shown in Table 3.2).  In the Murray region, anglers spend $201 million per 
annum on recreational fishing.  The average consumer surplus per trip ($71) was derived analytically based on 
an average spend of $212 per trip.  This implies that for each $1 spent, anglers derive about $0.33 in consumer 
surplus.  Thus, consumer surplus in the Murray region amounts to $67 million per annum.  Under Scenario 1, 
13.8% increase in fish populations is expected to increase expenditure by 6.9% (applying the 1:0.5 relationship 
established in the workshop) or $14.5 million per annum.  Under Scenario 2, the equivalent amount is $8.5 
million, while the central case estimate of the increase in expenditure is the average between the estimates for 
the two scenarios, i.e. $11.5 million.  This amounts to $3.8 million change in consumer surplus.  This assumes 
that the increase in expenditure is through an increase in the number of anglers rather than an increase in 
individual expenditure.  

6.2 Marginal impact of the Basin Plan on 
commercial fishing 

The increase in the South Australian commercial fishing is directly linked to the increase of 
species harvested.  As in the recreational fishing industry, the additional value from 
recovered flows is evaluated as the product of the change in flows in the Murray catchment 
(40.5%), the fish responsiveness to change in flows (8.1% and 13.8% under the assumptions 
of ‘elasticities’ of 0.34 and 0.20 outlined in Chapter 3) and a 2.0 factor of the increase in 
commercial value due to increased relevant native fish populations.  Note that the 2.0 
factor only applies to those native species that are economically relevant for commercial 
fishing, which are Golden perch, Bony bream and yabbies.  In the case of the NSW 
commercial fishing industry, the change in flows corresponds to an average EOS flow 
increase of between 26.8% and 37.6% across the relevant catchments of the fishery, as 
described in Chapter 4.   



Benefits of Basin Plan for the MDB fishing industries 

44 Deloitte Access Economics 

Changes in the producer surplus reflect the additional benefits to commercial fisheries that 
are created as a result of the new flow regimes in the Basin Plan.  These changes in the 
producer surplus are calculated directly as a function of the expected change in the Gross 
Operating Surplus, under the assumption that the expected increase in fish populations 
translate into increased catch (8-14%).  The increased catch in these commercial wild 
fisheries will not create additional fixed or variable costs, while maintaining current effort 
levels (i.e. the marginal cost curve is relatively flat).  In addition, the increased catch will not 
affect input prices or fish market prices.  Essentially this means that an increase in fishing as 
a result of being more fish will increase economic rent by the same proportion.   

The commercial fishing industry is estimated to increase by between $188,000 per annum 
(4.4% increase) under the 5:1 fish population scenario and $320,000 per annum (7.3% 
increase) under the 3:1 fish population scenario as a result of the Basin Plan (as outlined in 
Table 6.2).  The central case estimate is a $254,000 increase in the annual value of 
commercial fishing.  As in the case of the recreational fishing industry, it is the Murray 
region that is estimated to benefit the most. 

Table 6.2: Marginal impact of the Basin Plan on commercial fishing 

State MDB Subregion Annual 
economic  

value  
(2012$) 

% Increase 
in water 

flows  

Increase in 
com. value 

(Work-
shop) 

1. Change 
in 

producer 
surplus  

(Lugg, 
2011, 3:1) 

(2012$) 

2. Change 
in producer 

surplus 
(Bond et 
al., 2012, 

5:1) 
(2012$) 

Central 
case 

estimate 
of 

marginal 
impact 

(2012$) 

SA Murray: 
Inland 
Waters 
Fishery 

Golden perch 780,770 40.5% 1:2 215,596 126,483 171,039 

Carp 400,244 0 0 0 0 

Redfin 107,732 0 0 0 0 

Australian 
salmon 

9,054 0 0 0 0 

Cockles (pipi) 1,612,574 0 0 0 0 

Yellow-eye 
mullet 

427,270 0 0 0 0 

Mulloway 120,184 0 0 0 0 

Bony bream 183,358 1:2 50,631 29,704 40,167 

Black bream 13,444 1:2 3,712 2,178 2,945 

Yabbies 85,356 1:2 23,570 13,827 18,699 

Other species 108,604 0 0 0 0 

Total Inland Waters 
Fishery 

3,848,590  1:2 293,509 172,192 232,850 

NSW Murray 1: 
Inland 
Restricted 
Fishery 

Carp 89,135 37.6% 0 0 0 0 

Yabbies 148,388 26.8% 1:2 27,107 15,903 21,505 

Total Inland Restricted 
Fishery 

237,522  1:2 27,107 15,903 21,505 

TOTAL MDB 4,086,113  1:2 320,616 188,094 254,355 

1 In NSW yabby fishing is only authorised on the water in the West of the Newell highway, across the 
following catchments: Murray, Darling, Barwon, Gwydir, Namoi, Castlereagh, Macquarie, Bogan, Lachlan and 
Murrumbidgee. Fishing for any other species is allowed in the Murray, Lachlan and Murrumbidgee only. 
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If fisheries are managed through permits allowing a set total allowable catch as well as 
various regulations limiting effort, then it might be that no extra fishing will be allowed in 
the MDB, but instead the gain in producer surplus will be through reducing the costs of 
catching that allowed amount. 

