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1. Introduction
Glenelg Hopkins CMA (GHCMA) require a robust and evidence base
understanding of the economic value and economic contribution that
environmental flows in the Glenelg River generate.
GHCMA has specific responsibilities for environmental water
management under the Water Act 1989. These responsibilities include
identifying regional priorities for environmental watering, facilitating
water delivery, and providing input into the water allocation processes.
Purpose
A robust and evidence based understanding of the economic value and economic contribution that
environmental flows in the Glenelg River generate can support delivery of GHCMA environmental water
management responsibilities by:


providing a sound economic evidence base that can support water allocation decision making;



helping to identify priorities when comparing environmental watering investments with other
management (like revegetation or development of wetlands or provision of another habitat etc.);



supporting environmental communications around the value of environmental water to the community –
including agricultural and recreational benefits; and



supporting DELWP policies and strategies, including Rivers 2040 target setting.

Specific objectives of our project with GHCMA are to:


to develop a robust economic value for the environmental, economic and social outcomes from
environmental water releases from the Wimmera and Glenelg Rivers Environmental Entitlement. These
economic values will be determined under a range of environmental watering scenarios (very dry through
very wet), priority flow components, and environmental outcomes.



identify and measure how priority watering actions contribute towards achieving environmental
outcomes and the scale and extent of these (e.g. measured in fish population numbers), compared to what
would happen if the flows did not happen;



identify and measure how much people value these ‘with versus without’ environmental flow outcomes –
that is, how much economic benefit value is lost if these outcomes do not occur;



understanding the level of confidence and confidence intervals (low and higher bounds) around the value
estimates generated.



enhance capacity of the Glenelg Hopkins CMA and DELWP in understanding environmental valuation and
how it can be applied to the work that the team does, particularly in undertaking and transferring nonmarket valuation of environmental flow releases; and



undertake a case study in the Glenelg catchment area to better understand recreational fishing values, and
estimate the value of recreational fishing in the region.

Valuing key social, economic and environmental benefits of environmental water
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1.1

Scope

This rapid assessment builds on earlier work assessing the economic benefits of environmental works and flow
programs in the Glenelg catchment, in particular Aither’s 2015 preliminary assessment (2015). The current
project extends the Aither assessment by:


identifying and measuring economic contribution of environmental flows, in addition to economic
benefits;



undertaking a case study in the Glenelg catchment area of recreational fishing values, to illustrate some
examples of how investment generates additional economic activity, and supports recreational fishing and
tourism expenditure in CMA regions;



providing a more comprehensive background to economic contribution analysis, environmental valuation
and valuation transfer methods (in Attachments) so that the reader has a more comprehensive
understanding of how economic contribution and the economic benefit values in the memo are calculated;



addressing limitations with Aither’s preliminary assessment and employing more contemporary evidence
to provide more defensible estimates of the economic contribution and benefits of environmental flows in
the Glenelg River; and



Estimating the return on investment to recreational fishing from environmental flows.

The scope of the evaluation is to quantify the economic contribution and benefits of environmental flow
releases in the Glenelg River, where possible. The assessment has not involved a detailed assessment. Rather,
the objective is defensible estimates of the economic contribution and benefits of environmental flows, and
then to identify priorities for further work using primary research (surveys) and assessment.

1.2

Approach

A two-stage approach has been used. The two stages are consistent with elements of Aither’s suggested
approach in the DELWP commissioned report Building investor confidence in waterway management (2016):


In the first stage we identified key assets and map benefits of environmental flow releases using a ‘with
and without’ environmental flows approach under normal, dry and wet flow scenarios. This work is
summarised in the memo at Appendix 3 of this report. This step is broadly consistent with elements of
Aither’s Stages 1-31;



In Stage 2 we undertook a rapid value transfer assessment of some of the benefits of environmental flow
releases, and measured economic contribution, where practical 2.



In stage 3 we delivered a survey of recreational fishers in the Glenelg River. We used this information to
estimate the return on investment from environmental flow releases in the Glenelg River to recreational
fishers.

—
1 We note that Aither’s approach (which they call “building investor confidence”) does not provide guidance on how to assess trajectories and the risks and impacts of
management actions under different climate / flow regimes. This is an important oversight, as trajectories and preferred management actions may change depending
on climatic and other uncertainties, and some management actions may be more robust in the face of uncertainties than others. Water for Victoria requires that climate
change considerations need to be embedded in all operational decisions, including waterway investment decision making.
2 We note that Aither’s “building investor confidence” framework excludes a number of key aspects that would be needed for the approach to meet the Victorian
Treasury and Finance minimum recommended steps for good economic evaluation - see Technical Guidelines on Economic Evaluation. Among other things, Aither’s
recommended does not require a rationale for intervention, or provide guidance on how to identify the population with standing (which is integral to measuring costs
and benefits), determine discount rates, account for risks and uncertainty, complete sensitivity analysis, nor complete distributional assessments. These are all key
elements of good cost benefit analysis. They are all key steps that need to be completed to build investor confidence. They are also all necessary steps required for
completing Victorian Government business cases to the minimum required standard for the Victorian government to have confidence, as an investor. Omitting these
steps will reduce investor confidence, particularly if the investor is the Victorian Government.
Valuing key social, economic and environmental benefits of environmental water
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2. Framework
Our framework is designed to estimate the economic contribution of
environmental flows in the Glenelg River, and the economic value of
these flows.
These concepts are introduced in Figure 1 using a simplified representation of the economic benefits and
contributions of environmental flow releases. These concepts are discussed in more detail in Appendix 1 and 2.

Figure 1: An example of the economic activity and economic value framework – making a
cup of coffee
Value added

(Additional) Willingness
to Pay by consumer
Over the price paid at the
counter for the coffee

Intermediate inputs
The coffee beans

Wages
To the Barista

Profits
For the café

Production taxes
(less subsidies)
To the government

Gross output

Total economic value / willingness to pay

Source: adapted from Deloitte (2017)

2.1

Economic contribution

Economic contribution measures how economic activity contributes to the economy through market
transactions and output. The significance of an activity is usually defined by its relative share of market
transactions and output compared to other activities or sectors.
Figure 1 shows how the economic contribution of a cup of coffee is measured in the economy. Components of
economic contribution accounting are shown in blue in Figure 1. For a cup of coffee:


Gross output is the amount paid for the coffee. Gross output is the sum of the cost of intermediate inputs
(coffee beans), wages, taxes net of subsidies and profits to the business.



Gross value-added (GVA) is a subset of gross output. GVA includes local business profits and wages paid,
and therefore represents economic returns on local capital and labour resources. It measures the true
contribution of the economic activity to the economy because it backs out leakage out of the economy.



Economic activity generates salaries and thus employment. We measure employment is the number of fulltime equivalent (FTE) jobs generated and/or supported in the creation of local gross economic output and
GVA.

The economic contribution of environmental flow releases in the Glenelg River can be measured using the
same economic activity accounting approach as for a cup of coffee. In this memo, we measure the economic
Valuing key social, economic and environmental benefits of environmental water
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contribution of recreational fishing in the Glenelg River, and then attribute some of this economic activity to
environmental flows (and other management actions).
Our economic contribution calculations are done using Regional Development Victoria’s (RDV) input–output
model for recreation activities. This purpose-built model was developed by Marsden Jacob Associates for RDV.
It uses local government area (LGA) level data on economic and industry relationships to simulate revenue
flows to existing businesses (direct contributions), flow-on effects to related industries from which purchases
are made (indirect contributions), and effects from expenditures made through household income and salaries
(induced contributions). We discuss the detail of this later in the memo.

2.2

Economic value

The economic value of environmental flows in the Glenelg River extend well beyond the economic
contributions that are measured through exchange transactions.
Environmental flow releases generate benefits for the environment, individuals and communities. We call
these benefits economic value. Economic value can include better physical and mental health from naturebased activity and the value of environmental services provided by environmental flows to non-recreators.
They can also include individual and community benefits of knowing that the Glenelg River is in better
condition, even if individuals don’t ever visit the river or receive direct benefits from it.
The economic value of a good or service is measured by the maximum amount people are willing to pay for
the good. Figure 1 show how the economic value of a cup of coffee is the maximum amount that the
consumer is willing to pay for the coffee, and that their willingness to pay is higher than the price they have to
pay (gross output). This also shows the difference between gross economic value / benefit (the amount they
are willing to pay) and net economic value / benefit (the amount they are willing to pay less what they actually
pay). These gross and net concepts are introduced here and used later in this memo.
Effectively all of the goods and services provided by environmental flow releases in the Glenelg River are not
traded in markets, and are what are known as public goods. Because public goods are not traded in markets it
can be more challenging to measure their economic value. These economic values are significant in their own
right, but often go unmeasured or, where they are measured, are sometimes viewed with scepticism because
the benefit values are not measured by market transactions.
The Appendixes to this report outline the approaches we used to estimate the economic values included in
this study. Our economic value estimates have been sourced primarily from contemporary Australian literature
on willingness to pay for the benefits of environmental flows, and from direct consultation with producers,
recreational fishers and others on the Glenelg River.
The Total Economic Value framework provides the conceptual basis for estimating economic values. This
framework is introduced in the Aither (2015) note and not repeated here.

Valuing key social, economic and environmental benefits of environmental water
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3. Headline results
Our economic contribution and economic value analyses highlight that
environmental flow releases in the Glenelg River contribute to a range of
economic values.
These values are summarised below. Key points are:


Icons in gold are economic values, and blue are economic contribution measures, consistent with Figure 1.



The economic contribution and economic values shown in the Table below are not additive



As we discuss later in this paper, the values in the Table are total values, not marginal values attributable to
environmental flows alone. We calculate marginal values as the return on investment from environmental
flows in the next section of this paper.



Most of the values differ from Aither’s estimates. In all cases, our view is that the estimates in this memo
are more defensible than Aither’s earlier estimates, for reasons that we set out under each of the
valuations.



