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1.0 Introduction

Chapter authors: Andy Moore & Jacki Schirmer

Recreational fishing is an important pastime for many Australians. In 2000, when Australia’s first
national scale recreational fishing survey was conducted, an estimated 19.5% of Australians aged five
and older fished in a typical 12 months (Henry and Lyle 2003). This is substantially more than the
10.5% estimated to participate in recreational fishing worldwide (Arlinghaus et al. 2015). This
popular activity is often described as having a wide range of potential social and economic benefits,
from supporting economic activity in areas where fishing takes place, to having positive impacts on
the health and wellbeing of those who go fishing' (see for example McManus et al. 2011, Potts et al.
2022). However, while many of these benefits have been documented in small-scale studies, a
national understanding of the nature and extent of social and economic benefits of recreational fishing
has remained a significant gap in understanding.

The National Recreational and Indigenous Fishing Survey (NRIFS), conducted during 1999 to 2000,
was a significant breakthrough in understanding recreational fishing in Australia. It produced the first
comprehensive national picture of participation in recreational fishing in Australia, and of fishing
effort and catch. The NRIFS developed and implemented a robust methodology which was
subsequently applied in a number of state and territory-based studies of recreational fishing conducted
in the subsequent two decades. It also provided insights into some economic and social aspects of
recreational fishing, including the reasons people choose to go fishing and how much they spend on
fishing (Henry and Lyle 2003).

Two decades on from the NRIFS, a new national survey of recreational fishing in Australia was
needed for many reasons. First, the Australian population had changed significantly since the NRIFS
was conducted: the population had grown in size, become more urban, and changed socially and
culturally (ABS 2022¢, Centre for Population 2021). All these things have potential to result in
changing participation in recreational fishing (discussed in Chapter 4). It was considered likely that
the number of Australians participating in recreational fishing had changed, and that the types of
people who go fishing had changed: findings of surveys conducted in some Australian states and
territories in the two decades after the NRIFS suggested there were changing participation rates (e.g.
Lyle et al. 2019, West et al. 2021). However, as discussed in Chapter 4, evidence from state and
territory-based surveys suggests sometimes inconsistent trends, and the use of differing methods for
some surveys reduces comparability across the different surveys. The in-depth studies conducted in
several states and territories provide detailed data on recreational fishing catch and effort in those
regions, as well as on rates of participation in fishing and some of the social and economic aspects of
recreational fishing. However, they do not provide a nationwide picture of recreational fishing. A
new national study was needed to understand what participation in recreational fishing looked like
across all of Australia twenty years after the NRIFS was undertaken.

Second, during those two decades a growing number of studies identified that outdoor recreational
activities make significant contributions to our social and economic lives (discussed in Chapters 6 to
11). For example, in the area of health and wellbeing, a growing body of evidence has shown that
spending time outdoors in nature areas has multiple benefits for a person’s health and wellbeing and
may be an effective public health investment (see for example Britton et al. 2018, Gascon et al. 2017,
Lovell 2016, Twohig-Bennett and Jones 2018). As discussed in Chapter 9, spending time outdoors has
been shown to support recovery from challenging physical and mental health problems (e.g.
McManus et al. 2011, Wheeler et al. 2020). As a result, some doctors are writing ‘nature
prescriptions’, and health intervention programs are being designed that use outdoor, nature-based

! Throughout this report, the term ‘fishing’ refers to recreational fishing, unless otherwise specified.
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activities to support recovery from physical and mental health challenges (Kondo et al. 2020).
Emerging evidence suggests that spending time outdoors isn’t just good for recovery from health
challenges but can also act as a preventative measure that reduces the risk of poor health and
wellbeing. Along with this recognition, methods for estimating and understanding these contributions
to health and wellbeing have evolved considerably. This meant there was opportunity to investigate
whether and under what circumstances recreational fishing was an outdoor recreational activity that
could contribute positively to the health and wellbeing of those who take part in it.

Similarly, conducting a national study provided an opportunity to better understand the contribution
fishing makes to the economy in different regions of Australia. Some studies have examined the
economic contribution of recreational fishing in individual states and territories (e.g. Ernst and Young
2009, 2015, 2020, Mcllgorm and Pepperell 2013). However, as discussed in Chapter 7, studies
conducted for individual jurisdictions can have limitations in capturing the full economic contribution
of recreational fishing. This is particularly the case given that over the past two decades, use of online
purchases means a fisher based in one part of Australia may purchase gear and supplies from many
other parts of the country, thus contributing to economic activity in locations that may be located a
significant distance from where they live or where they fish. As a result, it is typically difficult to
capture the flows of economic contributions between regions. A national survey is a useful way of
understanding the extent to which the fishing trips of people located in one region contribute to other
regions across Australia, whether through purchasing gear online, or through travelling to go fishing.

Since the NRIFS, several Australian states and territories have invested in collection of data to
estimate both recreational fishing catch and effort and key social and economic aspects of recreational
fishing (studies include Lyle et al. 2009, 2014, 2019; Jones et al. 2009; Taylor et al. 2012; West et al.
2012, 2015, 2021; Ryan et al. 2013; Giri and Hall 2015; Webley et al. 2015, DPI NSW 2020, Tate et
al. 2020; Texeira et al. 2020). However, it has not typically been possible to examine a wide range of
social and economic contributions in depth as part of these studies, although almost all have invested
in examining some social or economic aspects of fishing. Additionally, it is not known how
generalisable some of the findings on social and economic contributions are to other parts of
Australia. This, combined with growing interest in understanding social and economic contributions
of activities such as recreational fishing, suggested a need for a national study focused specifically on
understanding economic and social contributions of recreational fishing.

Third, there has been rapid change in the methods used to conduct social and economic surveys. Since
2000, the rapid growth of online surveys, and tools that can be used to easily design and implement
them, means that almost anyone can design and put a survey into the field (Callegaro et al. 2014,
Blom et al. 2016). At the same time, however, rapidly declining survey participation rates and
changing availability of ‘sample frames’ (lists of contact details for a particular group or population)
have led to growing difficulty achieving robust samples of survey respondents (Marken 2018, Arcos
et al. 2020). At the time when the first NRIFS was conducted, online surveys were in their infancy.
Most Australians had their addresses and a home phone number listed in the White Pages, making it
possible to conduct a phone or mail survey that achieved a large and robust response based on random
selection of a sample from the White Pages. Since 2000, online surveys have grown in importance;
while at the same time there has been reduced use of landlines, reduced listing in common directories
such as the White Pages, and rapidly declining survey response rates. These changes have resulted in
increasing costs and challenges when seeking to use the types of survey methods that were employed
in the first NRIFS in 1999-00. They have also led to interest in investigating how to use the
opportunities presented by the growth of online surveys, while still ensuring the data collected are
valid and reliable. This suggested a need to examine the potential to implement different approaches
to sampling and surveying recreational fishers, particularly those that were not yet feasible when the
NRIFS was conducted during 1999-00.

These factors collectively led to the initiation of the National Recreational Fishing Survey (NRFS),
conducted between 2019 and 2021. The NRFS aimed to produce a national picture of the social and
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economic contributions of fishing across Australia, with the findings presented in this report. It also
aimed to examine the use of differing methods for conducting social and economic surveys of
recreational fishers. Specifically, the extent to which online surveys and other emerging survey
methods can be used to generate an understanding of the social and economic contributions of
recreational fishing was explored as part of the study.

It is important to note that the NRFS differed to the NRIFS in several respects. First, the NRFS
focused on examining social and economic contributions, enabling a more in-depth picture of these
aspects of recreational fishing than has been possible from previous studies. To enable this in-depth
picture, the NRFS did not attempt to measure recreational fishing catch and effort, something that was
done in the NRIFS. This decision was made as there is ongoing investment by different Australian
states and territories in measuring catch and effort, as noted above. The NRFS focused solely on
recreational fishing and did not include fishing undertaken for cultural purposes by Indigenous
Australians (recreational fishing by Indigenous Australians was included).

Originally, the NRFS was intended to occur during 2019 to 2020, and involve an initial survey of the
Australian population, followed by an in-depth survey of recreational fishers, and a tracking survey
conducted monthly for a year. However, the COVID-19 pandemic resulted in significant change to
the project. With many recreational fishers significantly restricted in their ability to go fishing for
significant periods of time due to movement restrictions put in place in response to COVID-19, the
time period for data collection was extended to the end of 2021. In 2021, the COVID-19 pandemic
was still impacting fishing, with movement restrictions in place in many regions for periods of time
during 2021. Ongoing international travel restrictions meant that it was not possible to collect data on
recreational fishing activity by visitors from other countries as part of the NRFS. This meant that
some of the analyses originally planned as part of the NRFS were not feasible, and presented
challenges for achieving others. However, it was possible to produce estimates of recreational fishing
participation during 2018-19 — the year prior to the pandemic — as well as identify how the pandemic
impacted fishing participation during 2020 and 2021. The extended time over which the study was
conducted also provided an opportunity to identify whether findings regarding the social contributions
of fishing were consistent over three years of data collection.

This report presents the findings of the NRFS. First, the objectives of the study are summarised
(Chapter 2), followed by description of the methods used (Chapter 3). The results are presented across
several chapters, that together examine the following social and economic contributions of fishing:

e Participation in recreational fishing in Australia and how it varies across different regions and
groups (Chapter 4)

Impacts of natural disasters and COVID-19 on recreational fishing (Chapter 5)

The substitutability of recreational fishing and other activities (Chapter 6)

Economic contributions of recreational fishing (Chapter 7)

Physical activity and recreational fishing (Chapter 8)

Wellbeing and recreational fishing (Chapter 9)

Social licence of recreational fishing (Chapter 10)

Recreational fishing and environmental stewardship (Chapter 11).

The final chapter of results (Chapter 12) examines the results achieved when implementing the
different approaches to sampling and surveying recreational fishers undertaken as part of this study.



2.0 Objectives

The original objectives of this project were to:

1. Assess social and economic contribution of recreational fishing using multiple methods, including
direct and flow-on economic benefits, and market and non-market benefits

2. Identify which approaches to recruiting survey participants and completing surveys produce the
most representative and robust results

3. Recommend appropriate and cost-effective survey methods that can be used to track change in
social and economic aspects of recreational fishing in Australia over time

The Black Summer bushfires, followed by the COVID-19 pandemic, occurred after data collection
had started for this project. This reduced the feasibility of some of the approaches previously planned
for use to test the robustness of survey methods. At the same time, it provided an opportunity to
identify how these events affected some aspects of recreational fishing. Given this, a fourth, ad hoc
objective was included in the project:

4. Identify how fishing activity changed in response to the Black Summer bushfires and the COVID-
19 pandemic.



3.0 Method

Chapter authors: Jacki Schirmer & Andy Moore
3.1 Key points

e The National Recreational Fishing Survey (NRFS) project collected data in three stages, each
of which contributed to the project in different ways.

e Stage 1 examined participation in recreational fishing amongst the adult Australian population
in 2018 by including questions about participation in fishing in the annual Regional
Wellbeing Survey (RWS), a nationwide survey of adult Australians. Participants could
complete the survey online or on a paper form. Including questions about fishing participation
as part of a larger, existing omnibus survey was done for two reasons. The first was to reduce
the risk of ‘salience bias’ in responses - in this case the risk of those interested in fishing
being more likely to take part in a survey. The second was to reduce the cost of collecting
data on participation in recreational fishing.

e Stage 2 involved collection and analysis of economic and social data via a stand-alone
nationwide survey of recreational fishers, with a smaller comparison dataset of non-fishers
also collected. Participants could complete the survey online or using a paper form. A large
proportion of the economic and social data examined in this report were collected from the
20,463 people who participated in this stage.

e Originally, Stage 2 was to be completed in 2019; however, disruptions resulting from the
2019-20 bushfires, followed by COVID-19, meant data collection for Stage 2 occurred over
an extended period, from September 2019 to May 2020

e In Stage 1 and 2, multiple methods were used to recruit survey participants. The sample
achieved using each method was compared to identify whether any recruitment method
resulted in sampling bias that could not be sufficiently addressed through the use of statistical
weighting.

e Stage 3 involved more detailed -trip-based surveys of a subsample of the recreational fishers
who participated in Stage 2; Stage 3 involved collecting data once every one to three months,
with participants able to complete the surveys online or on a paper form.

e Multiple social and economic analysis techniques were applied when analysing different
aspects of the data. This chapter focuses on data collection methods and the data weighting
method. Methods specific to each chapter are included in the relevant chapter.

3.2 Introduction

This chapter describes the methods used to collect survey data in different stages of the NRFS, and
the methods used to develop statistical weights that enable analysis of that survey data to identify
social and economic characteristics of recreational fishing. The data analysis methods used to
examine different types of social and economic contribution are not described in this chapter; they are
presented together with the findings of each analysis, as part of Chapters 4 to 12. This means that this
chapter provides an overview of methods, but additional detail is provided as each specific analysis is
reported. For example, while this chapter provides a summary of the types of survey questions asked,
more detailed information, including discussion of the limitations and interpretation of specific
measures, and how they were analysed, is provided in the chapter in which findings generated from
those measures are presented.

The NRFS involved three stages of data collection. An overview of the three stages of data collection
and the purpose of each, and a guide summarising which chapters draw on data from each stage of

5



data collection, are provided in the next section. Sections 3.4, 3.5 and 3.6 provide a detailed
description of the methods used to collect and process data in Stages 1, 2 and 3 respectively. These
sections explain, for each stage:

e The purpose/objectives of data collection

e Data collection methods, including design of survey instruments and survey recruitment
materials, survey sample recruitment methods and sample achieved

e Data processing methods, including data coding and cleaning, and weighting methods.

3.3 NRFS data collection — overview of three stages

The NRFS project collected data in three stages, each of which contributed to the project in different
ways. The three stages overlapped with each other. Stage 1 involved data collection in 2018, and
again in 2020. Stage 2 involved data collection between September 2019 and May 2020. Stage 3 data
collection began in March 2020 and was completed in 2021. Figure 3.1 summarises when data were
collected in each stage and the type of population sampled.

General General
population population
survey, data survey, data
collected Oct- collected Nov

Recreational fisher

survey, data
collected Sep 2019 to
Surveys of recreational Final survey,
fishers in Mar, May, general population
Jul, Sep, Oct, Dec 2020 & recreational
and Feb, May, Jul 2021 fishers, Oct-Dec

Figure 3.1 Timing of data collection across the three stages of the National Recreational Fishing Survey, 2018 to 2021

The design of the three stages resulted in large part from the need to collect data that could estimate
numbers of recreational fishers in Australia, followed by more intensive collection of data about
social and economic aspects of their fishing. It is important to note that in Australia, at the time this
study was conducted, it was not possible to estimate recreational fishing participation nationwide
using data from recreational fishing licence databases. This was because not all jurisdictions required
recreational fishing licences, and amongst those using licences, some population groups were not
required to obtain a licence to fish.

Table 3.1 summarises the objectives and data collection undertaken in each stage, while Table 3.2
identifies which chapters of this report present findings from data collected in each stage. Stage 1 had
two objectives:

e Objective 1: estimate participation in recreational fishing amongst the adult Australian
population

e Objective 2: trial different survey recruitment methods to evaluate their effectiveness in
collecting data that can be used to estimate recreational fishing participation, and to better
understand social and economic dimensions of fishing.



In Stage 1, participants in the annual Regional Wellbeing Survey (RWS), a nationwide survey of adult
Australians, were asked to complete a small number of questions about recreational fishing
participation, effort and experiences. This enabled analysis of data on participation in fishing (Chapter
4). Multiple recruitment methods were used to invite participation in the RWS, including random
selection, social media promotion, direct survey mailout, and online survey panel. The method by
which a person was recruited was recorded, enabling subsequent analysis of the differences in the
sample of recreational fishers achieved using each method. The data collected were compared based
on survey recruitment method, to evaluate the extent to which the use of different recruitment
methods led to variation in findings (Chapter 12).



Table 3.1 Summary of data collected in each stage of the NRFS

Objectives Population studied Social/economic aspects of Methods-related
fishing examined goals
Stage e  Estimate fishing e  Adult population e Fishing participation Evaluate
1 participation and of Australia o Fishing avidity suitability of
avidity (fishers & non- e  Fishing motivations different
e Evaluate difference fishers) e Wellbeing survey
in estimates resulting e recruitment
from samples techniques
recruited in different
ways
e  Wellbeing
measurement
Stage e Measure social and e Adult e Fishing avidity Evaluate
2 wellbeing outcomes recreational e Fishing suitability of
associated with fishers substitutability different
fishing e Recreational e  Physical activity survey
e  Measure economic fishers living in e  Fishing motivations recruitment
contribution of household e Social connection techniques
fishing in Australia e  Barriers to/ enablers
of fishing experience
e Wellbeing
o  Fishing expenditure
Stage e Measure social and e Adult e Fishing expenditure Evaluate use
3 wellbeing outcomes recreational e Impacts of COVID- of online
associated with fishers 19 monthly recall
fishing e Information on e  Stewardship surveys to
e Economic evaluation fishing activities e Use of fishing apps measure
— recall testing of survey e Wellbeing expenditure
respondent’s
household

Table 3.2 Data used to analyse the different social and economic contributions of recreational fishing

Chapter Some/all data sourced from...

Stage 1 Stage 2 Stage 3
Chapter 4 Participation in fishing and barriers to participation v v x
Chapter 5 Impacts of natural disasters and COVID-19 on v < v
recreational fishing
Chapter 6 Should I go fishing or do something else this x v v
weekend?
Chapter 7 Economic contribution of recreational fishing x v v
Chapter 8 Physical activity and recreational fishing x v x
Chapter 9 Wellbeing and recreational fishing v v v
Chapter 10 Social licence of recreational fishing v x x
Chapter 11 Recreational fishing and environmental x x v
stewardship
Chapter 12 Survey data collection methods v v v

Stage 2 (2019-2020) involved collection and analysis of economic and social data via a nationwide
survey of recreational fishers, with a smaller comparison data set of non-fishers also collected. The
Stage 2 survey collected a large proportion of the economic and social data examined in this report,
including the data used to examine the substitutability of recreational fishing and other activities
(Chapter 6), the economic contribution of recreational fishing (Chapter 7), and much of the data used
to examine social and wellbeing contributions of recreational fishing (Chapters 8 to 11). Originally,
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this stage was to be completed in 2019; however, disruptions resulting from the 2019-20 Black
Summer bushfires, followed by COVID-19, meant data collection for Stage 2 occurred over an
extended period, from September 2019 to May 2020. Stage 2 also included testing of the effectiveness
of using a range of methods to recruit participants to recreational fishing surveys, and further testing
of the use of online survey panels to recruit a general population sample that included both fishers and
non-fishers (see Chapter 12 for analysis). Non-fishers who participated in Stage 2 were asked
questions about their views on recreational fishing and reasons for non-participation.

Stage 3 (2020-2021) involved recreational fishing activity surveys conducted once every one to three
months, followed by a final ‘wash-up’ survey. The ‘monthly’ surveys (referring to the 1-3 monthly
survey) asked participants about the number of fishing trips engaged in during the period since the
previous survey, their fishing expenditure, and their subjective wellbeing. Some Stage 3 surveys also
included questions about a ‘special topic’. For example, the first survey, conducted in March 2020,
asked participants how much their recreational fishing had been disrupted by the Black Summer
bushfires occurring the previous summer. Subsequent surveys evaluated impacts of COVID-19 on
fishing as lockdowns occurred in different parts of Australia. Data from Stage 3 are analysed as part
of Chapter 5, 9 and 12.

3.4 Stage 1: General population survey

3.4.1 Objectives
Data collection in Stage 1 had two primary objectives:

e [Estimate the proportion of Australian adults participating in recreational fishing, and key
characteristics of fishers such as avidity

o Evaluate the extent to which estimates of fishing participation and avidity vary depending on
the survey recruitment method used

A secondary objective was to collect data that could contribute to an evaluation of recreational fishers'
wellbeing (to be analysed in conjunction with data collected in Stage 2 and Stage 3).

Achieving these objectives required a survey of Australian adults, including both fishers and non-
fishers. Conducting this survey could also contribute to achieving the objectives of subsequent stages
of the project. Recreational fishers who participated in Stage 1 were invited to participate in the
surveys conducted in Stages 2 and 3 and formed part of the sample examined in those stages.

3.4.2 Data collection methods
Key considerations and decisions

In Stage 1, it was important to conduct a survey that could provide a robust estimate of the proportion
of Australian adults who engage in recreational fishing. A key consideration in achieving this was
ensuring the survey approach chosen minimised the risk of salience bias - a bias in responses resulting
from a person having a specific interest in the survey topic. It was important to ensure that being a
recreational fisher did not increase or decrease the likelihood that a person would choose to participate
in the survey. More generally, it was important to ensure the sample achieved could be statistically
weighted to produce results representative of the adult Australian population.

The risk of salience bias was addressed in two ways:

e Including questions about participation in recreational fishing as part of a broader ‘omnibus’
survey of the general population that does not specifically focus on participation in fishing.



e Designing the phrasing of survey recruitment materials to be ‘neutral’ in terms of their
likelihood of recruiting recreational fishers, meaning that recreational fishers would be just as
likely as non-fishers to participate in the survey. In Stage 1, this was achieved by having
survey recruitment materials that referred to the broader objectives of the survey, and did not
refer to recreational fishing at all.

