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Large-scale surveys have been used to estimate the value of recreational fishing over large areas and time periods
in the past, but there is a lack of information regarding the value of smaller event based recreational fishing
activities. Using the travel-cost method, we estimate the overall value generated by two regional spearfishing
competitions in eastern Australia and the adjusted value per competitor. The 2021 Bluewater Classic was valued

between $32,874 and $39,492 AUD, with past values up to $100,364. The 2021 Eden 3-way Championships was
valued between $102,461 and $118,747. On a per-competitor basis, the adjusted mean expenditure was between
$1,090 and $1,649. Both competitions generated substantial economic activity within the towns that hosted
them, as we estimated that localised expenditure constituted 60 — 71% of a competition’s overall value. These
estimates demonstrate the value of recreational competitions for regional areas and the importance for economic
surveys to consider smaller events.

1. Introduction

Recreational fishing is an incredibly popular pastime, with an esti-
mated 10.5% participation rate across the industrialized world
(Arlinghaus et al., 2015). Although marine recreational catches account
for slightly less than 1% of the total global marine harvest (Freire et al.,
2020), they generate significant economic value (Cisneros-Montemayor
and Sumaila, 2010) and can contribute both directly and indirectly to-
wards coastal fishery declines, ecosystem-level alterations, and envi-
ronmental contamination (Cooke and Cowx, 2004; Thde et al., 2011;
Lewin et al., 2019). As global appreciation for the significant impacts of
recreational fishing has grown, research focusing on the socioeconomic
value of recreational fishing on a national level has increased in recent
years (Hyder et al., 2018; Soldo et al., 2018; Terashima et al., 2020).
Both the estimated catch and economic value of recreational fisheries
can be substantial, and a lack of reporting on recreational activities can
lead to vast underestimations of the sector’s competition with com-
mercial and artisanal fisheries (Smith and Zeller, 2016; Babali et al.,
2018). Calculating the economic value of recreational fishing activity on
a national level can therefore aid policymakers in making informed
decisions when balancing the social and environmental costs and

benefits of competing marine resource users but some decisions require
more fine-scale analyses. It is essential to assess the value of individual
recreational fishing activities on a smaller regional level as recreational
fishing activities vary widely in their spatial and temporal concentra-
tion, participant behaviours, and environmental impacts, The impor-
tance of within-sector valuation is supported by bioeconomic studies,
which have shown that accounting for all sources of heterogeneity
within the recreational sector and assessing value on a finer scale is
essential for sustainable fisheries management (Johnston et al., 2010;
Fenichel and Abbott, 2014).

Australia is home to around 3.36 million recreational fishers (Henry
and Lyle, 2003; Hyder et al., 2018), and the nation’s recreational fishing
sector has an expenditure value comparable to that of commercial
fisheries and aquaculture (Colquhoun, 2015; Mobsby, 2018). The state
of New South Wales (NSW) makes a large contribution to these national
totals, holding both the greatest number of recreational fishers and the
largest estimated expenditure of any state (Henry and Lyle, 2003;
Campbell and Murphy, 2005). The NSW government currently collects
data on recreational fishing activities on a broad spatial and temporal
scale (West et al., 2015; Murphy et al., 2020), and these methods are a
cost-effective way to obtain robust estimates of catch and expenditure at
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a state-wide level. The economic value of Australia’s recreational fishing
sector is also estimated on a national scale by the National Recreational
Fishing Survey (Henry and Lyle, 2003), which aims to capture both
direct expenditure as well as flow on effects throughout the economy
and the ‘intangible’ social, cultural, and emotional values of this prac-
tice, which can be overlooked in pure economic analyses.

While these national and state-wide surveys are thorough and
ongoing, this macro approach is unable to fully capture the diversity of
recreational fishing activities and understand their economic and envi-
ronmental impacts on a fine spatial and temporal scale. A recent
assessment of the NSW’s broad-scale survey methods highlighted game
fishing and fishing tournaments as research gaps in NSW’s current un-
derstanding of the value and impact of recreational fishing (Lynch et al.,
2020). Tournament fishing constitutes high fishing effort concentrated
at a localised level, and as such have a low probability of being captured
in state-wide surveys (Lynch et al., 2019). Research aiming to calculate
the localised economic value of these activities is limited, but initial
studies have shown that high-effort game fishing and angling trips in
NSW can stimulate the economy of small regional centres and enable the
transfer of wealth from cities to regional communities (Dominion
Consulting Pty Ltd, 2003; Ward et al., 2012; Mcllgorm and Pepperell,
2013). Further research is needed across a broad range of competitive
fishing activities to better understand and manage recreational fisheries
and their socioeconomic value for regional centres.

Spearfishing is a small but important recreational fishing sector that
frequently holds competitions in regional centres along the NSW coast.
Although some studies have explored catch trends in spearfishing
tournaments internationally (Coll et al., 2004; Pita and Freire, 2014),
the economic impacts of these tournaments (as well as recreational
spearfishing generally) remain vastly unstudied (Sbragaglia et al.,
2021). In common with game fishing tournaments, spearfishing com-
petitions are likely to provide substantial economic stimulus to the
communities that host them. However, such fine-scale exploration of
tournament spearfishing’s regional value has never been estimated
anywhere in Australia (or possibly in the world, see Sbragaglia et al.,
2021), although some previous fishing competition environmental
accreditation schemes which have included spearfishing, for example
NEATFish, have included a self-reported estimate of economic activity
(Diggles et al., 2011). A detailed study into the socio-economic value of
these competitions would provide valuable information for the local
communities and clubs who host these competitions. Valuation of
spearfishing can also complement studies into the catch, effort, and
impact of spearfishers (Frisch et al., 2012; Young et al., 2014, 2015) and
thereby aid policymakers in weighing up the cost and benefits of this
sector when making allocation and management decisions as they bal-
ance social, economic and environmental issues.

This study aims to 1) Calculate the value of two spearfishing com-
petitions held in regional NSW during 2021 using travel-cost valuation;
2) Use past entry data to investigate fluctuations in competition value
over time, and 3) Calculate estimates of the onsite (local) expenditure
per person. These aims will improve understanding of the economic
impact of spearfishing competitions on the regional centres that host
them. The valuations generated by this project will strengthen our un-
derstanding of the value of small-scale, event based recreational fishing
and its impacts on regional communities.

2. Methods
2.1. Spearfishing competitions

Two regional spearfishing competitions in eastern Australia were
selected and then attended as they represent some of the largest regional
competitions in New South Wales, Australia. These were the 2021
Australian Bluewater Freediving Classic at Woolgoolga (30.109° S,
153.203° E) held on 7th — 9th May 2021 (postponed from 20 to 21 March
due to flooding) and the 2021 3-Way State Titles at Eden (37.076° S,
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149.885° E) on 12th and 13th of June 2021. The 3-Way State Titles were
cancelled the morning of the event due to gale force wind warnings, but
participants registered prior to the cancellation and most turned up prior
to the cancellation so we proceeded to include the event in our analysis.

2.2. Data collection and survey design

Data was collected at both events using voluntary anonymous sur-
veys of competition participants. The same survey was used at both
competitions following ethics approval (UNSW HEC# HC210037) and
was conducted with permission from the competition organisers. Due to
the survey being conducted prior to fishing occurring at the 3-Way State
Titles, some of the questions were not relevant and responses were not
considered in the analysis. Surveys were conducted on tablets using the
RedCap application (Harris et al., 2009, 2019) or on paper with the
results transferred into the application.