The green, orange and red ‘traffic lights’ on the right hand side of the table indicate our level of
confidence in the valuations, with green being high reliability estimates and red being low reliability
estimates.

Table 1: Economic contribution and benefits of environmental flow releases
Impacts

Value of benefit compared to without environmental
flows and key notes
Economic value of environmental flow releases in the
Glenelg River conservatively worth in the range of:
$94-142 ML for Melbourne households
$127-192 ML for all Victorian households

Benefit

Environmental
flow benefit

Willingness to pay for
environmental water
releases to

Recreational
fishing impact

Regional economic
contribution of recreational
fishing

Recreational
fishing
economic value

Economic value of recreation
to participants

Total contribution of recreational fishing around
$500,000 a year in tourism expenditure. This
expenditure supports the equivalent of 5 FTEs in
Glenelg CMA, and around $370,000 in GVA (local
salaries and business profits) each year.
Apportionment of economic contribution to
environmental flows is around 30%.
Total economic value of recreational fishing in the
order of between $630,000 and $690,000 per year in
the Glenelg depending on the assumptions used.
Apportionment of consumer surplus to environmental
flows is around 30%.
Negligible for most producers

Agriculture
impacts

Sand mining

Additional production

Production value of sand
mining due to environmental
flows

Negligible

Valuing key social, economic and environmental benefits of environmental water
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3.1

Environmental flow improvement of rivers

We have estimated the economic value of environmental flow releases in the Glenelg river using a recent
study commissioned by Melbourne water to establish the economic value of environmental water
entitlements held for the Yarra, Tarago and Werribee.
The Melbourne Water study established the economic value of Melbourne’s environmental water
entitlements to inform planning and management choices. The approach used an economic non-market
technique known as choice modelling. The results of the choice modelling survey generate economic value
estimates in dollar terms that indicate Melbourne residents’ willingness to pay for additional water for the
environment. Summary assumptions and calculations are provided in Table 2 and Table 3.
The Melbourne Water study estimated the value of one GL of additional environmental flows was worth
between $0.94 and $1.42 per household. The payment was a single year payment (a so-called ‘one-off’
payment), spread over several payments in a year. The Melbourne Water study found that households were
willing to pay between $0.94 and $1.42 for every additional GL of environmental water (that is, willingness to
pay was linear), which means the same willingness to pay value can be used per GL.
The value per GL of additional environmental water entitlement (in the Yarra, Tarago and Werribee) is
estimated to be worth between $1.35 and $2.0 million for Melbourne households, and $1.8 million and $2.75
million for all Victorian households (Table 2). These figures are estimated by multiplying the per household
willingness to pay figures by the number of households in Melbourne and Victoria, and adjusting for the survey
response rate (86%). These results show that Victorian households would be willing to pay between $1.8 and
$2.75 million per GL of environmental water entitlement with 100% reliability.
The annual value of environmental water measures the economic value (benefit) that Melbourne and
Victorian households receive from environmental flows that are delivered each year. To calculate the annual
benefit received, we have calculated an annuity value for the environmental entitlement assuming a 100-year
entitlement life and a 7 percent discount rate. The 7 percent discount rate is used to be consistent with
Aither’s (2015) assumptions3 in their calculation of environmental improvement of rivers.
Using this approach, the annual economic value of environmental flows in the Glenelg River is estimated to be
between $127,000 and $192,000 per GL per annum (i.e. $127-192 per ML per annum) for all Victorian
households, and between $94,000 and $142,000 per GL per annum for Melbourne households.
Using these annual economic values, Table 3 shows the annual economic value of environmental flow releases
in the Glenelg River for the period 2007-15. Approximately 69 GL of water has been released into the Glenelg
River over this period, generating a total economic value in the range of $7.45 million and $11.24 million for
Melbourne households alone, and $10.07 million and $15.24 million for all Victorian households.

—
3

We note Aither did not specify if the discount rate is real or nominal, which has material impact on the valuation estimates. The rate is also higher than should be used
based on Department of Treasury and Finance (DTF) Technical Guidelines on Economic Evaluation guidelines. DTF recommends that proposed public sector investments
be separated into one of three categories to reflect the risk level of the project. DTF recommends using a real discount rate (i.e. rates adjusted for inflation) of four per
cent for the provision of goods and services in traditional core public service delivery areas where the benefits are not easily quantifiable in monetary terms (e.g.
education, public health and justice). Our view is that a 4 percent discount rate is more appropriate.

Valuing key social, economic and environmental benefits of environmental water
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Table 2: assumptions and unit values for environmental water for the Yarra, Tarago and
Wimmera systems
Mean WTP per GL
$1.13

Per household
Response rate
Households in Victoria

86%
2,242,285

Households in Melbourne

1,664,554

Lower WTP per GL
$0.94

Upper bound WTP per GL
$1.42

Capitalised value per GL of environmental water
$2,179,000
$1,813,000

Victoria
Melbourne

$2,738,000

$1,618,000
$1,346,000
Annual (annuity) value per GL of environmental water

Victoria
Melbourne

$153,000
$113,000

$2,033,000

$127,000
$94,000

$192,000
$142,000

Source: (Cooper, Crase et al. 2017)

Table 3: Annual and total economic value environmental water releases in the Glenelg River,
2007-15

Total
2007–081

Water use
(ML)
Glenelg
system
68,952
0

2008–09
2009–10

900
3,480

$0.12
$0.45

$0.10
$0.38

$0.15
$0.57

$0.16
$0.61

$0.13
$0.51

$0.20
$0.77

2010–11
2011–12

10,748
3,562

$1.40
$0.46

$1.16
$0.39

$1.75
$0.58

$1.89
$0.63

$1.57
$0.52

$2.38
$0.79

2012–13
2013–14

19,387
10,207

$2.52
$1.33

$2.09
$1.10

$3.16
$1.66

$3.41
$1.80

$2.83
$1.49

$4.29
$2.26

2014–15

20,668

$2.69

$2.23

$3.37

$3.64

$3.02

$4.57

Melbourne

Victoria

Mean

Lower WTP

Upper WTP

Mean

Lower WTP

Upper WTP

$8.96
$0.00

$7.45
$0.00

$11.24
$0.00

$12.14
$0.00

$10.07
$0.00

$15.24
$0.00

Source: (CMA 2016)
In our view, the economic value estimates summarised above are robust and best-available evidence of the
economic value of environmental flows in the Glenelg River to Victorian and Melbourne households for the
following reasons:


the study the willingness to pay values are taken from is a recent and Melbourne based study, and
therefore reflects current Melbourne and likely Victorian economic values for environmental flows



the environmental entitlements and river benefits valued in Cooper et. al (2017) share similar
characteristics with the Glenelg, and environmental flows target achieving similar outcomes. This is
particularly true for the Tarago and Werribee Rivers.



the survey was well designed and conducted and used design mechanisms that reduce the risk of survey
response biases that would undermine the validity of the willingness to pay estimates



the survey sample was large and representative of the Melbourne population. Postcodes were used to
define the limits of the sample, in an effort to ensure the sample was drawn from geographically dispersed

Valuing key social, economic and environmental benefits of environmental water
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Melbourne Water customers. The final sample size for the main data collection was 701 respondents with a
total of 8,412 observations.


14 per cent of the respondents were identified as ‘protestors’, who are not willing to pay for a change to
the status quo. These respondents were excluded from the willingness to pay calculation, which likely
reduces bias in the survey results



the survey context and willingness to pay question was realistic. It obtained willingness to pay for
additional environmental water and described outcomes in terms of ecological improvements that would
occur during a dry year, defined as when we receive below average rainfall. The improvements in outcomes
included fish populations and water quality, which is consistent with the Glenelg River, including noting that
in drought years there is not enough water to prevent a decline in native species and water quality and that
the building of dams and weirs has interfered with the natural flow of waterways and placed extra stress on
the environment compared to what would occur naturally in a drought year. The survey also identified that
the more water held for the environment the greater the improvement to the population of native species
and water quality possible, especially in drought years.



the survey payment vehicle was through Melbourne Water charges, and respondents were told it would
be used to help restore the environmental condition of Melbourne’s waterways by providing ongoing
access to water for the environment.

In calculating the economic value of environmental flows in the Glenelg River we note the following in terms of
GHCMA using these estimates going forward:


as noted above, the willingness to pay figures are linear, i.e. have same willingness to pay per GL, over the
range of 8 GL to 45 GL of additional environmental entitlement. They are based on an existing holding of 21
GL of environmental water allocated for the Yarra, Tarago and Werribee



The economic value estimate more likely understates the economic value than overstates it. This is
because the survey willingness to pay per GL was for additional environmental water over and above the
water already held and additional environmental improvement (21 GL). The willingness to pay is therefore
for additional environmental water over and above this existing entitlement. We have used this willingness
to pay to value existing holdings. The marginal value of environmental water generally increases as less
water is available because people are more willing to pay to avoid irreversible declines in waterway
condition and populations (Bennett, Cheesman et al. 2016). This means willingness to pay for
environmental water may be higher when there is less environmental water available.



We have extrapolated values for Melbourne population and Victoria. For Melbourne, this implies that
willingness to pay for environmental watering in the Glenelg River is the same as it is for the Tarago and
Wimmera systems. We think this is a reasonable assumption. For the Victorian economic valuation, the
willingness to pay estimate assumes that the willingness to pay of the population is the same as the
willingness to pay of Melbourne’s household population. Previous studies looking at willingness to pay for
river health improvements have found willingness to pay is similar for Melbourne and outside Melbourne
populations (Bennett, Dumsday et al. 2008). As a result, we think this is a reasonable assumption.

In terms of commentary on Aither’s earlier estimates we note:


The estimates of environmental flow benefits in this paper should be used in preference of the Aither
estimates. Estimates in this paper are based on a more relevant study and are more recent evidence.



The values reported in the Aither paper are for use and non-use values, not non-use values only as stated
in the paper. This means the values are mis-stated in the Aither paper. Correct application should be
noted.



The choice of a 7 percent discount rate in the Aither paper is questionable, and a four percent real rate
should be applied in preference.