6.3 Net present value of impact over 20 years 

For the purpose of the Regulatory Impact Statement (RIS) benefits were considered over a 
20-year timeframe, using net present value (NPV) estimates.  Given the lack of information 
on (1) how water volumes change in the different regions before the Basin Plan is fully 
implemented, (2) how that translates into an increase in fish populations and (3) how that, 
in turn, translates into an increase in the size of the fishing industry and thus a change in 
surplus, Deloitte Access Economics only analysed the impacts resulting from the Basin Plan 
once fully implemented.  This is in line with the approach adopted by the CIE (2011) in their 
analysis of benefits from an increase in native fish populations as a result of the Basin Plan.  
The CIE (2011) assumed that a change happens from 2015 onwards.    

For this analysis, the assumption is that there is no change to the fishing industry between 
2012 and 2015, while the full benefit (i.e. the per annum benefit estimated in Sections 6.1 
and 6.2) occurs from 2015 until 2032.  This assumption is plausible; as currently, about half 
of the water volume is to be recovered through buybacks from Federal and State 
governments that have been already allocated.  As noted earlier, the lag in fish population 
responses to a flow increase was not incorporated into the analysis.   

Based on recommendations from the MDBA and in line with the approach of the other 
consultancies, two different discount rate scenarios were considered: 4% (Scenario 1) and 
7% (Scenario 2).  Those two scenarios were applied to the annual surplus estimate of $9.39 
million. 

The NPV of the consumer and producer surplus over 20 years is estimated to be $109.96 
million under Scenario 1 (4%) and $82.54 million under Scenario 2 (7%).  

Once again, these estimates are conditional on flows from the Plan being managed to 
benefit native fish.  
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7 Risks and issues affecting the 
benefit estimates 
Estimates are surrounded by a significant degree of uncertainty due to the uncertain nature 
of the relationship between water flows, fish populations and industry value and the nature 
of the data used to estimate the value of the recreational fishing industry.  Those 
uncertainties along with a number of other risks and issues can affect the benefits 
estimates.  Where possible sensitivity analysis was undertaken to quantify the impact of 
those risks.  However, for most of the risks and uncertainties discussed in this chapter this is 
not possible, due to a lack of data.   

Some of the most significant risks and issues affecting the benefit estimates are outlined 
below.  They include variations to the assumptions around: 

 variability in water flows; 

 management of water flows; 

 potential disbenefits associated with introduced species; 

 other factors affecting fish populations; 

 linear relationships between Basin health, fish populations and industry size; 

 drivers of the recreational fishing industry; 

 size of the recreational fishing industry; 

 willingness to pay measures used to derive the consumer surplus; 

 labour market constraints; 

 demographic change; 

 change in attitudes and cultural change; and 

 non-fishing related regional developments.  

Variability in water flows 

Estimates are based on the impacts of the Basin Plan on long-term average flows.  In reality, 
water flows fluctuate over time, which means that annual benefits are likely to vary.  With 
the information available, it is not possible to quantify this variation over time, but it should 
be acknowledged that variability of water flows affects results.   

Chart 7.1 illustrates the difference between time series and long-term average water flow 
scenarios for the Murray region (which is the region that accounts for the largest share of 
the MDB fishing industry and, as a downstream region, a region that is set to be affected 
the most).   
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Chart 7.1: Flow impacts, Murray region 

Source: MDBA hydrological modelling  

Without knowledge about the variation in fish populations as a response to the time series 
of flows, it is not possible to estimate the impact of those flows on the fishing industries.  
Modelling the fish-flows relationship over dry/wet periods would be appropriate once more 
robust data of native fish populations and their response over time to different climate 
conditions become available (for instance, a response will greatly depend on the lifespan of 
major fish groups).  However, what becomes clear from the current data is that any 
additional ML of water is more valuable in dry periods than it is in wet periods.  

In the case of the Murray region, there were three years (1902, 2007 and 2008) with zero 
EOS flows under the baseline which would have potentially led to high fish mortality rates 
and much lower fish populations in that region, making fishing far less plausible.  The 
legacies of such events would have persisted well after the low flow event ended, not just 
from the fish that perished directly, but from the low (or regionally non-existent) breeding 
stock left over. 

The Basin Plan would have increased flows in those years to between 644 ML and 1,026 ML 
per annum and, as a result, fish populations and the fishing industry in the Murray region 
would have been exponentially bigger, with the legacy benefits continuing for years even 
once higher flows return.  In other very dry years such as 1897 (330 ML), 1914 (249 ML), 
1944 (42 ML), 2006 (224 ML) and 2004 (339 ML) the Basin Plan would have increased water 
flows by between 168% and 1,805% (compared with 40% under the long-term average flow 
scenario).  This illustrates the importance of those additional water flows during dry years 
and the potential of large benefits to the fishing industries, not only is the dry periods but 
for some period after it.  In contrast, during wet years such as 1955 (24.7 GL), 1956 (42.5 
GL) and 1974 (22.9 GL) the Basin Plan would have only increased flows marginally, by 
between 3% and 9%, and the additional water would have been relatively less valuable and 



Benefits of Basin Plan for the MDB fishing industries 

48 Deloitte Access Economics 

only had a small impact on the fishing industries.  Thus, the economic benefits of flows 
diminish with existing water abundance (e.g., extreme wet periods), while ecologically 
there are thresholds in which water flows trigger fish responses to be below/above the 3:1 
to 5:1 response provided in the literature.  Overall, DAE provides this framework to assess 
the magnitude of the overall effect of change in flow regimes on native fish populations, 
but it is important to acknowledge that the fish response to annual long-term average flows 
may be quite different at any given year and catchment.   