The survey questions were designed based upon a previous survey
used to value a birdwatching event (Callaghan et al., 2019), consultation
with competition organisers and our knowledge of spearfishing. The
questions spanned four main categories: Economics, Spearfishing
Experience, Values and Socio-demographics, with examples shown in
Table 1. The full survey questions and summarised results for all ques-
tions are available in the Supplementary Material but our main analysis
concerns the economic valuation.

At the Woolgoolga Bluewater Classic, participants were surveyed at
the ‘weigh-in’ where all competitors must register their catch if they are
to be judged. We received surveys from all competitors aged 18 or over
who weighed in a fish, a total of 21 surveys, one of which was removed
due to being returned empty. Thirty-four people registered for the
competition but 13 did not attend the weigh-in, resulting in us sampling
61.7% of competitors.

On the morning of the Eden 3-Way State Titles, safety officers met to
discuss the gale-force wind forecast, and whether the competition would
commence. We surveyed participants while they awaited the results of
the safety meeting. We surveyed 50 competitors, receiving valid re-
sponses from all. This was 79.4% of total registered competitors.

2.3. Data analysis

To address our aim of estimating an economic value of each
competition, we calculated the economic value using the individual
travel-cost methodology, which identifies the value of recreation ser-
vices that are not bought or sold. The premise of the method is that
despite there being no price tag for a given recreation service (or, in our
case, a specific event), the costs incurred by individuals travelling to the
site provide an estimate of economic value (Spacek and Antouskova,
2013). Due to competition-specific differences in the data, first we
discuss competition specific details, then describe the overall valuation
methods.

2.4. Competition specific details

2.4.1. Competition 1 — Bluewater Classic

One survey participant did not provide their annual income. We
therefore imputed this as the mean of all other respondents at this
competition. The organisers of the Bluewater Classic provided us with
the post codes of all attendees at the current competition as well as five
past competitions (2000, 2001, 2005, 2009 and 2015) to investigate
interannual variation in value. This competition is held most years but
only entry data for these years was available. Using the results from the
2021 analysis, we retrospectively valued the past competitions by using
our 2021 model (discussed below) to predict values of past competitors
based on the previous competition specific travel distances. This as-
sumes that past competitions would have had similar costs to the present
year. We did not control for inflation in our past estimates as we wished
the values to be directly comparable to 2021. This means the values
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Table 1
Summary of the questions asked during our survey.
Category Number of Example Questions Rationale
Questions
Economics 8 1. Please estimate the amount of money ($) you spent These questions formed the basis of the economic assessment.
on: Meals
2. What is your home postcode?
Spearfishing 8 1. How many years spearfishing experience do you These questions provided insight into the previous experience of survey
Experience have? participants.
Values 6 1. How important is sustainable management/ These questions investigated the general values of survey participants and
conservation of the marine environment to you? what non-economic values they believe competitions can provide.
Socio- 5 1. What is your age? These questions provided insight into the demographic composition of the
demographics 2. What is your highest level of education? survey participants.

The survey contained four broad categories and the table shows the number of questions asked in each category, example questions from each category and the
rationale behind asking questions from each category. Full questions and summarised answers are provided in the Supplementary Material.

presented are the equivalent 2021 values (if a past competition was held
in 2021).

2.4.2. Competition 2 — 3-Way State Titles

The competition organisers of the Eden 3-Way State Titles could not
provide the postcodes of each entrant but did provide each entrant’s
local club which we used to assign a postcode to unsurveyed competi-
tors. This would introduce some error into the distance calculations, but
this was considered minimal.

2.5. Valuation methods

As part of our survey, we collected the home post code of partici-
pants, and this was used to calculate the distance travelled. As all survey
participants reported travelling to the competitions via car, distances
and travel time were calculated using the ‘gmapsdistance’ package
(Melo et al., 2018) in R v4.0.2 (R Core Team, 2021). This package in-
terfaces with ‘Google Maps’ and returns the estimated driving distance
and travel time which we then converted to a value using the standard
cost of operating a motor vehicle in Australia ($0.72 per km, Australian
Taxation Office, 2021). For individuals who car-pooled we divided the
travel cost by the number of people in the car. To get a total travel cost of
each competitor, we also added estimates of other expenditure from
survey questions specifically addressing accommodation, meals, boat
fuel, competition gear and other. While the incorporation of travel time
in travel value estimates is common (e.g., Chae et al., 2012; Leggett
et al., 2018), its inclusion is still debated (Czajkowski et al., 2019). We
therefore created estimates both including and excluding a value for
travel time for each individual. When included, we incorporated the
value of time spent travelling to the event using the estimated travel
time, valued as half of the average hourly wage rate ($34.36, ABS,
2021). The reported expenditure and distance travelled was used from
all completed surveys to calculate the individual total cost. Most
travel-costs analyses are now paired with or embedded within demand
models (Pokki et al., 2018; Hwang et al., 2021). However, the present
analysis did not use a demand model since the competitions surveyed in
this study were single events and therefore there were no repeat visits.

The data from each survey was then used to estimate mean expen-
diture of an individual to scale up the estimate to the whole attendance
of each event. The adjusted mean expenditure (travel + other costs or
just other costs) of an individual was estimated based upon a regression
analysis controlling for age, education, and whether an individual car-
pooled. All regressions used gaussian error distributions, but the
response variables were log-transformed for all Eden 3-Way State Titles
models to meet the model assumptions.

To estimate values for unsurveyed participants, we produced four
estimates varying in the inclusion/exclusion of travel time and whether
we used distance specific valuations or simply the adjusted mean indi-
vidual expenditure multiplied by the number of unsurveyed participants
(Table 2). These estimates were added to the exact estimates derived

Table 2
Details of the four methods used to estimate the value of unsurveyed
competitors.

Method  Value estimation details

1 The adjusted mean expenditure (including travel time value) of an
individual was multiplied by the number of unsurveyed competitors.

2 The adjusted mean expenditure (excluding travel time value) of an
individual was multiplied by the number of unsurveyed competitors.

3 Using the distances travelled by the unsurveyed competitors to calculate

the travel value (including travel time value) combined with the adjusted
mean expenditure (excluding travel) for the unsurveyed participants.

4 Using the distances travelled by the unsurveyed competitors to calculate
the travel value (excluding travel time value) combined with the adjusted
mean expenditure (excluding travel) for the unsurveyed participants.

Note: Distances travelled of unsurveyed competitors were supplied by the
competition organisers. Adjusted mean expenditure values were calculated
using a regression analysis and incorporated the “other” expenditure such as
accommodation, meals etc. Full breakdown of other costs can be seen in Figure
S15.

from the surveyed participants to produce a total competition value.
To estimate what proportion the competitors spent locally, we
assumed that all costs excluding travel costs were local to the compe-
titions. These local costs therefore include expenses such as accommo-
dation, meals and competition gear but not travel. This is potentially a
conservative estimate as some of the travel costs would have been made
locally, for example fuel for the drive home from the competition.