Valuing key social, economic and environmental benefits of environmental water
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The extrapolation of the survey results in the Aither paper to 20 percent of the population is very
conservative and likely materially understates the population that is willing to pay. Protest votes for
contemporary surveys typically run in the order of 10-20 percent (Bennett, Cheesman et al. 2016, Cooper,
Crase et al. 2017). The low response rate of earlier surveys is attributable to their collection method (face
to face or mail surveys). If the Aither economic values are used, an extrapolation percentage in the order of
80 percent should be employed, not 20 percent.



The environmental value stated in the Aither report is a maximum value of River health improvement
and assumes all activities contributing to better waterway condition are solely attributable to GHCMA
investments. This is unlikely to be the case, and Aither’s estimates are overstated, potentially materially, as
a result.

3.2

Economic contribution of recreational fishing

An evaluation of the economic contribution of recreational fishing would ideally measure how recreational
fishing activity on the Glenelg River changes over the short and longer term, and under different flow
conditions, as a result of environmental flow releases. It would also show how changing recreational fishing
activity creates economic activity within the regional economy.
Marsden Jacob undertook a survey of recreational fishing values, to illustrate some examples of how
investment generates additional economic activity, and supports recreational fishing and tourism expenditure
in CMA regions. The full economic values estimates are in Appendix 4 of this paper.
To estimate the economic value of recreational fishing in these catchments we worked with DELWP, Glenelg
Hopkins CMA and VRFish to survey more than 500 Victorian recreational fishers. We used the results of this
survey to recreational fishing tourism expenditure and the economic contribution of these expenditures to
local communities.
The survey shows significant economic and socio-economic benefits of recreational fishing in the Glenelg
catchments. We estimate recreational fishing contributes around $500,000 a year in tourism expenditure. This
expenditure supports the equivalent of 5 FTEs in the Glenelg Hopkins CMA region, and around $370,000 in
GVA (local salaries and business profits) each year.
Around 8% of all Victorian recreational fishers (and around 10.6% of all inland Victoria fishers) say they have
fished in the Glenelg system (storages, river, estuary) in last 12 months. With most recreational fishers mainly
coming from outside the Glenelg region to fish in Glenelg, this means new cash is being injected into regional
economies by recreational fishing .
In addition to recreational fishers bringing in an aggregate expenditure (spend) into the region (estimated
between $470,000 and $520,000 a year (Table 18)), the majority of recreational fishers come from outside the
region, so this is new spending being injected into the local CMA economy. The fishers’ expenditure translates
into an estimated employment impact between 4.8 and 5.2 FTE (Table 19). The gross value-added (regional
salaries and business profits) generated by recreational fishing in the Glenelg river is probably around
$260,000 and $380,000 a year.
The average spend per visit is around $35. This expenditure reflects that most fishers prefer to stay overnight
in the region, as opposed to day visits.
Key assumptions underpinning the evaluation are shown in
Table 5. Key points to note here are:


Trip expenditure for day and overnight recreational fisher visits represents within region expenditure and
are based on recent survey data for the Wimmera Southern Mallee Socio-Economic Value of Recreational
Water (Street Ryan 2017). These trip expenditures are for all water recreation activities, but are similar to
trip expenditure figures for recreational fishing and nature-based recreation that we have developed for
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other clients (reports in-confidence). We therefore use these within region expenditures as being
representative of recreational fishing

Table 4: Estimates of the economic contribution of recreational fishing in the Glenelg River
Expenditure Estimates

Sample

Population

$258

$10,055

Total expenditure overnight trips

$7,742

$301,924

Total expenditure

$7,999

$311,979

$19

$319

Total Expenditure overnight trips

$3,040

$51,682

Total expenditure

$3,059

$52,000

$121

$12,871

Total Expenditure overnight trips

$3,818

$118,352

Total expenditure

$3,939

$131,222

Total for Glenelg

$14,998

$495,202

Expenditure estimates Glenelg River Basin
Total expenditure day trips

Total Expenditure estimates Reservoirs and lakes
Total Expenditure day trips

Total Expenditure estimates Glenelg Estuary
Total Expenditure day trips

Table 5 Assumptions underpinning economic contribution calculations of recreational
fishing in the Glenelg River based on recreational fisher group advice
Assumptions

Value

Consumer Surplus per day (8 hours)

$20.00

Cost per Km travel

$0.68

Victorian recreational fishing population

838,000

Total expenditure (per day)

$18.68

Total expenditure (overnight)

$35.35

Sample size

496

Confidence interval range

3.3

+/-5%

Economic value of recreational fishing

Through our case study of recreational fishing values, Marsden Jacob undertook a survey of over 500
recreational fishers to asses the economic value of recreational fishing. We estimate the economic value
(consumer surplus of visits) range to be between $640,000 and $690,00 a year.
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Table 6 Consumer Surplus Estimates Glenelg
Consumer Surplus Estimates

Sample

Population

Glenelg River Basin

$ 13,215

$ 515,385

Glenelg Reservoirs and lakes

$ 4,500

$ 76,500

Glenelg Estuary

$ 2,270

Total Glenelg
Confidence range

$ 70,370
$ 662,255

$ 639,000

$ 684,000

Recreational fishers in the Glenelg System (river, reservoir and estuary) made on average 2.9 visits per year.
Their average length of stay is 2 days, which means recreational fishers spend approximately 6 visiting days in
the Glenelg per year, per recreational fisher.
People often go fishing in small to medium groups of around 2-3 people , with an average group size of 2.7
people. Given most trips are overnight, these groups often use accommodation. The most preferred
accommodation type is off-trail Camping Grounds.
Through the case study survey we also measure fishers travel costs estimates. These estimates are based on
the distance they travel to fish, multiplied by the cost per km. This gives an indication how far fishers are
willing to travel to fish recreationally. The average distance travelled to reach the Glenelg Catchment areas
was 236 kilometres. This result illustrates recreational fishers are willing to travel a large distance to fish in the
Glenelg River catchment.

Table 7 Travel Cost Estimates Glenelg
Travel Costs

Sample

Population

Average distance travelled

236.87

236.87

Average travel cost per visit

$161.07

$161.07

Total travel cost Glenelg

$7,070

$275,750

As discussed in Aither (2015) the economic value of recreation at the Glenelg River due to environmental flows
would be measured by the willingness to pay of recreators (and non-recreators) to recreate at the River, and
for enhanced recreation activities due to environmental flows.
Aither’s estimate of the recreation value of the Glenelg River Restoration Project used willingness to pay
estimates from a 2007 survey (Bennett, Dumsday et al. 2008). The economic value of recreation improvement
was measured by survey respondents’ willingness to pay for an increase in the percent of river that was
“suitable for primary contact”. This willingness to pay was applied to 216 kilometres of the River (Table 2 in
the Aither report).
However, it is not clear from our discussions with recreators that 216 kilometres of the Glenelg River was
unsuitable for contact before environmental flows and the Glenelg River Restoration project commenced. If
the river was suitable for primary contact then the approach used in Aither (2015) is not appropriate.
A more widely used approach to estimating the economic value of recreation in the Glenelg River involves
looking at how travel to the river changes with and without environmental flows, then calculating the
recreation economic value as the difference between what recreators would be willing to pay to recreate at
the river and what they actually pay (as per Figure 1).

3.4

Economic value for agriculture

Environmental flows have a variety of effects on farming businesses in the Glenelg River. The nature and
extent of these effects depend on the individual circumstances of each farm business. Environmental flows in
the Glenelg River may create economic value for agriculture through several pathways:
Valuing key social, economic and environmental benefits of environmental water
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Environmental flows can provide an additional source of supplementary stock and domestic water to
farm businesses in some circumstances. Farm businesses with access and rights can use heighted river
flows due to environmental flows to access stock and domestic water and use this for production. The
economic benefit would be the additional production from the water that would otherwise not be available
without environmental flows



Under low flows where stock and domestic supplies cannot be accessed from the river, farms may have to
rely on groundwater resources or have to transport in stock and domestic water. Environmental flows can
reduce the costs by reducing the reliance on non-riverine stock and domestic water, where this water is
more expensive to use. The value of environmental flows to these affected farm businesses can be valued
as the avoided costs of ground water pumping and avoided transport costs of trucked water.

Discussions with local producers4 suggest that short and longer-term production gains from these pathways
are likely to be negligible in the Glenelg system for many producers. As a result, we have not valued
agricultural benefits of environmental flows in this discussion paper. We note the following:


Producers we spoke with were not confident / clear that environmental flows were changing production or
risk management practices materially.



Heighted river flows provide a small benefit to some producers for stock and domestic top up. Producers
could not estimate how much additional water they drew from the river as a result of environmental flows



Because the reliability of environmental flows are not certain, producers do not set up farm operations
around environmental flow considerations. This means the impact on production outcomes will be
marginal or incidental to production decisions



During dry periods water availability is not the binding constraint driving decisions to de-stock. Farm
systems are typically geared to the likely risks of dry conditions where alternative stock and domestic
supplies may be required at the margin. Under extended periods of dry conditions, the economics of
maintaining stock depend more on the underlying costs of alternative feed sources rather the costs of
access of stock water per se. This means the value or benefit of water is a second order consideration to
feed costs, and farmers respond to the former more than the latter.

With respect to Aither’s (2015) estimates of the improved production gains from riparian zone improvement
we note:


Aither examined the direct productivity impacts on riparian land of improved management practices, as
well as potentially broader indirect productivity benefits. They noted that the indirect benefits of managed
riparian areas were not easily quantified, because they extended across the whole farm, not only the river
frontage.



Aither assumed an indicative benefit for riparian management equivalent to a 15 percent increase in
agricultural productivity. They base this assumption on it being 'consistent with that achieved where
livestock drink from troughs rather than farm dams (Willms et al 2002)'.