Looking at Chart 7.1, it is apparent that three major atypical wet periods (1916, 1949 to 
1955 and 1973 to 1976) have been observed over the last 114 years in the Murray.  The 
presence of extreme wet periods will induce a number of observations exhibiting an almost 
zero impact of additional flows due to the Plan, according to the hydrological model.  This 
could potentially reduce the estimated long-term effect on the change in flows due to the 
Basin Plan.  

Most importantly, the impact of the Basin Plan in the Murray is more notable over dry 
years, as the difference in flow volumes with and without the Plan is reasonably larger than 
in the other years.  Over these periods, fishing effort would be vastly diminished without 
the Plan and, therefore, the value of the Plan would be in maintaining the benefits of 
existing fishing industries during those years. 

Management of water flows 

The underlying assumption that ‘water flows are to be managed with native fish as an 
objective along with the other ecological, social and economic objectives of the Plan’ is 
critical to this benefits assessment.  Enhanced flow regimes managed for other needs or 
ecological purposes may not necessarily benefit native fish populations, but it is difficult to 
assert the magnitude and the extent of the impacts from alternative flow uses under the 
current status of scientific knowledge.  Therefore, a sensitivity analysis around this 
assumption was not undertaken in our analytical framework.  This is an important task for 
future research that will require the development of appropriate scientific modelling, as 
there are considerable complexities and uncertainties on how fish species may benefit from 
new flow regimes, particularly if other ecological, social and economic prioritised.  In 
addition, the current study does not take into account the fact that there is a range of costs 
associated with the implementation of particular water management schemes, which will 
benefit native fish at different levels.   

There is also some risk from the management of environmental water (as described by 
Lugg (2011)).  A reduction in native fish populations can occur if too much emphasis is 
placed on inundating floodplain wetlands, which would lead to significant breeding and 
recruitment of carp.  In addition, inundating forested wetland and floodplains carries the 
risk of creating hypoxic Blackwater events, which has killed large numbers of recreational 
species such as Murray cod.   

Potential disbenefits associated with introduced species 

This study focuses on the value on native fish with economic value for recreational and 
commercial fisheries, i.e. it does not capture any marginal benefits or disbenefits associated 
with introduced species, most notably carp and Redfin (Trout is not likely to be affected, as 
it is an upland species less affected by downstream flow changes caused by the Basin Plan).  
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Although, the change in flow regime favouring native species is assumed to have no major 
impact on introduced species, it is important to note that the final impact on these species 
will most importantly depend of the timing and duration of water flows, which could 
generate potential disbenefits from increased dominance of introduced species.  This fact 
highlights the importance of our underlying assumption that water flows are to be 
managed with native fish as an objective.  

Other factors affecting fish populations 

As discussed in Section 3.2, a range of issues other than flow volumes may affect fish 
populations and are likely to interact with the Basin Plan.  For example, the development of 
impoundments as storage systems under climate change conditions can create potential 
seasonal flow reversals or blackwater events.  In addition, the presence of disease and the 
decline in habitat conditions across catchments, e.g. due to sedimentation or damage in 
riparian vegetation, can undermine water flow effects on native fish communities.  
Conversely, fish stocking programs are interventions that can enhance targeted groups of 
fish populations.  These effects have not been captured in the current analysis, mainly due 
to lack of data, but are vital components of the expected ecological response from native 
fish species and will have a direct impact on the economic benefits of the Basin Plan on 
fishing industries in the MDB. 

Linear relationships between Basin health, fish populations and industry size 

The results presented assume linear relationships between Basin health and fish 
populations and between fish populations and an increase in the size of the fishing 
industry.  However, in reality the link may be non-linear and in fact may be difficult to 
describe.  Both relationships are likely to differ for different fish species and in different 
regions of the MDB and are likely to be affected by a number of exogenous factors, such as 
rainfall and temperature, management of the water flows and trends in the industries.  
Furthermore, the Basin Plan may be invaluable for some regions that are close to tipping 
point and would dry out without the increase in water flows – in that case, the impact 
cannot be illustrated through linear relationships between water, fish populations and 
industry, but as the difference between no fishing industry and a fishing industry in a 
particular region.  

Drivers of the recreational fishing industry 

The drivers of recreational fishing in the MDB are currently not well understood.  Typically, 
the challenge and satisfaction associated with catching fish play a role in recreational 
fishing, but according to advice provided at the workshop with industry representatives, 
spending time outside enjoying the natural environment is also an important factor.  This 
analysis focused on the impact of an increase in fish populations as a result of the Basin 
Plan on the size of the fishing industry.  The impact of the Basin Plan on improvements to 
the natural environment was not considered, but could be equally important.  In the best 
case, improvements in the natural environment may further increase the value of the 
recreational fishing industry, although the extent of this could not be quantified.  
Furthermore, it is not clear to which extent the Basin Plan – if water is managed with native 
fish as an objective – increases the natural environment.  Improvements in fish habitat, 
which determine fish populations, may differ from improvements to the natural 
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environment and the two could even be conflicting motives (e.g. improvements to the 
natural environment may not result in increased fish populations).  

Size of the recreational fishing industry  

The assumption around the average number of fishing episodes per angler per annum has 
a significant impact on the size of the recreational fishing industry and as such on the 
benefits of the Basin Plan.  Given that other fishing surveys (e.g. NRIFS 2000-01 and 
2007/08 SA Recreational Fishing survey) assume only around 2.9 to 4.8 fishing episodes per 
angler in the MDB per annum (compared with 8.0 fishing episodes per angler per annum 
assumed for this analysis), sensitivity analysis was undertaken for a ‘4 fishing episodes per 
angler per annum’ scenario.  Under this alternative scenario the increase in annual 
consumer surplus for recreational fishing as a result of the Basin Plan would drop 
significantly, from a central case estimate of $9.14 million per annum to a central case 
estimate of around $5.0 million per annum.  