3. Results
3.1. Sociodemographic summary

Competitors at both competitions were predominately male (95% at
the Bluewater Classic and 92% at the 3-Way State Titles) and the ma-
jority did not have any children (Fig. S1). Both competitions were
attended by a wide range of ages (up to 67), although over 50% of
competitors were below 35 years old (Fig. S2). The distance travelled to
both competitions were considerable although the median was higher
for the Eden 3-Way State Titles (519 km compared to 339 km), although
both competitions had competitors travel up to double this distance
(Figs. 1 and 2). Competitors at the Eden 3-Way State Titles had on
average completed a higher level of education with more people
reporting a post-school level qualification compared to the Bluewater
Classic (80% compared to 65%; Fig. S3). The distributions of incomes
were higher at the Eden 3-Way State Titles although incomes at both
competitions were right skewed with few individuals reporting large
incomes (Fig. S4). Overall competitors at both competitions displayed
high levels of engagement with the marine environment in their daily
lives, with most competitors recreationally spearfishing at least once
every two weeks (Fig. S5). Almost all competitors valued sustainable
management extremely highly and identified the competitions as an
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Fig. 1. Distances travelled by participants to the Bluewater Classic in various years. These are calculated as the driving distance between the home post codes and
competition location. Note international competitors are excluded from the histograms and shown as text instead (number of competitors from each country). PNG
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Fig. 2. Distances travelled by participants to the Eden 3-Way State Titles in
June 2021 based upon the survey responses (n = 50). These are calculated as
the driving distance between the home post codes and competition location.

important way to build community spirit and maintain social connec-
tivity (Figs S6 and S7).

3.2. Economic valuations

3.2.1. Bluewater Classic

The regression analysis estimated that the adjusted mean total
expenditure for a competitor was $1161.52 (including travel time) or
$1018.97 (excluding travel time) AUD. The adjusted mean expenditure
(excluding all travel) was estimated to be $727.82 per competitor.
Scaling these estimates up to all registered participants using the four

travel cost variations, we estimated the value of the 2021 Bluewater
classic as between $32,874 and $39,492 (Table 3). Based on the survey
participants, excluding travel costs, we estimate that at least 63 - 71%
percent of this was made up of expenditure local to the competition
($20,599 - $28,208).

Using the home location information of past competitors, we esti-
mated that past competitions had large variations in value, potentially
up to $100,364 in 2000 (Table 3; Fig. 3). This was largely driven by the
number of competitors with 2000 having the largest number of com-
petitors (N =61), including several international competitors
(Table S1). The value of a competition is clearly linked to the number of
competitors with the highest valued competitions being those which the
highest attendance, driving fluctuations over time. In all years, except
2021, the travel distance specific estimates of value provided the highest
estimates of value.

3.2.2. Eden 3-Way State Titles

Our regression analysis estimated that the adjusted mean total
expenditure for a competitor at the Eden 3-Way State Titles was
$1759.04 (including travel time) or $1537.12 (excluding travel time).

Table 3
Estimated values for the spearfishing competitions using the four variants of the
travel cost method.

Competition Year Method 1 Method 2  Method 3  Method 4
Bluewater Classic 2000  $70,853 $62,157 $100,364  $89,124
2001  $58,076 $50,949 $86,033 $76,182
2005  $26,715 $23,436 $30,739 $26,003
2009  $46,461 $40,759 $47,281 $41,431
2015  $32,523 $28,531 $34,592 $30,114
2021  $39,492 $34,645 $36,965 $32,874
Eden 3-Way State 2021  $118,747  $104,724  $103,438  $102,461
Titles

Note: The details of each method are provided in Table 2.
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The adjusted mean expenditure (excluding all travel) was estimated to
be $970.51. Using the four travel cost variations we estimated the value
of the Eden 3-Way State Titles as between $102,461 and $118,747
(Table 3). Based on the survey participants, by excluding travel costs and
assuming all other costs were local, we estimate that at least 60 — 68%
percent of this was made up of expenditure local to the competition
($61,479 - $80,748).

4. Discussion

The travel cost methods used in this study produced a range of non-
market economic values for two regional spearfishing competitions in
2021. Economic values such as these can provide vital tools for policy-
makers, as valuation enables balanced management decision-making
when weighed up against the social and environmental impacts of
spearfishing and other activities within the marine environment. The
large differences found between the economic value of the Eden 3-Way
State Titles and the Bluewater Classic, as well as differences in the value
of the Bluewater Classic competition over the past 20 years, highlights
the impact of participant numbers and travel distance on the value of
competitions on a spatial and temporal scale as well as the natural
variance in values between competitions and the need for fine scale
economic information. Additionally, a large proportion of the total
expenditure was found to be spent onsite. This represents a substantial
economic benefit for the regional communities that hosted these com-
petitions, with the Eden 3-Way State titles likely exerting a greater
positive impact on its hosting community due to the area’s socio-
demography and the spending behaviours of competition attendants.
Our results highlight the importance of considering the value of recre-
ational and sport fishing at a local scale, and we recommend these
methods be extended to a wider range of recreational fishing and marine
activities to better understand the fine scale value differences of a het-
erogeneous population.

4.1. Spatial differences in value and regional economic benefit

In 2021, the economic value of the Eden 3-Way State Titles was
estimated to be between $102,461 and $118,747. This estimated value
is approximately 3 times greater than that of the Bluewater Classic
competition held in the same year (between $32,874 and $39,492). In

addition to this overall difference in value, the mean expenditure per
person, both including and excluding travel related costs, was also
substantially higher for participants in the Eden 3-Way State Titles
compared to those who attended the Bluewater Classic. The higher
participation numbers and longer distances travelled by those attending
the Eden largely explain the greater value of this competition overall.

Out of the total value estimated for these two competitions,
approximately 60 - 70% was spent within the regional communities that
hosted them. The localised economic impact of these competitions may
vary due to differences in the socio-demography and economic diversity
of the towns where these competitions were held (Ward et al., 2012).
Eden has experienced a huge shift in industry focus from fisheries and
forestry towards the tourism sector in recent years (Schweinsberg et al.,
2012) and tourist expenditure supports many businesses and individuals
working in the accommodation, retail, and service sectors (Tourism
Research Australia, 2017). In contrast, Woolgoolga’s local economy
does not rely as heavily on tourism, as close to 20% of the town’s
workforce are employed within the agricultural sector (ABS, 2020). The
higher economic value generated by the Eden competition, coupled with
the stronger reliance of the local economy on tourist-focused industries
and the greater number of nights spent here by competition attendants,
suggest that the Eden 3-Way State Titles had a larger positive impact on
its host community than the Bluewater Classic.

Past studies have acknowledged the significant economic benefits of
a broader range of recreational fishing activities for regional areas in
NSW (Dominion Consulting Pty Ltd, 2003; Ward et al., 2012), Australia
(Murphy, 2002; Pascoe et al., 2014), and internationally (Pendleton and
Rooke, 2006; Kauppila and Karjalainen, 2012), but often overlook the
fine-scale impacts of this value for individual communities. Both Eden
and Woolgoolga have very low levels of access to economic resources
relative to the rest of the state (ABS, 2018). Regional events such as
spearfishing competitions are therefore likely to play an important role
in facilitating expenditure within these low-income communities. Local
communities may benefit even further from the tourism brought in by
spearfishing communities through marketing initiatives, including
complementary events or festivals, targeted restaurant menus, or an
emphasis on marine and fishing recreation in destination branding
(Hall, 2021). Events such as spearfishing competitions also provide
valuable exposure for volunteer organisations with opportunities for
education and fundraising. At many spearfishing tournaments, the fish
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captured are donated to a community auction which raises money for a
local cause - often raising over $1000. As an example, the local Marine
Rescue organisation was heavily involved in the Bluewater Classic and
used the opportunity as a fundraiser to support their activities.