The Willms et al study examined the weight gains of yearling cattle on different drinking water sources at
three sites in Canada between 1995 and 1999. In our opinion, the applicability of these 20-year old
Canadian results to broader production systems in Victoria is highly questionable, at best. Accordingly, the
inference made by Aither in relation to the productivity gains of riparian rehabilitation in the 2015 memo
should be considered indicative, at best.

—
4

Insert names
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3.5

Economic value for sand mining

Our conversations with the sand mining industry indicate there is unlikely to be any material increase in the
economic value of sanding mining due to an environmental flows regime. As a result, benefits and costs of the
environmental flows to the sand mining industry are excluded from our estimates.
Sand mining enterprises operate multiple mining sites on the Glenelg River system. Operators systematically
shift operation across these sites depending on available sand resources. The operator we spoke to indicated
that environmental flows do not materially impact on these resources and scope of available sites means that
there are sufficient resource options available that are naturally replenished.
The effects of environmental flows on the costs of doing business for sand-miners are also negligible.
Environmental flows increase the need to move machinery to avoid inundation but this is minor and can be
easily accommodated within normal operating logistics. Operators are given plenty of warning of flows and the
long lag from release to inundation means shifting site or equipment can be routinely planned.

Valuing key social, economic and environmental benefits of environmental water
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4. Environmental flows return on investment
Environmental flow releases generate a return on investment for
recreational fishers. In this section we estimate the magnitude of the
environmental flow return on investment.
In the last chapter we discussed that the headline results were for the total values, not marginal values
attributable to environmental flows alone. In this Chapter we use the recreational fishing value and
contribution estimates from the previous chapter, plus estimates of how environmental flow releases induce
recreational fishing, to calculate the return on environmental flows investments.

4.1

Return on investment of recreational fishing attributable to
environmental flows

We have used several lines of evidence to estimate how much recreational fishing can be attributed to
environmental flow releases in the Glenelg. These include:


Interviews with recreational fishers in the Glenelg: we surveyed 40 recreational fishers in different
reaches, asking them a series of questions relating to how they believed environmental flows changed the
value they derived as a recreational fisher, and how these changes impacted on their experience.



Advice from Arthur Rylah Institute: we consulted with Arthur Rylah Institute to understand how
environmental flows impact on fish species, and recreational fishing.

Based on our interviews and input from Arthur Rylah, we estimate that about 30% of the recreational fishing
activity in the Glenelg River can be attributed to long-term environmental flow releases. We discuss our
evidence base for this conclusion in the next section. Based on these estimates we have estimated the annual
economic contribution and economic value attributable to environmental flow releases.
Results are shown in Table 8. We include attribution of 10-30% to show sensitivity to assumptions. Our
evaluation estimates that, under an assumed environmental flow release attribution of 30% environmental
flow releases could:


Contribute to around $150,000 of recreational fishing expenditure in the Glenelg River each year, on
average. Because most recreational fishers come from outside the Glenelg River catchment, this is new
expenditure coming into the regional Glenelg CMA community.



The $150,000 of expenditure contributes towards around 1.5 FTE jobs each year, and around $115,000 in
local business profits and wages.



Contributes to around $200,000 of recreational fishing consumer surplus each year.

Key points about these return on investment estimates are:


These are high level estimates based on best available evidence. While the evidence on travel costs for
recreational fishing are robust, the level of attribution is less clear. This is why we include a range of
attribution levels to show sensitivity of results



The return on investment estimates are for long-term outcomes in terms of improved river condition, and
improved recreational fishing. The estimates do not measure the benefits of a single environmental flow
event, or a single year. They reflect the accumulation of benefits from long-term improvements in Glenelg
River condition.
Valuing key social, economic and environmental benefits of environmental water
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Although environmental flows do not reach the estuary, benefits do. Discussions with CMA staff suggest
that many of the environmental flow releases do not reach the Glenelg estuary because of evaporation and
seepage. Despite this, there is good evidence to suggest flow releases are encouraging spawning and
migration higher up into the River and benefits in the estuary . For this reason we have included
recreational benefits and contributions from the estuary as well as the River. We have shown the benefits
separately in Table 8 by River, Reservoir and Lakes and the Estuary to separate out values if needed.

Table 8: Estimated annual return on investment from long-term environmental flow
releases in the Glenelg River.
Population

30%
attribution

20% attribution

10% attribution

Total expenditure day trips

$10,055

$3,017

$2,011

$1,006

Total expenditure overnight trips

$301,924

$90,577

$60,385

$30,192

Total expenditure

$311,979

$93,594

$62,396

$31,198

Total Expenditure day trips

$12,871

$3,861

$2,574

$1,287

Total Expenditure overnight trips

$118,352

$35,506

$23,670

$11,835

Total expenditure

$131,222

$39,367

$26,244

$13,122

Total expenditure for Glenelg

$495,202

$148,561

$99,040

$49,520

$215,923

$143,949

$71,974

Expenditure Estimates
Expenditure estimates Glenelg River

Total Expenditure estimates Glenelg Estuary

Output 2A

$719,744

Employment 2A
Value Add 2A

$5
$377,470

1.5
$113,241

1
$75,494

0.5
$37,747

Consumer surplus

$684,830

$205,449

$136,966

$68,483

4.2

How much recreational fishing is attributable to environmental flows?

We estimate that environmental flows may contribute around 30% of recreational fishing activity based on the
following.

Recreational fisher surveys
We surveyed 40 recreational fishers from different reaches, asking them a series of questions relating to how
they believed environmental flows changed the value they derived as a recreational fisher, and how these
changes impacted on their experience. What we heard was:


76% of recreational fishers surveyed agreed that their recreational fishing had improved over the last five
years, indicating that their experience of recreational fishing is now ‘A lot better’.



50% of respondents also believed if environmental flows were stopped, they would expect a decrease in
recreational fishing greater than 30%.



51% of recreational fishers agreed that the number of people recreationally fishing in the Glenelg system
has increased over the past 5 years. A further 46% believed it ‘was about the same’.



When recreational fishers were asked for the three main things that influenced the changing number of
people in recreational fishing, 81% listed ‘improved water flows and levels that benefit fish’ as one of the
top 3 influencing factors.



Other important factors influencing recreational fishing levels is ‘improved fish passage’, where 51%
agreed this was in their top three, and an ‘other’ category with 46% of respondents selecting to write an
Valuing key social, economic and environmental benefits of environmental water

19

additional answer. When asked to specify their ‘other’ influencing factor, social media communications was
the most frequent answer, and stronger recruitment and ‘no improvement’ were also mentioned.
The full results of this survey are attached as Appendix 6.

Arthur Rylah Institute
Our discussions with the Arthur Rylah institute found:


Over the past five years, the Glenelg catchment area monitoring have generally targeted smaller fish
species, or prey species, rather than larger, and deep water fish.



Through this monitoring the Institute concludes the catchment has experienced greater recruitment in
smaller fish species. In turn, this greater recruitment in prey fish species, such as the Common Galaxia,
enables greater feed opportunities for larger fish species targeted by recreational fishers.



Increased water flow levels have further enabled greater movement in prey fish species. This leads to
greater recruitment, and distribution of prey throughout the catchments. These improvements are
important for recreational fishers in the Glenelg catchments.



An attribution of around 30% may be reasonable, based on available evidence.
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Measuring economic contribution
Economic contribution analysis measures how a sector contributes to the
state’s economy through market transactions and output. The
significance of a sector is usually defined by its relative share of market
transactions and output compared to other industries.
The economic contribution part of the analysis presented in this report uses a bottom-up approach to estimate
the economic contribution of recreational fishing in the Glenelg River. We do this by identifying the types of
expenditures associated with recreational fishing in the Glenelg River using available surveys and industry
data, notably the Wimmera Southern Mallee Socio-Economic Value of Recreational Water study (Street Ryan
2017).
Our economic contribution calculations for recreational fishing in the Glenelg River are done using Regional
Development Victoria’s input–output model for recreation activities. This purpose-built model uses local
government area (LGA) level data on economic and industry relationships to simulate revenue flows to existing
businesses (direct contributions), flow-on effects to related industries from which purchases are made
(indirect contributions), and effects from expenditures made through household income and salaries (induced
contributions).
We report three key gross measures of economic contribution in this report. Each provides a different
measure of gross economic contribution. Importantly, they cannot be added together. The measures are
stand-alone measures of economic contribution:


Gross output / expenditure is the value of the initial (direct) stimulus that is relevant to each industry. It is
expenditure by governments, businesses and individuals involved in nature-based outdoor activity.



Gross value-added (GVA) is a subset of gross economic output. GVA includes local business profits and
wages paid, and therefore represents economic returns on local capital and labour resources. It measures
the true contribution of nature-based outdoor activity to the NSW economy because it backs out leakage
out of the economy. In this report, we report total GVA (direct plus indirect GVA) impacts.



