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Introduction

Introduction

1.1
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Study Background

The NSW Department of Primary Industries (DPI) is undertaking an environmental assessment of
recreational fishing in NSW. The complete environmental assessment will consider the
environmental, cultural, social and economic impacts of recreational fishing.

This report documents the threats and risks associated with recreational fishing on the flow of social
and economic benefits to the marine environment. It also provides a review of the social and
economic benefits derived from the activity of recreational fishing. The Australian National Centre for
Ocean Resources and Security (ANCORS) from the University of Wollongong are the principal
authors of the research and other key documentation, with inputs from the DPI. BMT was engaged
to facilitate the threat and risk assessment workshop and to coordinate a joint report (this document)
on the outcomes of the assessment.

The scope of the benefit research and risk assessment is described more fully in Sections 2 and 3
of this report, but in summary—

The assessment was state wide across the marine environment with assignment of risk levels
for the State’s three marine bioregions (North, Central and South);

The spatial extent of the assessment was from estuaries out to the limit of State waters and
further into the broader marine jurisdiction at the edge of Australia’s exclusive economic zone
where relevant. The assessment does not assess impacts of recreational fishing outside the
marine environment (e.g. impacts of recreational fishing in the freshwater environment);

The risk assessment focussed on the potential impacts of recreational fishing activities on the
social and economic benefits that the community derives from the NSW marine environment. In
this context the assessment sought to identify the risks of impacts to other water users — e.g.
commercial fishers, dive boat operators, swimmers, snorkelers, surfers, divers, boaters etc. with
consideration also given to the general community who may still value the aquatic environment
without directly interacting with it; and

Aboriginal fishers, the Aboriginal community and cultural heritage and use were excluded from
this assessment as they will be considered under a separate assessment, as will the
environmental impacts from recreational fishing.
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Introduction

1.2 Report Structure

The Report is structured as follows:

Section 2.

Section 3.

Section 4.
Section 5.

Section 6.

Summary of key terminology and outputs of the social and economic benefits research
on recreational fishing undertaken by ANCORS

Methodology for undertaking the risk assessment (Social and Economic) for
recreational fishing

Initial risk assessment, workshop proceedings and final risk assessment
Discussion and Conclusions

References

The assessment is supported by the following:

e Appendix A contains the Social and Economic Benefit Research Papers prepared by ANCORS

e Appendix B contains the detailed evidence tables prepared to support the risk assessment
(prepared by ANCORS and DPI)

e Appendix C contains a review of the key socio-economic impacts of recreational fishing on the
NSW Marine Estate prepared by ANCORS and DPI. It also contains more detailed information
about the risk assessment process and methodology used.

e
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Summary of Social and Economic Benefits

2 Summary of Social and Economic Benefits

2.1  Scope of Benefit Assessment
The key terms and benefit categories used in this assessment are defined below and flow into the
research papers on the benefits from recreational fishing contained in Appendix A as well as the risk
assessment for recreational fishing as described later in Section 3 and 4 of this report.
Definitions for these terms are sourced from the document, BMT WBM (2017) New South Wales
Marine Estate Threat and Risk Assessment Report Final Report (prepared for the Marine Estate
Management Authority (MEMA) and the MEMA document, Glossary of Terms (2017) both of which
are available from https://www.marine.nsw.gov.au/.

2.2 Key Terms - Benefits
Social and economic benefit, also called community benefit, is defined as anything that contributes
to the wellbeing of the community.
There are three separate categories of community benefits considered as part of the assessment:
economic, social and environmental benefits. Many community benefits are based on what people
think is important (what they value). A community benefit of the marine environment could be:
e swimming at the beach,
e boating in an estuary,
e doing something as a hobby (e.g. fishing, kayaking, surfing, bird watching, etc.),
e running a business (e.g. whale watching business, charter fishing, commercial fishing, etc.),
e clean waters and marine biodiversity,
e intrinsic values i.e. valuing the environment regardless of direct benefits. The Marine Estate

Management Act 2014 uses the term ‘community value’ for this.
2.3 Social and Economic Benefit Categories

The social and economic benefit categories that are used in the research papers and that flow
through to the risk assessment are further described below:

Social Benefit Categories

F:\Environmental Assessment\Socio-economic Risk Assessment Final\R.A10978.001.02.01_

Safety, Health & Wellbeing [including relaxation]

The tangible or material benefits to wellbeing, including physical or mental health outcomes, human
safety (e.g. safety from injury or death) as well as stress relief and relaxation benefits.
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Summary of Social and Economic Benefits

Socialising & Sense of Community

The relational aspects of wellbeing, including opportunities to interact with family, friends and the
broader community. We also considered benefits (or impacts) to community cohesion and harmony,
including impacts on a community’s sense of identity.