As the size of the recreational fishing industry by region was modelled using a ‘top down’ 
approach with population-based average estimates, the actual size of the fishing industry 
by region may differ from the estimated size.  Results on an MDB-total level are likely to be 
more accurate than on a regional level.  In reality, impacts may be larger/smaller for some 
regions than presented in this analysis.  Results on a regional level are indicative only and 
should be treated with caution.  

Willingness to pay measures used to derive the consumer surplus 

Willingness to pay measures to derive the consumer surplus associated with recreational 
fishing can be formally derived from data collected through surveys using appropriate 
valuation techniques such as the travel costs method.  By contrast, contingent valuation 
techniques can be used to elicit directly the value that anglers place on environmental 
improvements, i.e. the marginal change in their consumer surplus.  However, at the time of 
this project there is no empirical study providing such estimates for the MDB region.   

Empirical evidence from fishing in other Australian regions has been previously transferred 
to the MDB, providing an estimate of $355.90 per person per fishing trip (2010$) for the 
Lachlan, Macquarie-Castlereagh, Murray and Murrumbidgee catchments only (Morrison 
and Hatton, 2010).  These estimates are based on the survey undertaken by Rolfe and 
Prayaga (2007) at three dams and lakes in Queensland associated with high levels of 
recreational fishing, where two of them are stocked with almost exclusively native fish.  The 
average consumer surplus obtained from that study varies substantially across the 
locations, between $60 and $904 per person and trip per annum14 for frequent anglers and 
between $221 and $441 per person per trip for occasional anglers.  Our consumer surplus 
estimates (derived analytically in Section 6) are in line with the data of the lake with the 
lowest trip costs per person, in which the average consumer surplus per person is about 

                                                             
14

 These estimates correspond to travel costs for frequent anglers after partition, which means that trip costs 
associated with holidays rather than fishing activities have been already subtracted.   
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39% of his average total travel expenditure (compared with 33% used in this study).  Thus, 
existing empirical estimates provided in the literature are roughly in line with our findings.15 

Rolfe and Prayaga (2007) also provided empirical evidence that recreational anglers are 
willing to pay on average between $19 and $43 per year for a 20% improvement in their 
catch rate16.  These estimates could provide a direct estimate of the change in consumer 
surplus due to a 20% increase in fish populations (assuming it could directly provide 
increased catch rates and enhanced recreational experience).  Using a linear extrapolation 
on these estimates, the native fish response of 4.4% to 7.6% to increased environmental 
flows in the MDB due to the Basin Plan (established in Section 3) translates into $4.2 to $9.5 
per angler per annum (or $5.4 million to $12.3 million per annum) under the 3:1 scenario 
and $7.2 to $16.3 per angler per annum (or $9.3 million to $21 million per annum) under 
the 5:1 scenario.  Thus, our estimates of the change in consumer surplus (derived in Section 
6) lie well within the range of the willingness to pay for increased catch rates provided in 
existing empirical literature.   

Labour market constraints 

The results presented assume a perfectly elastic supply of all factors of production.  For 
instance, estimates are based on the assumption of a flexible labour market (i.e. lower than 
full employment) and employment conditions are assumed to not affect the magnitude of 
the benefits.  Deloitte Access Economics considers it unlikely that capacity constraints (i.e. 
lack of labour or capital) will have a major impact on the growth of the fishing industry.  If 
there were labour market constraints (due to full employment) in the MDB, this would limit 
the extent to which either the fishing industry can expand or have a negative effect on 
other industries.  Under a constrained labour market scenario, benefits would be less than 
estimated in Chapter 6.  However, this risk is considered to be minor and was not 
quantified.  

Demographic change 

One factor that can potentially affect fishing behaviour, the size of the fishing industries 
under the baseline and thus the benefits of the Basin Plan is demographic change 
(particularly through older people moving to rural areas and small towns shrinking while 
large towns continue to expand).  This assessment considered benefits over a 20-year 
timeframe and an important part of fishing effort was assumed to be undertaken by 
residential population (e.g. anglers as a percentage of total population), with DAE using 
population projections to calculate the stream of benefits.  However, the impact of 
demographic change was not modelled, but it may be a relevant issue in the recreational 
fishing industry, particularly for the Victorian MDB regions.  The ABS statistical profile for 
the MDB shows that residents in all age groups above 50 have significantly increased across 
the MDB over 2006 and 1996.  As a result, by 2006, the median age of the Basin’s 

                                                             
15 MJA reviewed a number of international consumer surplus study relating to recreational outdoor activities 
(mostly boating) and arrived at a value range of between $30 and $70 per person per day.  This included one US 
study on recreational fishing with a consumer surplus estimate of US$63 (in 2010$) per person per day.  