Employment is the number of full-time equivalent (FTE) jobs generated and/or supported in the creation of
local gross economic output and GVE. In this report, we report total FTE (direct plus indirect FTE) impacts.
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Measuring economic value
Environmental flows in the Glenelg River provide goods and services that
provide benefits beyond those traded in markets. Flows do this in
tangible ways, such as by providing clean water. Flows can also improve
the quality of our lives in less tangible ways – even just the knowledge
that environmental flows are occurring can be an economic value.
Because environmental assets (such as environmental flows) provide outcomes that are valued by the
community these values should taken into account in strategic, tactical and operational planning and
investment decision making. For investment decision makers and regulators these values should ideally be
measured using the same unit of measure that the investment costs are measured in, which is typically dollars.
When the community benefits of environmental investments are measured in dollars they can be assessed
directly against the costs of the investment – this allows the case for or against the environmental investment
to be clearly made against other potential investments.
Economic valuation of the environment involves measuring the services that environmental resources or
systems provide us in monetary terms. In very simple terms, the economic value of an environmental asset is
measured by what people are willing to pay to have the services the environmental asset provided rather than
doing without them. The value of a cup of coffee or a house can be measured by the maximum amount
someone is willing to pay to purchase it. The same principles apply to valuing environmental goods and
services.
The difference between knowing the value of a cup of coffee or a house and an environmental good or service
is that cups of coffee and houses are traded in an open market, but many environmental goods and services
are not. Without market observed prices for environmental goods and services other approaches are needed
to estimate these values.
Over the past couple of decades environmental valuation has grown as a discipline and environmental
valuation methods have been developed and refined. Valuation methods are advanced to the point that the
Productivity Commission (Baker and Ruting 2014) and Office of Best Practice Regulation(2014) now recognise
that these valuation methods generally provide objective estimates of the value that the community places on
environmental outcomes. The Productivity Commission and the OPBR support using economic values of the
environment over other approaches (such as multi-criteria analysis) for factoring environmental outcomes into
policy and investment analysis
The case for using economic values of the environment varies according to circumstances. The case for using
environmental values is strongest and value estimates most accurate when(Baker and Ruting 2014):


the financial or environmental stakes are high and there is potential for environmental outcomes to
influence policy decisions. Valuing environmental outcomes in these types of situation, while difficult and
sometimes contentious, may assist with making trade-offs in a more considered way



environmental values are inferred from market transactions. For example, the economic value of a lake can
be measured in part by looking at how prices of homes fronting the lake differ from similar homes that do
not front the lake



when environmental values are not based on non-market values taken from surveys when people have a
strong understanding of, and familiarity with, the environmental good being valued
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Basic steps in environmental valuation
Valuing how changes to an environmental asset affect the welfare of the community, involves describing how
the community values that asset, and how changes to the environmental asset will affect those values. This
involves four basic steps.

Table 9: Environmental valuation steps
Describe the
environmental
asset

The basic idea here is to gain a good understanding of the asset in question and, by considering
how it links in with other parts of the natural and man-made environment, determine the
appropriate scope of the analysis of environmental impacts.
This first step involves describing the environmental asset in question, in qualitative and
quantitative terms. Key attributes include its scale, and its physical and environmental
characteristics including condition, location relative to key populations, key flora and fauna that
live in the area, and land use, the ways in which the (human) community use the area in its
current form the land use patterns in the vicinity of the area.

Describe how the
asset benefits the
community via
endpoints

This process will involve reviews of scientific literature and discussions with experts in the field. In
determining the appropriate boundaries of the environmental asset in question, you may need to
consider the underlying physical and biological process; how ‘connected’ is the area in question
to other environmental assets, and do they need to be considered together?
The next step is to consider how the community – local, national and potentially international –
values the environmental asset. In other words, how the existence of the asset makes the
community better (or worse) off.
The environment can be viewed as producing a range of ‘goods and services’ which are in turn
valued by people. In identifying how changes in a particular environmental asset will impact on
community wellbeing therefore, it is important to draw out the nature of the goods and services
provided by that particular asset.
In order to relate an ecosystems services framework to economic valuation, we need to define a
further term –‘ecological endpoint’ (Boyd and Krupnick 2009). Ecological endpoints are the
environmental goods and services that are directly valued by individuals.

Describe how these
endpoint benefits
are likely to change

For example, a waterway could be polluted by agricultural runoff and sedimentation. This could
cause overgrowth of algae, eutrophication and reduce sunlight penetration through the water
column. People will have a difficult time valuing these impacts directly because most people’s
knowledge of environmental processes are generally not good enough to assign values to these
impacts. Instead, endpoints need to be identified that people can relate to and value directly. In
this case outputs could include things like less odour, a more aesthetically pleasing view, better
water quality for recreation and drinking, and greater species abundance for angling.
The third step in describing the environmental impacts of an environmental change is to
determine the likely effect of a policy change on the identified environmental endpoints,
compared with a business-as-usual ‘baseline’.
Determining an environmental baseline for the asset in question is necessary as it is against this
that the impacts of a policy change will be assessed. Starting with the description of the current
state of the environmental asset (as discussed earlier) the baseline describes what is likely to
happen to the asset – and the identified endpoints – under the existing policy arrangements. It is
important to note that the baseline is not just the existing state of the asset, but also
expectations about the likely state of the asset, and endpoints, into the future.
Once a baseline scenario has been established, alternative scenarios, representing alternative
policy settings, need to be identified. Essentially, the alternative scenarios examine the impact on
the identified endpoints of changing important assumptions about the future. Importantly,
developing alternative scenarios will depend not only on policy changes and ecological
responses, but also on how individuals will respond to the policy changes.
The assessment also needs to reflect any knowledge gaps or uncertainties in the analysis. While
this is true whether you are making a qualitative or quantitative assessment, it is also the case
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Value the
environmental
endpoint changes

that the use of quantitative assessments without identification any of the uncertainties involved
in their estimation may create the impression of false accuracy. As result, it is particularly
important to be clear about any assumptions or caveats underlying such estimates
The economic value of something is different from its financial price. For example, it’s free to go
for a run along the Tarago Trail (i.e. the financial price is zero) but the fact that you are choosing
to run along the trail rather than do something else shows that it has (economic) value to you.
Another way of thinking about value is that it’s the amount of ‘wellbeing’ or ‘utility’ you get from
going for the run.
In environmental valuation for investment analysis using benefit cost analysis or regulatory
impact assessments, we are primarily interested in economic value, not just price.
Like all goods and services, environmental endpoints can be valued in different ways. The sum of
these values is referred to as the total economic value (TEV). The TEV of something is the sum of
its:
Use values, including:
•
direct use values – resulting from the direct human use of the environment. These uses
can be consumptive, such as via crops, mining, livestock or fishing; or non-consumptive,
such as recreational use of the environment, or spiritual/cultural uses.
•
indirect use values – these are the values that people hold for the regulation services
provided by species and ecosystems. Specific examples include pest control, water
purification and soil fertility.
Non-use values, including:
•
altruism/bequest value – this is the value that an individual attaches to the fact that
others (whether in this generation or future generations) will be able to benefit from
the environment.
•
existence value – this is satisfaction gained by the knowledge that an environmental
asset exists.

Economic valuation approaches
In the last thirty years, a significant body of economic research has been developed looking at the question of
how to value non-market goods and services, and a number of increasingly sophisticated methodologies have
emerged. These methodologies take two broad forms: revealed preference methods, and stated preference
methods.
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Table 10: Economic valuation approaches
Revealed preference
methods

Stated preference
methods

Analyse observed behaviour to impute the dollar value that people place on environmental
goods and services. For example, the economic value of a waterway can in part be valued by
the difference in people’s willingness to pay for homes fronting the waterway compared to
otherwise similar homes that don’t front the waterway. The value is revealed through the
market price difference between the homes.
Use surveys to estimate how much money people would be willing to pay to obtain an
environmental good or service endpoint. For example, we can run a survey to see how much
people are willing to pay to improve waterway condition from a degraded to less degraded
condition.

Table 11 provides a short introduction to the main revealed and stated preference valuation methods
available, the types of environmental values that can be estimated with them, and their strengths and
weaknesses. The valuation approaches described are well accepted within the conventional economics
literature5 and have been applied in practice within Australia and internationally.

Table 11: summary of main revealed and stated preference valuation methods
Valuation
method
Adjusted
market
prices

Type of values
estimated
Direct use

Production
function
methods

Indirect use
(commercial and
recreational
fishing, storm and
flood protection)

Avoided cost
(expected
damage
function)

Indirect use (flood
damage, storm
damage)

Avoided cost
(replacement
cost)

Indirect use (flood
and storm
mitigation, water
purification and
habitat provision)

Calculates the costs that
would need to be
incurred to deliver
services provided by the
ecosystem

Averting
behaviour

Direct use (health)

Calculates the costs
incurred to avoided

Overview

Advantages

Disadvantages

Market prices adjusted
for distortions such as
taxes, subsidies and noncompetitive practices
Estimation of production
functions to isolate the
effect of ecosystem
services as inputs into
the production process.
Production process can
be households or
businesses
Calculates the costs
which are avoided by not
allowing ecosystem
services to degrade

Based on adjusted
market prices, it reflects
actual behaviour.

Market prices may not be
efficient
Appropriate cost attribution
if ‘travel cost’ is contentious
Limited to specific
ecosystem services (fish
breeding habitat, flood and
storm protection)
Requires detailed data on
relationship between
watershed and economic
function
Requires detailed data on
relationship between
watershed and economic
damage due to extreme
events.

Provided data exists,
results are robust and
defendable (based on
commercial data)
Relevant to Australian
irrigated agriculture, and
domestic consumption
Calculates the costs
which are avoided by not
allowing ecosystem
services to degrade
Technically robust and
built upon economic
data – produces robust,
reliable results
Less technically
demanding than other
tools

Based on revealed
preferences, it reflects
actual behaviour.

Methodological limitation assumes cost equals value,
but value may be much
higher.
External factors impact
valuation – as such,
produces less robust results
than other tools
Data requirements are high

—
5

For more detailed description, see the following:
National Research Council of the National Academies, 2005. Valuing Ecosystem Services – Toward Better Environmental DecisionMaking. The National Academies Press.
Champ, P.A., K.J. Boyle and T. C. Brown (Eds), 2003. A Primer on Nonmarket Valuation. Kluwer Academic Publishers.
Freeman, A. M. III. 2003. The Measurement of Environmental and Resource Values, Theory and Methods. Resources for the Future.
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Hedonic
pricing

Direct and
indirect use
(active use,
aesthetics)

Contingent
behaviour

Indirect use
(tourism)

Choice
modelling

Non-use values

Contingent
valuation

Non-use values

negative impacts of
ecosystem change
Statistically robust
Based on revealed
preferences
Appropriate data sets
already exist
Relevant to Australian
context where proximity
to high value water
bodies affects property
values
Useful for valuing
incremental changes to
watershed health (strong
link to measure
economic implications of
management changes)
Sophisticated tool which
can reveal values for
different aspects of
ecosystem services.
Considered more robust
than other stated
preference tools.
Useful for scenarios in
which one clear
alternative watershed
state exists.