4.2. Temporal differences in value

By estimating the Bluewater Classic’s value for past competitions
using participant data from previous years, our results also display the
ways that value changes in relation to attendance numbers and de-
mographics on a temporal scale. The economic value of the Bluewater
Classic has fluctuated over time due to differences in attendance
numbers and the distance travelled by competitors. Despite the potential
negative impacts of COVID-19, rescheduling, and inclement weather in
2021, the value of the 2021 competition was still higher than some
previous years (2015 and 2005). However, the greatest differences in
value were seen between the 2000-01 competitions and all subsequent
years. The presence of international and interstate participants who
travelled more than 1000 km in 2000-01 was likely a contributing
factor in the significantly higher value of competitions held in these
years. When excluding international competitors, the number of at-
tendees is relatively stable over time although travel distances do vary.
While 2010 information was not available in this study, the NEATFish
environmental accreditation program (Diggles et al., 2011), assessed the
2010 Bluewater Classic (4/5 stars overall), with the self-reported value
of the competition ($10,000 — $49,999; B. Diggles unpublished data)
aligning with that estimated in our study for similar years. This was a
similar value to that self-reported in the Australian Pacific Coast
Spearfishing Championships 2013 NEATFish assessment (B. Diggles
unpublished data).

The presence of international participants may have impacted the
accuracy of the travel cost estimates in several ways. First, although
there is anecdotal evidence that international participants travelled to
the region solely for the purpose of attending this spearfishing compe-
tition, these participant’s trips to Australia may have served a multitude
of other purposes. International participant’s total travel cost may
therefore not be applicable as an indicator of their willingness to pay for
this specific spearfishing opportunity alone. Second, our application of
the travel cost method relied on the assumption that competitors trav-
elled to the site by car and may have over or underestimated the fuel
costs associated with aeroplane travel. We accounted for these issues by
providing more conservative valuation estimates that exclude distance
travelled (methods one and two). However these methods may under-
value the economic contributions of long-distance travellers when
applied to larger competitions or inversely overvalue local competitors.
Other studies have accounted for fuel and time costs across a wide range
of transportation when applying travel cost methods to recreational
activities (Rolfe et al., 2011), and similar methods should be used in
future studies when participants travel from a range of distances.

4.3. Limitations

The timing of these competitions, specifically in relation to COVID-
19 and conflicting events, may have had a substantial impact on the
numbers and travel distances of competition attendants in 2021. Travel
restrictions were in place for residents of metropolitan Melbourne dur-
ing June 2021 (resulting from an outbreak of the COVID-19 Delta
variant), effectively preventing Melbourne residents from travelling to
NSW for the Eden 3-Way State Titles. Participants from Melbourne have
made up a significant proportion of competition attendants in past years,
and the Eden competition’s value may have been much higher without
the impacts of these travel restrictions (Spennemann and Whitsed,
2021). The COVID-19 pandemic may have also had a psychological in-
fluence over potential participant’s willingness to travel in 2021 and
thereby impacted attendance numbers at both competitions. Studies into
the pandemic’s influence on the tourist psyche suggest that, even after
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outbreaks have passed, deep rooted protection motivations triggered by
the pandemic can promote caution in tourist behaviours (Kock et al.,
2020; Zheng et al., 2021).

Alongside the influence of a global pandemic, other changes to the
2021 Bluewater Classic’s date may also have impacted attendance
numbers at this competition. Communication with the spearfishing
community indicated that firstly the competition being postponed due to
poor weather, then being held over the Australian Mother’s Day week-
end (9 May) reduced people’s willingness to travel for the competition
(D. Cruz pers comm.). The resulting higher proportion of local competi-
tors in the Bluewater Classic could also explain the lower adjusted mean
expenditure per person, as residents would be expected to spend almost
nothing on accommodation and reduced amounts on meals. A variety of
other site-specific factors, such as predicted adverse ocean conditions
and reported low abundances of target species in the lead up to the
competition, may have impacted the perceived quality of fishing expe-
rience at the Bluewater Classic and negatively affected attendance. The
present study is also limited by the focus on economic value. As recog-
nised in the national survey there are many ‘intangible’ values that
should be incorporated into any management decisions (Henry and Lyle,
2003).

4.4. Future research and conclusion

Travel cost analysis is used more frequently than any other valuation
method in studies exploring non-market values of recreational fishing in
Australia (Coglan et al., 2021), and has long been implemented in case
studies exploring recreational economic value throughout the world
(Samples and Bishop, 1985; Pokki et al., 2018; Terashima et al., 2020).
However, travel cost valuation alone cannot explain how different
environmental and societal factors contribute to estimates of economic
value, nor how changes in these factors may impact the value of fishing
activities or trips in the future. Many respondents in this study reported
that they had observed ecosystem changes over the years, including
decreases in fish numbers and size as well as increases in the abundance
of sharks and urchins. Past studies have shown that spearfishers can
develop a deep understanding of the environment and detect changes
even in non-target species, as spearfishing requires participants to spend
a great deal of time underwater observing the marine ecosystem
(Sbragaglia et al., 2021). However, is difficult to verify these observa-
tions with current scientific literature as respondents did not give any
indication of the timescale of these changes or leave any species-specific
comments (although the population expansion of the urchin Cen-
trostephanus rodgersii along Australia’s SE coastline is well-established
and may support some responses, see Ling et al., 2009, 2018). Simi-
larly, we cannot understand the ways that these potential environmental
changes may have impacted 2021 competition attendance and value, or
how it could alter the value of future competitions. Future studies could
incorporate other survey questions and valuation strategies as well as
travel cost methods to assess how these and other changes - whether real
or perceived — may impact and influence a competition’s value over
time. This could involve the implementation of contingency valuation
and random utility maximisation (RUM), as these approaches have been
used alongside travel cost methods to explore a wide variety of factors
that influence the value of recreational activities in other studies (Par-
sons et al., 2013; Leggett et al., 2018; He and Poe, 2021).

Around half of the spearfishers surveyed reported that they attend
between 10 and 15 spearfishing competitions each year, which suggests
that the total economic value generated by spearfishing competitions
annually is likely to be substantial. While our findings provide good
estimates of the economic value of the two spearfishing competitions
surveyed, these results are not indicative of the value of every spearf-
ishing competition in NSW. Future studies should aim to value a wider
range of spearfishing competitions and other recreational activities in
marine environments, such as game fishing (Ward et al., 2012) and
diving/snorkelling (Binney, 2009), to better understand their economic
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value and balance the needs of different user groups. The current study
also did not assess fundraising for local community activities and
possibly represents a source of underestimation in terms of the value of
these competitions. To fully assess this, it would be necessary to extend
the survey beyond the travel cost method applied to only the
participants.

This case study successfully shed light onto the value of the previ-
ously overlooked spearfishing sector in NSW and highlights a method
that can be adapted to other small-scale events within the diverse ma-
rine resource sector. The economic values calculated can provide key
information for regulators weighing up the costs and benefits of allo-
cation both between recreational and commercial sectors, as well as
across the vast diversity of recreational fishing activities within the
sector itself.

CRediT authorship contribution statement

Hayden T. Schilling: Conceptualisation, Investigation, Writing —
original draft, Formal analysis. Indiana J. Riley: Writing — original draf.
Aaron C. Puckeridge: Conceptualisation, Investigation, Writing — re-
view & editing. Alexandra Milne-Muller: Investigation, Writing — re-
view & editing. Corey T. Callaghan: Conceptualisation, Writing —
review & editing.