Enjoying the Biodiversity & Beauty of the Marine Environment (social intrinsic value)

The subjective aspects of wellbeing, including how people feel about or relate to the marine
environment. This benefit is strongly linked to the values and worldviews of individuals and groups
within the community which influence how they perceive and interact with the natural environment.

Consumptive Use [e.g. extracting]

The wellbeing benefits associated with extractive use — i.e. fishing — within the marine environment
and therefore concentrates largely on the commercial and recreational fishing sectors, including
charter fishing operators. These benefits may be physical (i.e. the health benefits of eating seafood)
or mental (e.g. relating to enjoyment or relaxation).

Economic benefit categories
Indirect economic values
These are values that are less direct and can be monetary or non-monetary in nature. For example,

a business which supplies fishers with equipment or supplies for fishing. Alternatively, the values of
appreciation of the environment, such as a nice view or clean water are indirect economic values.

Intrinsic & bequest values (economic intrinsic value)

An intrinsic value reflects the inherent characteristics of an environmental asset e.g. a marine
ecosystem, that are not related to use. The value that people put on knowing that future generations
will have the option to enjoy an environmental asset is the bequest value.

Viability of businesses

The capacity of a business to meet all of its costs including opportunity costs from its gross revenue,
thus remaining profitable and sustainable in the long term.

Employment and the value of production

Employment is where a resource, usually labour, is used in production, earning wages. The value of
production can be gross value (price*catch = gross revenue for a commercial fish catch sale). In an
economy the value of production is revenue less the costs of the inputs used in production, giving an
added value measure, referred to as a gross state product.

Direct economic values

These are values that are monetary and associated with the direct use of the resources in the marine
environment. An example of a direct economic value is the monetary value of a commercial fish catch
(price * catch = gross revenue).

P 7x)
F:\Environmental Assessment\Socio-economic Risk Assessment Final\R.A10978.001.02.01_ g )
PB 26 May.docx w7 BMT



Assessment of the social and economic impacts of recreational fishing on other user 5
groups in NSW

Summary of Social and Economic Benefits

2.4

Individual enjoyment values (consumer surplus)

Consumers have a willingness to pay for a good or service. On paying the required price, the
consumer may enjoy a consumer surplus, which is the difference between the amount spent and
their willingness to pay.

Benefits from Recreational Fishing

Research papers on the social benefits and economic benefits that specifically flow from recreational
fishing have been reviewed and summarised by ANCORS and are attached as part of Appendix A
of this report.

The papers have been prepared in accordance with the key terms and concepts outlined above.

Social Benefits of Recreational Fishing - Summary

Recreational fishing provides safety, health and well-being benefits to people by providing an
avenue for physical exercise and opportunities to explore natural environments. Exposure to nature
and nature-based recreation has positive effects on mental health and emotional wellness, relieves
stress, increases positive moods and concentration, and reduces mental fatigue and aggressive
behaviour. Fishing can help to reduce anxiety and promote relaxation by lowering stress by escaping
from work and/or family demands or to connect with nature or to recover from physical and mental
trauma.

Recreational fishing promotes socialising and a sense of community by providing an opportunity
to participate in family, social and club-based activities and thereby contributes to a sense of
community cohesion across diverse groups. Several studies indicate that recreational fishing
provides people across different cultural backgrounds the opportunity to ‘hunt and gather’ and is a
social means of providing food for family and friends.

Recreational fishers spend a considerable amount of time on or adjacent to water bodies and develop
an intimate knowledge of these areas, enjoying biodiversity and beauty of marine estate. This
enables them to report incidences of illegal behaviour resulting in pollution or change in ecosystems
and get involved in habitat enhancement projects.

The social benefits associated with consumptive use are related to the regular consumption of fresh
fish which can improve physical health, and the act of catching the fish can improve mental health
and the interaction with nature can increase appreciation of the natural environment.