Stage 1 data were collected as part of the University of Canberra’s annual Regional Wellbeing Survey
(RWS). Since 2013, the RWS has examined wellbeing, resilience and liveability in Australia’s rural
and regional areas. From 2016, the survey expanded to include a sample of people living in major
cities as well as those living in regional and rural areas. Incorporating questions about fishing in this
‘omnibus’ survey reduced potential for salience bias related to recreational fishing, as questions about
fishing formed a small part of the survey, and survey recruitment materials did not specifically
identify recreational fishing as a particular focus of the survey.

Multiple omnibus surveys operate in Australia, including the RWS. The RWS was considered suitable
for this project as it provided capacity to compare differences in responses when using a number of
different survey recruitment methods (analysed in Chapter 12), enabled participants to respond either
using an online survey or paper survey form, and had been used in a range of previous projects to
generate insights into the Australian population using model-based statistical weighting (described
subsequently in this chapter). A detailed description of the RWS, methods used in each survey wave,
and approaches to sampling, can be found in Schirmer and Mylek (2023).

Trialling inclusion of questions on recreational fishing as part of an omnibus survey enabled
assessment of whether more regular monitoring of participation in recreational fishing could be
achieved in future through asking small numbers of questions about fishing as part of one or more
omnibus surveys. While the RWS was used in this instance, if the addition of a small number of
recreational fishing questions on omnibus surveys is considered to be effective, many other omnibus
surveys in Australia could potentially be utilised in a similar manner, subject to assessment of the
effectiveness and appropriateness of their overall methods.

Survey timing

Stage 1 data were first collected in the 2018 RWS, which collected data during October to December
2018. A total of 11,463 valid respondents answered questions about their participation in recreational
fishing. A valid respondent means a person who provides a survey response considered to be valid
after the survey responses were inspected to remove responses where there was evidence a person did
not pay attention to the questions when responding, completed the survey more than once, or
completed only a small part of the survey (see Schirmer and Mylek 2023 for details). The data
collected from respondents in the 2018 RWS survey was the primary source of information for
principal Stage 1 of this survey. In 2020, key questions were repeated in the 2020 RWS, with a further
sample of 9,234 collected during November 2020 to January 2021.

Survey instrument

As it is an omnibus survey used to collect data for multiple studies, the RWS includes questions about
many topics each year. The following types of survey questions were analysed for Stage 1 of the
NRFS:

e Questions about recreational fishing were designed, based on questions asked in previous
telephone-based studies of recreational fishing in Australia, with wording modified in some
cases to suit the online/paper survey mode used for the RWS. Questions included:

o Likelihood of respondent and other members of household going recreational fishing
in the next 12 months
o Historical participation in recreational fishing
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o Satisfaction with recreational fishing in the past 12 months
o Importance of different aspects of recreational fishing

e Socio-demographic characteristics (gender, age, cultural background, household structure,
educational attainment, labour force participation, household income, geographic location of
residence). Survey items measuring these characteristics were designed to ensure
comparability to Australia’s 2016 Census of Population and Housing, enabling assessment of
the representativeness of the sample and development of statistical weights using Census data
as the population benchmark

o Wellbeing: all survey participants were asked questions to measure their subjective wellbeing,
using existing validated measures (see Chapter 9 for discussion of how and why these
measures were chosen, and key references for the measures used)

e Social licence: 2018 RWS participants were asked how acceptable they found a range of
activities, including recreational fishing. This was included somewhat opportunistically: the
RWS had for several previous years asked questions about social acceptability of multiple
activities such as mining, agriculture and forestry, but had not included recreational fishing in
this list (see Chapter 10 for discussion of the measure used).

e Participation in a range of outdoor activities in the previous 12 months.

Identification of how each respondent was recruited to participate in the survey (Chapter 12

compares estimates of participation in fishing across different survey recruitment methods).

Recreational fishing was described as ‘recreational fishing (whether you caught anything or not,
including fishing, crabbing, yabbying, spearfishing and collecting shellfish)’. See Chapter 4 for
discussion of definitions of recreational fishing; this definition represents a simplified form of the
definition recommended by FAO (2012). In both 2018 and 2020, the draft questionnaire was tested in
focus groups, revised, professionally formatted, and formally pilot tested with a sample of 110 people.
Following pilot testing, a final revision of items was undertaken before the survey was launched. Pilot
testing resulted in two minor changes to phrasing of survey items asking about recreational fishing.

The exact survey items? related to recreational fishing included in the 2018 RWS and 2020 RWS can
be found in Appendix 2.1 and 2.2 respectively.

Survey mode and recruitment materials

Survey participants could complete the Stage 1 surveys via two modes: online, or by completing a
paper form which was provided with a pre-paid return envelope. All survey recruitment materials
invited participation in the Regional Wellbeing Survey using a broad description of the survey as
examining ‘resilience, wellbeing and liveability’, with some specific questions on recreational
activities. Fishing was not specifically mentioned in the recruitment materials, to reduce risk of
salience bias. Appendix 2.3 provides an example of the typical wording used in emails, letters, social
media ads and flyers that were used to invite participation in the survey.

Survey recruitment methods

One of the two primary objectives of Stage 1 was to identify whether using different methods to
recruit survey participants resulted in significant differences in estimates of participation in
recreational fishing, or fishing avidity/characteristics. ‘Recruitment methods’ here includes the choice
of population frame or sampling frame (if applicable), the type of method used to select a sample e.g.

2 A survey ‘item’ means an individual statement a respondent was asked to respondent to in a survey. This
might be a direct question, or a statement not phrased as a question, to which they are asked to provide a rating
such as an extent of agreement or disagreement.
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random selection, stratified sampling, quota sampling, and the recruitment communication method
(e.g. an email, a flyer, a letter, an online advertisement).

As discussed in Chapter 12, factors such as reduced availability and coverage of population frames,
declining survey response rates, and rapid growth of online surveys, mean that survey researchers
often have to identify which of a diverse range of survey recruitment methods are both feasible and
robust for a given project. These include probability-based survey recruitment methods (in which the
probability of a person being selected to participate in a survey can be calculated), and quasi- and
non-probability methods (in which the probability of a person being selected cannot be calculated, and
other methods are used to achieve a suitable sample of respondents, such as sampling from different
groups until a pre-set quota is reached). There is often limited information on likely biases associated
with using different survey recruitment methods. The 2018 RWS was designed to collect data via a
number of differing methods, to enable comparison of differences in characteristics of recreational
fishers recruited in different ways.

In Stage 1, three sample selection methods were used - stratified random sampling from a population
frame, quota sampling from a survey panel, and opportunistic sampling (where there was no sample
frame):

e Stratified random sampling from a postal address database: Probability-based sampling in
which a sample is selected from different strata, with greater sampling from regions or groups
that have smaller populations (thus ensuring sufficient sample size from these smaller
population regions/groups to examine them as part of analysis).

¢ Quota sampling: In quota sampling, sampling continues until a set quota of participants from
different categories is reached (such as different genders, age groups or people living in
different regions). Stratified quota sampling was used to sample from an online survey panel;
the principle of quota sampling was also used to guide social media sampling, with social
media advertising differentially targeted to different cohorts to achieve desired quotas.

e  Opportunistic sampling: This refers to achieving opportunistic samples through methods such
as word of mouth (for example, asking organisations to email their memberships about the
survey, or to pass information about the survey on to their social networks).

A total of five recruitment communication methods were used, some of which used random
sampling, and some quota and opportunistic sampling:

e Flyers delivered to a randomly selected sample of households (stratified random sampling
from a sample frame, in this case a postal address database covering all of Australia)

e Online survey panel using quota sampling via an online panel provider (the Qualtrics blended
panel) which has strict criteria in place for managing the quality of survey participants and
screening quality of survey responses (quota sampling, with random sampling from the panel
participants until quota reached)

e Social media advertising on Facebook and Instagram: displaying advertisements in social
media feeds that invited participation in the survey. These advertisements were targeted to
specific groups and regions and displayed to users of these social media platforms who met
those specified demographic and geographic criteria. This type of recruitment was
opportunistic sampling; however it was possible to specify criteria for the display of
advertisements that ensured this method achieved some properties of quota sampling, with
randomness of display within quotas.
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e ‘Word of mouth’: People encouraging their networks to participate in the survey, whether by
email, online sharing of posts, or including items about the survey in a newsletter
(opportunistic sampling).

o Existing participants in the long-term online omnibus Regional Wellbeing Survey. These
existing participants were originally recruited using a range of methods, which included both
probabilistic (direct invitation to randomly selected households) and non-probabilistic (word
of mouth, social media advertising) methods. The majority were originally recruited using
probabilistic selection methods (Schirmer and Mylek 2023).

A more detailed description of each recruitment method, including the population sampled, the type
of sampling undertaken, and known limitations of the population frame from which the sample was
recruited, is provided in Appendix 2.4. For all methods, participants could choose to complete the
survey via either or two modes: an online survey, or a paper copy of the survey (Appendix 2.3
provides an example of how this choice was explained to participants in survey promotional
materials).

All survey participants were asked to identify how they heard about the survey when completing it,
enabling comparison of participants recruited using different methods. Additionally, for some
methods independent information was available to identify how the respondent was recruited. For
example, the Qualtrics panel participants had a unique online survey link compared to those recruited
in other ways.

A survey prize draw was offered to all participants other than those recruited via the online survey
panel. The use of incentives such as prize draws can reduce some types of survey response bias,
particularly salience bias, as some participants will complete a survey in order to enter a prize draw or
receive a monetary incentive even when not highly interested in the survey topic. Studies
investigating the impact of survey incentives on survey responses have identified that incentives
typically increase survey participation, and in at least some cases increase representation of those
otherwise less likely to respond to the survey, thus reducing some forms of respondent bias (see for
example Preece et al. 2010, Olsen et al. 2012). A prize pool of $7,000, comprised gift cards to
differing values, was offered. Winners could choose a Flight Centre, Coles- Myer, WISH or Bunnings
gift card. Online survey panel participants were offered rewards for participating in surveys as part of
their panel membership and were not eligible for the prize draw.

3.4.3 Sample and weighting
Valid sample

Prior to data analysis, RWS data were processed and cleaned. This involved entering data from paper
surveys into the online survey form, checking entered data for errors, numeric coding, and removal of
invalid surveys (see Schirmer and Mylek 2023 for further information). Duplicate surveys (for
example, in which a participant began the survey more than once) were removed, as were any
responses in which participants had deliberately completed the survey multiple times. All surveys in
which a participant had completed fewer than 15 items were also removed, as this was the minimum
number of items for which meaningful analysis (including analysis of response bias in non-complete
surveys) could be undertaken.

After removal of invalid surveys (which represented less than 1% of total surveys completed), the
total sample of people who completed questions about fishing activities in the 2018 Regional
Wellbeing Survey was 11,4633, This included 600 or more recruited via each recruitment method

3 Note that the total 2018 RWS sample was 15,083 people; however many farmers (a group that was
substantially over-sampled for purposes of studies other than this one) were not asked fishing questions in order
to reduce length of their survey.
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(Appendix 2.5 and Chapter 12 discuss the assessment of the quality of the sample achieved via each
method, and decision making regarding their retention in the final weighted sample):

e Existing survey participants (RWS): 2,750 (35% response rate to invitations)

e  Online survey panel (Qualtrics): 4,867 (no response rate as quota sampling used)

e Flyers to households: 1,467 (2.9% response rate to flyers sent, with approx. 50,000 sent to
randomly selected households®)

e Social media advertising: 1,084 (2.0% response rate, with boosted posts reaching 53,692
people in total)

e  Word of mouth (online): 630 (no response rate possible as the total number of people to
whom the survey link was sent is unknown)

e Unknown (did not complete question about how they heard of survey and no other
information available to enable identification of survey recruitment method): 665.

In the 2020 RWS, the total sample of people who completed questions about fishing activities was
9,234:

e Existing survey participants (RWS): 2,184 (33% response rate to invitations)

e  Online survey panel (Qualtrics): 3,606

e Flyers (20,000) and direct invitation letters (30,000) to selected households: 1,681 (3.3%
response rate overall

e Emails sent to specific mailing lists of farmers by farming organisations, including research
and development organisations and grower organisations (413)

e Social media advertising: 510 (1.9% response rate)

e Unknown: 840.

Weighting

RWS data are weighted to be representative of the Australian adult population (defined as people
living in Australia who are aged 18 and older). Weights are used to adjust for differences in the
characteristics of the sample when compared to the general population; doing this enables production
of findings that are more representative of the general population.

The dataset was weighted as a blended sample, in which the weighting process was applied to the
pooled sample achieved across all recruitment techniques, rather than to each individual sample
recruited in different ways. This was done as an assessment of responses, reported in detail in Chapter
12, identified that there was sufficient similarity in responses of participants recruited in different
ways to support weighting the sample as a pooled sample®. Weighting a pooled sample reduced the
risk of introducing error due to weighting small groups of people (Kaltan and Maligalig 1991), an
issue discussed in more detail in Appendix 2.5.

The RWS weights were developed using model-based weighting. In model-based weighting, rather
than using design-based weights (where weighting is based on a person’s probability of being
recruited into a sample), weighting is done against a superpopulation that specifies the characteristics
of the population being sampled — in the case of the RWS, the adult population of Australia.

4 As the RWS uses non-traditional survey recruitment methods, response rates provided above are indicative
only — for example, of the 50,000 flyers mailed, it is not known how many flyers successfully reached
households and were read by a household member.

5 Chapter 12 examines in detail the use of different survey recruitment methods. The analysis presented in
Chapter 12 underpinned the decision to weight a blended sample. However, this analysis is presented separately
in Chapter 12, rather than in this chapter, as it is also relevant to Chapter 12, and presenting it only once reduced
repetition in this report.
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Effectively, the ‘superpopulation’ is a model that specifies the known characteristics of the population
being studied (Little 2004). The model-based weighting approach involved comparing characteristics
of the RWS sample to benchmark data and calculating multipliers for each group of people to ensure
each group is represented in findings at the same proportion they have in the population. Survey
weights were developed the raking/rim weighting method, described in more details in Appendix 2.5.
When using this method, weights are developed iteratively by adding one weighting criteria (variable,
e.g. gender, age) at a time. This approach was chosen because it provides a good compromise between
accuracy of the weights and avoiding issues that can occur in cell weighting where the sample is
‘spread too thin’ (Battaglia et al., 2009), causing some cells to have very low counts, which results in
unrealistically high weights for some respondents. The benchmark data set used was the Australian
Bureau of Statistics 2016 Census of Population and Housing. The variables used to develop the
weights were:

e Gender (male or female),

o Age (in four groups: 18-39, 40-54, 55-64 and 65+)

e Farmer status (farmer or non-farmer)

e Geographic region, based on Regional Development Australia (RDA) regions. RDA
boundaries are useful ways to not only address urban/rural differences in sampling, with
RDAs split into urban versus non-urban regions, but also differences in State/Territory and
remoteness in sampling. For information about these regions, see https://www.rda.gov.au/.

These variables were chosen because when compared to the Australian adult population, survey
respondents were, on average, more likely to be female, older, and more likely to be farmers, and
were also distributed differently geographically (see Appendix 2.5 for detail). Weighting by RDA
region corrected for the over-representation of rural and regional areas in the dataset, as well as other
stratification of sampling across different rural and regional areas.

For both the 2018 and 2020 RWS samples, five raking iterations were performed, by which point the
distribution of gender, age (in groups), farmer status and RDA in the survey sample was within 1% of
that observed in the 2016 Census. This was deemed acceptable, and these weights were applied to all
subsequent analyses.

Appendix 2.5 provides more detailed information on weighting in general, and the specific weighting
procedures used for the Stage 1 surveys. Unless otherwise specified, all analyses of Stage 1 data
presented in this study use the statistical weighting developed using the process described above, and
in Appendix 2.5. This means that, unless otherwise reported, all Stage 1 data presented in this report
are weighted to be representative of the adult population of Australia by gender, age, farming status
and geographic location.

3.4.4 Stage 1 data analyses
Stage 1 data are analysed in the following chapters of findings (see also Table 2):

e Participation in fishing (Chapter 4): Stage 1 data were used to identify who participates in
recreational fishing; both Stage 1 and 2 data were used to examine the socio-demographic
characteristics of those who do and do not participate in fishing

o  Wellbeing and recreational fishing (Chapter 9): While Stage 2 data were the primary data
source for analysis of wellbeing, Stage 1 data were also used, and provided a form of
triangulation, enabling identification of whether findings on the associations between
wellbeing and recreational fishing were consistent across the two surveys and samples

e Social licence of recreational fishing (Chapter 10): Stage 1 data were used to examine the
likely level of social licence of recreational fishing in Australia.
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e Survey data collection methods (Chapter 12): The different methods used to recruit survey
participants in Stage 1 were compared to identify whether they result in significantly differing
estimates of key aspects of recreational fishing, including participation and avidity.
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3.5 Stage 2: Recreational fisher survey
3.5.1 Objectives
Stage 2 of the NRFS focused on surveying recreational fishers, with the following objectives:

e Collect data enabling modelling of economic contribution of recreational fishing (findings
reported in Chapter 7)

e Collect data enabling analysis of social and wellbeing contributions of recreational fishing
(Chapters 4, 6, 8,9 and 11)

o Evaluate different survey recruitment methods that have potential to provide a cost-effective
means of achieving a suitable sample of recreational fishers in Australia (Chapter 12)

Meeting these objectives required achieving a large sample of recreational fishers.

Originally, the objectives for Stage 2 also included testing methods for collecting data on recreational
fishing by international visitors to Australia, through strategies such as delivering surveys through
accommodation providers in recreational fishing areas. However, international travel restrictions
imposed due to the COVID-19 pandemic meant this was not feasible.

3.5.2 Data collection methods
Key considerations and decisions

While Stage 1 involved including a small number of questions in broader surveys of the general
population, Stage 2 survey focused specifically on surveying recreational fishers. This increased the
potential for some types of survey response bias, as the Stage 2 survey was targeted specifically to
recreational fishers, rather than incidentally sampling recreational fishers as part of a larger
population-wide survey. Key considerations thus included not only ensuring a sufficient sample of
different groups of recreational fishers, but also ensuring that the risk of bias could be either reduced
or addressed as part of the statistical weighting process. Similar to Stage 1, it was also important to
collect data using multiple approaches to survey recruitment methods and compare them to identify
whether using different methods led to significant differences in findings (this analysis is presented in
Chapter 12).

The first key consideration was the type of sample needed in Stage 2. Stage 2 needed to achieve a
sample that had sufficient responses from different regions and groups to (i) enable each state and
territory to be analysed separately (excluding ACT, which was combined with NSW); (ii) enable
capital cities to be analysed separately from the rest of each state/territory; and (iii) ensure a sufficient
sample of the small number of very avid fishers that previous surveys suggested contributed a large
proportion of fishing effort and expenditure. To achieve this, sampling methods were designed to
achieve a sufficiently large sample from each of these regions and groups. This required deliberately
oversampling states/territories with smaller populations, and oversampling avid fishers. Statistical
weighting was then used to enable production of findings that were representative of Australian
recreational fishers.

The second key consideration was addressing potential sources of bias in survey responses. First,
potential sources of bias were identified. Second, methods for reducing this type of bias when
recruiting survey participants were identified where this was feasible. Third, methods for addressing
the biases expected to be present in the sample, using statistical weighting, were identified. Three key
types of response bias were examined:
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e Non-response bias: The risk that some people who are eligible to take part will not participate
in the survey, and that these people will differ to those who do respond in systematic ways.
Non-response bias can be a consequence of many factors, including lack of interest in the
survey topic, low trust in those administering the survey, and low trust that survey data will
be used appropriately.

e Salience bias: The risk of survey responses being biased towards those who have a strong
interest in the survey topic — in this case, more avid recreational fishers.

e Strategic bias: This is the risk that those completing the survey will seek to modify their
answers to try to ensure survey results reflect a desired outcome, something particularly
identified in studies that ask survey participants to rank preferred actions or policies (Lu et al.
2008, Burton 2010, Cheng et al. 2017, Meginnis et al. 2021).

Attempting to minimise these different types of bias can be challenging, as in some cases methods
used to reduce one type of bias in responses may increase the risk of another type of bias. For
example, seeking to reduce non-response bias through increasing interest in the survey may increase
risk of strategic bias if the method used to increase interest involves describing how the findings will
be used to inform recreational fishing policy: some participants may then seek to answer questions in
ways that encourage the type of policy outcome they wish to see when data are used.

Table 3.3 summarises the areas in which risk of each type of bias was identified, and the methods
used to (i) reduce the risk of bias when sampling, (ii) assess whether bias was likely to have occurred
in the sample achieved, and (iii) reduce impact of bias via statistical weighting processes. These
methods are described further in subsequent parts of this chapter, and in Appendix 2.5.