Declaration of Competing Interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
Aaron Puckeridge is a member of the spearfishing community and the
Australian Underwater Federation (AUF). Aaron Puckeridge registered
in both surveyed competitions and competed in the Bluewater Classic.
The other authors have no declarations of interest.

Data Availability

Raw data can only be provided if an appropriate ethics approval is
provided to the corresponding author. Summary data of all survey
questions is in the Supplementary Material.

Acknowledgements

This project was funded by the NSW Recreational Fishing Trust
(Grant # SS062) and would not have been possible without the support
of the spearfishing community. We would also like to acknowledge the
organisers of the Bluewater Classic and Eden 3-Way State Titles, in
particular Oli Sandstrom and Joe Hydzal who we worked with in
organising the surveys. Adrian Wayne and Dallas Davies provided
instrumental support in the conception and design of the project for
which we are grateful for. We thank Ben Diggles for providing data and
insights from the previous NEATFish assessments and Derrick Cruz for
many insights into all aspects of the project. HTS was supported by a
NSW Government Research Attraction and Acceleration grant. CTC was
supported by a Marie Sktodowska-Curie Individual Fellowship (no.
891052). This is SIMS publication number #287.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.fishres.2022.106289.

References

Arlinghaus, R., Tillner, R., Bork, M., 2015. Explaining participation rates in recreational
fishing across industrialised countries. Fish. Manag. Ecol. 22, 45-55. https://doi.
org/10.1111/fme.12075.

Australian Bureau of Statistics (ABS). 2018. Table 4: State suburb (SSC) index of
economicresources, 2016” - 2033.0.55.001 socio economic indexes for Australia

Fisheries Research 250 (2022) 106289

(SEIFA), https://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/
2033.0.55.0012016?OpenDocument.

Australian Bureau of Statistics (ABS). 2020. 2016 Census QuickStats: Woolgoolga
SSC14402. (https://quickstats.censusdata.abs.gov.au/census_services/getproduct/
census/2016/quickstat/SSC14402) (Accessed 28 August 2021).

Australian Bureau of Statistics (ABS). 2021. Average weekly earnings, Australia, (https:
//www.abs.gov.au/statistics/labour/earnings-and-work-hours/average-weekly-ea
rnings-australia/latest-release) (Accessed 28 August 2021).

Australian Taxation Office. 2021. Income and deductions for business — Deductions for motor
vehicle expenses — Cents per kilometre method. (https://www.ato.gov.au/Business/Inco
me-and-deductions-for-business/Deductions/Deductions-for-motor-vehicle-e
xpenses/Cents-per-kilometre-method/) (Accessed 28 August 2021).

Babali, N., Kacher, M., Belhabib, D., Louanchi, F., Pauly, D., 2018. Recreational fisheries
economics between illusion and reality: the case of Algeria. PLoS One 13 (8),
€0201602. https://doi.org/10.1371/journal.pone.0201602.

Binney, J., 2009. The recreational dive and snorkelling industry in the Great Barrier Reef:
profile, economic contribution, risks and opportunities. Research Publication No. 95,
Great Barrier Reef Marine Park Authority, ISBN 978 1 876945 86 2. (https://hdl.han
dle.net/11017/435).

Campbell, D., Murphy, J.J., 2005. The 2000-01 national recreational fishing survey
economic report. FRDC Project No. 99/158. Australian Government Department of
Agriculture, Fisheries and Forestry. Canberra. 54 pp. ISBN: 0-9752347-0-7.

https://www.frdc.com.au/project/1999-158#1999-158—the-2000-01-national-
recreational-fishing-survey—economic-report).

Callaghan, C.T., Benson, 1., Major, R.E., Martin, J.M., Longden, T., Kingsford, R.T., 2019.
Birds are valuable: the case of vagrants. J. Ecotour. 19, 82-92. https://doi.org/
10.1080/14724049.2019.1614010.

Chae, D., Wattage, P., Pascoe, S., 2012. Recreational benefits from a marine protected
area: a travel cost analysis of Lundy. Tour. Manag. 33 (4), 971-977. https://doi.org/
10.1016/j.tourman.2011.10.008.

Coglan, L., Pascoe, S., Scheufele, G., 2021. Availability of non-market values to inform
decision-making in Australian fisheries and aquaculture: an audit and gap analysis.
Sustainability 13, 1-18. https://doi.org/10.3390/5u13020920.

Coll, J., Linde, M., Garcia-Rubies, A., Riera, F., Grau, A.M., 2004. Spear fishing in the
Balearic Islands (west central Mediterranean): species affected and catch evolution
during the period 1975-2001. Fish. Res. 70 (1), 97-111. https://doi.org/10.1016/].
fishres.2004.05.004.

Colquhoun, E., 2015. Measuring the economic value of recreational fishing at a national
level. FRDC Project No. 2012/214. Brisbane. 20 pp. (https://www.frdc.com.au/site
s/default/files/products/2012-214-DLD.pdf).

Cooke, S.J., Cowx, I.G., 2004. The role of recreational fishing in global fish crises.
Bioscience 54, 857-859. https://doi.org/10.1641/0006-3568(2004)054[0857:
TRORFI]2.0.CO;2.

Cisneros-Montemayor, A.M., Sumaila, R.U., 2010. A global estimate of benefits from
ecosystem-based marine recreation: potential impacts and implications for
management. J. Bioecon. 12, 245-268. https://doi.org/10.1007/s10818-010-9092-
7.

Czajkowski, M., Giergiczny, M., Kronenberg, J., Englin, J., 2019. The individual travel
cost method with consumer-specific values of travel time savings. Environ. Resour.
Econ. 74, 961-984. https://doi.org/10.1007/5s10640-019-00355-6.

Diggles, B., Sawynok, W., Olyott, L.J 2011. Development of an environmental standard
for recreational fishing tournaments. In American Fisheries Society Symposium 75,
1-11. (https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1091.2147 &re
p=repl&type=pdf).

Dominion Consulting Pty Ltd, 2003. Identifying the recreational fishing expenditure of
Sydney’s recreational fishers and its economic and social importance in regional
communities of NSW. Final Report to the Recreational Trust Fund, NSW Fisheries. 44
pp. (http://www.dpi.nsw.gov.au/_data/assets/pdf_file/0004/151960/sydney-sur
vey.pdf).

Fenichel, E.P., Abbott, J.K., 2014. Heterogeneity and the fragility of the first best: putting
the “micro” in bioeconomic models of recreational resources. Resour. Energy Econ.
36, 351-369. https://doi.org/10.1016/j.reseneeco.2014.01.002.

Freire, K.M.F., Belhabib, D., Espedido, J.C., Hood, L., Kleisner, K.M., Lam, V.W.L.,
Machado, M.L., Mendonga, J.T., Meeuwig, J.J., Moro, P.S., Motta, F.S.,

Palomares, M.D., Smith, N., L, Zeller, D., Zylich, K., Pauly, D., Purcell, S.W.,
Adams, A., 2020. Estimating global catches of marine recreational fisheries. Front.
Mar. Sci. 7, 1-18. https://doi.org/10.3389/fmars.2020.00012.

Frisch, A.J., Cole, A.J., Hobbs, J.P.A., Rizzari, J.R., Munkres, K.P., 2012. Effects of
spearfishing on reef fish populations in a multi-use conservation area. PloS One 7.
https://doi.org/10.1371/journal.pone.0051938.