Economic Benefits of Recreational Fishing - Summary

F:\Environmental Assessment\Socio-economic Risk Assessment Final\R.A10978.001.02.01_

The intrinsic value reflects the inherent characteristics of the marine estate that are not related to
use, while the bequest value indicates the value people place on knowing that future generations
will have the option to enjoy the marine estate in the same condition as the present generation.
Recreational fishers seek fishing experiences that they value highly and so they assign a high
intrinsic and bequest value to fish stocks, their sustainable management and the management of the
ecosystem they inhabit.
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Summary of Social and Economic Benefits

Recreational fishing expenditures are made by individual fishers from their household budgets when
they go fishing and indicate values of production and employment. Recreational fishers in NSW
spend around $1.6bn per year in fishing-related expenses, which generates an economic output in
the NSW economy of $3.42bn per year and supports an estimated14,254 full time equivalent jobs
(DPI 2018). There are further economic benefits from charter fishing businesses and over 200 tackle
retail businesses. Many recreational fishers also retain catch for home consumption as food, deriving
the economic benefit of not having to purchase seafood at retail market prices. Recreational fishing
is an important part of the NSW tourist industry with interstate and Sydney anglers spending in
coastal towns, supporting these rural communities. Events such as recreational fishing tournaments
also bring considerable numbers of tourists and expenditure to coastal towns.

The individual enjoyment value from fishing to an angler will either equal or exceed their actual trip
expenditures. The difference between the individual enjoyment value from fishing and the
expenditure associated with fishing, is called consumer surplus. This can provide a dollar estimate
of what consumers would have paid for different quantities of the fishing experience over actual trip
expenditure. The NSW Recreational Fishing Licence fee is a small part of the total consumer surplus
and is used to improve fishing access and facilities, aquatic habitat protection and rehabilitation, and
enhancing fisheries thus increasing enjoyment benefits from the management of ecologically
sustainable fisheries.
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3

Methodology — Threat and Risk Assessment
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Methodology

In approaching the threat and risk assessment component of the project, DPI sought that the risk
assessments be conducted using a consequence/likelihood approach in accordance with AS / ISO
31000:2018 (TARA originally completed under AS/NZS ISO 31000:2009) and must align with the
NSW State wide Threat and Risk Assessment (BMT WBM, 2017).

Appendix C contains further methodological information about the risk assessment including the risk
matrix, likelihood and consequence tables used in the assessment.

The aim of the assessment was to build on the information gathered within the 2017 TARA and
specifically include the relevant benefits and threats categories identified from the previous
assessment. Literature review (not primary research) was used to expand existing information and
justify the risk scoring. This included both quantitative and qualitative information, where available.

The current risk assessment focused specifically on the potential impacts of recreational fishing
activities on the social and economic benefits that the community derives from the NSW marine
environment. In this context the assessment sought to identify the risks of impacts to other water
users — e.g. commercial fishers, dive boat operators, swimmers, snorkelers, surfers, divers, boaters
etc. with consideration also given to the general community who may still value the aquatic
environment without directly interacting with it.

The spatial extent of the assessment was state wide across the marine environment, from estuaries
out to the limit of State waters and further into the broader marine jurisdiction at the edge of
Australia’s exclusive economic zone where relevant. It excluded freshwater environments.

The attribution of risk scores was made in the three regions identified as part of the assessment;
northern, central, and southern.

The temporal scale of the assessment focuses on current impacts from recreational fishing and the
risk scores were generated based on existing management and regulations that are currently in place
at the time of the assessment in 2021.

As not all stressors are relevant to recreational fishing activity, a subset of the stressors from the
2017 TARA were identified for use as part of the specific assessment. These included:

e Resource use conflict (Conflict over access and use; anti-social behaviour and unsafe practices;
overcrowding/ congestion, loss or decline of marine industries, excessive or illegal extraction).

e Environmental (Water pollution on environmental values, wildlife disturbance, habitat, reduction
in abundances of species and trophic levels; pests and diseases.

e Governance of the marine environment (Lack of compliance with regulations (by users) or lack
of compliance effort by agencies); and

e Public safety (Wildlife interactions).
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Assessment of the social and economic impacts of recreational fishing on other user 8
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Methodology — Threat and Risk Assessment

The stressor ‘Conflict over access and use’ was further broken down between: (a) conflicts between
recreational fishing and commercial fishing, (b) conflicts between recreational fishing and other water
borne uses and (c) conflict within the recreational fishing sector (intra-sectoral).

Further information about the key socio-economic threats and stressors of recreational fishing are
summarised in Appendix C.

e
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Initial Risk Assessment, Workshop Proceedings and Final Risk Assessment
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4 Initial Risk Assessment, Workshop Proceedings and
Final Risk Assessment

4.1 Initial Risk Assessment
The ANCORS and DPI team prepared a detailed justification narrative/evidence document which
formed the basis for setting the initial risk scores for the identified threats to social and economic
benefits from recreational fishing.
Based on this evidence, an initial risk assessment matrix was prepared. A copy of the Initial matrix
(representing the starting point for the workshop) is shown in Table 4-1.