Statistically robust
Based on revealed
preferences
Appropriate data sets
already exist
Relevant to Australian
context where proximity
to high value water
bodies affects property
values
Useful for valuing
incremental changes to
watershed health (strong
link to measure
economic implications of
management changes)
Sophisticated tool which
can reveal values for
different aspects of
ecosystem services.
Considered more robust
than other stated
preference tools.
Useful for scenarios in
which one clear
alternative watershed
state exists.

Data sets expensive to
purchase
Requires high level technical
skills

Technically demanding
Stated preference tools are
considered less reliable than
revealed preference tools.

Technically demanding and
potentially expensive.
Requires the development
of clear, well understood
scenarios to survey
respondents.
Technically demanding
Subject to methodological
criticism within the
economic field (bias,
robustness of results)

Value transfer
In an ideal world, environmental values would be estimated for each proposed policy, taking into account all of
the particular details of the specific policy. However, the use of primary research to estimate environmental
values can be costly and time consuming, and in real world policy processes the time and money required
often is not available (Baker and Ruting 2014).
‘Value transfer’ is the process of estimating environmental values in a location of interest (the policy site) by
transferring values from studies already completed in another location (the study site). This removes the need
for primary research.
There is a need to exercise care transferring data from one study to another. Recent evidence (Baker and
Ruting 2014) suggests that transferring estimates from one context to another is likely very imprecise (and
likely misleading) unless there is a high degree of similarity between the study and policy contexts (in terms of
the environmental features, policy outcomes and population characteristics.
Value transfer requires judgement and analysis of both the source study and the policy site. Errors in value
transfer can be minimised by doing the following:

Table 12 Value transfer best-practices
Select ‘good
quality’ studies

The key tests here is whether the study does what it purports to do, which is to estimate the
willingness to pay for a particular environmental good. Our criteria for selecting good quality
environmental valuation studies include that they are:
•
in peer-reviewed journals or books. This implies the study is more likely to have been
well conducted and the appropriate statistical techniques used
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•

Minimise transfer
errors

are done after 2000. This reflects that valuation methodologies (in particular stated
preference valuation studies) have been improving over time
•
sample sizes >500 respondents selected from the general population (for survey based
valuation methods). Larger and more representative samples mean we can generalise
values with more confidence
•
location appropriate studies. Generally we look for studies that have similar site specific
characteristics, and similar proximity to populations. More broadly, for Victorian
valuation work we look in the order of: studies from Victoria, other regions in South
East Australia, other Australia, then high-income OECD counties
•
limited to values that can be readily transferred. Generally this means environmental
values are expressed in $ per hectare or $ per household data.
Adapting estimates from one context to another requires technical skills as well as an
understanding of the key drivers of values, how they differ between sites, and a good dollop of
common sense. In any value transfer exercise, the person doing the transfer should compare the
primary study to the project outcomes they are expecting (for example water quality, or riparian
rehabilitation). They should consider whether adjustments should be made for the following:
•
•
•
•

•

Report value
ranges not point
estimates, and be
clear on limitations

•

•

the type and extent of environmental change (for example, estimates of the value of
improvements to a specific wetland should not be extrapolated to an entire river basin)
the type and extent of change from the status quo (for example, estimates of the value
of creating a new wetland in a degraded site should not be transferred to a wetland
improvement project where the site is much less degraded)
the population impacted (for example, estimates of the value of wetlands in Europe
should not be transferred to Australia without making adjustments for differences in
standards of living)
the time (for example, values should be adjusted for CPI. In addition, you should also
consider for example whether a study from 25 years ago is still relevant to today, or
whether community preferences, and therefore values for environmental values, are
likely to have changed over that time)
confidence intervals. The confidence intervals from the original study should be
applied, where available. This will give a valuation range that the real value is likely to
fall within. This is better than reporting point estimates.
present a range of estimates – your analysis should not rely on a point estimate of the
value of the environmental asset in question. Value transfer is not an exact science, and
differences between the value estimated by value transfer and the ‘true’ valuation have
been found to be up to 100 per cent, even in the best examples of value transfer (eftec
2009b). As such, the RIS should contain a sensitivity analysis of the transferred value;
ranges of values may be based on confidence levels in the source study, or based on the
ranges found in similar studies (eftec 2009a).
this includes clearly point out that the values transferred were not estimated with
reference to the specific environmental changes being examined in the study, and that
as a result there remains some uncertainty about the community’s willingness to pay.
At best, value transfer can provide an indication of the order of magnitude of the
community’s willingness to pay for environmental services.

Source: Marsden Jacob, adapted from (2014)
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Memo objectives

Summary of workshop 1 and next steps

Purpose
This memo summarises the outcomes of the Glenelg River eflows valuation project workshop on 19 July. The
objective of the workshop was to identify, at a high level, key assets and map benefits of environmental flow
releases using a ‘with and without’ environmental flows approach. The workshop involved us ‘walking the
river’ and understand the implications of environmental flow releases with GHCMA staff. This involved:
•

using catchment and land use maps and other resources to identify key environmental, community and
economic assets and their location by reach
• agreeing key condition (outcome) measures for the key assets
• identifying and agreeing on the benefits that the provision of Environmental flow releases provide in the
river systems under high, normal and low flow scenarios, and over the short and long term, compared to
a situation where these environmental flow releases did not occur
• discussing and agree level of confidence in these outcomes, based on best judgement
• identifying who the key stakeholders and beneficiaries of the flow releases and the type of benefit they
get
Key shared community benefits from environmental flows are summarised by beneficiary groups in the Table
at the end of this memo. The benefits identified in this Table are based on our working group discussion and a
review of key documents including SWP 2017-18 and(2013).
In addition to the ‘immediate’ benefits identified in this table, there are also likely longer-term planning and
risk reduction benefits to producers and recreational water businesses on the river that arise from knowing
the environmental watering plan. We will explore these potential benefits further with producers and
recreational water businesses.
Based on the workshop and literature scan, key points as we understand them are:
Environmental flow benefits are mainly in reaches 1a, 1b and 2.
•

•

•

The major storages in the Glenelg catchment are Rocklands Reservoir (348 GL) and Moora Reservoir (6.3
GL). Flow is diverted from the Glenelg River to the Wimmera system at Rocklands Reservoir via the
Rocklands Toolondo Channel and from Moora Reservoir via Moora Moora channel.
Rocklands Reservoir has a significant impact on the seasonal flow pattern downstream of the reservoir
between the dam wall and the confluence with the Chetwynd River. Downstream of Chetwynd River
(Reach 2) flows were generally continuous before the Millennium Drought due to natural inflow from the
catchment. Since the Drought flows seem to have become less reliable.
Rocklands Reservoir has drastically reduced the frequency of large flows that under natural conditions
occurred during late winter to September. The key impact is reduced channel capacity and instream
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•
•
•
•

habitat diversity declines. Other influences on river health from the regulation of flow at Rocklands
Reservoir include increased salinity levels, and reduced fish and vegetation along the waterway.
The 2010 Index of Stream Condition assessment categorised the regulated reaches of the Glenelg River as
being in moderate condition (with some tributaries exhibiting poor and very poor condition).
Environmental flow releases mainly occur during Autumn and Summer
Total length of reaches 1a, 1b and 2 is approximately 220 kilometres6
Glenelg Hopkins CMA are undertaking work to look at ecological benefits of flows to Reach 3 and the
estuary this year. Gauge data shows summer freshes extending through Reach 3 to the top of the
estuary. Ecological benefits are yet to be quantified but there is confidence that there are benefits.

Environmental flow releases do not replicate pre-development flow patterns:
•
•

•

Streamflow upstream of Rocklands Reservoir is similar under natural and current conditions with the
exception of cease to flow.
Glenelg River, under natural conditions, commonly dried up at Balmoral over February to April,
sometimes for months longer. Under current conditions flows at Balmoral are highly regulated by
releases from Rocklands Reservoir so that periods without flow are often shorter than they would have
been under natural conditions.
Environmental watering does not mimic cease to flow for a number of reasons. An important issue
resulting from the changed land use and flow patterns in the Glenelg is the build-up of sediment in the
system. The build-up of sand has smoothed the river bed and made it more shallow and therefore hotter;
the number of deep holes that provide habitat and refuges for aquatic biota have thus been diminished.
In some locations sand slugs have effectively dammed the river creating backwater lakes or online
wetlands. In some cases instream vegetation has been smothered by the excessive sand, further altering
the condition of the channel. Cease to flow would impact on these refuges.

Glenelg River and aquifers are highly connected but it is a (mainly) losing river:
•

•

The Glenelg River and its adjoining aquifers are highly connected (streamflow depletion of greater than
90% of groundwater pumping occurring with a short time lags of less than 5 years. Long term pumping at
licensed rates is likely to deplete stream flow by 1% of mean annual flow under low–impact scenarios and
up to 27% of annual low flow volume under a moderate impact scenario). These impacts are expected to
be most significant during periods of low flow during the dry season, which may need to be considered
when evaluating environmental flow options.
Another impact is plantation forestry in the southern half of the catchment reducing aquifer recharge
rates in the part of the river that gains good quality groundwater.

Environmental flow releases aim to keep the reaches in ‘good’ condition for key assets:
•

•

Environmental objectives were identified for each reach by the Glenelg Hopkins CMA in consultation with
their River and Wetland Advisory Group. The high-level objectives were identified through Regional
waterway strategy process and tested with the advisory group. The waterway strategy had extensive
community consultation and used a rigorous approach. The objectives reflect the environmental values
of the Glenelg system by the community. Objectives were determined in the context of the current water
resource management, and social and economic values of the region. The overarching environmental
objectives for the Glenelg system can be summarised as:
Protect, maintain and where possible, enhance self-sustaining populations of native fish, including
diadromous species.