Hall, C.M., 2021. Tourism and fishing. Scand. J. Hosp. Tour. 21, 361-373. https://doi.
org/10.1080/15022250.2021.1955739.

Harris, P.A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., Conde, J.G., 2009. Research
electronic data capture (REDCap) — a metadata-driven methodology and workflow
process for providing translational research informatics support. J. Biomed. Inform.
42 (2), 377-381. https://doi.org/10.1016/j.jbi.2008.08.010.

Harris, P.A., Taylor, R., Minor, B.L., Elliott, V., Fernandez, M., O’Neal, L., McLeod, L.,
Delacqua, G., Delacqua, F., Kirby, J., Duda, S.N., REDCap Consortium, 2019. The
REDCap consortium: building an international community of software partners.

J. Biomed. 95, 103208 https://doi.org/10.1016/.jbi.2019.103208.

He, X., Poe, G.L., 2021. Exploring the shelf-life of travel cost methods of valuing
recreation for benefits transfer. Resour. Energy Econ. 63, 101123 https://doi.org/
10.1016/j.reseneeco.2019.101123.

Henry, G.W., Lyle, J.M., 2003. The national recreational and indigenous fishing survey.
FRDC Project No. 99/158. Australian Government Department of Agriculture,


https://doi.org/10.1016/j.fishres.2022.106289
https://doi.org/10.1111/fme.12075
https://doi.org/10.1111/fme.12075
https://quickstats.censusdata.abs.gov.au/census_services/getproduct/census/2016/quickstat/SSC14402
https://quickstats.censusdata.abs.gov.au/census_services/getproduct/census/2016/quickstat/SSC14402
https://www.abs.gov.au/statistics/labour/earnings-and-work-hours/average-weekly-earnings-australia/latest-release
https://www.abs.gov.au/statistics/labour/earnings-and-work-hours/average-weekly-earnings-australia/latest-release
https://www.abs.gov.au/statistics/labour/earnings-and-work-hours/average-weekly-earnings-australia/latest-release
https://www.ato.gov.au/Business/Income-and-deductions-for-business/Deductions/Deductions-for-motor-vehicle-expenses/Cents-per-kilometre-method/
https://www.ato.gov.au/Business/Income-and-deductions-for-business/Deductions/Deductions-for-motor-vehicle-expenses/Cents-per-kilometre-method/
https://www.ato.gov.au/Business/Income-and-deductions-for-business/Deductions/Deductions-for-motor-vehicle-expenses/Cents-per-kilometre-method/
https://doi.org/10.1371/journal.pone.0201602
https://hdl.handle.net/11017/435
https://hdl.handle.net/11017/435
https://www.frdc.com.au/project/1999-158#1999-158---the-2000-01-national-recreational-fishing-survey---economic-report
https://www.frdc.com.au/project/1999-158#1999-158---the-2000-01-national-recreational-fishing-survey---economic-report
https://doi.org/10.1080/14724049.2019.1614010
https://doi.org/10.1080/14724049.2019.1614010
https://doi.org/10.1016/j.tourman.2011.10.008
https://doi.org/10.1016/j.tourman.2011.10.008
https://doi.org/10.3390/su13020920
https://doi.org/10.1016/j.fishres.2004.05.004
https://doi.org/10.1016/j.fishres.2004.05.004
https://www.frdc.com.au/sites/default/files/products/2012-214-DLD.pdf
https://www.frdc.com.au/sites/default/files/products/2012-214-DLD.pdf
https://doi.org/10.1641/0006-3568(2004)054[0857:TRORFI]2.0.CO;2
https://doi.org/10.1641/0006-3568(2004)054[0857:TRORFI]2.0.CO;2
https://doi.org/10.1007/s10818-010-9092-7
https://doi.org/10.1007/s10818-010-9092-7
https://doi.org/10.1007/s10640-019-00355-6
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1091.2147&amp;rep=rep1&amp;type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1091.2147&amp;rep=rep1&amp;type=pdf
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/151960/sydney-survey.pdf
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/151960/sydney-survey.pdf
https://doi.org/10.1016/j.reseneeco.2014.01.002
https://doi.org/10.3389/fmars.2020.00012
https://doi.org/10.1371/journal.pone.0051938
https://doi.org/10.1080/15022250.2021.1955739
https://doi.org/10.1080/15022250.2021.1955739
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.reseneeco.2019.101123
https://doi.org/10.1016/j.reseneeco.2019.101123

H.T. Schilling et al.

Fisheries and Forestry, Canberra. 188pp. ISBN 0 7245 4707 X. (https://eprints.utas.
edu.au/2526/).

Hwang, J., Bi, X., Morales, N., Camp, E.V., 2021. The economic value of freshwater
fisheries in Florida: an application of the travel cost method for black crappie fishing
trips. Fish. Res. 233, 105754 https://doi.org/10.1016/j.fishres.2020.105754.

Hyder, K., Weltersbach, M.S., Armstrong, M., Ferter, K., Townhill, B., Ahvonen, A.,
Arlinghaus, R., Baikov, A., Bellanger, M., Birzaks, J., Borch, T., 2018. Recreational
sea fishing in Europe in a global context—participation rates, fishing effort,
expenditure, and implications for monitoring and assessment. Fish Fish. 19 (2),
225-243. https://doi.org/10.1111/faf.12251.

Thde, T., Wilberg, M., Loewensteiner, D., Secor, D., Miller, T., 2011. The increasing
importance of marine recreational fishing in the US: challenges for management.
Fish. Res. 108 (2), 268-276. https://doi.org/10.1016/j.fishres.2010.12.016.

Johnston, F.D., Arlinghaus, R., Dieckmann, U., 2010. Diversity and complexity of angler
behaviour drive socially optimal input and output regulations in a bioeconomic
recreational-fisheries model. Can. J. Fish. Aquat. Sci. 67, 1507-1531. https://doi.
org/10.1139/F10-046.

Kauppila, P., Karjalainen, T.P., 2012. A process model to assess the regional economic
impacts of fishing tourism: a case study in northern Finland. Fish. Res. 127, 88-97.
https://doi.org/10.1016/j.fishres.2012.05.004.

Kock, F., Ngrfelt, A., Josiassen, A., Assaf, A.G., Tsionas, M.G., 2020. Understanding the
COVID-19 tourist psyche: the evolutionary tourism paradigm. Ann. Tour. Res. 85,
1-13. https://doi.org/10.1016/j.annals.2020.103053.

Leggett, C.G., Scherer, N., Haab, T.C., Bailey, R., Landrum, J.P., Domanski, A., 2018.
Assessing the economic benefits of reductions in marine debris at southern California
beaches: a random utility travel cost model. Mar. Resour. Econ. 33, 133-153.
https://doi.org/10.1086/697152.

Lewin, W.C., Weltersbach, M.S., Ferter, K., Hyder, K., Mugerza, E., Prellezo, R.,
Radford, Z., Zarauz, L., Strehlow, H.V., 2019. Potential environmental impacts of
recreational fishing on marine fish stocks and ecosystems. Rev. Fish. Sci. Aquac. 27
(3), 287-330. https://doi.org/10.1080/23308249.2019.1586829.

Ling, S.D., Johnson, C.R., Ridgway, K., Hobday, A.J., Haddon, M., 2009. Climate-driven
range extension of a sea urchin: inferring future trends by analysis of recent
population dynamics. Glob. Chang. Biol. 15 (3), 719-731. https://doi.org/10.1111/
j.1365-2486.2008.01734.x.