Survey instrument
The Stage 2 survey instrument was designed using the following steps:

e Identification of social and economic contributions to be examined (see other chapters in this
report for a description of these, and why each was examined).)

o Initial draft questionnaire developed, reviewed by the project Steering Committee, and
revised based on feedback received.

e Questionnaire revised after pilot testing in online focus group of six recreational fishers, who
reviewed questions and provided feedback on how readily they could be understood and
answered

e Full online pilot test with a sample of 40 recreational fishers, who completed the online
survey, with responses reviewed to check for consistency and validity. All 40 could also
provide feedback at the end of the survey identifying any issues or recommended changes.
This pilot test informed a final review of the questionnaire.

As the survey contained a large number of questions, a key issue identified was a need to ensure those
who lacked time could still participate. To address this, participants could opt to complete a short or
long version of the survey. Appendix 2.6 identifies which items were removed from the short version.
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Table 3.3 Methods used to minimise risk of non-response, salience and strategic bias affecting results of the Stage 2 survey

Non-response bias Salience bias

Strategic bias

Risks Non-response was considered more likely Higher response was ~ Some survey participants may seek to over-estimate their expenditure on
identified amongst less avid fishers (those who fished likely from those fishing, in order to achieve a high estimate of the economic contribution of

fewer days per year, and those with a lower level ~with a stronger fishing. A smaller risk was identified that fishers may overstate social benefits

of interest in fishing), and less likely amongst interest in the survey:  of fishing, for similar reasons.

avid fishers (those who fished more often and more avid fishers

for whom fishing was more important), based on  were considered more

published work identifying a bias towards higher likely to participate in

rates of participation in fishing surveys by avid the survey than non-

compared to non-avid fishers (e.g. Beardmore et  avid fishers.

al. 2015, Bellanger and Levrel 2017).
How was Both non-response bias and salience bias were addressed using the same 1. Monitoring for strategic bias while the survey was collecting responses. This
risk methods: included monitoring social media posts made on recreational fishing sites
minimised? about the survey; asking recreational fishing stakeholders to report whether

1. Survey recruitment methods included prize incentives that sought to
increase interest in the survey amongst those with a lower interest in the
topic: several studies have identified that prize incentives reduce non-
response bias (see for example Preece et al. 2010, Olsen et al. 2012).

2. Wording of survey recruitment materials and at the start of the
questionnaire explicitly encouraged those with low interest in fishing to
participate.

3. Recruitment methods included use of an online panel sample that had
lower risk of bias to less avid fishers, providing a comparison point.

4. Number of days fished was asked about in the survey, and included as
a benchmark variable when weighting survey data, enabling correction of
bias identified (described in Section 3.5.3). Importance of fishing was
also asked about. It was assumed that importance of fishing and number
of days fished were highly correlated, and hence that bias in response for
both could be corrected through weighting for days fished. This was
checked through conducting correlation analysis that confirmed a high
correlation between days fished and self-rated importance of fishing to a
person’s life (see Chapter 4 for visual presentation of these data).

they heard any discussions suggesting people answer survey questions a
particular way; and monitoring survey responses on a daily basis to identify
unusual patterns of responses.

2. Assessing validity of survey responses. All survey responses were assessed
for validity, and those in which there was a pattern of response indicating
likely strategic bias were removed. This was assessed based on responses to
expenditure questions: if a person indicated maximum expenditure in all or
almost all categories asked about, their survey response was flagged and
examined for consistency of this expenditure with reported days fished and
other markers of avidity. A total of 10 survey responses were removed due to
having markers of strategic bias, in the form of a person reporting fishing very
few days and giving inconsistent expenditure data in relation to the types of
fishing and fishing equipment reported in other parts of the survey. In addition,
26 surveys that were duplicates submitted on the same day were removed.

3. Asking for estimates of expenditure by item, and providing realistic
categories of expenditure for each item (e.g. ice, bait, boat fuel).

4. Assessing patterns of response by survey recruitment method to identify
whether there was evidence of systematic bias in response (described further in
Chapter 12 & this chapter). This was particularly useful as it enabled
identification of whether those who heard about the survey from specific
networks, such as fishing clubs, reported systematically higher expenditure that
was not explained by factors such as higher fishing avidity.
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The resulting questionnaire included items asking about the following topics (see Appendix 2.6 for the
full questionnaire):

Consent to participate, and reasons for non-participation (those who opted not to participate
were asked to identify if they chose not to participate due to fishing rarely or never, not being
interested, lack of time, or other reasons).

When respondent most recently fished, and number of fishing trips others in household did
without the respondent.

Whether respondent fished more or less than usual in the past 12 months, and the reasons for
fishing more or less.

Days spent fishing in last 12 months; days spent freshwater, estuary or saltwater fishing;
whether engaged in shore-based, boat-based, competition or charter/guided fishing.

Use of catch (consumption, catch and release, giving to others, bait).

Type of people person fishes with (proportion of fishing trips spent fishing alone, with other
household members, with children, with partner, with other family or friends).

Importance of fishing as a way of connecting socially with different people (others who live in
household, children, partner, other family and friends).

Subjective wellbeing, self-rated general health, and Kessler-6 psychological distress scale (see
Chapter 9 for a description of these and their sources).

Challenging life events experienced in past 12 months (e.g. health challenges, changing job,
shifting house, separation from partner, close family or friend member passing away, other
stress).

Engagement in physical activity (using measures recommended by the Australian Institute of
Health and Welfare, as described in Chapter 8).

Self-rated importance of fishing, and importance of different aspects of fishing such as
relaxing, spending time outdoors, experiencing challenge, catching fish to eat, catching fish to
release, exercise, learning about nature), as well as views about what makes a good fishing
trip.

Fishing experience in the past year, focusing on whether any factors reduced quality of fishing
experience, such as overcrowding of fishing areas, rubbish, poor behaviour of other fishers,
difficulty affording fishing, lack of facilities such as toilets, or concerns about safety).
Engagement in different types of hobbies, sports and outdoor recreation (including fishing),
their level of self-rated importance to the person, and whether person would choose these other
activities or fishing if asked to make a choice between doing one or the other on a given day.
Socio-demographic and geographic characteristics, including gender, age, cultural
background, formal educational attainment, marital status, household composition and number
of household members who fish, place of residence (state, locality and postcode), engagement
in work/study/caring, household income, and self-rated household financial prosperity.
Expenditure on fishing, with expenditure on a large number of specific items asked about, and
questions asking about amount spent, proportion attributable to fishing where expenditure may
be partly related to fishing and partly to other purposes, location of spending, and information
on distances travelled to enable estimation of total vehicle costs attributable to fishing.

Views about priorities for investing in recreational fishing to get best value for recreational
fishers and the broader community.

Bait and berley use and knowledge.

Those who had not fished in the past five years or who had never fished were asked what level
of interest they had in fishing, the main reasons they hadn’t fished, and whether issues such as
lack of time, risk of injury, concern about fish welfare, lack of skills, or lack of social
connections with fishers, acted as barriers to going fishing.

Likelihood of self or others in household fishing in the next 12 months.
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e How the person heard about the survey.
e Willingness to be contacted about future surveys.

Survey mode and recruitment materials

Survey participants could complete the Stage 2 survey via two modes: online, or by completing a
paper form which was provided with a pre-paid return envelope. All survey recruitment materials
specifically described the survey as being about recreational fishing. Appendix 2.7 provides examples
of the typical wording used in emails, letters, social media ads and flyers that were used to invite
participation in the survey.

Recruitment methods

Stage 2 recruited participants using multiple methods, most of which involved non-probabilistic
sampling methods (discussed in detail in Chapter 12, which compares findings by recruitment
method). As noted earlier, the overall aim was to achieve a sufficient sample of each group that would
form a ‘cell’ in the statistical weighting process (see Appendix 2.5 for description of the need for
sufficient sample, and what a sufficient sample is considered to be). In Stage 2, this meant achieving
sufficient sample of fishers of different types to support weighting of the survey sample using model-
based weighting, and to be able to report results for different states and territories, urban versus rural
areas, and avid compared to less avid fishers.

As identified earlier in this chapter, model-based weighting is done against a ‘superpopulation’ (or
benchmark population) that specifies the characteristics of the population being sampled — in this case,
recreational fishers in Australia, with the methods used to develop Stage 2 weights described in detail
subsequently in this chapter. Recruitment was planned to support the intended subsequent model-
based weighting. Model based weighting is most successful if a large sample is achieved of people
with each of the characteristics included in the weighting (“benchmark data”). As described
subsequently in this chapter, for recreational fishers these benchmark characteristics included gender,
age, state/territory of residence, and fishing avidity. To ensure sufficient sample for both reporting
against a range of groups, and for the weighting process, recruitment was designed to achieve at
minimum 100 recreational fishers in each of the following groups:

e Living in each Australian State and Territory (with the exception of the ACT which was
combined with NSW).

e Male and female fishers (a goal of at least 1,000 of each).

o Fishers in different age groups, with a goal of a minimum of 200 of those aged 18-29, 30-39,
40-49, 50-59, 60-69, and 70+.

o Fishers who fished more (avid fishers) and less frequently (non-avid fishers).
e Fishers who identified as Aboriginal and/or Torres Strait Islander.

e Fishers who were from non-English speaking backgrounds.

o Fishers with different levels of household income.

The minimum sample size of 100 was selected as it was higher than the minimum size of 25
recommended by Kaltan and Maligalig (1991), and reflects typical practice, although there is limited
documentation of this practice in the literature on model-based weighting (Baxter 2016). It was
considered particularly important to oversample avid fishers. This was done as highly avid fishers (for
example, those fishing more than 20 days a year) make up a relatively small proportion of Australia’s
fishers (less than 5% by some estimates) but contribute a much larger share of fishing effort and
expenditure. For example, the NRIFS found that 15% of all fishers accounted for about half of all
fishing effort, and that the 3% of fishers who fished more than 25 days a year contributed 20% of
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national fishing effort (Henry and Lyle 2003). Oversampling avid fishers increased ability to produce
robust estimates of total fishing days and fishing expenditure, through ensuring the sample of those in
the ‘avid’ group was large enough to capture what is often significant diversity in this group, and to be
confident in estimates of expenditure and fishing days estimated across all fishers as a result. The
design of sampling methods to achieve a large sample of avid fishers, as well as of the other groups
identified, is described further in Table 3.4. The weighting subsequently applied ensured that this
oversampling did not result in over-estimation of total expenditure, fishing days, or inaccurate
estimation of other social and economic characteristics of Australia’s recreational fishers (see
Appendix 2.8).

Table 3.4 summarises the different recruitment methods used in Stage 2 and describes why each was
used. As the majority of methods were non-probabilistic in nature (see Chapter 12), it was not possible
for most to specific an exact sampling ratio. Instead, a mix of methods was selected that was expected
to achieve the desired sample size of different groups specified. When sending flyers to letterboxes —
the one method for which stratified random sampling was possible — the sample was stratified by
state/territory to over-sample states and territories with smaller populations and achieve the desired
sample size from smaller population areas. When using social media advertisements — a non-
probabilistic method in which there is no sample frame, but it is possible to specify what audiences ads
are displayed to - a progressive sampling strategy was used. Initially, ads were targeted across all of
Australia, to all adults. The number of survey responses from different groups intended to form part of
model-based weighting was monitored; where lower than desired numbers of responses were achieved
in initial survey stages, social media ads were targeted to the groups from which there was lower
response, in order to increase response.

Table 3.4 identifies biases expected to occur when using each recruitment method: these were
identified based on known biases associated with different recruitment methods. These were used as
guides to achieving desired sample size of different groups. For example, the recruitment methods
were selected to ensure some were more likely to achieve responses from younger respondents, and
some from older respondents; others were considered more likely to achieve responses from avid
fishers. As noted in Table 3.3, a prize draw was offered as an incentive to participate in the survey: this
included monthly prize draws while the survey was open, and a grand prize draw after the survey
closed.

Sampling continued until the minimum sample size from different groups was achieved. However,
where a minimum sample size was achieved, survey responses were still accepted from that group
after this point. This was done for two reasons: (i) because the recruitment methods enabled continued
data collection with very little cost per survey returned, due to the use of online survey completion,
and (ii) as larger samples achieved beyond the minimum could improve sample reliability.
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Table 3.4 Recruitment methods - Stage 2 survey

Recruitment method

Why used?

Predicted biases?

Email to Stage 1 participants. Stage 1
participants who were recreational
fishers were invited to participate via a
direct email from the research team

This mirrors the typical recreational
fishing recruitment approach, in which
recreational fishers are identified based on
an initial screening survey (Stage 1 in the
NRFS), followed by surveying fishers
identified in the screening survey.

Bias to avid fishers,
who are more likely
to participate in
subsequent surveys
(e.g. Henry and Lyle
2003).

Flyer in letterbox. A small random
sample of households were sent flyers
advertising the survey. Households were
selected at random across Australia,
stratified by state/territory to enable
larger sample from those with smaller
populations.

This was used to test the effectiveness of
using a commonly used probabilistic
sampling method. It was expected that
despite the probabilistic sampling,
response bias may mean the response is
biased to avid fishers.

Bias to avid fishers,
as survey recruitment
material identified
that the survey
focused on
recreational fishing.

Recreational fishing organisations.
Recreational fishing organisations across
Australia — from national peak
organisations through to local fishing
clubs — were asked to send emails
inviting their members and networks to
participate in the survey.

This was used as it is a useful way to reach
large numbers of highly avid fishers. As
only a small proportion of Australia’s
fishers are members of recreational fishing
organisations, the resulting sample was not
expected to be representative of all
recreational fishers.

Strong bias to very
avid and enthusiastic
fishers expected, as
these are more likely
to be members of
organisations. Higher
risk of strategic bias.

Friends/family. While not a formal
recruitment method, all survey
participants were invited to pass
information about the survey to others
they knew who might wish to participate.

It was unknown what type of sample might
be achieved through this ‘snowball
sampling’. This recruitment method was
included to enable assessment of the
quality of responses from those recruited
using it.

Likely biases from
this method were
unknown. However,
there was considered
to be a higher risk of
strategic bias than
from other methods.

Social media. Social media posts were
used to advertise the survey, and
advertisements placed in Facebook and
Instagram feeds. Advertisements were
initially targeted to all adults. As data
collection progressed, assessment of
responses was done to check sample
achieved; subsequent ads were targeted
to regions/groups with lower numbers of
survey responses.

The larger social media platforms have
many more unique users in Australia
compared to many survey databases. There
is also some evidence that younger people
are more likely to respond to survey
invitations seen on social media than
received by phone or mail.

Possible bias to
younger fishers,
female fishers
(women are more
frequent users of
social media than
men) and avid
fishers.

Traditional media. The survey was
promoted in radio shows, magazines and
newspapers, with several fishing
magazines and columns encouraging

This was used as a ‘traditional’ non-
probabilistic method of recruiting survey
participants.

Expected bias to
older fishers (higher
users of traditional
media) and avid

their readers to participate. fishers.
Flyer/poster in tackle shop. Some This was originally intended as a Unknown
tackle shops provided flyers to customers — significant recruitment method, however
encouraging survey participation. COVID-related lockdowns limited its use

and few responses were received using this

method.
Online panel. The Qualtrics blended Used as online panels are growing rapidly ~ Likely bias to

online survey panel service was used to
recruit participants. This was done by
specifying a quota sample that was
representative of the Australian adult
population as a whole. Non-fishers were
recruited as well as fishers, enabling
comparison to Stage 1 estimates of
participation in fishing.

in size and use, with potentially more
success in recruiting younger participants
than other recruitment methods, and less
likely to be biased to avid fishers than
other methods as participants receive an
incentive to complete surveys of all types,
rather than needing to be highly interested
to participate.

younger fishers.
Little to no expected
bias to avid fishers
(unlike all other
methods).
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3.5.3 Sample and weighting
Valid sample

Prior to data analysis, Stage 2 data were processed and cleaned using the same methods as those
described for Stage 1. After removal of invalid surveys, the total valid survey sample was 20,368. This
figure includes all respondents, whether or not they had fished in the past 12 months. Those who had
last fished more than 12 months ago, or who had never fished, were included in the valid sample as
these groups were analysed to provide a better understanding of fishing participation and the
substitutability of fishing for other activities.

As noted earlier, some survey questions were asked only of those who indicated willingness to
complete a longer survey (see Appendix 2.6). In total, 37.4% of respondents opted to complete the
short survey, while 62.6% completed the long version of the survey. This means that the number of
respondents to the questions asked of ‘long survey’ participants is, at maximum, 12,750 respondents.
In reality, the number of respondents is typically lower than this, as not all respondents completed
every question on the survey, although typically more than 95% of participants eligible to answer any
individual survey question completed it. In some cases, imputation of missing data was used when
analysing measures that had some missing data. For example, Chapter 7 reports findings of analysis
that includes a small amount of imputed data. As discussed in Chapter 7 and associated appendices,
where respondents had answered almost all questions about fishing expenditure, and left only a small
amount of information incomplete, the missing data were imputed by imputed the average figure for
those who had similar patterns of expenditure on items that were completed by the respondent. A small
amount of imputation was also undertaken when analysing data on substitutability of fishing for other
activities, and is described in Chapter 6. Unless otherwise stated, no imputation has been used. Where
imputation was undertaken, imputed data represent a very small proportion of the data included in an
analysis, and the rationale for using imputation, and method of imputation used, are described in the
methods section of the relevant chapter of findings.

Table 3.5 identifies the number of survey participants recruited using different methods in the Stage 2
survey, and the subsample within each that had (i) fished within the past 12 months, and (ii) who were
more avid versus less avid fishers.

Table 3.5 Stage 2 sample, by recruitment method, fishing participation, and fishing avidity

Recruitment Total Number who Number who Number who Number

method participants fished within fished <10 days fished 10-19 who fished
(fishers and non-  the last 12 days 20+ days
fishers) months

Email to Stage 1 4515 1707 886 372 449

participants

Flyer in letterbox 374 179 117 30 32

Recreational 1076 931 230 215 486

fishing

organisations

Friends/family 876 594 251 112 231

Social media 4836 4215 948 962 2305

Traditional media 446 385 80 89 216

Flyer/poster in 124 61 35 17 9

tackle shop

Online panel 7625 2474 1312 355 313

Did not state how 496

they heard about

survey

TOTAL 20,368 10,546 2,152 4,041 3,859

24



Evaluating and addressing bias in survey responses

As noted earlier, all phases of the design, implementation and analysis of the Stage 2 survey sought to
reduce the risk of non-response, salience and strategic bias. In addition to designing sampling methods
to reduce risk of bias, survey responses were monitored as data were being collected to check for
potential signs of bias, focusing on monitoring those methods with the greatest risk of strategic bias:
social media, recreational fishing organisations, traditional media and friends/family. During the
survey implementation phase, recreational fishing social media and news media sites, including
websites of fishing organisations, were monitored to identify what was being communicated regarding
the survey and whether there appeared to be any encouragement of fishers to participate in ways that
may over-state economic or social contributions of fishing. Recreational fishing stakeholders involved
in the project were asked to notify the research team if they became aware of any discussions that
might, inadvertently or deliberately, encourage survey participants to answer some survey questions in
a specific way (in particular, to overstate expenditure or social benefit). During this time, a total of 13
social media posts were identified that might encourage over-statement of spending, and three
stakeholders reported that they heard discussions in which recreational fishers were encouraged to
‘ensure the survey showed the full benefit of fishing’ or similar. While none of these involved overt
encouragement to mis-state fishing activity or expenditure, all involved fishers being encouraged to
participate in order to document the full benefit of fishing. A typical example is provided below, with
some words altered to protect the confidentiality of the person who posted this on a fishing club social
media site:

1t’s been 20 years since a national recreational survey was done. Help show how important
recreational fishing is by doing the survey here — we want all enthusiastic fishos to take part
and show just how many people fish in [region]

While often well intentioned, this type of encouragement has the potential to result in conscious or
unconscious overstatement of subjects such as expenditure when answering survey questions. Where a
post such as this was identified, survey responses recorded in the week after the post were analysed to
identify if there was any noticeable change in the amount of expenditure or fishing importance
reported by respondents. Specifically, the average score and distribution of responses for both
expenditure and importance was examined, and compared to those in previous weeks, to identify
whether there was an increase in the proportion of respondents reporting higher levels of importance or
expenditure (see Appendix 2.8.6). No identifiable changes were found, other than a small number of
invalid surveys that were removed as they had clearly inconsistent responses for expenditure on
fishing relative to days spent fishing and types of fishing done in the past year.

To further examine the likely scope of strategic bias in survey responses, two methods were used.
Each was used with the intention of identifying whether any survey responses should be removed from
the sample due to likely strategic bias.