—
6

Length of reaches are approximately 220 kilometres in total comprising:

•
•
•

1a Rocklands to 5 mile outlet: 35 kms
1b 5 mile to confluence with Chetwynd River: 100 kms
2: Chetwynd River confluence to Casterton: 85 kms
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•
•
•
•

Maintain healthy and diverse mosaics of water-dependent vegetation
Achieve SEPP compliant macroinvertebrate communities
Maintain platypus populations
Improve and maintain channel diversity using channel forming flow

Environmental flow releases provide connections to tributaries:
An important aspect that is often overlooked is that flows in the Glenelg provide connections to tributaries –
especially important for migratory fish e.g. Tupong moving up Glenelg and into the Wannon to colonise other
areas.

Next steps
The main objective of the first stage of the Glenelg River environmental flow valuation project is to identify
and agree the benefit values that will be estimated in stage 2 of the project, and the valuation approaches that
will be used. Based on the outcomes of the workshop, we identify five main beneficiaries of environmental
flows that could be valued. These beneficiaries are summarised in the table below. Our next step is to get
more information about these values so we can finalise valuation approaches. Information requirements are
summarised below.

Table 13: Beneficiaries
Beneficiary

Type of benefit

Agricultural
producers

Reduced salinity / improved
water quality (Autumn and
Summer)
Increased take and / or change in
production costs (avoided cartage
or other production costs)?

Recreational users

Improved recreational
opportunities (in particular
recreational anglers)

Information needed from GHCMA to determine best valuation
approach

•

Confirm licences and volume in Table 2 approximately correct (23
licences)

•

Provide landholder contact details for 3-5 stock and domestic
licence holders + 2 licence holders with extraction from a
waterway to fill an off-waterway dam (1230 ML extraction in total)

•

MJA will interview these producers by phone around benefits of
environmental flows. Objective is to identify approach to quantify
benefits of environmental flows for different producers.

•

Obtain survey results for Wimmera recreational fishing survey

•

Obtain contact details for recreational fishing groups in Glenelg,
especially those running competitions – perch search, Australian
Bream tournament. Objective is to estimate fisher numbers (and
what would happen if environmental flows did not occur)

•

Obtain camping details for Summer and Easter period only –
visitor numbers

Sand harvesting

Unclear if Autumn / Summer
environmental flows improve
sand harvesting economics,
requires further discussion

Contact details for Vikery brothers. MJA will have follow up
discussion.

Firefighting water

Unclear how Autumn / Summer
environmental flow improve
firefighting, and the benefits of
this, requires further discussion

Contact details for local CFA

Environmental
benefits

Environmental improvement of
Rivers

None at this time. MJA will discuss environmental flow valuation
study with Lin Crase and potential for benefit transfer.
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Table 14: Shared community benefits (SWP 2017-18) compared to no-flow (but other management actions present)
User group

Notes (also refer
Table 7 of 2017-18
EWS for ecological
objectives,
possible river
flows and
priorities)

Landholders

Drought
Dry benefits (frequency of
benefits
occurrence / benefit
(frequency measure / confidence in
of
benefit)
occurrence
/ benefit
measure /
confidence
in benefit)
Objective is to protect and maintain water
quality (sand and salinity) to provide
drought refuge habitat, including fish,
platypus, water rats and birds.
Priority is summer/autumn fresh and
baseflow in reach 1b and 2.
Freshes last for a couple of weeks then
revert to low flow (‘trickle’)

Normal
Wet flow (frequency of
flow
occurrence / benefit
(frequency measure / confidence in
of
benefit)
occurrence
/ benefit
measure /
confidence
in benefit)
Normal and wet strategies don’t change
much . Aim is to promote native fish
recruitment, upstream migration of
diadromous species to complete lifecycles,
foster the establishment and growth of
riparian vegetation, restore and
compliment floodplain inundation.

Main reaches
where benefit
occurs (different
for different
flows?)

Beneficiaries # and characteristics (different for different
flows?)

Benefit
linear /
non-linear,
threshold
present?

Summer (dry): 1b
and 2
Summer
(normal/wet):
1a,1b,2
Winter (freshes):
1b and 2
Winter(baseflow):
1a

Summer: Juvenile fish, macros and other water
dependent animals

Summer:
lack of
habitat or
connectivity
could result
in species
decline and
survival
risks

Upstream of Casterton groundwater is
highly saline and river is more saline as is a
gaining river (confirm).
Flows generate access to water for stock.
Avoid need to cart water, replace forage,
destock (sell or agist). Timing of this
avoided need is approximately biannual.
Where there is water in the river the
quality of water can become unusable
because of salinity (note DPI has
recommendations around water quality
parameters for pregnant stock and stock
are trying to fatten).
Reduced risk of water shortages and / or
higher salinity impact over the longer term
on how set up structure of farm.
Some conversion to cropping in the area

Impact of environmental flows small under
normal and wet conditions
Some floodplain regeneration? Can’t
inundate freehold land without landholder
permission so focus on in-channel
magnitude flows.
No turkey nests that are pumping up to,
will typically fill from own catchments, i.e.
no storage benefits.
Groundwater most of river is a gaining river
receiving recharge rather than putting in
(revisit)

During drought
and dry
conditions main
benefits are in
reaches 1b and 2
(limited / no
landholders in 1a

21 licence holders with a total of circa 1,300 ML right –
refer Table 2.

TBD
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Recreational
users/environment
groups/local
businesses
(overall benefit is
increase in fish
stocks, see GR
Fishing benefits
handout. Note
this is benefit of
combined actions,
not just
environmental
watering)

Anglers – without environmental flows
large bodied recreational species (estuary
perch) can’t move up the river, which takes
away the key native fish opportunity. But
still will have exotics redfin, carp, bass
(non-endemic natives). Over the last
couple of years Casterton and upstream is
more interesting because perch and others
are there and weren’t until recently.
Freshes during low flows contribute
towards this migration.
During very dry periods angling events get
relocated but they stay within the Glenelg
river system.

River camping and
canoeing. Walking
tracks around
Harrow and
Casterton

Notable impact that would be observed =
Summer fresh releases provided a
walking tracks are the key value, Casterton
freshening flow which can improve water
retreats to a sand bed where there isn’t a
quality in popular swimming holes at camp
fresh occurring. May be odour issues. This grounds in the upper reaches of the Glenelg
could negatively impact on activity levels in River (including Fulham Reserve near
the area.
Balmoral and the Johnny Mullagh Reserve
Summer freshes provide flows that
at Harrow). The release improves amenity
improve water quality in popular swimming
and water quality for swimmers and
holes at camp grounds in the upper reaches
campers over Christmas and New Year
of the Glenelg River (including Fulham
holiday period.
Reserve near Balmoral and the Johnny
Harrow promotes itself as a RV friendly
Mullagh Reserve at Harrow). The release
shire. Evidence of overnight stays in good
improved amenity and water quality for
versus dry conditions.
swimmers and campers over Christmas and
New Year holiday period.
Sand harvesting – has been a significant industry in the past. Sand is of hardness and size
that lends for building products. Higher flows shift sand into catch holes. Glenelg would
be main source of sand for SE Victoria and SE Australia

Sand harvesting

Increase dispersal of fish for anglers – most
of environmental flow is during summer
which allows for dispersal. Note that if
flow wasn’t there the dispersal wouldn’t
change.
The timing of the second summer fresh (lateFebruary 2017) was coordinated to support
contemporary cultural outcomes on the
Glenelg River at the annual Johnny Mullagh
Cricket match between the Gunditj Mirring
and Barengi Gadjin Traditional Owners. The
fresh helped to improve water quality in
swimming holes and improve amenity for
the traditional owners attending the cricket
event, an important cultural event held on
the river.

Dry conditions –
main reaches are
around Fullham
section and
Balmoral (reach
1a and b),
Harrow, water
down to
Casterton
Normal and wet
conditions –
whole river

Do participant numbers drop off for angling events if
environmental flows ended?
Events: Perch search, Australian Bream tournament,
Smaller angler tournaments – red gum shield. Casterton
has monthly
3 angling clubs – Dartmoor, Casterton, Balmoral angling
clubs
Nelson is a destination based on fishing. Glenelg shire
may have some data on this. Glenelg shire tourism
strategy.

Dry conditions –
main reaches are
around Fullham
section and
Balmoral (reach
1a and b),
Harrow, water
down to
Casterton

Tourism and locals
(Casterton Kelpie festival – 14,000 people, activities
along waterway at Casterton
http://www.castertonkelpieassociation.com.au/hamiltonspectator-june-2017/)

Normal and wet
conditions –
whole river

Extraction sites
(6-10) at
Chetwynd
confluence and
spots down the
river to Casterton
then to 20 kms
south of
Casterton
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6-10 sites with one main operator. Vicary Brothers
operating out of Cobream. Other sites on tribs.
Sets up catch holes and relies on higher flows to replenish
for sand. In dry years can access the river better and
more easily harvest. Only has designated sites. Once the
sites run out of sand has to look at other places. With all
the restoration works are decreasing sand, so currently
looking for a land based site. Business is growing
because of the wind-farms. $10+ turnover.
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Other

Upstream of Casterton environmental
flows are the primary source of firefighting
water for trucks at standing fill points
during drought and dry flow periods.
If water not available can attempt to
obtain from private dams (limiting factor),
alternatively going back to areas with
reticulated water.
Access from Rocklands Reservoir is
challenging. Aerial can go anywhere there
isn’t overhanging material. Costs
associated with flight time. Water has
been drawn on previously. Has been cases
where firefighting water has drawn down
water in Casterton and impacted on
endangered species.

Avoided sand extraction. Casterton have
deep swimming holes, build up of sand.
Only happens when impacting on
downstream CMA works.