16 The econometric model revealed that the willingness of anglers to pay higher fees was lower if they had 
caught and kept more fish, which suggests there are diminishing marginal returns associated with catching more 
fish, as expected.  In addition, the data show that anglers that had travelled further are more likely to pay higher 
fees.  
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population had increased by five years since 1996 and about two years since 2001 (ABS, 
2008).  Recent surveys on recreational fishing in Australia reveal that the largest proportion 
of aged recreational fishers live in Victoria with 25% in the 45-54 age group and 17% of 
people above 55 years, while in Queensland 18% of recreational anglers are in the 45-59 
age group and only 11% are above 60.  By contrast, only about 10% of the recreational 
fishers in South Australia are in the 45-59 age group and roughly 5% are above 60 years old.  
With demographic change the size of the recreational fishing industry is likely to be further 
increased – either with people fishing more or more people going fishing.  Hence, the 
current marginal impact estimate, which is based on a certain number of fishing trips, may 
slightly understate the real value if the number of trips were to increase.  

Similarly, another demographic change, i.e. the impact of a change in the size of towns, was 
not modelled.  DAE believes that such a demographic change is market driven and that 
certain towns growing bigger is more likely to be welfare-enhancing than welfare-reducing.  
It is considered unlikely that such a demographic change would lead to congestion 
disbenefits affecting fishing.  

Change in attitudes and cultural change 

A change in attitudes or cultural change (e.g. Germany has now banned ‘catch and release’ 
because of animal rights, which is something that could also happen in Australia in the 
future) or an increase in fuel prices (which would reduce the number of fishing trips to 
remote locations) could have a negative impact on fishing and may reduce the size of the 
recreational fishing industry (estimated in Chapter 4) and thus the size of the benefits from 
the Basin Plan (estimated in Chapter 6).    

Non-fishing related regional developments 

Other non-fishing related regional developments that may accelerate or undermine fishing 
industries, while unforeseen environmental issues (e.g. some areas might collapse even 
with Basin Plan in place) could result in zero benefits in some regions. 
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8 Areas for further research 

8.1 Introduction 

When analysing the recreational and commercial fishing industries in the MDB and the 
impact of the Basin Plan on the fishing industries, several gaps in the data and literature 
were identified, as indicated throughout the report.  Several inputs are assumptions-based 
and further research in a number of areas would greatly improve the accuracy of the 
benefit estimates.  Key areas for further research include:  

 a clearer understanding of the priorities of the Basin Plan in relation to native fish (the 
current study assumes that the management of the environmental flows will seek to 
provide benefits to native fish populations, as part of the core ecological, social and 
economic objectives of the Plan); 

 an improved ecological understanding of how different fish species will respond to 
environmental changes brought about by the Basin Plan; 

 an improved understanding of the spatial dimensions of fishing in the MDB, in 
particular what share of fishing industry activity occurs in regulated versus unregulated 
waterways whose flows cannot be affected by the Basin Plan; 

 an improved understanding of the attributes that determine the value of a recreational 
fishing experience in the Basin (fish populations, natural amenity, etc.); 

 primary data on the number of anglers and expenditure associated with recreational 
fishing in the MDB and its regions  (existing estimates of the value of recreational are 
either based on extrapolation of values from other areas or only capture a portion of 
the recreational fishing industry);   

 an improved understanding of how an increase in fish numbers affects the fishing 
industry, i.e. whether (1) anglers already fishing in the MDB spend more time fishing, 
(2) the number of anglers living in the MDB or travelling to the MDB increases or (3) the 
expenditure in total and per angler increases; and 

 primary data on the number of businesses and revenue associated with commercial 
fishing in the MDB, especially where fishing operators are located outside the MDB. 

8.2 Monitoring and evaluation framework 

In order to structure a more in-depth analysis of the impact of the Basin Plan on the fishing 
industries in the MDB, a monitoring and evaluation framework, consisting of a series of 
indicators, was developed and is shown in Table 8.1.   

The framework can be utilised to collect additional information to feed into future analyses 
of the recreational and fishing industries in the MDB.  It consists of: 

 the individual components of the monitoring program (i.e. the information required); 

 the relevant indicators used to measure the components; 

 the relevance of the information in the analysis: 
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• Component A: analysis of the impact of the Basin Plan on fish populations for 
fish groups with similar lifecycles and habitat requirements;  

• Component B: analysis of the economic benefits of fishing (i.e. value of the 
recreational and commercial fishing industries); or 

• Component C: analysis of the benefit of increased fish populations on fishing 
(i.e. link between the Basin Plan and the fishing industry).  

 possible data sources or methods for collecting the information; and 

 recommended monitoring frequency.  

Table 8.1: Monitoring and evaluation framework 

Monitoring 
component 

Indicator used to measure 
component 

Relevance  Data source or 
collection method 

Monitoring 
frequency 

1 Fish habitat  Water volume (baseline and 
with Basin Plan) 

 

Component 
A: data to 
determine 
change in 
fish habitat 
caused by 
the Basin 
Plan and the 
impact of 
the Basin 
Plan on fish 
populations 

Modelled (based on 
more information 
around the Basin Plan’s 
native fish 
management plan) 

or: 

Primary data collection: 
Surveys at specific sites 
across the 19 regions 

Seasonal, 
periodic 
sampling 
required 
within 
every year 

 

 

2 Water quality (baseline and 
with Basin Plan) 

 

3 Frequency of flows (baseline 
and with Basin Plan) 

4 External factors (e.g. rainfall, 
temperature) 

Bureau of meteorology 

5 Fish 
populations  

Number of fish by species (a. 
introduced acclimatised fish, b. 
introduced pest, c. native fish 
and d. estuarine fish) across the 
19 regions - including regulated 
and unregulated waterways   

Modelled (if 1-3 are 
modelled)  

or: 

Primary data collection: 
Fish survey at specific 
sites across the 19 
regions. 