Ling, S.D., Barrett, N.S., Edgar, G.J., 2018. Facilitation of Australia’s southernmost reef-
building coral by sea urchin herbivory. Coral Reefs 37, 1053-1073. https://doi.org/
10.1007/s00338-018-1728-4.

Lynch, T.P., Smallwood, C.B., Ochwada-Doyle, F.A., Lyle, J., Williams, J., Ryan, K.L.,
Devine, C., Gibson, B., Jordan, A., 2020. A cross continental scale comparison of
Australian offshore recreational fisheries research and its applications to Marine
Park and fisheries management. ICES J. Mar. Sci. 77, 1190-1205. https://doi.org/
10.1093/icesjms/fsz092.

Lynch, T.P., Smallwood, C., Ochwada-Doyle, F., Williams, J., Ryan, K., Devine, C.,
Gibson, B., Burton, M., Hegarty, A., Lyle, J., Foster, S., Jordan, A., 2019.
Recreational fishing in Commonwealth waters. Report to the National
Environmental Science Program, Marine Biodiversity Hub. (CSIRO). 76 pp. (htt
ps://www.nespmarine.edu.au/document/recreational-fishing-commonwealth-wate
1s).

Mcllgorm, A., Pepperell, J., 2013. Developing a cost effective state wide expenditure
survey method to measure the economic contribution of the recreational fishing
sector in NSW in 2012. Final Report to the NSW Recreational Fishing License Trust,
NSW Department of Primary Industry. University of Wollongong. 65 pp. (https://11
ibrary.net/document/z1r4d38q-project-developing-effective-expenditure-measure-
economic-contribution-recreational.html).

Melo, R.A., Rodriguez, D.T., Zarruk, D., 2018. Gmapsdistance: Distance and Travel Time
Between Two Points from Google Maps. R package version 3.4. (https://CRAN.Rpro
ject.org/package=gmapsdistance).

Mobsby, D., 2018. Australian fisheries and aquaculture statistics 2017, Fisheries
Research and Development Corporation project 2018-134, ABARES, Canberra,
https://doi.org/10.25814/5c07b19d3fec4.

Murphy, I., 2002. ‘Influence of recreational fishermen on regional economies’. In A.P.M
Coleman [Ed.] Regional experience for global solutions. The proceedings for the 3rd
world recreational fishing conference, 21-24 May 2002, Northern Territory, Australia.
Fisheries Report 67. Fisheries Group, Department of Business, Industry and Resource
Development, Darwin, NT. Pp. 97-100. (https://www.frdc.com.au/sites/default/file
s/products/2001-302-PRO.pdf).

Murphy, J. J., Ochwada-Doyle, F. A., West, L. D., Stark, K. E., Hughes, J. M. 2020. Survey
of recreational fishing in NSW, 2017/198. Fisheries Final Report Series No. 158.
NSW Department of Primary Industries. ISSN 2204-8669 (https://www.dpi.nsw.
gov.au/_data/assets/pdf file/0006/1325319/NSW-Recreational-Fisheries-Monit
oring-Program-Survey-of-recreational-fishing-in-NSW-201718-_-Fisheries-Final-Re
port-Series-No-158.pdf).

Fisheries Research 250 (2022) 106289

Pascoe, S., Doshi, A., Dell, Q., Tonks, M., Kenyon, R., 2014. Economic value of
recreational fishing in Moreton Bay and the potential impact of the marine park
rezoning. Tour. Manag. 41, 53-63. https://doi.org/10.1016/j.tourman.2013.08.015.

Parsons, G.R., Chen, Z., Hidrue, M.K., Standing, N., Lilley, J., 2013. Valuing beach width
for recreational use: combining revealed and stated preference data. Mar. Resour.
Econ. 28, 221-241. https://doi.org/10.5950/0738-1360-28.3.221.

Pendleton, L.H., Rooke, J., 2006. Understanding the potential economic impact of
marine recreational fishing: California. Environmental Science and Engineering
Program. University of California, Los Angeles. (https://dfgsecure.dfg.ca.gov/mar
ine/pdfs/binder3di.pdf). Accessed 23 Sep 2021.

Pita, P., Freire, J., 2014. The use of spearfishing competition data in fisheries
management: evidence for a hidden near collapse of a coastal fish community of
Galicia (NE Atlantic Ocean). Fish. Manag. Ecol. 21, 454-469. https://doi.org/
10.1111/fme.12095.

Pokki, H., Artell, J., Mikkola, J., Orell, P., Ovaskainen, V., 2018. Valuing recreational
salmon fishing at a remote site in Finland: a travel cost analysis. Fish. Res. 208,
145-156. https://doi.org/10.1016/j.fishres.2018.07.013.

Rolfe, J., Gregg, D., Tucker, G., 2011. Valuing local recreation in the Great Barrier Reef,
Australia. Research Report No. 102, Environmental Economics Research Hub,
Crawford School of Economics and Government. Australian National University,
Canberra, p. 85. ISSN 1835-9728. (https://crawford.anu.edu.au/research units/eer
h/pdf/EERH RR102.pdf). ISSN 1835-9728.

Samples, K.C., Bishop, R.C., 1985. Estimating the value of variations in anglers’ success
rates: an application of the multiple-site travel cost method. Mar. Resour. Econ. 2,
55-74. https://doi.org/10.1086/mre.2.1.42628876.

Sbragaglia, Valerio, Arlinghaus, Robert, Blumstein, Daniel T., Coll, Marta, Dedeu, Arnau
L., Diogo, Hugo, Giglio, Vinicius J., et al., 2021. Spearing into the Future: A Global
Review of Marine Recreational Spearfishing. EcoEvoRxiv. https://doi.org/
10.32942/0sf.io/f5whn. November 23.

Schweinsberg, S.C., Leslie Wearing, S., Darcy, S., 2012. Understanding communities’
views of nature in rural industry renewal: the transition from forestry to nature-
based tourism in Eden, Australia. J. Sustain. Tour. 20, 195-213. https://doi.org/
10.1080/09669582.2011.596278.

Smith, N.S., Zeller, D., 2016. Unreported catch and tourist demand on local fisheries of
small island states: the case of The Bahamas, 1950-2010. Fish. Bull. 114 (1),
117-132. https://doi.org/10.7755/FB.114.1.10.

Soldo, A., Fredotovié¢, M., Saran, A., Sliskovi¢, M., Mihanovi¢, V., Mrceli¢, G.J., 2018.
Economic and social impact of marine sport and recreational fisheries in Croatia.
Ribar. Croat. J. Fish. 76, 154-163. https://doi.org/10.2478/CJF-2018-0019.

Spacek, J., Antouskova, M., 2013. Individual single-site travel cost model for Czech
paradise geopark. Acta Univ. Agric. Et. Silvic. Medelianae Brunesnsis 61,
2851-2858. https://doi.org/10.11118/actaun201361072851.

Spennemann, D.H., Whitsed, R., 2021. The impact of COVID-19 on the Australian
outdoor recreation industry from the perspective of practitioners. J. Outdoor
Recreat. Tour., 100445 https://doi.org/10.1016/j.jort.2021.100445.

Tourism Research Australia. 2017. Local Government Area Profiles, 2017. Bega Valley
(A), New South Wales. (https://www.tra.gov.au/data-and-research) (Accessed 30th
August 2021).