First, the survey team compared the survey responses to two social media posts, each of which was
advertised to the same demographics in Facebook and Instagram. One post emphasised the importance
of fishers ensuring Australians understanding the value of fishing — presenting the same heightened
risk of strategic bias identified in the post above. The second was designed to be more neutral in
phrasing and did not explicitly mention economic and social value of fishing. Surveys completed via
click-through from each of these posts were compared to identify whether there was any evidence that
the first ad (which may trigger unconscious strategic bias) resulted in survey responses that reported
higher expenditure on fishing compared to the second ad. The findings are reported in Appendix 2.8.6
and found no significant difference in response. This suggested that it was unlikely that variations in
communication about the survey of these types contributed to strategic bias at a scale that would
significantly change results. This comparison was done to test the extent to which a known difference
in survey promotion wording resulted in significant difference in survey responses, as this is one
potential trigger of strategic bias documented in the literature. However, survey promotion methods
are not the only potential factor that may cause strategic bias.
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The other factor often described as having potential to trigger strategic bias is encouragement of
participation in a survey by those with a high level of interest in demonstrating that recreational fishing
has significant economic and social contributions. Survey findings were analysed to identify whether
there was evidence consistent with this occurring. This was done by comparing the distribution of
expenditure reported by survey participants by recruitment method. Two recruitment methods were
expected to recruit less avid fishers who were likely to spend less on fishing and fewer days on
average: recruitment of previous participants in the Regional Wellbeing Survey; and recruitment of
participants from an online panel. It was expected that other recruitment methods — traditional media,
social media, fishing clubs, and word of mouth amongst friends and family — would be biased to more
avid fishers, who are likely to spend more on fishing and fish a larger number of days. As shown in
Table 3.6, findings were consistent with expectations: fishing expenditure and fishing days were lower
amongst those recruited via the RWS and online panel; and higher amongst those recruited via media,
fishing clubs and word of mouth. Amongst RWS and online panel respondents, almost two-thirds of
fishers who responded reported spending less than $1,000 on fishing in the previous 12 months.
Meanwhile, only one in four of those recruited via a fishing club spent less than $1,000 on fishing in
the previous 12 months, while 34.2% of those recruited via social media did so, as did 45.9% of those
recruited via word of mouth (Table 3.6).

Importantly, expenditure was consistently correlated with days spent fishing. Once differences in days
spent fishing were accounted for, there was no remaining significant effect of recruitment method.
This suggests that the differences in data reflect differences in fishing avidity, with no evidence that
there remained a higher level of expenditure reported by those recruited via fishing clubs, word of
mouth etc after accounting for avidity. In turn, this suggested that the expected (and intended) bias to
more avid fishers from some recruitment methods could be addressed in the weighting process,
through ensuring data were weighted based on benchmarks for days fished, described in the next
section. The high correlation between reported expenditure and days fished meant that this process
could be used to effectively address the intended bias in recruitment towards more avid fishers (and
addressed under-recruitment of those with lower interest in fishing). Chapter 12 discusses this in
further detail, and presents findings of regression modelling to test differences between recruitment
methods after controlling for factors used to weight the dataset (see next section for discussion of
weighting).

Reported fishing Traditional ~ Social Friends or  Fishing Flyer or Qualtrics online

expenditure in the media media (n- family club email survey panel

previous 12 months (n=394) 4414) (n=651) (n=960) | (n=2215) (n=2077)

Less than $1,000 24.9% 34.2% 45.9% 23.6% 64.6% 67.7%

$1,000 to $2,999 16.2% 14.3% 10.3% 12.4% 8.4% 13.3%

$3,000 to $4,999 16.5% 14.9% 10.3% 17.0% 7.6% 6.3%

$5,000 to $9,999 18.3% 16.7% 15.8% 22.8% 8.0% 7.5%

$10,000 or more 12.2% 8.6% 7.5% 12.4% 5.5% 52%

Median number of days

fished in previous 12 10-14 15-19

months 15-19 days days 10-14 days days 3-4 days 3-4 days
Weighting

A single step model-weighting process was used to weight Stage 2 data, in which a recreational fisher
‘superpopulation’ developed for this project was used to develop statistical weights that could be

26



applied to the sample. A superpopulation means, simply, a model that specifies what a population
looks like — in this case, the population of recreational fishers. A key challenge when doing this was
that there is no readily available, up to date data set that can be used to identify the characteristics of
recreational fishers. Instead, a picture of what the characteristics of recreational fishers needed to be
built by reviewing available information from a range of studies for consistency, and identifying the
most plausible range of characteristics for recreational fishers. For some types of descriptors, such as
information on the distribution of household income amongst fishers, there was only one available
source of information able to be used to develop the superpopulation. Appendix 2.8 provides a detailed
description of the superpopulation, including how it was developed, and the benchmark data sources
used to develop it: this identifies the characteristics of fishers for which it was possible to draw on
multiple sources, versus only a single source, of benchmark data.

The superpopulation model was used to generate weights that were used to generate findings from
survey data. When these weights were applied, the findings generated were representative of the adult
Australian recreational fishers, based on the specifications of the characteristics of these fishers
included in the superpopulation model. These benchmarks are specified in Table 3.7.

Weights could be developed only for those who had fished within the past 12 months — ‘current
fishers’. This is because available information about recreational fishers has in almost all cases
examined those who have gone fishing in the past 12 months. This means that for Stage 2 data,
weights could be developed for current fishers, but not for other groups of fishers, such as those who
most recently went fishing between two and five years before completing the survey (recent fishers) or
those who last went fishing more than five years previously (past fishers). Stage 2 data were only used
to make estimates about the whole population when weighted data could be used — in other words,
when analysing current fishers. For example, the data examining the economic contribution of fishing
are based on weighted data of current fishers.

Data that could not be weighted — for recent and past fishers — was used in some analyses where
weighting was not necessary to generate meaningful results. Each results chapter explains whether the
weights developed for Stage 2 were used when analysing data.

The recreational fisher superpopulation against which the sample was weighted specified the
characteristics of Australian adult recreational fishers using the following criteria: gender, age, fishing
avidity (days fished in past 12 months), state/territory of residence, whether the person lived in a major
city or other location, household income, cultural background — whether a person identified as
Aboriginal/Torres Strait Islander, cultural background - whether the person was born in Australia, in
another English-speaking country, or in a country where English is not the main language spoken.
When developing this superpopulation, for each of these criteria past studies were reviewed to identify
the range within which recreational fishers were likely to fall — for example, identifying based on
studies in recent years what proportion are likely to be female versus male, and the range within which
these are likely to fall. As noted earlier, for some characteristics, only one source of data was available,
while for others multiple sources of information could be drawn on to identify a suitable benchmark
range. Appendix 2.8 specifies sources of data used. The sensitivity of findings to variation in the
superpopulation model specifications were then examined, identifying how different findings were for
a range of economic and social measures when using the lowest and highest points of possible
variability (detail provided in Appendix 2.8, Table A2.8.18). It was found that findings had relatively
low sensitivity to variation of the superpopulation parameters.

Given this, the benchmark used for the weighting represented the ‘mid-point” amongst estimates of the
distribution of recreational fisher characteristics such as gender, age, place of residence, education and
household income. Table 3.7 details these benchmarks. In all cases, testing of sensitivity of findings to
variation in weights suggested that variation resulting from the change in weighting criteria was much
smaller than estimates of overall sampling error and hence much smaller than estimated confidence
intervals. This means that the confidence intervals reported throughout this report are likely to give a
useful guide to the likely range of true values, even if some weighting parameters are changed.
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Table 3.7 Recreational fisher superpopulation model specifications used to weight sample

Characteristic Benchmark Benchmark - Notes (also see Appendix 2.8.4 and Table A2.8.17
categories recommended for more detailed information)
Gender Female 34% While survey participants could identify as being
Male 66% neither male or female, too few participants
identified this to be used as a third gender
category.
Age 18-29 23% While these age ranges were used for purposes of
30-44 27% weighting, age was recorded in single years in the
45-59 23% survey, enabling the age variable to be analysed as
60+ 27% a continuous variable or grouped variable

depending on which was most appropriate for the
analysis in question. It was possible to use other
age ranges for grouping.

Avidity (days fished 1-4 days 68% Data on avidity was recorded in the survey in
last 12 months) 5-9 days 17% greater detail than is shown in these categories;

10-19 days 10% these four categories were used for purposes of

20+ days 5% weighting as they represented four reasonably

distinct clusters of recreational fishers.

State/territory NSW/ACT 30.5%

VIC 19%

QLD 24.5%

SA 9%

WA 13%

TAS 2.5%

NT 1.5%
Urban/rural Major city 59.5% For these characteristics, there was only one

Elsewhere 40.5% source of benchmark data: the 2018 RWS. The
Household income  <$20,800 11.4% recommended benchmark level was identified by

$20,800-$41,599 14.0% examining 95% confidence intervals to identify

$41,600-$90,999 24.5% the potential range within which the true value

$91,000-$155,999 35.6% falls. For example. The 95% confidence interval

$156,000+ 14.5% was used to identify that there was 95%
Aboriginal/Torres  ATSI 4.4% confidence that between 57.7% and 61.3% of
Strait Islander (as Other 95.6% recreational fishers lived in major cities, with the
Born in Australia,  Born Aus 79.5% mid-point being 59.5%. Appendix 2.8 presents the
overseas Born ofs — English sp. 10.8% ranges examined.

Born o/s — non- 9.7%

English speaking

3.5.4 Stage 2 data analyses

Data from Stage 2 were used to examine the following aspects of the economic and social
contributions of recreational fishing:

e Substitutability of fishing (Chapter 6)

e Economic contribution of recreational fishing (Chapter 7)
e Physical activity and recreational fishing (Chapter 8)

e Wellbeing and recreational fishing (Chapter 9)

In addition, Stage 2 data were used together with data from Stage 1 to examine the socio-demographic
characteristics of those who do and do not participate in fishing (Chapter 4) and to assess evolving
methods for collecting social and economic recreational fishing data (Chapter 12).
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3.6 Stage 3: Monthly surveys and ‘wash-up’ survey

3.6.1 Objectives

Many recreational fishing surveys in Australia use surveys conducted on a regular basis, such as once
a month, to collect data on fishing catch and effort (see for example Henry and Lyle 2003, Webley et
al. 2015, West et al. 2015, Ryan et al. 2019, amongst others). This has been found to be important as
recall bias is minimised if a person is asked to report effort and catch within a relatively short
timeframe after a fishing trip occurs, whereas recall is likely to be poorer if a person is asked about
their fishing a longer time after it has occurred (Tarrant et al. 1993).

There is less evidence regarding the importance of regular data collection for assessing economic and
social contribution of recreational fishing.

Stage 3 of the NRFS originally had the goal of using monthly surveys and a ‘wash up’ survey to test
the effectiveness of expenditure and avidity recall, and to collect longer-term data on the wellbeing of
fishers. However, the COVID-19 pandemic occurred shortly after monthly surveys began, and
substantially affected fishers’ ability to go fishing; COVID-19 also had important impacts on the
wellbeing of many Australians, including recreational fishers. These factors created unique challenges
for tracking whether likely changes in wellbeing were associated with changes in recreational fishing
or with impacts of COVID-19. Given these challenges, the original objectives were amended to
collect data over a longer time period, to understand how participation in fishing changed and what
impacts COVID-19, the 2019-20 Black Summer bushfires and subsequent floods had on recreational
fishing activity.

As a result, data collection in Stage 3 had the following objectives:

e Collect data on event-based fishing activity and associated expenditure

e Collect data on special topics, focused on the impacts of the COVID-19 pandemic and other
challenging events, use of fishing apps, and views about participating in some types of
stewardship activities

e Collect additional data examining wellbeing of recreational fishers.

3.6.2 Data collection methods

Stage 3 collected data via online surveys sent to those who in Stage 2 stated that (i) they expected they
or others in their household would go fishing in the next 12 months, and (ii) gave permission to be
contacted regarding participating in future surveys. The first two Stage 3 surveys were also promoted
online via the NRFS website and social media, in case any additional participants wished to
participate. The ‘wash up’ survey included both those who participated in monthly surveys during
Stage 3, and an additional sample collected via the 2021 Regional Wellbeing Survey.

Key considerations and decisions

Stage 3 required asking the same group of fishers to continue participating in a survey over a long
period of time. Originally, this was planned to occur in a series of ten monthly surveys conducted
after the closure of the Stage 2 survey, followed by a final survey asking about recall of fishing
activities over the previous 12 months (the same period the monthly surveys would have captured).

However, the Stage 2 survey was run for an extended period of time — closing in May 2020 - due to
challenges including the Black Summer bushfires impacting originally planned data collection during
Spring 2019 and Summer 2019-20. Consideration was given to either delaying the start of monthly
surveys until after May 2020 or conducting an initial monthly survey that would not contain the full
sample of people who ultimately were asked to participate in monthly surveys (due to the Stage 2
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survey not yet having closed). The decision was made to conduct a survey in March 2020, as it was
considered important to ask those who had completed the NRFS before January 2020 how their
fishing had been impacted during the summer of 2019-20 by the Black Summer bushfires. This first
survey was sent to those who had completed the Stage 2 survey up to December 2020 and asked about
the full three-month period of fishing over summer 2019-20.

Following the closure of the Stage 2 survey, in late May 2020 the first ‘full” monthly survey was
conducted. It was apparent at this stage that COVID-19 lockdowns would be affecting fishing for
some time. Some fishers had contacted the research team asking that the survey be moved to two-
monthly during lockdowns when limited fishing was possible for many. The NRFS Steering
Committee, in discussions about the impact of the pandemic on data collection, discussed whether to
completely pause data collection, to shift to two-monthly surveys to enable data collection for a
longer period of time that would better identify how fishing changed through different periods of
travel restriction, or to complete monthly surveys as originally planned. A decision was made to
extend the time period in which data were collected, by conducting surveys once every two to three
months, each of which asked about fishing activity that occurred during each month of that two-to-
three-month period. This was considered to provide the best opportunity of capturing how fishing
effort changed through the COVID-19 pandemic, and potentially capturing at least some ‘normal’
fishing months in which fishing effort was not substantially impacted by restrictions imposed due to
the pandemic.

These decisions meant that the Stage 3 surveys captured data over an 18-month period, instead of the
originally planned 12-month period, and that most surveys asked participants to report on fishing
activities for the previous two or three months, whereas the original intention had been to ask
predominantly about a period of a single month.

Survey instruments

The Stage 3 survey questionnaires had two types of questions. First, the surveys included questions
that were repeated in every survey, namely number of fishing trips undertaken by month (if the survey
asked about a two-month period, respondents were asked to report for each month separately), fishing
expenditure, wellbeing, and socio-demographic characteristics. Second, some surveys also asked
questions about a ‘special topic’ that was only asked about in that specific survey. Appendix 2.9
provides the full questionnaires; a summary of the questions asked is provided below.

The following questions were asked in all surveys:

e Number of day and overnight fishing trips undertaken, by month, by person completing
survey and by other members of their household

e Whether the amount of fishing undertaken in the months asked about was more or less than
the amount undertaken in the equivalent months a year previously, and reasons for fishing
less/more

e Type of fishing trips (freshwater, saltwater, estuary, shore-based, boat-based, competition,
charter) and number of people who went fishing, and whether fishing was the main or
secondary purpose of each trip

e Distance travelled, and expenditure on transport, bait, berley, ice, other fishing supplies, food
and drink consumed while on the trip, fishing licence/permit, charter/guide/competition fees,
boat running costs, accommodation costs

o Subjective wellbeing, overall health, and psychological distress

e Sociodemographic characteristics including gender, age, cultural background, education,
work/study/caring status, and location of residence (in later surveys, participants were asked
if these had changed; if they had not, information provided in earlier surveys was used).
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The following special topics were asked about in the surveys:
e Impacts of Black Summer bushfires and subsequent storms/flooding on fishing
e Impacts of COVID-19 on frequency and types of fishing done
o Preferred ways of keeping in touch with fishing when unable to physically go fishing during a
lockdown
e Substitution of other activities for fishing when unable to fish due to COVID-19 related
restrictions
Use of fishing apps
Accessing fishing information, particularly about fishing responsibly
Engagement in fishing stewardship activities
Use of the tackle box app (findings reported in Schirmer 2021).

Survey mode and recruitment materials

Survey participants could complete Stage 3 surveys via two modes: online, or by completing a paper
form which was provided with a pre-paid return envelope.

Recruitment methods

Survey participants for the Stage 3 surveys were recruited through direct email invitation sent to Stage
2 survey participants who had given their permission to be contacted for subsequent surveys.
Participants were given the option to opt-out of future surveys if they did not wish to continue
completing regular surveys. For each survey, up to two reminders were sent about the survey.

In addition to the online surveys, a small number of people (nine) were initially sent paper surveys, as
they had indicated a preference for these. After being encouraged to use either medium, four opted to
complete the survey online; the remaining five did not return a completed paper survey or complete
an online survey.

For the wash-up survey conducted at the end of Stage 3, participants were recruited using the process
described above, and through the Regional Wellbeing Survey (RWS). RWS participants in the final
survey were recruited using the same methods described for Stage 1 of the NRFS.

3.6.3 Sample and weighting

The sample achieved in each of the Stage 3 surveys is summarised in Table 3.8. As can be seen, the
largest number of survey responses was achieved in July 2020, with 1,491 survey participants. From
this point, participation declined, with only 34.7% of these 1,491 participants completing the final
monthly survey in July 2021. This was a high rate of drop-out compared to monthly diary surveys in
other recreational fishing studies. As is discussed further in Chapter 12, the high rate of drop out was
at least partly (and possibly largely) due to the following factors: lack of personal contact via phone or
email, with online surveys and emails that were not personalised to the individual respondent being
more impersonal; frustration with completing expenditure questions on a regular basis; and the
extended time period over which data were collected with longer periods of time between each survey
than originally intended.

Analyses conducted using data collected in the Stage 3 monthly surveys did not use statistical
weights. Limitations of the sample considered likely to have resulted from the biases in both the
fishers who opted to participate in monthly surveys, and from drop-out of participants during Stage 3,
are discussed as analyses are presented.
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Table 3.8 Number of respondents — Stage 3 surveys, by survey

Month in which survey Period of fishing Special topics asked about (if Number of
was conducted activity asked about any) respondents
in survey
March 2020 Dec 2019, Jan 2020, Bushfire, drought, rainfall, flood 794
Feb 2020 impacts on fishing
Emerging COVID-19 impacts on
fishing
May 2020 March 2020, April Use of fishing apps 1286
2020 Accessing fishing information
Staying in touch with fishing
during COVID-19
Stewardship activities
Tacklebox app
July 2020 May 2020, June 2020 COVID-19 impacts on 1491
recreational fishing
September 2020 July 2020, Aug 2020 Brief questions about COVID-19 1086
impacts
October 2020 Sep 2020 As above 693
December 2020 Oct 2020, Nov 2020 None 655
February 2021 Dec 2020, Jan 2021 None 659
May 2021 Feb 2021, Mar 2021, None 584
Apr 2021
July 2021 May 2021, June 2021 None 517
Final survey — conducted  Asked for recall of Stewardship, COVID-19 impacts 8,042 (includes
Oct-Dec 2021 previous 18 months of  on fishing both regular
fishing activity Stage 3

participants and
RWS
participants)

3.6.4 Stage 3 data analyses

Data from Stage 3 surveys informed the following analyses:

e Impacts of natural disasters and COVID-19 (Chapter 5)
e Substitutability of fishing (Chapter 6)
e Recreational fishing and environmental stewardship (Chapter 11)
e Survey data collection methods (Chapter 12).
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4. Participation in recreational fishing in
Australia

Chapter authors: Jacki Schirmer, Krystle Keller and Andy Moore
4.1 Key points

e In 2018, an estimated 1 in 5 Australian adults went fishing at least once - this equates to 4.2
million Australians

e In 2020 there was no significant change in the proportion of people who went fishing at least
once, despite the impacts of the COVID-19 pandemic (however, the number of days spent
fishing did change, examined in Chapter 5)

e These estimates suggest that national participation in recreational fishing in both 2018 and
2020 was at similar levels to that recorded in 1999-00 in the NRIFS (19.5%)

e Recreational fishing participation was higher amongst males than females, younger age
groups, those living in regional and remote areas compared to major cities, and Aboriginal
and Torres Strait Islander peoples

e Recreational fishing participation rates were lowest in Victoria and New South Wales/the
Australian Capital Territory and highest in the Northern Territory

e Most recreational fishers fished less than five days a year, however some fished more than 52
days a year

e Common reasons for fishing less in a given year were work commitments, poor weather on
fishing days, increased commitments at home, a lack of available fishing companions, and
poor environmental conditions.

4.1 Introduction

Past studies suggest that recreational fishing is an outdoor activity undertaken by many Australians
each year (Henry and Lyle, 2003). The NRIFS estimated that approximately 19.5% (3.36 million) of
Australians aged five and older had fished over a 12-month period in 1999-2000 (Henry and Lyle,
2003). However, while fishing is generally considered a popular activity in Australia, concern has
been expressed that participation in recreational fishing may be declining (Winstanley, 2019).
Internationally, some studies have reported decline in the proportion of people participating in
recreational fishing in North America (e.g. Fedler and Ditton, 2001), Europe (e.g. van der Hammen
and Chen, 2020), as well as more generally in developed countries (Arlinghaus et al. 2015).

However, as is explored further in this chapter, not all available evidence is consistent with a long-
term decline in recreational fishing participation in Australia. There is very little information available
on whether participation is increasing or decreasing amongst different demographic groups, or the
factors motivating participation in fishing or acting as barriers to participation.