Annual if 
impact of 
variability 
of water 
flows is to 
be 
considered 

6 Biomass by fish species  

7 Value and 
surplus of 
the 
recreational 
fishing 
industry 

Number of anglers and fishing 
episodes per annum by region 

Component 
B – 
Recreational 
fishing 

Primary data collection: 
Recreational fishing 
survey for the MDB 
(involving detailed 
survey in different 
regions of the MDB – 
with particular focus on 
a selection of popular 
fishing spots during 
peak season – applying 
travel cost and 
willingness to pay 
methodology).   

Survey to be 
undertaken at fishing 
locations in the MDB 
and to cover locals as 
well as tourists. 

Annual 

8 Age-profile of anglers by region 

9 Number of fish ‘caught and 
kept’ or ‘caught and released’ 
by species 

10 Per-episode/annual 
expenditure per angler by 
region 

11 Expenditure and ‘Willingness to 
pay’ for recreational 
experience(e.g. satisfaction of 
catching fish, enjoyment of the 
natural environment)  



Benefits of Basin Plan for the MDB fishing industries 

55 Deloitte Access Economics 

12 External factors that are likely 
to affect the value of the 
recreational fishing industry 
(e.g. population growth, 
demographic change, 
improvement to the natural 
environment) by region 

Australian Bureau of 
Statistics (Population by 
age by LGA) 

Surveys at specific sites 
across the 19 regions 
(for natural 
environment) 

Annual 

13 Value and 
surplus of 
the 
commercial 
fishing 
industry 

Number of businesses by 
region 

Component 
B – 
Commercial 
fishing 

Commercial fishing 
industry data (as 
currently published by 
SARDI, Econsearch and 
NSW DPI) 

Annual 

14 Volume of fish caught by 
species by region 

15 Revenue and gross operating 
profit by business by region 

16 External factors (e.g. demand 
for fish) 

Australian Bureau of 
Statistics (e.g. 
Household Expenditure 
Survey)  

 

Annual 

17 Impact  of 
Basin Plan 

Drivers of recreational fishing 
(e.g. populations/biomass of 
different fish species, presence 
of introduced species, natural 
amenity) 

Component 
C: data to 
quantify the 
link between 
fish 
populations 
and the 
recreational  
fishing 
industry 

Primary data collection: 
Recreational fishing 
survey complemented 
by questions around 
motivations for fishing 
and how fishing effort 
and expenditure has 
changed as a result of 
the Basin Plan 

Every 5 
years 
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Appendix A: Fish numbers 
 

Chart A.1: Average fish numbers per site in Valleys, ranked by numbers of native fish 

 
Source: Davies et al. (2008) 

Chart A.2: Average total fish biomass (kg) per site in Valleys, ranked by biomass of native fish 

 
Source: Davies et al. (2008) 
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Table A.1: Fish groupings and their flow habitat requirements. Source: CSIRO (2012) 

Fish grouping  Representative species Spawning and recruitment flow requirements 

Main channel generalists Australian smelt, bony herring, 
flathead gudgeon 

Spawn and recruit in high or low flow in the main channel 

Main channel specialists Murray cod, trout cod, river 
blackfish, two-spinned blackfish 

Spawn and recruit during high or low flow in the main 
channel 

Flood spawners Golden perch, silver perch Spawn and recruit following flow rises: major spawning 
occurs during periods of floodplain inundation 

Other  Macquarie perch Floodplain inundation is not required, but spawning is 
enhanced by rising flows 

Table A.2: Status of knowledge on fish populations and flow impacts by MDB region 

MDB region % Native 
species1  
biomass 
per site 

(2006/07) 

% 
Introduced 

species1 
biomass     
per site 

(2006/07)  

Fish 
biomass1  

per site 
[kg] 

(2006/07) 

Env. water 
to recover 
under the 
Basin Plan 
[GL/year]3 
(2750 GL) 

% change in 
env. water 

and 
outflows

2
 

(3000 GL) 

% change 
in native 

fish2 (3000 
GL) 

Impact on 
Amenity  

Value4 

Ecosystem 
health  

2004-075 
(SRA, 
2011) 

Barwon-Darling no data no data no data 30.5 4%+15% 19% Low Poor 

Border Rivers 60% 40% 9.5 67.1 3%+10% 13% Low Moderate 

Campaspe 7% 93% 13.5 33.9 0%+21% 21% Low Very poor 

Condamine-
Balonne 

44% 56% 4.5 109.4 14%+32% 46% High Moderate 

E Mt Lofty Ranges  48% 52% 12 0.0 no data no data No impact No data 

Goulburn-Broken 36-37% 63-64% 7 469.8 15%+21% 36% High Poor,  
Very Poor 

Gwydir 33% 67% 9.5 42.0 8%+27% 35% Low Poor 

Lachlan 21% 79% 4.5 48.0 4%+0% 4% Medium Very poor 
Loddon 22% 76% 11.5 28.0 13%+23% 36% Low Very poor 

Lower Darling 62% 38% 12 16.2 2%+25% 27% Low Poor 

Macquarie-
Castlereagh 

19-38% 62-81% 4-9 65.9 3%+8% 11% Medium Poor,  
Very poor 

Moonie no data no data no data 5.0 8%+10% 18% Low No data 

Murray  
(Central, North) 