Firefighting
benefit above
Casterton to the
Reservoir
Avoided sand
extraction costs
around
Casterton.
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Recreational fishing results
This appendix summarises results of recreational fishing survey.
Marsden Jacob designed a recreational fishing survey in cooperation with VR Fish and GHCMA. The objectives
of the survey was to capture:
(1) visitors - unique number of people going to site in a year
(2) visits – how many times any person visits in a year (the number of trips)
(3) trips days – the total number of full days spent recreational fishing, by the population, in a year
(4) expenditure – the total amount of spending by visitors
(5) consumer surplus (50 apportionment to recreational fishing) – the difference between what recreational
fishers are willing to pay and what they actually pay, the net benefit to the fisher.
(6) travel costs – the total amount spent travelling to the preferred fishing location, multiplied by the number
of trips taken in a year

4.3

Survey format

The survey was online by invitation using the VRFish recreational fishing license database, where emails were
provided. The VRFish database will capture anyone who holds a past or current Victorian recreational fishing
license and has opted to sign up for VR Fish emails. The database has approximately 50,000 people, and the
Victorian recreational fishing population is approximately 838,000.
The initial survey invitation was sent to 3,000 randomly selected email addresses, and we received 497
responses in total. The initial survey invitation and reminder are in Appendix 9 and the full survey is in
Appendix 10. The survey was open from 09/01/2019 at 3pm to23/01/2019 at 12pm.

4.4

Results

The results of the survey are summarised in this section. Of the 497 people who entered the survey (from the
3,000 invited), all who entered answered compulsory screening questions around their gender, age, location,
motivation for fishing, whether they were an inland or coastal fisher and where they preferred to fish. 151
were screened out of the survey, and therefore didn’t complete past the compulsory questions. The main
reasons for screening out was if they didn’t fish at any locations of interest (seen on the map below), or if they
were not an inland recreational fisher . The remaining 346 respondents completed the survey.
Of the 497 survey respondents, 75% indicated that they were an inland recreational fishers who fish in
freshwater rivers, lakes, reservoirs or estuaries. The remaining 25% are coastal fishers.
The key assumptions made in our calculations are specified below.
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4.4.1 Overall where people fish
Figure 2 illustrates where recreational fishers reported fishing in the last 12 months. Based on survey results,
the Goulburn is the most popular inland place to fish, with 29% of respondents saying they fished there in the
last 12 months. The Murray river (15%), East Gippsland (13%) and South Gippsland (13%) were also popular
destinations.
Most respondents indicated they fish as a form of relaxation, to be outdoors and to be with friends and family
(Figure 3). Very few were motivated to fish for food and for competition or sport.
Fishers were asking during the survey what factors would improve their fishing experience within their
preferred locations. Results show (Figure 4) that improved boat access, improved water flows and levels that
benefit fish, stocking more fish, and removal of pest fish (such as carp) are top priorities for the Glenelg
catchments.
These suggestions reflect improvements that fishers believe would improve their overall fishing experience.
Improving the recreational fishing experience may result in more recreational fishing in the Glenelg. To the
extent that this occurs, increasing recreational fishing will increase the economic contribution of inland
recreational fishing in the Glenelg catchment areas.

Figure 2 Map of fishing locations (% of respondents who said they fished at that location in
the last 12 months)
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Figure 3: Motivations for fishing
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Figure 4 What changes do you think could improve your fishing experience at these
locations?
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Improved access for land based fishing e.g. trails, fences etc
Improved boat access e.g. boat ramps

More bank-side native vegetation
Removal of undesirable bank-side vegetation e.g. blackberries

More woody habitat for fish
Other in-water improvements e.g. installing boulders or removal excess siltation

Improved water flows and levels that benefit fish
Improved passage for fish to move up and down stream e.g. past weirs and other obstacles
Stock more fish
Removal of pest fish like carp

Figure 4 shows destinations in the Glenelg catchment by popularity. Most inland fishers prefer to fish from
Wannon River to the Glenelg estuary.
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Figure 5 Glenelg fishing destinations by popularity
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We asked respondents to tell us the top three things that made their fishing location their preferred one.
shows 60% of people chose their fishing location because it’s where their friends or fishing group prefer to go.
This also aligns strongly with respondents using fishing as a time to be with friends and family.

Table 15 Reason for selection of fishing location
For the location you fish at most, why is this area your favourite fishing locations?
It is where my fishing group/friends prefer to go
I like the scenery/landscape
I have a good chance of catching my preferred type of fish
It is close to where I live
It has good bank fishing access
It has good boat fishing access
There is access to town services and facilities
Easy to get to
Not many others fish there
Somewhere I know well

60%
40%
40%
36%
30%
30%
24%
22%
14%
14%
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Glenelg River estimates
This section gives the full data extracts of data from the survey, and our
assumptions that underpin the estimates made in this report. These
figures are all for the Glenelg catchment areas (river, reservoirs, lakes and
estuary).
Table 16 Assumptions
Assumptions

Value

Consumer Surplus per day (8 hours)

$20.00

Cost per Km travel

$0.68

Victorian recreational fishing population

838,000

Total expenditure (per day)

$18.68

Total expenditure (overnight)

$35.35

Sample size

496

Confidence interval range

+/-5%

Table 17 Visitor estimates Glenelg
Location

Survey sample

Population

Number of visits

112

8,487

Number of visit days

233

14,106

Number of unique visitors

39

2,771

Number of visits

112

4,368

Number of visit days

233

9,077

Number of unique visitors

39

1,521

Total

Glenelg River

Glenelg Reservoirs and lakes
Number of visits

49

833

Number of visit days

87

1,479

Number of unique visitors

17

289

Number of visits

106

3,286

Number of visit days

115

3,550

Number of unique visitors

31

961

Glenelg Estuary
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Table 18 Expenditure Estimates Glenelg
Expenditure Estimates

Sample

Population

$258

$10,055

Total expenditure overnight trips

$7,742

$301,924

Total expenditure

$7,999

$311,979

$19

$319

Total Expenditure overnight trips

$3,040

$51,682

Total expenditure

$3,059

$52,000

Expenditure estimates Glenelg River Basin
Total expenditure day trips

Total Expenditure estimates Reservoirs and lakes
Total Expenditure day trips

Total Expenditure estimates Glenelg Estuary
Total Expenditure day trips

$121

$12,871

Total Expenditure overnight trips

$3,818

$118,352

Total expenditure

$3,939

$131,222

Total for Glenelg

$14,998

$495,202

Confidence range

$473,510

$516,890

Table 19 Economic contribution estimates Glenelg
Output

Employment

Value Add

Initial

Type 2A (Total)

Initial

Type 2A (Total)

Initial

Type 2A (Total)

Effects

Multipliers

Effects

Multipliers

Effects

Multipliers

1.000

1.439

7.984

1.265

0.527

1.431

$500,000

$719,744

$4

$5

$263,741

$377,470

Table 20 Travel Cost Estimates Glenelg
Travel Costs

Sample

Population

236.87
161.07
$
7,071

236.87
161.07
$
275,754

Consumer Surplus Estimates

Sample

Population

Glenelg River Basin

$13,215

$ 515,385

Glenelg Reservoirs and lakes

$ 4,500

$

Average distance travelled
Average travel cost per visit
Total travel cost Glenelg

Table 21 Consumer Surplus Estimates Glenelg

76,500
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Glenelg Estuary

$ 2,270

Total Glenelg
Confidence range

$

70,370

$ 662,255
$ 639,680

$ 684,830
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Environmental Flows data
This section gives a full overview of the data gathered through interviews
with key stakeholders, to gain a better understanding of the contribution
environmental flows makes to the Glenelg catchments.
Table 22: How would you say recreational fishing improved over the last five years (quality of
fishing experience)?
A lot better
A bit better
About the same
A bit worse
A lot worse

Count
28
0
7
2
0

% of respondents
76%
0%
19%
5%
0%

Table 23: Would you say the number of people recreational fishing has changed over the last
five years?
Decreased a lot

Count
0

% of respondents
0%

Decreased a bit

1

3%

About the same
Increased a little

17
9

46%
24%

Increased a lot

10

27%

Table 24: What do you think is the main three things changing the number of people
recreational fishing from the list below?

Improved access for land
based fishing
Improve boat access
More bank side native
vegetation
Removal of undesirable
bank side vegetation
Improved water flows and
levels that benefit fish
improved fish passage
other (specify)

Count

% of respondents

7

19%

6
0

16%
0%

0

0%

30

81%

19
17

51%
46%
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Table 25: If environmental flows were stopped, how do you think this would impact on
recreational fishing?

No impact, same number of
fishers would turn up
10% decrease in rec fishers
turning up
10-30% decrease in rec fishers
turning up
30-50% decrease
50+% decrease in fishers
turning up

Count

% of respondents

5

14%

8

22%

6

16%

2
16

5%
43%
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VRFish Survey invitation
Help VRFish and the Victorian Government to plan recreational fishing investments in
Victoria and go into the draw to win 5 BCF Gift Cards worth $200 each
VRFish is running a survey to get a better understanding about how recreational fishing in Victoria can be
improved. VRFish is the peak body representing the voice of recreational fishing in Victoria. It should take less
than 10 minutes to complete the survey. For some people, it will take less than two minutes.
What you tell us in the survey is important. To be able to improve your fishing in Victoria we need to know
what is important to you. The information you provide us in the survey will help VRFish and the Victorian
Government to plan recreational fishing investments in Victoria in the future.
You are invited
VRFish is inviting a small number of Victoria’s fishers to take part in this survey. You are one of the recreational
fishers we’ve invited to complete this survey.
We strongly encourage you to complete our survey. By getting enough responses from recreational fishers like
you we’ll have a good understanding of the recreational fishing investments you want for Victoria in the future,
and where we should make these investments.
Five chances to win a $200 BCF Gift Card
By finishing the survey you’ll go in the draw to win one of five BCF Gift Cards valued at $200 each.
How do I complete the survey?
To start the survey please click here: https://www.surveymonkey.com/r/I_Fish_VicRivers
If this link doesn’t work by clicking on it, please copy and paste the link into your browser.
When we have enough responses we will close the survey. Don’t miss out. Complete the survey now to make
sure your voice is heard and you go into the draw to win one of give BCF Gift Cards worth $200 each.
Want to speak with us?
If you want to speak with us about this survey please contact Michelle at VRFish on the phone number or email
address below.
Thanks for your input, it’s really valuable to VRFish for understanding how recreational fishers like you think
recreational fishing in Victoria can be improved in the future.
Thank you,
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VRFish Survey questions
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