Terashima, Y., Yamashita, Y., Asano, K., 2020. An economic evaluation of recreational
fishing in Tango Bay, Japan. Fish. Sci. 86, 925-937. https://doi.org/10.1007/
512562-020-01453-x.

Ward, P., Mazur, K., Stenekes, N., Kancans, R., Curtotti, R., Summerson, R., Gibbs, C.,
Marton, M., Moore, A., Roach, J., 2012. A socioeconomic evaluation of three eastern
Australian game-fishing regions. ABARES report to client prepared for the Fisheries
Research and Development Corporation, Canberra. (https://www.frdc.com.au/proje
ct/2010-050).

West, L., Stark, K., Murphy, J., Lyle, J., Ochwada-Doyle, F., 2015. Survey of recreational
fishing in New South Wales and the ACT, 2013/14. NSW DPI - Fisheries Final Report
Series, no. 149. ISSN 2204-8669. (https://www.dpi.nsw.gov.au/_data/assets/pdf fi
le/0011/598628/West-et-al-Survey-of-rec-fishing-in-NSW-ACT-2013-14-2016_03
_02.pdf).

Young, M.A.L., Foale, S., Bellwood, D.R., 2014. Impacts of recreational fishing in
Australia: historical declines, self-regulation and evidence of an early warning
system. Environ. Conserv. 41, 350-356. https://doi.org/10.1017/
S0376892914000046.

Young, M.A.L., Foale, S., Bellwood, D.R., 2015. Dynamic catch trends in the history of
recreational spearfishing in Australia. Conserv. Biol. 29, 784-794. https://doi.org/
10.1111/cobi.12456.

Zheng, D., Luo, Q., Ritchie, B.W., 2021. Afraid to travel after COVID-19? Self-protection,
coping and resilience against pandemic ‘travel fear’. Tor. Manag. 83, 1-13. https://
doi.org/10.1016/j.tourman.2020.104261.


https://eprints.utas.edu.au/2526/
https://eprints.utas.edu.au/2526/
https://doi.org/10.1016/j.fishres.2020.105754
https://doi.org/10.1111/faf.12251
https://doi.org/10.1016/j.fishres.2010.12.016
https://doi.org/10.1139/F10-046
https://doi.org/10.1139/F10-046
https://doi.org/10.1016/j.fishres.2012.05.004
https://doi.org/10.1016/j.annals.2020.103053
https://doi.org/10.1086/697152
https://doi.org/10.1080/23308249.2019.1586829
https://doi.org/10.1111/j.1365-2486.2008.01734.x
https://doi.org/10.1111/j.1365-2486.2008.01734.x
https://doi.org/10.1007/s00338-018-1728-4
https://doi.org/10.1007/s00338-018-1728-4
https://doi.org/10.1093/icesjms/fsz092
https://doi.org/10.1093/icesjms/fsz092
https://www.nespmarine.edu.au/document/recreational-fishing-commonwealth-waters
https://www.nespmarine.edu.au/document/recreational-fishing-commonwealth-waters
https://www.nespmarine.edu.au/document/recreational-fishing-commonwealth-waters
https://1library.net/document/z1r4d38q-project-developing-effective-expenditure-measure-economic-contribution-recreational.html
https://1library.net/document/z1r4d38q-project-developing-effective-expenditure-measure-economic-contribution-recreational.html
https://1library.net/document/z1r4d38q-project-developing-effective-expenditure-measure-economic-contribution-recreational.html
https://CRAN.Rproject.org/package=gmapsdistance
https://CRAN.Rproject.org/package=gmapsdistance
https://doi.org/10.25814/5c07b19d3fec4
https://www.frdc.com.au/sites/default/files/products/2001-302-PRO.pdf
https://www.frdc.com.au/sites/default/files/products/2001-302-PRO.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0006/1325319/NSW-Recreational-Fisheries-Monitoring-Program-Survey-of-recreational-fishing-in-NSW-201718-_-Fisheries-Final-Report-Series-No-158.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0006/1325319/NSW-Recreational-Fisheries-Monitoring-Program-Survey-of-recreational-fishing-in-NSW-201718-_-Fisheries-Final-Report-Series-No-158.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0006/1325319/NSW-Recreational-Fisheries-Monitoring-Program-Survey-of-recreational-fishing-in-NSW-201718-_-Fisheries-Final-Report-Series-No-158.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0006/1325319/NSW-Recreational-Fisheries-Monitoring-Program-Survey-of-recreational-fishing-in-NSW-201718-_-Fisheries-Final-Report-Series-No-158.pdf
https://doi.org/10.1016/j.tourman.2013.08.015
https://doi.org/10.5950/0738-1360-28.3.221
https://dfgsecure.dfg.ca.gov/marine/pdfs/binder3di.pdf
https://dfgsecure.dfg.ca.gov/marine/pdfs/binder3di.pdf
https://doi.org/10.1111/fme.12095
https://doi.org/10.1111/fme.12095
https://doi.org/10.1016/j.fishres.2018.07.013
https://crawford.anu.edu.au/research_units/eerh/pdf/EERH_RR102.pdf
https://crawford.anu.edu.au/research_units/eerh/pdf/EERH_RR102.pdf
https://doi.org/10.1086/mre.2.1.42628876
https://doi.org/10.32942/osf.io/f5whn
https://doi.org/10.32942/osf.io/f5whn
https://doi.org/10.1080/09669582.2011.596278
https://doi.org/10.1080/09669582.2011.596278
https://doi.org/10.7755/FB.114.1.10
https://doi.org/10.2478/CJF-2018-0019
https://doi.org/10.11118/actaun201361072851
https://doi.org/10.1016/j.jort.2021.100445
https://www.tra.gov.au/data-and-research
https://doi.org/10.1007/s12562-020-01453-x
https://doi.org/10.1007/s12562-020-01453-x
https://www.frdc.com.au/project/2010-050
https://www.frdc.com.au/project/2010-050
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0011/598628/West-et-al-Survey-of-rec-fishing-in-NSW-ACT-2013-14-2016_03_02.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0011/598628/West-et-al-Survey-of-rec-fishing-in-NSW-ACT-2013-14-2016_03_02.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0011/598628/West-et-al-Survey-of-rec-fishing-in-NSW-ACT-2013-14-2016_03_02.pdf
https://doi.org/10.1017/S0376892914000046
https://doi.org/10.1017/S0376892914000046
https://doi.org/10.1111/cobi.12456
https://doi.org/10.1111/cobi.12456
https://doi.org/10.1016/j.tourman.2020.104261
https://doi.org/10.1016/j.tourman.2020.104261

	Economic value of regional spearfishing competitions
	1 Introduction
	2 Methods
	2.1 Spearfishing competitions
	2.2 Data collection and survey design
	2.3 Data analysis
	2.4 Competition specific details
	2.4.1 Competition 1 – Bluewater Classic
	2.4.2 Competition 2 – 3-Way State Titles

	2.5 Valuation methods

	3 Results
	3.1 Sociodemographic summary
	3.2 Economic valuations
	3.2.1 Bluewater Classic
	3.2.2 Eden 3-Way State Titles


	4 Discussion
	4.1 Spatial differences in value and regional economic benefit
	4.2 Temporal differences in value
	4.3 Limitations
	4.4 Future research and conclusion

	CRediT authorship contribution statement
	Declaration of Competing Interest
	Data Availability
	Acknowledgements
	Appendix A Supporting information
	References