This chapter examines participation in recreational fishing in Australia, exploring:

e Measurement of participation: How has participation in recreational fishing been measured
in previous studies, and what are the benefits and limitations of different approaches to
defining and measuring participation?

e Overall participation in recreational fishing: What do past studies tell us about changing
participation in fishing, and what are the findings of this study regarding participation?

e Who is and isn’t going fishing: Which groups of Australians are more likely to be current
fishers, past fishers who stopped fishing at some point, or to have never tried fishing?
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¢ Fishing avidity and importance: Which fishers are more likely to fish frequently, and to
identify fishing as being highly important to their life? What is most important about fishing
for different recreational fishers?

e Drivers of short-term and long-term change in fishing participation: Are some fishers
more likely than others to stop fishing for a year or two, or for a longer period of time? Why
don’t people take up fishing? Who is least likely to go fishing, and why don’t they go fishing?

Before presenting findings, Section 4.2 reviews the measurement of participation in recreational
fishing, including definitions of recreational fishing.

4.2 Measuring participation in recreational fishing

Many Australians participate in recreational fishing. It is useful to understand what proportion of
people engage in recreational fishing, both in the short term (for example, how many have gone
fishing within the previous 12 months) and in the long term (for example, how many have tried
fishing at some point in their life, even if not recently). This study examined short versus longer term
engagement in fishing as it was considered likely that this could help shed light on whether some
people are less likely to try fishing than others, or whether particular groups of people were more
likely than others to be switching from recreational fishing to other activities. Previous studies have
not typically examined the differences in recent versus longer term engagement in fishing. Estimating
participation is also critical for producing estimates of the economic contribution of recreational
fishing, being a key variable in the estimates reported in Chapter 7.

While understanding participation is important for these reasons, it should not be assumed that higher
rates of participation are always ‘better’. Higher rates of participation do not necessarily equate to
higher levels of economic or social benefit being achieved from recreational fishing. For example, a
rapid increase in fishing participation could potentially lead to overcrowding at popular fishing spots,
and a consequent decline in the social benefits of fishing for many fishers. Similarly, this
overcrowding might mean some fishers who previously fished many times a year go fishing less
often, and hence spend less on fishing. In this hypothetical scenario, this might result in expenditure
being spread across a larger number of fishers but does not necessarily grow.

4.2.1 Who should be considered a ‘recreational fisher’?

The question ‘how many Australians are recreational fishers’ may seem simple to answer: in reality,
the answer to this question will vary considerably depending on how participation in recreational
fishing is defined, and what activities are included in the definition of recreational fishing. Is a person
who loves going fishing, but hasn’t gone fishing for more than a year, still considered a recreational
fisher? Is the answer to this question different if the person has spent money on fishing gear or fishing
magazines in the last year? Is a person who went on a fishing trip not because they wanted to, but
because everyone else in their family wanted to go, a recreational fisher? Does recreational fishing
include spear fishing, digging for pipis, and yabbying on a farm dam? It is therefore important to
clearly define who is considered to be a recreational fisher. Definitions of recreational fishing and
fishers are reviewed in Appendix 3.1; this review was used to identify the definitions used in this
study.

This study defines a current recreational fisher as a person who goes fishing at least once in a 12-
month period, with fishing meaning actively seeking to catch aquatic organisms for non-
commercial purposes using any method. This definition includes some types of fishing sometimes
considered to be cultural, or subsistence, forms of fishing.

This definition has important limitations. It does not capture all those with an interest in recreational
fishing, or all benefits generated by recreational fishing. For example, a person who spends money on
fishing gear, magazines or books but does not go fishing will not be counted as a recreational fisher
when using the definition above, despite having generated some economic activity that is related to
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recreational fishing. It does not include people who self-identify as a recreational fisher, but who have
not managed to go fishing within the past 12 months. It has potential to include people who went
fishing, but who do not consider themselves to be recreational fishers. For example, a person who is
asked to hold a fishing rod for someone else when spending a day with friends may technically have
‘gone fishing’ but have no interest in recreational fishing.

Given these limitations, some additional types of recreational fishers were also examined as part of
this study, resulting in four groups being examined:

e  Current fishers: Those who fished at least once in the previous 12 months

e Recent fishers: Those who did not fish in the past 12 months, but had fished within the
previous five years

e Past fishers: Those who have fished at some point in their life, but last did so more than five
years ago

e Non-fishers: Those who have never gone fishing at any point in their life

Ideally, this study would also examine those people who are engaged in recreational fishing in ways
other than actively fishing, for example through involvement in fishing clubs, recording scores at
fishing competitions, helping organise fishing days, or other activities. However, while the surveys
conducted allowed identification of people in this group, there was too small a sample who met these
criteria to enable analysis of their characteristics.

4.2.2 Is participation in recreational fishing declining in Australia?

It is common to hear concerns raised about declining participation in recreational fishing in Australia
(e.g. Winstanley 2019). However, available evidence does not show a significant decline, instead
showing varying findings depending on which studies are compared, and in what State or Territory.

The NRIFS estimated that 19.5% of Australians aged 5 and older went fishing at least once in the 12
months to May 2000. Subsequent studies of recreational fishing effort undertaken in different States
and Territories (Figure 4.1 and Appendix 3.1) have estimated between 12% and 32% of adults fish in
a typical year, with large differences in the rate of participation in different states and territories, and
sometimes some differences identified over time in a specific state or territory. The majority of
studies undertaken since 2000 have found participation rates between 18% and 26%, with lowest
participation rates in NSW and Victoria, and highest participation rates in WA and the NT (Figure
4.1).

It is evident from Figure 4.1 that participation rates have been estimated infrequently in most States
and Territories. Across these infrequent estimates, there is no clear trend of declining participation.
For example, in NSW participation was estimated at 17.1% of residents aged five and older in 1999-
00, 11.7% in 2012-13, and in this study was estimated to be 19.6% of adult Australians as of 2018. In
contrast, in WA, studies recorded small growth in participation after 1999-00, with participation
growing from 28.5% to 32.0% in 2010-11, and subsequently falling slightly to just over 25% based on
separate studies conducted during 2017-19.

The data in Figure 4.1 do suggest it is possible that participation in fishing fell somewhat during the
period 2005-06 to 2013-14, with most (but not all) studies conducted during this period showing
lower participation in fishing than was identified in the NRIFS. After this time many (although not
all) studies show higher participation rates.

Overall, it is not possible to state with confidence that participation in recreational fishing has risen or
fallen over the long term in any of the jurisdictions shown in Figure 4.1 — particularly if confidence
intervals are taken into account (these are provided in Appendix 3.1), with some of the apparent
changes potentially being the result of sampling variation and differences in methods used across
studies rather than of actual change in how many people go fishing.
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Figure 4.1 Participation in recreational fishing: estimates recorded in recreational fishing studies, 2000

Data sources for Figure 4.1 are listed in Appendix 3.1. The data shown are not completely comparable: some data show estimates that
include all people aged 5 or older (indicated by ‘5+” in brackets) and others include only people aged 18 and older (18+). Only data
collected in the 2018 RWS for Stage 1 are included; data collected in the 2020 RWS were excluded as they were near identical.
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4.3 Data analysis methods

Table 4.1 summarises the sources of data used for different analyses presented in this chapter.

Data from other studies Stage 1 data Stage 2 data
Defining recreational v v v
fishing
Participation estimates v v
Who is and isn’t fishing v v v
Fishing avidity and v v v
importance
Drivers of short-term v v
and long-term change in
recreational fishing
participation
Why don’t people try v
fishing?
Recreational fishing by v
location

All data presented in this chapter are weighted to be representative of the adult Australian population,
except where otherwise specified. While the majority of data presented are weighted, some
unweighted data are used in this chapter (see Chapter 3 for an explanation of ‘weighting”). Weighted
data were used when generating claims about the total population, such as the proportion of people
who fish, the proportion of fishers who are male or female, and the proportion engaging in different
types of outdoor recreational activity. Unweighted data were used only when examining why some
people fish and some do not. This is because the sample of those who last fished 2-5 years ago, more
than 5 years ago, or who had never fished, could not be readily weighted given a lack of availability
of specific benchmark data to enable developing model-based weights for these groups. When
unweighted data are analysed, this is identified in the text and in table and figure captions.

Appendix 3.2 provides more detailed information on the methods used in Section 4.8 to examine the
specific subsample of people who had never fished or had last fished more than five years ago.

4.4 Results: Participation in recreational fishing
4.4.1 Recreational fishing participation, 2018 and 2020
Participation in fishing in the past 12 months

The results of this study found that one in five adult Australians went fishing at least once a year in
2018, with 21.4%+0.7% of adults going fishing at least once. The data have a 95% confidence range
of 0.7%, meaning there is high confidence that between 20.7% and 22.1% of adult went fishing in
2018. This suggests that, at a national scale, participation in recreational fishing in 2018 was at very
similar levels to the 19.5% recorded in 1999-00 in the first NRIFS.

In 2020, the second Stage 1 survey found that between 19.2% and 20.9% of adults went fishing in the
12 months to the end of 2020 (Figure 4.2), suggesting overall participation in fishing remained similar
to 2018 despite the effects of the COVID-19 pandemic (Figure 4.2). However, as discussed
subsequently in this chapter, frequency of fishing was lower in 2020 for many people.
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Figure 4.2 Participation in recreational fishing, 2018 and 2020 (data source: Regional Wellbeing Survey)

Figure 4.3 compares estimates from the 2000-01 NRIFS and the NRFS, for Australia as a whole, and
for each State and Territory. This shows that despite the two studies examining somewhat different
populations — those aged 5 and older in the NRIFS, and those aged 18 and older in the NRFS -
overall, the NRIFS and the NRFS found very similar levels of participation by state and territory.
Victorians were least likely to go fishing, at 16.4%, followed by New South Wales/Australian Capital
Territory residents at 19.6%; those in the Northern Territory were most likely to go fishing, at 32.7%.
In Queensland, South Australia, Western Australia and Tasmania participation rates were around
26%.
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Figure 4.3 Participation in fishing, 1999-00 compared to 2018, by State and Territory (data sources: Henry and Lyle 2003;
2018 Regional Wellbeing Survey)

Figure 4.4 compares recreational fishing participation in 2018 and 2020 by state and territory,
highlighting that while there was some year-on-year variation, there was no statistically significant
change in participation levels in any state or territory during this time, despite the COVID-19
pandemic (although as noted subsequently, there was change in fishing avidity for some).
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Figure 4.4 Participation in fishing by Australians aged 18 and older, 2018 and 2020 (data source: 2018 and 2020 Regional
Wellbeing Survey)

These findings suggest there has not been substantial long-term change in the patterns of participation
in recreational fishing over the past two decades, other than some increase in participation in Victoria,
something also suggested by other recent studies of recreational fishing in Victoria (as shown in
Figure 4.1). This contradicts claims that participation is declining in Australia: it suggests overall
participation in fishing in 2018 and 2020 was similar to participation in 2000. However, it is
important to emphasise that other aspects of fishing — such as typical levels of avidity — may have
changed, even if overall rates of participation have not.

The findings are also for the most part similar to estimates from recent state/territory-based
recreational fishing studies, despite most state/territory surveys estimating participation amongst those
aged five and older, and the NRFS estimating participation for those aged 18 and older. In particular:

e Victoria: Both this study and recent work conducted in Victoria (Ernst and Young 2009,
2015, 2020) suggest there has been an increase in participation in fishing in Victoria over
time, although the current study found a smaller increase (to 16.4%+1.2%) compared to the
findings of Victorian studies examining fishers aged 18+ in 2013-14 (18.0%) and 2018-19
(21.7%). With no error estimates available from the Victorian studies, it is not possible to
identify if differences in estimates are likely to be a result of sampling error.

e  Western Australia: 2018 NRFS estimates (25.8% £2.2%) were close to identical to estimates
produced for 2017-18 for WA of 25.0% participation amongst those aged 5 and older (Tate et
al. 2020).

e Tasmania: The 2018 NRFS estimate of 26.2% +5.4% overlaps with the estimate produced by
Lyle et al. (2019) of 24.1%+1.8% amongst those aged five and older.

However, our findings for participation in fishing in other two jurisdictions differ significantly to
other recent estimates. First, 2018 NRFS estimates suggest 25.9% of adult Queenslanders fished in
2018, while Teixeira et al. (2020) estimated 18.7% participation amongst those aged 5 and older. We
could identify no explanation for the difference in estimates between the two studies, other than the
difference in survey methods used (despite the same difference not being associated with differing
estimates in other states). Second, 2018 NRFS estimates suggest 32.7%+7.4%, of Northern Territory
adults were current fishers, while West et al. (2021) estimated that there was 27.0% participation
amongst non-Indigenous Northern Territory residents aged five and older as of 2017-18. The
difference here is likely to reflect, at least in part, the inclusion of Indigenous residents in NRFS
estimates. Aboriginal and Torres Strait Islander residents comprise a significant proportion of the
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Northern Territory population, and have much higher rates of participation in fishing compared to
other residents (see Chapter 4), but are not included in the West et al. (2021) study.

In South Australia and New South Wales, there are no recent estimates of participation in fishing from
other studies available to compare to that examine the full adult population. In both, the most recent
estimates suggest lower participation in fishing than found in this study.

Overall, both the review of past studies, and findings from this study, suggest that around 20% of
Australian adults go fishing at least once a year. In terms of numbers of fishers, the 21.4%+0.7% of
adults who went fishing at least once in 2018 translates into 4.22 million adults Australians who went
fishing once or more in the previous 12 months®. The data have a 95% confidence range of 0.7%,
meaning there is high confidence that between 20.7% and 22.1% of adult Australians went fishing —
which translates to between 4.09 million and 4.36 million people. It is important to note that in
addition to the adults who fish, many children aged under 18 also go fishing, and are not included in
these estimates.

Table 4.2 summarises estimated participation in recreational fishing by adults in 2018, by state and
territory. New South Wales (NSW) and the Australian Capital Territory (ACT) are combined. This
table shows both the estimate of the size of the total adult population, as of June 2019, and the
estimate of total number of adult recreational fishers, based on this population size. Population size
estimates are drawn from the revised Estimated Resident Population estimates released by the
Australian Bureau of Statistics in December 2022 (ABS 2022d).

Estimated adult Estimated number of

Estimated proportion of population (aged fishers, end 2018
adults who participated | 18), June 2019 (rounded to nearest
in recreational fishing (based on ABS 100)

State/territory during 2018 2022d)

VIC 16.42% 5119957 840,900

NSW/ACT 19.55% 6616409 1,293,700

SA 25.79% 1400589 361,300

TAS 26.20% 438721 115,000

QLD 25.90% 3922248 1,015,700

WA 25.78% 2053135 529,400

NT 32.72% 185910 60,800

Other (e.g. no fixed

address, migratory) 1900

Australia 21.37% 19740791 4,218,600

Historical participation in fishing

In addition to identifying how many adult Australians fished in the past 12 months (‘current fishers”’)
the proportion of people who have fished in previous years was identified (Figure 4.5).

In 2018, Regional Wellbeing Survey participants were asked if they had (i) gone fishing in the past 12
months, (i) last fished more than 12 months ago, or (iii) had never fished. The findings, shown in

% This calculation uses the Australian Bureau of Statistics (ABS) Estimated Resident Population data series estimates
published in December 2022, which reported an adult resident population in Australia of 19,740,791 as of June 2019 an
adult resident being defined as a person aged 18 or older, living in Australia (ABS 2022d). This revised estimate was
significantly lower than the earlier population estimate of 20,488,099 used by the ABS prior to their rebasing of estimates
using data from the 2021 Census of Population and Housing.
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Figure 4.5, suggested 37.2% last fished more than 12 months ago while 40.3% had never fished.
However, survey participant feedback suggested that some of those who indicated they had never
fished had in fact fished at some point in their lives — just many years previous to the survey. This
suggested a need to use a more detailed measure, which was used in both the Stage 2 survey and in
the 2020 Regional Wellbeing Survey. Using the more detailed measure, it is estimated that as of 2020:

e 20% of adult Australians were current fishers, having fished at some point in the past 12
months)

e 19% were recent fishers: while they had not fished in the past 12 months, they fished at some
point within the past five years

e 27% were past fishers: while they had fished at some point in their lives, they had not done so
within the past five years

e 34% were non-fishers who had never gone fishing at any point in their life.

45%
40%
35% I
30%
25%
20% I 1
15%
10%

5%

20.0% 19.2% 27.1% 33.7%
0%
Fished last Fished more Has never Fished last Lastfished 2- Lastfished Has never
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Figure 4.5 Estimates of current, recent, past and non-participation in recreational fishing using two measures, adult
Australians, 2018 and 2020

4.4.2 Fishing activities

In the Stage 2 survey, those who went fishing were asked whether their fishing activities in the
previous 12 months involved fishing from shore or a boat, and whether they involved fishing in
freshwater, estuary areas or saltwater areas. Fishers could identify that they did more than one of

these. Overall:

e 58.8% of fishers had engaged in both shore-based and boat-based fishing in the previous 12
months

e 26.4% undertook shore-based fishing only, and

e 14.8% had engaged in boat-based fishing only.

Most fishers — 71.0% - had fished in both saltwater and either freshwater or estuary areas (or both) in
the last 12 months. This included 44.4% who had fished in all three and 23.8% who had fished in both
estuary and saltwater areas (Figure 4.6). Very few fishers concentrated all their fishing in estuary
areas (3.8%) or freshwater areas (3.4%), while 12.7% fished in saltwater areas only.
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Figure 4.6 Proportion of fishers who went fishing in freshwater, estuary, and saltwater areas in previous months, Stage 2
data

4.4.3 How does participation in recreational fishing compare to other outdoor
and sporting activities?

Participants in the 2018 RWS were asked to identify how frequently they participated in a range of
outdoor and recreational activities (including fishing) in a ‘typical year’’. When asked about a ‘typical
year’, rather than specifically the past 12 months, 30.8% of adult Australians report engaging in
fishing, compared to the 21.4% who indicated having fished in the past 12 months. This suggests that
in reality, their answers reflect whether they are likely to participate in an activity at least once over a
one to three year period, rather than specifically within 12 months. When the proportion of adults who
report fishing in a ‘typical year’ was compared to participation in other activities (Figure 4.7),
participation in fishing was reported at similar levels to participation in cycling, playing sports with
others, or jogging. Somewhat more adults reported going camping, to the gym or exercise classes than
going fishing in a ‘typical year’, while almost twice as many went bushwalking or swimming as go
fishing. Walking outdoors was by far the most common activity, done by almost all adult Australians
in a typical year. Other more specialised activities — kayaking/canoeing, mountain biking, horse
riding, rock climbing and snow sports — were undertaken by fewer Australians.

These findings suggest recreational fishing sits in a category of relatively popular outdoor activities
that, while not being undertaken by a majority of adults, are engaged in by up to one third over a
typical two to three year period.

7 Survey participants were asked how frequently they did a number of activities in a 12 month period. However, unlike the
specific question about participation in recreational fishing asked earlier in the Stage 1 survey, which asked when the person
had most recently gone fishing, this subsequent question asked about frequency of activities. While it asked about frequency
in the past 12 months, answers given by participants suggested that many based their estimates on their participation in a
recent year in which they had done the activity, rather than constraining their reporting of frequency to only the previous 12
months. This was confirmed through re-contacting 20 survey participants and asking them whether their answers reflected
just 12 months of activity, or their activity over the past 2 to 3 years more generally. Three quarters indicated their answer
was more reflective of the ‘typical year’ of participation within the past 2-3 years; some had not done an activity in the past
12 months but indicated how frequently they participated in the activity in the year prior to that. Given this, answers to these
questions are best interpreted as representing whether they participated in an activity within the past two to three years and,
if they had, how frequently they had participated in a typical 12 month period during the previous two to three years. None
had last participated in the activity more than three years previously.
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% adult Australians estimated to do this once or more in a typical 2-3 year period

Going for a walk (other than bushwalking)
Swimming

Bushwalking or hiking

Gone to gym or exercise classes e.g. yoga
Other outdoor or sports activities

Camping

Jogging or running

Playing sports with others e.g. tennis, football
Cycling on roads or cycle paths

Fishing

Kayaking or canoeing

Mountain biking

Horse riding -+ 9.7%

Rock climbing, abseiling

9.4%
Recreational hunting other than fishing -r 9.2%
Snow sports -—<8.9%
Aerial sports e.g. paragliding, hang-gliding l|—5.4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 950% 100%

Figure 4.1 Participation in different outdoor activities and sports, adult Australians

4.5 Who is fishing — and who isn’t?

This section examines which types of people are more or less likely to go fishing. The next section
(Section 4.6) then examines who is more, and who is less, likely to be an avid fisher.

4.5.1 Fishing participation by age and gender

Women are much less likely to go fishing than men (Figure 4.8): 17.8% of adult female Australians
participated in recreational fishing once or more in 2018 compared to 25.3% of adult males (Figure
4.8).

Participation in fishing also varies depending on a person’s age (Figure 4.8). As of 2018, the age
group most likely to go fishing was those aged 30-44, with 26.6% fishing at least once, followed by
those aged 18-29 at 22.3%. There was lower participation amongst those aged 45 to 64 (20.1%) and
those aged 65 and older (15.5%).