3-39% 61-97% 17 1133.1 23%+26% 48% High Poor 

Murrumbidgee 13% 87% 4.5 607.9 12%+24% 46% High Very poor 

Namoi 28% 72% 6.5 53.2 3%+7% 10% Low Moderate 

Ovens 23% 77% 9.5 0.0 15%+0% 15% No impact Moderate 

Paroo 78% 22% 1 0.0 0%+0% 0% No impact Good 

Warrego 52% 48% 4 8.0 4%+21% 25% Low Moderate 

Wimmera-Avoca 5-8% 92-95% 7 23.0 0%+0% 0% High Poor 

TOTAL BASIN - - -  2,741 - - - - 

1 Data from SRA for 2004-2007.  Davies et al. (2008) 
2 CIE (2011) 
3 Provided by MDBA’s hydrological model (indicative only, shared reductions are not prescribed in the Basin Plan).   Total 
reductions assuming equal distribution of shared reduction and taking into account existing purchases.  About 1,250 GL have 
already been contracted under water recovery programs by the Australian, New South Wales and Victoria governments to 
Sept2011.  Namoi, Moonie and Border Rivers are catchments that can contribute to the shared downstream environmental 
water needs of the Barwon–Darling.153 GL are reductions to be shared between New South Wales and Victoria, with the 
South Australia Murray contributing to 20% of it.  The reduction of 971 GL in Murray can be attained between Lower Darling, 

Murray, Kiewa, Murrumbidgee, Campaspe, Loddon, Goulburn–Broken, Ovens, Eastern Mt Lofty Ranges. 
4 CSIRO (2012)  

5 In the SRA, the health of river ecosystems is derived from indicators of five key condition themes: Hydrology, Fish, Macro 
invertebrates, Vegetation and Physical Form (Geomorphology). 
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Appendix B: Catch rates 
Table B.1: MDB catch rates by fish species based on NFIRS 2000-01 

 Source: Park et al (2004).  Estimation of total numbers for 2000-01.  
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Appendix C: Regional industry profile 
Table C.1: Fishing industry profile of the MDB regions 

MDB region Tourism: fishing-related     
overnight trips1 

Number of fishing overnight 
trips (dom. + intl.) 1 

Barwon-Darling 0.3% 175 

Border Rivers 3.8% 10,746 

Campaspe 10.2% 41,286 
Condamine-Balonne 3.1% 27,101 

Eastern Mt Lofty Ranges 9.8% 28,666 

Goulburn-Broken 10.0% 92,899 

Gwydir 2.5% 4,641 

Lachlan 6.2% 35,807 

Loddon 4.5% 47,771 

Lower Darling 12.4% 30,687 
Macquarie-Castlereagh 4.1% 74,072 

Moonie no data no data 

Murray 10.2% 237,644 

Murrumbidgee 6.9% 97,812 

Namoi 5.0% 34,829 

Ovens 7.7% 39,657 

Paroo 4.9% 1,236 
Warrego 8.2% 8,793 

Wimmera-Avoca 10.1% 64,950 

TOTAL BASIN 7.1% 878,772 

1. Data cover domestic and international visitors. No data for domestic day trips were provided. 

Table C.2: Commercial fishing industry profile of the MDB regions 

MDB region Commercial 
fishing 

employment  
(full time) 1 

Commercial 
fishing 

employment 
(part time) 1 

Tackle 
and bait 

shops 

Fishing 
tour 

operators 

Supporting 
businesses

2
 

Barwon-Darling 0 0 0 0 0 

Border Rivers 3 0 0 1 2 
Campaspe 0 0 1 2 2 

Condamine-Balonne 0 0 0 3 17 

Eastern Mt Lofty Ranges 15 6 1 1 7 

Goulburn-Broken 0 0 1 1 11 

Gwydir 0 0 0 0 0 

Lachlan 0 0 1 0 2 

Loddon 0 0 0 0 7 
Lower Darling 3 0 1 0 1 

Macquarie-Castlereagh 3 4 0 2 9 

Moonie 0 0 0 0 0 

Murray 10 3 6 8 17 

Murrumbidgee 5 4 5 8 16 

Namoi 0 0 0 0 4 

Ovens 0 0 0 0 3 
Paroo 0 0 0 0 0 

Warrego 0 0 0 0 0 

Wimmera-Avoca 3 3 0 1 5 

TOTAL BASIN 42 20 16 27 103 
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Note: Recent data from the Australian Bureau of Statistics, a Deloitte Analytics’ database of business directories and Tourism 
Research Australia at the Local Government Areas (LGA) level were compiled to profile the MDB regions.  
1.2006 ABS Census.  Employment categories include ANZSIC codes for Fishing, Hunting and Trapping, Fishing, Rock Lobster 
and Crab Potting, Prawn Fishing, Line Fishing, Fish Trawling, Seining and Netting, Other Fishing.  
2. Boat & Yacht Equipment/Sales/Transport Services, Boat Charter Services. 
 