While participation in fishing by men and women remained similar in 2018 and 2020, participation of

different age groups in fishing was different in 2020 compared to 2018 — possibly due to the COVID-
19 pandemic having different effects on ability to go fishing depending on a person’s stage of life and
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personal responsibilities. Between 2018 and 2020 there was an increase of 2.5% in the proportion of
those aged 18 to 29 who went fishing, although the increase was not statistically significant (Figure
4.8). Amongst those aged 30 to 44, in contrast, participation in fishing declined from 26.6% in 2018
to 20.6% in 2020). There was also a small (but not significant) decline in fishing participation
amongst those aged 45 to 64, while there was very little change in fishing participation amongst those
aged 65 and older. This may reflect the differential impacts of COVID-19 restrictions on key groups:
in particular, working parents with school aged children may have had relatively reduced opportunity
to go fishing during the COVID-19 lockdowns occurring in 2020, compared to those who were
younger, and those who were retired.

When compared to estimates from the 2000-01 NRIFS, these findings suggest that the proportion of
women who go fishing has increased over time. In 2000-01, an estimated 26.7% of males and 12.4%
of females aged 5 and over were current fishers (Henry and Lyle 2003). This compared to 25.3% of
adult males and 17.8% of adult women in 2018. While the two estimates examine different age ranges
(those aged 5 and older in 2000-01, and those aged 18 and older in 2018-19), they do suggest that
over the past two decades, the proportion of women participating in fishing has increased. This is
consistent with the differences in participation identified by age group and gender by Henry and Lyle
(2003) in the NRIFS: they found that amongst those aged 5 to14, 33.2% of males and 22.8% of
females went fishing. Amongst males, they found participation in fishing declined gradually through
the lifespan, but remained above 25% amongst those aged under 60, while amongst females,
participation was 12.7% amongst those aged 15 to 29, 14.9% amongst those aged 30 to 44, and less
than 10% amongst those aged 45 and older. This suggests that as of 2000-2001, there may have been
growing participation in fishing amongst females, mostly reflected in those aged 5 to 14 as of 2000-
01. The results of the NRFS suggest that this growth has now translated into higher rates of
participation in fishing amongst females as this cohort has aged. It is reflected in the higher rates of
participation amongst women aged 18 to 44 compared to older cohorts of women in 2018-19.
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Figure 4.2 Participation in recreational fishing in the last 12 months, by gender and age group, 2018 and 2020

To further understand this, historical participation in fishing was examined, using data from the 2020
RWS (which asked for more information about when a person had gone fishing during their life than
the 2018 RWS). Data on historical fishing participation show that women are much more likely than
men to be non-fishers, with 39% of women reporting they had never gone fishing at any time in their
life compared to 26% of men (Figure 4.9).
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Figure 4.3 Most recent participation in recreational fishing, by gender and age group, 2020

Consistent with the view that participation in fishing is growing amongst women, particularly younger
women, women aged 65 and over were much more likely to be non-fishers compared to women in
other age groups, and men of any age (Figure 4.10). Amongst women, participation in fishing was
highest amongst those aged 18-29 (21%) and 30 to 44 (18%) and lower amongst those aged 45-64
(14%) and aged 65 and older (5%). Amongst men, participation in fishing is higher amongst those
aged 18-29 (33%) compared to other age groups, and declines as age increases.

4.5.2 Fishing participation by urban and regional residents

Most of Australia’s population live in the major cities of Sydney, Melbourne, Brisbane, Adelaide,
Perth and Canberra. Residents of these cities are less likely to go fishing compared to those who live
in regional Australia, defined as all areas of Australia outside the major cities (Figure 4.11). In 2018,
18.0% of adults living in major cities went fishing at least once in a 12-month period, compared to
29.9% of those living in regional areas. The difference is even greater when regional areas are
examined by their degree of remoteness using the Accessibility Remoteness Index Australia (ARIA).
The ARIA index classifies the ‘remoteness’ of a community based on whether it is located in a major
city, an ‘inner regional’ area that has fairly good access to services and infrastructure, an ‘outer
regional area’ where access to services and infrastructure is generally poorer, or a ‘remote’ or ‘very
remote’ community which often has very poor services and infrastructure. Over two-thirds of
Australia’s population lives in major cities; around one in five live in inner regional areas, which often
contain regional cities (e.g. Wagga Wagga, Toowoomba, Albany, Mildura); a little under one in ten
live in outer regional areas; and one in fifty live in remote or very remote areas (Baxter et al. 2011).
Figure 4.12 shows which parts of Australia are classified as a major city, inner regional, outer
regional, or remote/very remote area using this index.

Those living in remote/very remote areas are around twice as likely to go fishing as those living in
major cities: in 2018, 42.5% of people in remote/very remote areas fished at least once, compared to
18.0% of those living in cities, while 34.4% of those living in outer regional and 26.4% of those living
in inner regional areas went fishing (Figure 4.11).

Between 2018 and 2020, there was relatively little change in the proportion of those living in cities
who went fishing, but significant decline in the proportion of regional Australians going fishing
(Figure 4.11). This may reflect the impacts of COVID-19 related travel restrictions on regional
Australians in 2020: all Australia’s major cities other than Canberra are located in coastal areas and
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with major rivers that provide opportunity for fishing close to home for many, while some who live in
regional areas may typically travel further to go fishing.

60%

50%
40%
30% ]
20% [
10%
: ; 31% “ 25%

0%
Female, 18-29 Female, 30-44 Female, 45-64 Female, 65+

M Fished in last 12 months W Last fished 2-5 years ago Last fished more than 5 yearsago ™ Has never fished

60%

50%

40%

30%

20%

10%

27%

0%
Male, 18-29 Male, 30-44 Male, 45-64 Male, 65+

M Fished in last 12 months W Last fished 2-5 years ago Last fished more than 5 years ago ™ Has never fished

Figure 4.4 Most recent participation in recreational fishing, by gender and age group, 2020
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Figure 4.5 Participation in recreational fishing in the past 12 months, urban, regional and remote areas, 2018 and 2020
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Figure 4.6 Remoteness regions across Australia (replicated from Baxter et al. 2011)

In addition to being more likely to have gone fishing in the past 12 months compared to those living
in major cities, those living in remote/very remote areas of Australia were a little more likely to have
gone fishing in the past two to five years than those living in other parts of Australia. They were also
less likely to have last fished more than five years ago or to never have gone fishing (Figure 4.13).
Those living in large cities were more likely than those living in regional and remote areas to report
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never having fished, or last having fished more than five years ago. Both men and women living in
regional areas were more likely to go fishing compared to their counterparts living in major cities
(Figure 4.14), as were people of all age groups (Figure 4.15).
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Figure 4.7 Most recent participation in recreational fishing, urban, regional and remote areas, 2020
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Figure 4.8 Most recent participation in recreational fishing, by gender and urban/rural location, 2020
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Figure 4.9 Most recent participation in recreational fishing, by age group and urban/rural location, 2020

4.5.3 Fishing participation amongst those with different life circumstances and
cultural background

As of 2018, those who provided unpaid care for children and those who worked full time were more
likely to participate in fishing (27.5% and 26.3% respectively) compared to those who provided
unpaid care for people other than children (22.1%) and those who were retired (16.8%) (Figure 4.16)%.
There was a significant decline in participation in fishing between 2018 and 2020 amongst those who
cared for people other than children and those with full-time work, possibly a result of the impacts of
COVID-19 restrictions and changed access to things such as support for caring duties.

8 From this point on, all references to carers (of children or others) refer only to unpaid carers.
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Figure 4.10 Participation in recreational fishing in the past 12 months, by employment and caring duties, 2018 and 2020

Those who identify as Aboriginal and/or Torres Strait Islander were much more likely to go fishing
compared to others: in 2018, 38.1% of Aboriginal and Torres Strait Islanders reported fishing
compared to 21.0% of others (Figure 4.16). There was a large decline in reported participation in
fishing amongst Aboriginal and Torres Strait Islanders between 2018 and 2020: while statistically
significant, the factors causing this decline are not known, but may relate to COVID-19 travel
restrictions and their impact on being able to go fishing in usual locations.

Those born in Australia are more likely to go fishing than those born in other countries (23.0%
compared to 16.9% as of 2018, Figure 4.17).
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Figure 4.11 Participation in recreational fishing in the last 12 months, by cultural background, 2018 and 2020
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4.6 Fishing avidity and importance
4.6.1 Fishing effort

Some people go fishing once or twice a year, while others go fishing once or twice a week. In 2000-
01, it was estimated that the 3,362,990 fishers aged 5 and older who went fishing at least once in the
12-month period examined ‘expended an estimated 20.6 million fisher days of effort during the period
May 2000 to April 2001, representing 23.2 million separate fishing events or 102.9 million fisher
hours’ (Henry and Lyle 2003).

Analysis of Stage 2 data was undertaken to estimate total fishing effort during 2018-19°. Overall,
Australia’s 4.38 million adult recreational fishers engaged in an estimated 28.59 million fishing
events, defined as a day in which they went fishing for one or more hours. This estimate does not
include fishing by those aged 5 tol17, whereas the 2000-01 estimate did, and thus is not directly
comparable to the original'’. It does however suggest it is likely that total fishing effort, measured as
fishing events, has grown in Australia over time. With Australia’s total population growing by 32.9%
between March 2001 and December 2019, it is to be expected that the total fishing days have also
grown: even if the proportion of people participating in fishing had declined (which this study
suggests has not happened), total fishing effort would most likely have increased due to this
population growth.

The 68.0% of recreational fishers who fished for five days or less during 2018-19 contributed 25.5%
of total fishing effort (Figure 4.18). Meanwhile, the 5.0% of fishers who fished 20 or more days a year
contributed 31.5% of fishing effort, and the 27% who fished between 5 and 19 days contributed 27%
of effort.

The distribution of fishing effort across different States and Territories largely reflects the relative
proportion of Australia’s population living in them (Figure 4.19). In both 2000-01 and 2018-19, the
largest proportion of fishing effort was undertaken by those living in NSW/ACT, followed by
Queensland, and South Australia. In Victoria, there was lower fishing effort relative to population size
compared to the rest of Australia, in both 2000-01 and 2018-19.

9 Data from this point forward in this chapter are drawn from the Stage 2 survey and reflect the period 2018-19.
Any data referred to as ‘2018-19’ are drawn from the Stage 2 survey.

10 In this study, fishing hours were not examined. The measure used was closest to the fishing events measured
in the first NRFS, with fishers being asked to identify on how many days they went fishing in the past year,
irrespective of whether they fished for a small or large number of hours on each day. Fishers were asked to
identify if they had fished 1-2, 3-4, 5-9, 10-14, 15-19, 20-29, 30-51, or 52 or more days. Total fishing days were
then estimated by taking the mid-point of each category and, in the case of the ’52 or more days’ category, using
a conservative estimate that the average person in this category fished 52 days in the year.

This method is based on 12 month recall of fishing effort, and uses mid-points. While the standard error cannot
be readily calculated due to the method of estimation, sensitivity analysis suggested that changing from the mid-
point of each category asked about to the 25th percentile or 75" percentile within each category (for example,
assuming those who reported fishing 1-2 days on averaged fished 1.25 or 1.75 days a year, rather than 1.5), and
increasing the assumption from 52 to 57 days for the highest category in the upper estimate, resulted in a
reduction of 9.1% in the estimate when using the lower estimate, and increase of 10.5% if using the upper
estimate.
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Figure 4.12 Total fishing effort contributed by those who fished more and less, Australian fishers aged 18+, 2018-19,
NRFS Stage 2 data
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Figure 4.13 Distribution of fishing effort by State/Territory, 2000-01 (fishers aged 5+) and 2018-19 (fishers aged 18+,
NRFS Stage 2 data)

Table 4.3 compares total fishing events by State and Territory in 2018-19 compared to 2000-01.
While not directly comparable, the findings suggest that total fishing effort may have grown less in
South Australia and Queensland over time, and more in Victoria (where fishing effort per fisher has
historically been lower than in other States/Territories), Western Australia and the Northern Territory.

While the majority of recreational fishers live in one of Australia’s major cities (Sydney, Melbourne,
Brisbane, Adelaide, Perth and Canberra), urban fishers typically go fishing less often than those who
live in rural and remote parts of Australia (regional Australia). As a result, those living in regional
areas contributed 54.5% of fishing effort in 2018-19, compared to 45.5% of effort coming from those
living in the cities of Sydney, Melbourne, Brisbane, Adelaide, Perth, Hobart, Darwin and Canberra
(Figure 4.20). The difference was largest in NSW, where regional residents contributed almost one
quarter of Australia’s fishing effort, compared to 11.4% from those living in Sydney.
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Table 4.3 Estimated fishing events, 2000-01 (fishers aged 5+) and 2018-19 (fishers aged 18+, NRFS Stage 2 data)

2000-01 — fishing events,
fishers aged 5 and older

2018-19 — fishing events,
fishers aged 18 and older

Difference between
2000-01 and 201819

(source: Henry and Lyle (source: NRFS Stage 2 (differences in
2003) data) measurement method
reduce
comparability)
NSW/ACT 7,702,000 9,934,987 29.0%
Vic 2,812,000 3,812,029 35.6%
Qld 5,766,000 6,079,916 5.4%
SA 2,216,000 2,198,172 -0.8%
WA 3,442,000 4,845,843 40.8%
Tas 913,000 1,225,666 34.2%
NT 354,000 494,922 39.8%
Australia 23,205,000 28,591,535 23.2%
30%
24.6%
25%
20%
15% 414y 11.9%
9.5% 5
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Figure 4.14 Distribution of fishing effort by urban and regional areas and State/Territory, 2018-19 (fishers aged 18+,

NRFS Stage 2 data)
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4.6.2 Fishing avidity: do some people fish more than others?

Different groups of fishers were compared to identify whether some types of fishers tend to fish more
often than others. As shown in Figure 4.21, there are multiple differences:

Region: People living in major cities typically fish less often than those living in regional
areas

Gender: Female fishers typically fish fewer days than male fishers, as well as being less likely
to fish overall, meaning that women contribute significantly less to overall fishing effort than
men

Age: Despite being more likely to go fishing than older fishers, those aged under 30 years
typically fish fewer days in a year compared to older fishers.

Those born overseas in non-English speaking countries typically fish fewer days a year than
those born in Australia, or born overseas in an English-speaking country

Aboriginal and Torres Strait Islander fishers typically go fishing more often than other fishers
Those who have never been married fish less often than those who are married,
divorced/separated or widowed: this is likely to reflect differences in age, with those who
have never been married typically younger in age

Having caring duties, for either children or others, is associated with fishing fewer days
compared to those with less caring duties; those who work fish fewer days compared to those
who are retired.

The findings on region and age are particularly important to understand. They mean that despite a
minority of fishers living in regional areas, regionally based fishers contribute more fishing effort than
those who live in major cities. They also indicate that, despite fewer people aged 65 and over fishing
compared to younger age groups, these older fishers contribute proportionally greater fishing effort
than those aged under 30 or aged 30 to44. This is because, on average, younger fishers go on fewer
fishing trips per year compared to older fishers.
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4.6.3 Fishing importance: do some people consider fishing a more important
part of their life than others?

Sometimes, it is assumed that the importance of fishing to a person’s life is reflected in how often
they go fishing: those who find fishing more important go fishing more often, and vice versa.
However, while this may be the case for many fishers, it is not always the case. Some people may
consider fishing very important to their lives but experience barriers to fishing as often as they want
to: this means that their frequency of fishing does not reflect the importance of fishing to their life.

In the Stage 2 survey, fishers were asked to rate how important fishing was to their life on a scale
from 0 (not at all important) to 10 (very important). Figure 4.22 compares overall fishing avidity with
the average rating of fishing importance'!. Overall, it is clear that those who fish more days have, on
average, a higher rating of the importance of fishing to their lives.
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Figure 4.16 Average rating of importance of fishing to a person’s life, by days fished in 2018-19 (unweighted NRFS Stage
2 data)

However, the relationship between fishing avidity and importance is not always as linear as indicated
in Figure 4.22. It differs depending on where a person lives, their age and gender, and their life
circumstances.

For example, Victorian residents rate fishing as only slightly less important to their lives on average
than other Australians, despite having much lower fishing avidity on average (Figure 4.23). This
suggests that fishing is highly important to many of those Victorians who fish a relatively small
number of days, and somewhat less important to some of those living in NSW or Queensland who
fish a larger number of days.

Urban residents overall rate fishing as more important to their lives than people living in regional
areas, despite their much lower fishing avidity (Figure 4.24). This highlights that while many urban
people may fish less than their regional counterparts, they do not value fishing less.

1 Figure 4.21 uses unweighted data from the Stage 2 survey. This is done as fishing days form a key part of the weighting
criteria; using unweighted data ensures the overall association is identified without adjustment for other factors. Weighted
data give similar results.
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Figure 4.17 Average fishing importance compared to average fishing avidity, by State/Territory, adult fishers, 2018-19,
NRFS Stage 2 data

In addition, as shown in Figure 4.24, the reported importance of fishing varied depending on a
person’s gender, age, cultural background, marital status, work and caring duties:

e Gender: Women typically consider fishing somewhat less important to their lives than men,
consistent with their overall lower fishing avidity

e Age: Those aged 30-44 consider fishing more important to their lives than any other age
group, despite being less avid fishers than those aged 45 and older; those aged 65 and older
rate fishing as less important to their lives than those aged 30 to 64, despite going fishing
more often than people aged 30 to 64.

e Those born overseas in non-English speaking countries on average consider fishing to be
somewhat less important to their lives than those born in Australia, although the difference is
small despite the much lower fishing avidity of those born in non-English speaking countries

e Despite fishing less often, those who work part-time are more likely than those who work
full-time to consider fishing to be important to their lives

e Those with caring duties typically consider fishing less important to their lives than other
fishers, consistent with their lower fishing avidity

e Those who are retired typically consider fishing less important to their lives than those who
are not retired, despite being more avid fishers.

4.6.4 Understanding participation, avidity and importance of fishing

These findings highlight a complex relationship between fishing participation, fishing effort (avidity)
and the importance of recreational fishing to the lives of those who take part in it. All three of these
measures provide important insight into recreational fishing in Australia, particularly when seeking to
evaluate the social and economic contributions of fishing. Understanding total effort is particularly
critical for assessing ecological aspects of fishing but is not as central to understanding many of the
social and economic aspects of recreational fishing. For example, a person who considers fishing very
important to their life may achieve greater total social benefit from their fishing than someone who
considers fishing less important, even if they fish fewer days than the person who finds fishing less
important. There is a need to further explore how to measure and understand the importance of
recreational fishing to the lives of those who do it. Importance is a complex psycho-social concept
that has many dimensions and cannot be independently observed, unlike catch and effort. For
example, two people who gave a similar rating of the importance of fishing to their lives in this study
may have very different reasons for giving this rating that are not comparable.
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fishers 2018-19, NRFS Stage 2 data
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4.7 Changing participation: what factors predict whether a person
fishes less or more in a given year?

Not all fishers get to fish as often as they want to. In any given year, some will fish less than they did
the previous year and others more, with these changes influenced by many factors. The Stage 2 survey
asked fishers if they had fished more, about the same or less in the past 12 months (2018-19) than the
previous year. They were also asked if they had fished less than they wanted to, about the right
amount, or more than they wanted to in the previous 12 months. Those who indicated fishing less or
more (either in terms of total fishing days, or the amount they wished to fish) were then asked if any
of a number of factors contributed to them fishing less or more. These questions were then repeated in
the Stage 3 wash-up survey conducted in late 2021.

4.7.1 How many recreational fishers are able to go fishing as much as they want
to?

In 2018-19 a significant proportion of fishers — 42.4% — reported that they fished more days in the last
year compared to the previous year (Figure 4.25), while 38.4% fished about the same amount as the
previous year, and only 19.1% fished less than the previous year. At the end of 2021, after almost two
years of the COVID-19 pandemic, findings were quite different: 31.4% of fishers reported fishing less
in the past 12 months compared to the year before, and only 20.2% reported fishing more.

When asked if they had fished as much as they wanted to in the past year, findings were quite
different. In 2018-19, 61.9% of recreational fishers said they went fishing less than they wanted to,
and only 8.4% had gone fishing more than they wanted. In 2021, a similar proportion reported fishing
less than desired, with very few fishing more than they wanted to (Figure 4.26). Even amongst those
who had fished more in the past 12 months compared to the previous year, 58.2% reported they had
fished less than they wanted to (Figure 4.27).
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Figure 4.19 Amount of time spent fishing in last 12 months compared to previous year, 2018-19 and 2021
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Figure 4.20 Satisfaction with amount of time spent fishing in the last 12 months, 2018-19 (Stage 2 data) and 2021 (Stage
3 wash-up survey)
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Figure 4.21 Amount of time spent fishing in previous year, by level of satisfaction with amount of fishing done in last 12
months, 2018-19 (NRFS Stage 2 data)

4.7.2 Who gets to go fishing as much as they want to?

Recreational fishers were more likely to have increased their fishing compared to the previous year
(Table 4.4) if they were male, younger (aged under 30), were financially well off, had fished a greater
number of days, and had spent a larger amount on their fishing. They were more likely to have
reduced their fishing less in the past 12 months if they were aged 45 to 64 (32.4%), or 65 or older
(33.3%).
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Recreational fishers were most likely to report fishing less than they wanted to if they were aged 65 or
older (81.4%) or 30 to 44 (79.6%), and if they were male (67.0%, compared to 56.5% of women).