Table C.3: Regional distribution of anglers, visitors and the economic value of recreational 
fishing 

State MDB 
region 

Population 
(2009) 

Participation 
rate in MDB 

(NRIFS) 

Local 
anglers 
(2009) 

Overnight 
trips 

(2009) 

 Expenditure              
(in 2012$) 

Annual 
consumer 

surplus  
(in 2012$) 

NSW Barwon-
Darling 

           5,161  17.75%          1,053  172 1,994,867        663,098  

QLD/
NSW 

Border 
Rivers 

         37,122  20.50%           8,748  10,534  17,720,812      5,890,433  

VIC Campaspe          38,813  20.30%           9,057  40,473  22,077,008     7,338,441  

QLD/
NSW 

Condamine-
Balonne 

      173,055  20.50%         40,781  26,567  79,767,104   26,514,745  

SAA Eastern 
Mt Lofty 
Ranges 

         53,054  24.10%         14,698  28,101  31,085,957    10,333,034  

VIC Goulburn-
Broken 

      142,014  20.30%         33,140  91,069  73,585,442   24,459,948  

NSW Gwydir          25,998  20.50%           6,127  4,550  12,053,830      4,006,717  

NSW Lachlan          75,733  20.50%         17,847  35,101  37,869,374   12,587,856  

VIC Loddon       156,546  18.60%         33,472  46,830  68,626,605    22,811,621  

NSW Lower 
Darling 

         31,553  20.50%           7,436  30,082  17,727,706      5,892,725  

NSW Macquarie-
Castlereagh 

      216,238  20.50%         50,958  72,612  104,644,005    34,783,877  

QLD Moonie  no LGA info   24.70%  no LGA 
info   

no LGA info  no LGA info   no LGA info 

NSW/
VIC/S
AA 

Murray       309,512  25.83%         91,914  232,961  201,615,548    67,017,412  

NSW/
ACT 

Murrum-
bidgee 

      248,481  20.00%         57,128  95,885  119,141,165    39,602,762  

NSW Namoi          92,217  20.50%         21,731  34,143  45,027,249    14,967,148  

VIC Ovens          41,484  20.30%           9,681  38,876  23,043,482      7,659,699  

QLD Paroo            1,946  24.70%              553  1,212  1,188,192         394,957  

NSW/
QLD 

Warrego            9,884  20.50%           2,329  8,620  5,451,846      1,812,205  

VIC Wimmera- 
Avoca 

         82,395  24.50%         23,205  63,670  51,514,188     7,123,419  

TOTAL MDB    1,741,206    429,857   861,457  914,134,379 303,860,097 
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Table C.4: Regional distribution of the economic value of commercial fishing 

State MDB Subregion Nr 
licences 

Species targeted Value 
($A, 000) 
2008/09 

Value 
($A, 000) 
2009/10 

Value 
($A, 000) 
2010/11 

Production 
(000'kg) 

Annual 
economic 

value 
($2012) 

SA Murray: Inland 
Waters Fishery 

 Golden perch 1,127  640  870  68  903,351  

 Carp 808  605  316  474  595,010  

 Redfin 134  193  311  61  216,536  

 Australian salmon 22  22  14  8  19,888  

 Cockles (pipi) 3,015  2,889  2,193  296  2,773,953  

 Yellow-eye mullet 705  895  997  243  885,022  

 Bony Bream 425  235  291    326,130  

 Yabbies                 -                    -    166    166,000  

 Other species 259  237  219  529  244,679  

Total Inland 
Waters Fishery 

42 TOTAL 6,495  5,716  5,377  1,679  6,130,570  

NSW Murray 1: Inland 
Restricted 
Fishery 

 Carp  207  144   177,683  

 Yabbies   239  347    295,798  

Total Inland 
Restricted 
Fishery 

26 TOTAL   446  490    473,481  

TOTAL MDB         6,604,050  

Note: Production data of yabbies is only available for 2010/11 

1 In NSW yabby fishing is only authorised on the water in the West of the Newell highway, across the following 
catchments: Murray, Darling, Barwon, Gwydir, Namoi, Castlereagh, Macquarie, Bogan, Lachlan and 
Murrumbidgee.  Fishing for any other species is allowed in the Murray, Lachlan and Murrumbidgee only. 
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Appendix D: Consumer surplus of 
recreational fishing 
DAE derived a linear demand function for recreational fishing trips in the industry using 
existing average expenditure information. The analysis is based on the assumption that 
trips are uniformly distributed along the demand curve in terms of expenditure, with the 
average expenditure of $212 paid for the 2.15millionth trip, $424 paid at the maximum and 
$0 paid at the minimum (Chart D.1). 

We followed a simplified version of the standard travel cost approach to estimate a 
demand curve for a representative individual, assuming all individuals have the same 
tastes, which implies that the consumer surplus is just the horizontal sum of 4.3 million 
representative demand curves. So each of these demand curves would be given by Cost = 
424 – 424*Trips. Then, the consumer surplus is calculated for individuals, multiplied by the 
number of visitors from each zone and then summed up. 

Chart D.1: Industry and individual demand functions for recreational fishing 

  

Then, we can estimate the average consumer surplus per visitor. 
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And the average of these over all visitors is: 
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Multiplying this by the total number of trips gives a total consumer surplus estimate of 4.3 
million*$70.66 = $304 million.  This is the current value of the recreational use.  With 
expenditure on recreational fishing estimated to increase to $942 million per annum and 
the assumption that the additional expenditure is just from additional trips (rather than 
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anglers spending more per trip), this corresponds to a total of 4.43 million trips and a total 
value of $313 million in consumer surplus.  Based on this methodology, the value of the 
additional recreation is estimated to be $9.14 million.   
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Limitation of our work 

General use restriction 

This report is prepared solely for the internal use of MDBA and the ‘MDBA Benefits Projects’ 

Steering Committee.  This report is not intended to and should not be used or relied upon by 

anyone else and we accept no duty of care to any other person or entity.  The report has 

been prepared for the purpose of being used by the MDBA as an input into a Regulation 

Impact Statement.  You should not refer to or use our name or the advice for any other 
purpose. 
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