Table 4.4 Who went fished as much as they wanted to in 2018-19? Findings for different groups of fishers (NRFS Stage 2
data)

% of group who, in the last 12 % of group who, in the last 12

months: months:

Fished Fished Fished Fished Fished

more than  about same less than | lessthan  about as Fished

previous previous | wanted much as more than

year year to wanted to  wanted to
Female' 33.9% 37.0% 29.1% 56.5% 26.2% 17.3%
Male' 41.3% 45.3% 13.4% 67.0% 30.5% 2.5%
Aged <30! 55.0% 29.7% 15.3% 43.8% 30.9% 25.3%
Aged 30-44! 43.9% 43.2% 13.0% 79.6% 14.5% 5.9%
Aged 45-64! 22.0% 45.7% 32.4% 43.2% 56.6% 0.2%
Aged 65+! 33.3% 50.5% 16.2% 81.4% 18.4% 0.2%
Lives in urban area! 42.1% 43.1% 14.8% 60.4% 28.2% 11.5%
Lives in regional area’ 34.0% 41.3% 24.8% 68.0% 30.3% 1.7%
Australian-born? 29.0% 51.1% 19.9% 68.9% 25.7% 5.4%
Born English speaking 28.8% 48.0% 23.2% 67.2% 27.3% 5.5%
country?
Born non-English speaking 27.5% 44.8% 27.7% 59.0% 32.7% 8.2%
country?
Aboriginal/Torres Strait 35.9% 45.4% 18.8% 68.4% 26.3% 5.3%
Islander?
NSW/ACT? 29.4% 49.3% 21.3% 67.5% 25.9% 6.5%
vIC? 32.8% 48.3% 18.9% 69.6% 27.4% 3.0%
QLD? 30.0% 49.2% 20.8% 69.5% 24.7% 5.8%
SA? 23.6% 54.6% 21.8% 67.3% 28.6% 4.2%
WA? 31.4% 52.8% 15.8% 67.7% 27.3% 5.1%
TAS? 30.7% 50.2% 19.1% 62.2% 32.3% 5.5%
NT? 28.2% 50.2% 21.6% 68.9% 25.9% 5.2%
Poor/very poor? 27.2% 43.2% 29.5% 70.0% 22.7% 7.2%
Just getting along? 25.5% 50.4% 24.2% 70.3% 25.4% 4.3%
Comfortable? 29.8% 51.5% 18.7% 68.8% 26.3% 5.0%
Very comfortable/ 34.0% 49.2% 16.9% 61.6% 28.7% 9.8%
prosperous>
Fished <5 days? 23.2% 47.2% 29.5% 66.6% 28.4% 5.1%
Fished 5-9 days® 24.0% 48.3% 27.6% 74.0% 22.1% 3.9%
Fished 10-19 days® 28.5% 51.6% 19.9% 76.5% 19.4% 4.1%
Fished 20+ days? 34.1% 55.6% 10.3% 63.3% 29.9% 6.9%
Fishing expenditure <§1,000 | 22.8% 48.2% 29.0% 66.9% 28.4% 4.7%
2
Fishing exp. $1,000-$4,999% | 31.7% 52.1% 16.1% 70.7% 23.9% 5.4%
Fishing exp.$5,000-$9,999% | 34.6% 52.8% 12.6% 70.0% 23.6% 6.4%
Fishing exp. $10,000+2 37.7% 52.0% 10.3% 61.8% 29.5% 8.8%
' Data have been weighted to be representative. Weighted data are used as they correct for known biases and there is a
large sample from each group, enabling high confidence in weighted data.
2 Data are not weighted, as the sample size for one or more groups was relatively small, and this meant weighted data had
very high rates of potential error. This means unweighted data provide a more accurate estimate: however, the unweighted
data will over-represent avid fishers, and those living in States/Territories with smaller populations.
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4.7.3 Common reasons for fishing less or more

The Stage 2 survey explored the reasons fishers went fishing less or more often, and the quality of
their fishing experience. The most common reason for fishing less than desired or fishing less days in
general compared to the previous year, was a person’s work commitments: of those who fished less,
69.4% reported that their work commitments were either the main reason (26.7%) or one of the
reasons (42.7%) they fished less (Figure 4.28). This was followed by poor weather conditions on
fishing days (56.3%), a change in home commitments such as having a baby or doing renovations
(46.6%), lack of availability of fishing companions (32.1%), and poor environmental conditions
(31.5%). Between 20% and 29% experienced issues related to catch rate or quality, reduced access to
fishing areas, difficulty affording fishing, health problems (including reduced mobility associated with
old-age related frailty), or difficulties getting to fishing spots.

Relatively few people fished less due to switching to a different hobby or sport — 12.3% said this was
one of the reasons they fished less, and only 2% that it was the main reason. This suggests that, for the
majority of people who fish less, the change is not due to the person actively seeking to reduce fishing
but is more commonly driven by other factors.

Work hours/workload 42.7% 26.7%

Poor weather conditions on days wanted to fish 45.8%
Home commitments changed 37.0%
People usually fish with not available 28.1% @-1
Poor environmental conditions e.g. low water flows 25.5% @
Catch rate/quality poorer than usual 23.9% ﬁ-«
Reduced access to fishing e.g. due to jetty, area closure 20.4% ﬁ“
Couldn't afford to fish as often 22.0% %

Health problems 15.8% m

Can't get to fishing spots as easily 16.8% %

Switched to different hobby/sport | 12.3% 5-4

Other 6.8%@4

No reason/unsure 8.3% za
Sold boat/equipment ' 7.6% %1

0% 10% 20% 30% 40% 50% 60% 70% 80%

One of the reasons | fished less W The main reason | fished less

Figure 4.22 Reasons for fishing less in the past 12 months, 2018-19, reported by fishers who had fished less in the past 12
months compared to the previous year and/or fished less than desired in the past 12 months (unweighted data, NRFS
Stage 2)
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Fishers who reported fishing more often than they had the previous year were asked what factors
contributed to them fishing more (Figure 4.29). The most common factors that contributed to a person
going fishing more often were that they began doing new/different types of fishing e.g. using different
gear or targeting new species (66.1%), people they went fishing with were available more often
(47.9%), they found new people to go fishing with (46.3%), there were good weather conditions
(43.7%), or they had a reduction in home commitments (40.8%). Between 30% and 39% fished more
because they bought new equipment, fishing opportunities improved, they reduced or changed work
hours, their finances improved, or their health or fitness improved.

Started doing different types of fishing than I've done

before .

Fishing companions were available to go fishing more P m
often :

Went fishing with new people hadn’t fished with before 38.3%
Good weather conditions 34.7%
Home commitments changed so could do more fishing 31.8% m

Bought equipment that makes it easier to go fishing e.g.

boat °

Fishing opportunities improved 29.9% 8%

Reduced or reduced/changed work hours 22.5%

Improved finances 30.1% ﬂ—«

Improved health/fitness 25.4% 8%
Moved to an area where it's easier to go fishing 18.8% m
Improved environmental conditions e.g. better water m_|
22.0%
flows
Access to fishing improved in one or more of my fishing e E
spots :

12.3%
Other 8.2% m—<

0% 10% 20% 30% 40% 50% 60%

No reason/unsure

One of the reasons | fished more B The main reason | fished more

Figure 4.23 Reasons for fishing more in the past 12 months, 2018-19, reported by fishers who had fished more in the
past 12 months compared to the previous year (unweighted data, NRFS Stage 2)

4.7.4 Quality of fishing experiences

In addition to asking fishers whether the amount of fishing they did had changed over the past year,
those who participated in the Stage 2 survey were asked about the quality of their fishing experiences
over the past year (Figure 4.30). The most common negative fishing experience reported was poor
weather conditions, experienced sometimes or regularly by 52.0% of fishers. This was followed by
undersize catch (58.0%), difficulty catching target species (53.3%), difficulty catching anything
(43.8%), and drought (35.7%), with many parts of Australia experiencing drought during the 2018-19
Stage 2 survey period. Overcrowding of fishing areas was sometimes or regularly an issue for 30.9%
of fishers. Between 20% and 30% sometimes or regularly experienced lack of fish cleaning and
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disposal facilities, other fishers behaving poorly, long queues at boat ramps, poor environmental
health, or high volumes of rubbish in the areas they were fishing. Fewer reported being worried about
risk of crime, lack of toilet facilities, affordability of fishing, difficulty getting boats down ramps, or
difficulty getting advice in gear/tackle shops.

Weather conditions were poor 16.1%
A lot of catch was under size 19.9%

Difficulty catching species | was targeting 15.0%
Difficulty catching anything 11.0%

Drought impacted health of environment or quality of fishing 13.9%
Overcrowding of fishing areas 6.2%)
There was a lot of rubbish in the area | was fishing 8.9%
| felt my fishing skills needed to improve or be higher 7.7%
Poor health of areas where you fish e.g. poor water quality 8.7%
Long queues at boat ramps (if applicable) 6.7%
Other fishers behaving poorly
Lack of fish cleaning and disposal options 9.6%
| was worried about risk of crime when | went fishing
Lack of toilet facilities 6.5%
Fishing has been hard to afford

Had difficulty getting boat down ramp (if applicable)

=~ < o
%) w ° =
4 K MHd N 2 R

| had difficulty getting advice in gear/tackle shops

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Didn't happen in last year Happened rarely in last year

W Happened sometimes in last year W Happened regularly in last year

Figure 4.24 Incidence of unpleasant or negative fishing experiences, 2018-19 (NRFS Stage 2 data)

Fishers were asked if any of these negative fishing experiences resulted in them fishing less often than
they otherwise would have (Figure 4.31). Of all the factors asked about, experiencing overcrowding
was the most likely to trigger a reduction in fishing activity: of the 30.9% of fishers who experienced
overcrowding sometimes or regularly, just over half (51.4%) reported that they did less fishing as a
result of experiencing overcrowding. Additionally, one-third of those who found fishing hard to afford
reporting this led to them fishing less (35.6%), as did one third of those who had difficulty getting a
boat down a ramp (33.8%). A reduction in fishing was also reported by between 15% and 25% of
those who experienced difficulty getting advice (23.9%), long queues at boat ramps (23.6%), concern
about risk of crime when fishing (18.0%) or concern about poor environmental health of the areas
they fished in (15.5%).

These findings suggest that any increase in overcrowding of fishing areas is likely to result in some
decline in fishing participation. This has implications for those seeking to increase fishing
participation: if strategies to increase fishing participation lead to growth in experience of
overcrowding, they are unlikely to be effective in the long-term as it is likely the resulting
overcrowding will lead some fishers to reduce their fishing trips.

To a lesser extent, the findings suggest that factors related to skills sometimes trigger people to fish
less often, particularly those who found it difficult to obtain advice or get a boat down a ramp. This
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suggests that for some fishers, encouragement of participation in fishing will be more effective is
accompanied by support to learn key skills.

Overcrowding of fishing areas [BREA

Fishing has been hard to afford [EEXES

Had difficulty getting boat down ramp (if applicable) [EEE3A

| had difficulty getting advice in gear/tackle shops [BEKEA

Long queues at boat ramps (if applicable) [EERZS

| was worried about risk of crime when | went fishing EEXiES
Poor health of areas where you fish e.g. poor water quality ki3

Drought impacted health of environment or quality of ... JEEX33

Lack of toilet facilities [EEEES

Other fishers behaving poorly [EEES

Weather conditions were poor [JElEFS

Lack of fish cleaning and disposal options el
| felt my fishing skills needed to improve or be higher g3
There was a lot of rubbish in the area | was fishing 33

Difficulty catching anything N3

Difficulty catching species | was targeting X34

N
x®

A lot of catch was under size

0

=

10% 20% 30% 40% 50% 60%

Figure 4.25 Proportion of fishers who said that negative fishing experiences resulted in them reducing the amount of
fishing they did, 2018-19 (NRFS Stage 2 data)

4.8 Why don’t people try fishing?

Many people never try fishing (non-fishers) or drop out of fishing after having done it (past fishers).
The previous section examined reasons for shorter-term change in participation in fishing. This
section examines factors that act as barriers to trying fishing, and that contribute to people stopping
fishing completely for several years.

The NRFS Stage 2 survey asked those who had never fished, and those who had fished at some point
in their life but not in the past five years, whether any of the following applied to them:

e Lack of interest in fishing

e Having few or no people to fish with

e Having other priorities/being busy

e Finding it hard to learn skills, or lacking skills such as swimming
e Disliking aspects of fishing such as touching fish

e Having concerns about cost/affordability/gear

e Other issues such as health or physical limitations.
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These issues were asked about as they have been identified in past studies as potential barriers to
engaging in fishing. This section examines which of these factors are significant predictors of either
not trying fishing, or of ceasing to fish for more than five years. It is important to note that it is likely
that other factors are also barriers to trying fishing. For example, it is possible that concern about
being able to understand and comply with regulations (e.g. catch size for different species) acts as a
barrier. However, given the need to constrain questions asked of non-fishers to a relatively short
survey, in order to increase completion rates, only barriers commonly identified in previous work
were asked about.

Perhaps the most obvious reason a person might not go fishing is because they aren’t interested in
recreational fishing. Past and non-fishers were asked to rate their level of interest in fishing from 0
(not at all interested) to 10 (very interested). Amongst those who had never fished, 72.7% reported
having zero interest in fishing (Figure 4.32). Amongst past fishers, only 27.6% reported having zero
interest in fishing. At the other end of the scale, only 7.3% of non-fishers and 21.9% of past fishers
reported having a high level of interest in fishing; 20.0% of non-fishers and 50% of past fishers had
moderate interest in fishing. Appendix 3.2 provides more detailed analysis, which shows that the
difference between past fishers and non-fishers were statistically significant.

100% B No fishing interest

90% B Low/ medium fishing interest
*2 80% B High fishing interest
()
e 70%
8
2 60%
= 50.5%
© 50%
]
< 40%
5 30%
S 21.3% 20.0%
& 20%

10% 7.3%

0%
More than 5 years ago (n= 1980) Never (n=1613)

Level of fishing interest and time recently fished
Figure 4.26 Level of interest in fishing reported by past fishers and non-fishers, 2018-2019 (NRFS Stage 2 data)

Level of interest in fishing varied significantly depending on a person’s gender and age (see Appendix
3.2 for full data). Female non-fishers were significantly less interested in fishing than male non-
fishers, while there were no significant differences between male and female past fishers. Amongst
those who had never fished, younger people were significantly more likely to report having a
moderate or high interest in fishing than older people, with 46.2% of those aged 18-35 having
moderate to high interest in fishing, compared to 28.6% of those aged 36-50, 18.5% of those aged 51-
65, and 14.0% of those aged 66 or older.

Beyond level of interest in fishing, a number of other factors may reduce the likelihood of a person
choosing to go fishing, ranging from a dislike of specific aspects of fishing, to having few or no
people to go fishing with and learn fishing skills from. When asked about these different barriers
(Figures 4.33 and 4.34), six barriers to engaging in fishing were identified. These were, in descending
order of prevalence:

e Lack of social connection to other fishers
e Lack of time to go fishing
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e Aversion to or concerns about some aspects of fishing

e Cost of fishing and gear/equipment

e Reputation of fishers

e Concern about risk of injury, accident, or own physical health.

Social connection: The most common barrier to going fishing, for both non-fishers and recent fishers,
was a lack of connection to people they could go fishing with, and/or who could teach them fishing
skills. Just over 68% of both past and non-fishers had no or few friends and family who went fishing,
and 47.3% of both groups had no-one they could go fishing with. Just over half of non-fishers
(53.7%) and 36.6% of past fishers had no-one who could teach them to fish. In addition to lacking
people who can teach them, 35.3% of non-fishers and 22.9% of past fishers felt it was hard to learn
the skills needed to go fishing.

These findings suggest that, for many, the most significant barrier to engaging in fishing is finding
people to go fishing with and to learn fishing skills from. It also suggests that for many, learning
fishing skills primarily occurs through contact with family or friends who fish. Those who do not have
people in their social circle who go fishing are less likely to feel able to build fishing skills.

Lack of time: The second most common barrier to fishing was a lack of time. Amongst past fishers,
46.3% reported that they were interested in fishing but that other things were a higher priority, while
23.3% of non-fishers reported this. Amongst non-fishers, 43.6% reported being too busy to take up
fishing (many of these had little interest in fishing, hence did not suggest that their lack of
engagement was due to being interested but having other priorities).

Aversion to aspects of fishing: Amongst non-fishers, dislike of some aspects of fishing was
somewhat common: 49.7% did not like touching fish, 39.2% said concern about fish welfare meant
they wouldn’t take up fishing, and 30.0% did not like eating fish. Amongst past fishers, fewer
reported these views, with 31.1% disliking touching fish, 29.5% having concerns about fish welfare
and 22.4% disliking eating fish.

Perceived cost: Difficulty affording fishing was reported by 38.0% of non-fishers and 32.0% of past
fishers, suggesting cost is a barrier to participating in fishing for a significant minority of both groups.
Interestingly, 37.3% of past fishers and 23.3% of non-fishers reported ‘I’d go fishing but don’t want
to have to buy fishing gear/equipment’, suggesting that accessing equipment is a significant barrier for
some as well as overall cost.

Reputation of fishers: While not a common issue, 27.1% of non-fishers and 22.7% of past fishers
felt that the behaviour or reputation of recreational fishers stopped them wanting to fish.

Injury, accident or health concerns: The final type of barriers, reported less commonly than the first
four, but with similar frequency to concerns about the behaviour of fishers, was concern about risk of
harm or injury from fishing, or about a person’s physical capacity to go fishing. Amongst those who
had never gone fishing, 27.8% didn’t know how to swim, 22.0% said that risk of injury or accident
stopped them wanting to fish, and 19.7% felt their health was too poor to go fishing. Amongst past
fishers, 25.0% reported poor health, 20.3% didn’t know how to swim, and 19.1% were concerned
about the risk of injury or accident.
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None or few of my friends and family go fishing

I don’t have anyone | could go fishing with

I’'minterested in fishing but other things are higher
priority to do

I’'mtoo busy to take up fishing

I’d go fishing but don’t want to have to buy fishing
gear/ equipment

I don’t have anyone who could teach me how to fish

| can’t afford the cost of going fishing

I don’t like touching fish

Concern about welfare of fish means | wouldn’t take up
fishing

My health is too poor to take up fishing

It's too hard to learn the skills needed to go fishing

The behaviour or reputation of recreational fishers stop
me wanting to fish

| don’t like eating fish

I don’t know how to swim

The risk of injury or accident stops me wanting to go
fishing

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Disagree M Neither agree/disagree B Agree

Figure 4.27 Views about barriers to going fishing — past fishers (last fished more than five years ago), 2018-19 (NRFS
Stage 2 data)
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None or few of my friends and family go fishing 23.7% 68.4%

I don’t have anyone who could teach me how to fish 36.7% 53.7%
I don’t like touching fish 40.0% 49.7%
I don’t have anyone | could go fishing with 42.8% 47.3%
I’'m too busy to take up fishing 44.7% 413.6%
Concern about welfare of fish means | wouldn’t take up
- 50.5% 39.2%
fishing
| can’t afford the cost of going fishing 50.2% 38.0%
It's too hard to learn the skills needed to go fishing 48.8% 35.3%
| don’t like eating fish 62.7% 30.0%
I’d go fishing but don’t want to have to buy fishing i
. 61.1% 29.4%
gear/ equipment
I don’t know how to swim 64.1% 27.8%
The behaviour or reputation of recreational fishers stop
. 61.6% 27.1%
me wanting to fish
I'minterested in fishing but other thi high
minterested in fis |.ng. ut other things are higher 20.0% 33
priority to do
The risk of injury or accident stops me wanting to go i
. 67.2% 22.0%
fishing
My health is too poor to take up fishing 72.4% 19.7%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Disagree M Neither agree/disagree B Agree

Figure 4.28 Views about barriers to going fishing — non-fishers (those who have never gone fishing), 2018-19 (NRFS Stage
2 data)

Those with higher interests in fishing were more likely to report that they experienced the following
barriers to going fishing: being busy, having poor health, difficulty affording fishing, and concerns
about the reputation of fishers, or risk of injury/accident. This group was /ess likely than those with
no/low interest to have concerns about fish welfare, touching fish or eating fish (see Appendix 3.2 for
detailed data).

Having other higher priorities, concerns about fish welfare, and a dislike of touching or eating fish,
were all more common amongst female than male past and non-fishers (Appendix 3.2).

Younger past and non-fishers were more likely to experience almost all barriers to fishing compared

to those aged 36 and older. In particular, younger people were more likely than older people to report
being too busy to go fishing, having no-one to teach them fishing skills, finding fishing unaffordable,

69



concerns about the behaviour/reputation of fishers, concerns about injury/accident risk, and concerns
about fish welfare or touching or eating fish. They were also more likely to report that they lacked
swimming skills.

Exploratory factor analysis (detailed in Appendix 3.2) was used to identify whether some barriers to
fishing formed common clusters. This analysis identified three common clusters of barriers that
typically occur together, and suggested three distinct groups of past/non-fishers, each with a different
cluster of reasons for not participating in fishing:

e Priority/risk aversion: This group report having other priorities more important than fishing,
together with a relatively high level of concern about the risk of injury or accident associated
with fishing and/or having poor health. Men, those aged 18-35, and those aged 66 and over,
were somewhat more likely than women and those aged 36-65 to be in this group.

o Fishing aversion: This group often held concerns about a range of aspects of the fishing
experience, particularly fisher behaviour/reputation, safety when fishing, fish welfare, and
touching and eating fish. They rarely reported having other priorities that took precedence
over going fishing, with their barriers centred on aversion to aspects of the activity of fishing
itself. Women and younger fishers were more likely than others to be in this group.

e Lack of social contact with recreational fishers: This group did not have an aversion to
fishing (whether related to perceived risk or other factors): instead, they typically lacked
people to go fishing with. The primary factor preventing them going fishing was that their
social networks did not include people they could go fishing with. Lack of social contact with
fishers was also relatively common in the other two groups, however in this group it was the
strongest factor preventing participation in fishing. Younger fishers were most likely to be in
this group.

4.9 Conclusions

The findings presented in this chapter show that recreational fishing continues to be a fairly common
activity amongst Australians, with around one in five going fishing in a typical year, and a further one
in five having fished within the last five years, but not in the last 12 months. While less common than
swimming, bushwalking or walking outdoors, it is similarly common to cycling and camping. The
findings also suggest that the overall rate of participation in recreational fishing did not decline
between 1999-00 and 2018, although there are limitations to the comparability of these figures. The
data suggest there has been an increase in participation of women in recreational fishing, and a slight
decline in participation of men. In total, an estimated 4.38 million adult Australian fishers — 21.4% of
the adult population - took part in recreational fishing in 2018. Adult Australians took part in an
estimated 28.59 million fishing events (a day in which a person spent time fishing) during 2018-19.

Fishing avidity is often, but not always, a predictor of how important recreational fishing is to a
person’s life. Many of those who fish less often find fishing just as — or in some cases, more —
important to their life as those who fish more frequently. This suggests that fishing may have
important social benefits even for those who fish relatively infrequently: someone who fishes fewer
days, but for whom fishing days provide a key means of connecting with friends or family, or
spending time in nature, may achieve significant social benefit from their fishing days.

Limited historical data on participation in fishing means that little is known about how much
participation changes in either the shorter or the longer term. The findings in this chapter highlight
that short term changes in fishing frequency are often associated with factors such as changes in
weather conditions, a person’s caring and work responsibilities, and availability of fishing
companions. The decline in fishing observed amongst those aged 30 to 44 years between the end of
2018 and the end of 2020, for example, may be a result of the impacts of the COVID-19 pandemic on
caring responsibilities amongst this age group, with other studies showing that parents (who make up
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a larger proportion of this age group than others) experienced an increase in time demands during this
period (see for example Freisthler et al. 2021).

The findings suggest that long-term change in recreational fishing will occur if there is (i) a change in
those taking up fishing, and/or (ii) a change in the rate at which fishers stop doing recreational fishing.
Both of these are affected by factors such as the availability of people to go fishing with and learn
fishing skills from, identified as important in both this study and others (e.g. Holmen and Furukawa
2002, Sasidharan et al. 2006, Sutton et al. 2009, Luo et al. 2012). Lack of interest in fishing is also a
key driver, identified both in this study and others (e.g. Sutton et al. 2009), although it is not known
whether the proportion of people with an interest in fishing has grown or declined over time. The
findings presented in this chapter also highlight that other barriers to fishing are important for some,
particularly barriers related to cost, aversion to aspects of fishing, and concerns about risk of accident
or injury.
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5.0 Impacts of natural disasters and
COVID-19 on recreational fishing

Chapter authors: Gavin Hinten, Krystle Keller, Jacki Schirmer and Andy Moore
5.1 Key points

e Recreational fishers in Victoria and New South Wales (including the Australian Capital
Territory), where bushfires were most widespread, were more likely to report fishing less
during the Black Summer bushfire period

e A large proportion of respondents fished less during the first year of the COVID-19 pandemic
and during subsequent lockdowns in the following year, when compared to the same time of
year, 12 months before

e The lowest level of recreational fishing activity was reported in March and April 2020 when
nation-wide restrictions on movement and non-essential services, and a ban on recreational
fishing in Victoria, were in place in response to the COVID-19 pandemic

e Prior to the Black Summer bushfires and COVID-19, in 2018-19 the most common reasons
causing people to fish less were work commitments (69.4%), weather conditions (56.3%),
home commitments (46.6%), and lack of availability of fishing companions (32.1%)Results
presented in this chapter are not weighted to be representative of the population of
recreational fishers; as such the results better reflect impacts of events on the fishing
activity of more avid fishers, who are over-represented in the Stage 3 survey sample
analysed.

5.2 Introduction

This survey was conducted during a period which included a severe drought, the Black Summer
bushfires, a worldwide COVID-19 pandemic and regional flooding. Chapter 4 identified that little is
known about how and why recreational fishing activity changes, both in the short-term and the long-
term. This chapter examines whether natural disasters and other extreme events impact how often
people go recreational fishing. This is an important topic to explore in Australia: every year it is likely
that recreational fishing activities in at least some parts of Australia are affected by extreme weather
events such as drought, fire, floods, and storms. When these events occur on a large scale and impact
a significant number of Australians, they have the potential to change overall recreational fishing
effort. However, the effect of these events on fishing effort has not generally been examined in
recreational fishing studies.

This NRFS was not originally intended to examine the impacts of these types of events. However, the
data collected in Stage 1 of the NRFS were collected when much of Australia was experiencing
drought; data were collected in Stage 2 as the Black Summer bushfires affected multiple states and
territories; Stage 3 data were collected through the COVID-19 pandemic and associated lockdowns
and movement restrictions, and as several regions were impacted by severe storms and floods. This
provided an opportunity to better understand the impacts of extreme events on recreational fishing
activity.

This chapter explores the impact of two extreme events that affected a significant proportion of
Australians - COVID-19, and the Black Summer bushfires - on recreational fishing activity between
December 2019 and June 2021. It then examines data collected in the final Stage 3 wash-up survey to
identify how recreational fishing changed due to COVID-19.
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5.3 Extreme events occurring during NRFS data collection

Drought, bushfire, COVID-19 and floods all affected large parts of Australia during the period of time
in which data were collected for the second NRFS. This section briefly summarises the timing and
scale of the three most widespread events that occurred during data collection for the NRFS: drought,
bushfire, and the COVID-19 pandemic.

5.3.1 Drought

Between 2016 and 2020, much of Australia was impacted by a drought that was, in terms of its extent
and intensity, one of the worst on record. Stage 1 NRFS data were collected at the end of 2018, just
before Australia entered the warmest and driest year on record for the country in 2019. The 2019
spring was also the driest on record nationally, while the 2019-20 summer went on to be the second
warmest on record Australia-wide, including the driest December on record, with rainfall below
average nationwide apart from western Tasmania and parts of Western Australia (Bureau of
Meteorology, 2020). Beginning 12 December 2019, a series of extreme heat events spread across
Australia breaking numerous records on individual days and in January 2020 extending as far south as
Tasmania. A significant heatwave affected south-eastern Australia at the end of January and start of
February 2020, while February was consistently hot across some parts of northern Australia, with
some records set (Bureau of Meteorology, 2020).

5.3.2 Black Summer bushfires

The drought of 2016-2020 was the catalyst for the Black Summer bushfires, one of the worst bushfire
seasons on record. Despite their ‘summer’ name, the Black Summer bushfires actually started in late
winter of 2019 and extended over an eight-month period to February 2020. Fires occurred in every
state and territory, but with particular concentration on the eastern seaboard and areas inland from this
across Queensland, New South Wales, Victoria and parts of South Australia. The fires burnt over 24
million hectares of land, destroyed more than 3,000 homes and caused significant death, injury and
displacement (Australian Government, 2020). Amongst the impacts of the fires were significant
impacts on the agriculture, forestry and tourism industries (Whittaker et al. 2021). Many of the coastal
and inland areas in which the Black Summer bushfires occurred are traditionally a focal point for
recreational fishing activities over the summer period, meaning that recreational fishing was amongst
the many recreational and tourism activities disrupted by the fires.

The bushfire season and the drought ended in February 2020 with a period of intense rain along the
eastern seaboard, causing localised storms and flooding and spikes in poor water quality as ash and
sediment washed down river systems (Australian Government, 2020).

5.3.3 COVID-19 pandemic

The first confirmed case of COVID-19 in Australia was recorded on 25 January 2020 (Department of
Health, 2020). As the initial number of cases grew, the Australian Government responded with a
range of measures including closing Australian borders to all non-residents on 20 March 2020 (Prime
Minister of Australia, 2020a), introducing social movement restrictions and shutting down many
non-essential services. Many of these restrictions were implemented from late March 2020 (Prime
Minister of Australia, 2020b,c), when National Cabinet provided strong guidance to all Australians to
stay home for all except essential purposes such as shopping for necessary supplies, medical
treatment, and limited outdoor exercise time.

Australia was initially successful in flattening the growth of COVID-19 cases and deaths at a national
level, however localised outbreaks occurred regularly. Throughout the period data were collected for
the NRFS, movement restrictions of various types applied across different parts of Australia.
Interstate travel was often restricted, while lockdowns were implemented at various points in time by
different states and territories, in which residents were restricted from travelling outside their home
other than for essential purposes. The lengthiest lockdowns occurred in the most populous states —
Victoria and New South Wales. Figure 5.1 shows (i) daily COVID-19 cases in Australia and (ii) the
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COVID-19 Stringency Index for Australia (Hale et al. 2021), a composite measure that indicates the
severity of restrictions in place on movement of residents at different points in time, from 0 (no
restrictions on movement) to 100 (high levels of restriction on movement). Where sub-national
policies varied, as they typically did across Australia, the index indicates the strictest measures in
place.

These restrictions had varying effects on ability to go recreational fishing. While recreational fishing
was allowed in almost all jurisdictions during COVID-19 lockdowns — with the exception of Victoria
during March to April 2020 (VRFish 2020a) — travel and movement restrictions significantly
constrained the ability of many to go fishing. In particular, travelling across state and territory borders
to go recreational fishing was often restricted. Within states and territories, ability to go fishing was at
various times affected by restrictions placed on movement, with the effects likely to vary depending
on the distance a person lived from potential fishing locations. During, March and April 2020, the
Victorian government instituted a total ban on recreational fishing as part of COVID-19 related
restrictions on movement (VRFish 2020a); this lasted only a short period before being amended to
allow fishing within permitted travel distances from the home.

5.4 Methods

Data analysed in this chapter were collected in Stage 3 of the NRFS, via (i) a series of surveys of the
same group of recreational fishers, asking about their fishing activities over an 18-month period from
December 2019 to June 2021 and (ii) a final survey conducted at the end of 2021 which included both
the longitudinal participants and a new sample of fishers recruited via the Regional Wellbeing Survey
(see Chapter 3 for detail).

Survey participants in Stage 3 were asked to report the number of day and overnight fishing trips they
participated in during each month. They were also asked to compare their level of fishing activity in a
given month to their fishing activity in the same month one year earlier. The number of day trips
fishers reported was analysed to identify change over time.

Microsoft Excel and the Statistical Package for Social Sciences (SPSS) Version 26 were used for all
data analyses.

As detailed in Chapter 3, not all fishers invited to participate completed every survey conducted in
Stage 3. The sample achieved for the individual surveys conducted in Stage 3 (in which data were
collected via a survey conducted every two to three months) varied from 517 to 1066. As the sample
size for each individual state and territory was not always large enough to report findings for
individual jurisdictions, state/territory data were combined when response sample numbers were low.
Although sample numbers were relatively low for Tasmania, given its unique isolation compared to
other jurisdictions it was not paired with any other jurisdiction.

Results presented in this chapter are unweighted — they were not adjusted to be representative of the
population of recreational fishers. As noted in Chapter 12, the Stage 3 longitudinal sample was biased
to avid fishers, and as such the results in this chapter identify impacts of events on fishing activity by
more avid fishers. This insight is useful because, as noted in Chapter 3 (Section 3.5.2), avid fishers
represent the majority of recreational fishing effort (e.g. Henry and Lyle 2003).
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Figure 5.1 National record of new daily cases of COVID-19 in Australia and the COVID-19 Government Response Stringency Index (CGRI) for Australia, from 1 March 2020 to 30 June 2021
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5.5 Results: Recreational fishing in the first 18 months of COVID-19

Recreational fishing activity typically varies across the year, with the summer and easter periods
being peak periods for recreational fishing. To identify the likely effects of COVID-19 on recreational
fishing activity, the average number of fishing trips reported by Stage 3 participants by month was
compared (Figure 5.2), as was their estimates of their relative levels of fishing activity in each month
compared to the same period 12 months earlier (Figure 5.3). This provided the opportunity to
distinguish, to some extent, short term fluctuations from medium term variability. Additionally,
comparisons to 12 months earlier are less subject to seasonal effects (such as increased fishing during
summer months due to factors including both weather conditions and summer holidays being taken by
many Australians), as they compare to the same season in the previous year.

The impacts of COVID-19 on the number of recreational fishing trips are evident from Figure 5.2.
The proportion of fishers who reported having no fishing trips in a given month was highest at three
points in time when COVID-19 lockdowns were in place across relatively large parts of Australia: (i)
during the initial 2020 lockdown (March to April 2020), (ii) during July to September 2020 when a
strict lockdown was in place in Victoria, and (iii) in February to March and May to June 2021 when
widespread lockdowns or significant movement restrictions were in place in multiple states and
territories.

From Figure 5.3, it is possible to see that during the first year of the pandemic, from March 2020
onwards, in every month more than 50% of recreational fishers reported going fishing less often
compared to a year earlier. Fewer reported this as the pandemic extended into its second year, a time
when most fishers were comparing their fishing to a previous year in which their fishing was also
likely to have been restricted.

It is useful to analyse the impacts of extreme events on recreational fishing participation in four
distinct time periods, each of which were characterised by comparatively different combinations of
extreme events that had potential to affect participation in recreational fishing:

December 2019 — February 2020: Black Summer

March 2020 — November 2020: COVID-19 year 1 (excluding summer)
December 2020 — February 2021: COVID-19 year 1 (summer)

March 2021 — June 2021: COVID-19 year 2 (first three months).

el
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Figure 5.3 Proportion of fishers who in a given month fished less, the same amount, or more than in the same month a year earlier, NRFS Stage 3 monthly survey data
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5.5.1 Black Summer: December 2019 — February 2020

In December 2019 and January 2019, fishing activity was the highest recorded through the Stage 3
data collection, with respondents going on an average of 4.0 and 3.8 day fishing trips in these months,
respectively (Figure 5.2). A day fishing trip means a day on which the person went fishing,
irrespective of how long they went fishing for, or whether they fished at more than one location
during the day. Fishing participation then declined in February 2020, falling to an average of 3.2 day
trips for the month.

However, just over half of respondents reported that they fished less often during December 2019,
January 2020 and February 2020 compared to the previous summer (Figure 5.3), while only 15.4%
reported fishing more than at the same time the previous years. This suggests that the Black Summer
bushfires may have impacted fishing participation, something explored further in Section 5.7.

5.5.2 COVID-19 year 1, excluding summer (March 2020 — November 2020)

The introduction of social and travel restrictions across Australia in response to COVID-19 was
associated with a significant decline in recreational fishing activity during March and April 2020, with
national participation levels dropping to an average of 2.3 and 2.0 day trips per month, respectively
(Figure 5.2). A high proportion of survey respondents reported they did not fish at all at this time -
43% and 55% of respondents in March and April 2020, respectively (Figure 5.2). The lowest level of
recreational fishing days across the entire period of December 2019 to June 2021 occurred during
April 2020. Some decline in fishing days may be normal at the end of summer, due to holidays
finishing and weather becoming cooler (although temporal variation in effort will vary depending on
the species being targeted, and the Easter holiday period is often associated with high recreational
fishing effort)., However, the decline in fishing activity was unusually high, with (67%) of fishers
reporting that they fished less compared to the same time one year earlier. Only 15.7% that they
fished more, suggesting a majority of fishers engaged in less fishing than was typical for them during
autumn (Figure 5.3).

Australian governments began to ease social and travel restrictions in May 2020 and this coincided
with a brief and partial rebound in recreational fishing participation in May and June, to an average of
2.9 day trips per month (Figure 5.2). The increase in fishing activity in these months was
characterised by many fishers reporting they went on between one-to-five-day fishing trips in a
month, with very few reporting going on six or more day trips. While fishing activity was greater than
in March and April, it was still low compared to the previous year, with around 60% of respondents
reporting they fished less during May and June 2020 than they had in the same months the previous
year (Figure 5.3). Therefore the level of activity represented a partial recovery of some fishing
activity, but not a return to ‘normal’ levels of recreational fishing activity.

This brief rebound was followed by a return to lower levels of recreational fishing activity during July
to September 2020, the period in which the second COVID-19 wave and associated lockdowns
occurred in Australia.

During October and November 2020, as COVID-19 related restrictions were lifted gradually across
many Australian states and territories, there was an increase in the recreational fishing participation
rate, reaching an average of 2.8 day trips per month in November, slightly below that of May and June
2020 (Figure 5.2), but higher than during the July to September lockdown period. While greater than
the recreational fishing activity that occurred during the period of greater movement restrictions, more
than half of fishers still reported that they went fishing less in October and November 2020 compared
to the same months in 2019.

5.5.3 COVID-19 year 1 — summer (December 2020 — February 2021)

Between December 2020 and February 2021 fewer COVID-19 related movement restrictions were in
place across Australia compared to much of 2020. Travel was permitted within and between almost
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all states and territories during most of this period. This, together with the typical increase in
recreational fishing activity occurring during the summer holiday period in Australia, was associated
with an increase in fishing days, peaking in January 2021 at an average of 3.6 day trips per fisher for
the month. There was growth in both the proportion who went on between one and five day fishing
trips, and in those reporting six or more fishing trips a month, and a decline in the number of
respondents who reported zero day fishing trips (Figure 5.2).

Further evidence of increased recreational fishing activity over this period can be seen in comparison
to the same period 12 months earlier, during the Black Summer bushfires. The proportion of fishers
reporting they more in January 2021 compared to the previous January was 24.1% (compared to
15.4% in January 2020). The proportion who fished less declined, to a lot of 33.3% in February 2021.
This highlights that one in three fishers still fished less in February 2021 compared to the previous
year. This may partly reflect effects of COVID-19 on movement, but equally could be reflecting
common patterns of change in fishing effort. Further studies would be needed, conducted in a time in
which a pandemic was not affecting travel, to understand what proportion of fishers report fishing less
in a more ‘typical’ year.

5.5.4 COVID-19 year 2 - initial months (March 2021 - June 2021)

During March to June 2021, restrictions on movements increased across Australia in response to the
emergence and spread of the Delta variant of COVID-19. Following a brief lockdown in February
2021, Victoria re-entered lockdown in May 2021; in June, movement restrictions were put in place in
parts of Sydney. More generally, there were restrictions on movement between most states and
territories.

These increases in COVID-19 related restrictions are reflected in spikes in the proportion of
recreational fishers reporting they did not go fishing at all during February to March, May and June
2021 (Figure 5.2). In May and June 2021, more than 40% reported that they fished less compared to
the previous year — despite that previous year also being impacted by COVID-19. However, almost
20% reported fishing more than the previous year during the same months, highlighting that many
factors were affecting ability to go fishing, possibly including the varied locations of COVID-19
related restrictions.

5.6 Changes in recreational fishing activity by gender, age and
jurisdiction

Different groups of people may have different patterns of fishing activity. For example, Chapter 4
identified that women fish less frequently than men on average, while younger fishers go fishing
fewer days in a year compared to older fishers. A statistically significant decline in the proportion of
people aged 30 to 44 who went recreational fishing at least once was also identified between 2018 and
2020 when Stage 1 NRFS data were analysed (Chapter 4), suggesting that it is possible COVID-19
and/or other factors led to different types of changes in fishing behaviour amongst fishers of different
ages.

Data from the Stage 3 longitudinal sample were analysed to identify whether the types of changes in
fishing activity observed between December 2019 and June 2021 differed depending on the gender or
age of recreational fishers, or on the state/territory they lived in. Figure 5.4 shows the average number
of day fishing trips undertaken per month during this period by these groups. More detailed data are
provided in Appendix 4.1. These data suggest that, for the most part, fishing activity changed in
similar ways for most recreational fishers between 2019 and 2021, irrespective of their gender, age or
the place they lived. Recreational fishing activity declined most during the first COVID-19 lockdown
in March and April 2020, and again during subsequent lockdowns. However, there were also some
differences. For example, during the 2020-21 summer, fishing activity increased more amongst male
than female fishers.
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