4.2  Workshop Proceedings

A risk workshop was held with experts from across relevant NSW Government Departments as well
as invited stakeholder participants (local government, community representatives from existing DPI
working groups), independent academic experts and some targeted industry involvement
(commercial fishing).

A copy of the initial risk matrix and evidence document was provided to participants in advance of
the workshop for review.

The workshop was carried out on 3 June 2021 at a Sydney Airport hotel venue and included both in-
room participants as well as a small contingent of participants joining via video conference.

To facilitate getting through the assessment in the time allotted, the facilitator’s approach was to have
the ANCORS team (as the primary author of the evidence report) to focus on each threat/stressor
category within the Initial Risk Assessment using a standard ‘script’ approach as follows —

(1) Explain the working definition of the threat/stressor as it relates to recreational fishing.

(2) Provide an example(s) of the types of activities that would fit in this category — and what it
includes or excludes (if relevant).

(3) Describe how the threat or stressor affects the flow of social benefits (undertaken by the social
expert) — to overview the risk score allocated against the four (4) social benefit categories and
highlight any specific evidence that has influenced the scores and any different risk scores
between the three regions; and

(4) Describe how the threat or stressor affects the flow of economic benefits (undertaken by the
economic expert) — to overview the risk scores allocated against the three (3) economic
benefits categories and highlight any specific evidence that has influenced the scores including
any different risk scores between the three regions.
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Assessment of the social and economic impacts of recreational fishing on other user groups in NSW

Initial Risk Assessment, Workshop Proceedings and Final Risk Assessment

Table 4-1

Initial Risk Assessment matrix

10

SOCIAL BENEFITS

ECONOMIC BENEFITS

Socialising and sense of | Enjoying the biodiversity and Employment and value of Individual enjoyment value
Safety, health and wellbeing community beauty of the marine estate |Consumptive use (extracting)| Intrinsic and bequest values production (consumer surplus)
STRESSORS North | Central [ South North | Central [ South North | Central | South North | Central | South North | Central | South North | Central | South North | Central [ South
Conflict over access and use
Inter-sector (commercial and rec) 1 2 4 5 6 7
Inter-sector (rec and other) 9 10 12 13
R U Intra-sector (rec) 15 16| 17 18 19
esource Use Anti-social behaviour 23 24 27
Conflict
Unsafe practices 30 34
Overcrowding/congestion 37 38 39 40| 42
Loss or decline of marine industries 44 46 48
Excessive or illegal extraction 50 51] 52 53]
Water pollution on environmental
values - litter, solid waste, marine
debris and microplastics 57| 58] 59 60| 61 62 63
Wildlife disturbance 64 65| 66 68
Environmental |Habitat disturbance
Reductions in abundance of species
and trophic levels 78 79 80 81 82 83 84
Pests and diseases 85 87 88 89 90| 91
Climate change stressors - 50 years 92 93 94 95 96 97 98
Inadequate/inefficient regulation or
over regulation 101 102
Governance of - - -
) Lack of or ineffective community
the marine
engagement
estate - - .
Lack of compliance with regulations
(by users) 113 114 115 116 117 118 119
Public safety  |Wildlife interactions 120
Minimal Low |Moderate| High
KEY
Prl
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Initial Risk Assessment, Workshop Proceedings and Final Risk Assessment

4.3
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A discussion was then held with workshop participants around —

Any suggested or proposed changes to the initial risk scores and the associated
reasons/evidence for this.

Any new evidence that was relevant and could be presented or tabled; and

Any changes to the metadata underpinning the risk — as it relates to the adequacy of the
information (Adequate, Limited or Inferred), trend information (increasing, decreasing or stable),
timing of when the impact is likely to occur (if not happening now), and scale (is risk highly
localised or region-wide)

Notes and recommended changes to the evidence and risk rating were documented by the ANCORS
team with DPI support staff taking details notes of the proceedings and discussions.

Changes to the Evidence Document and Risk Scores

A summary of the discussions, resolutions and actions for each group of cells in the initial risk matrix
from the workshop proceedings was used by the ANCORS expert team and DPI to revise the
evidence document and final risk register.

In addition to supplementing the evidence document with new information and material, key changes
to risk scores that affected either ‘moderate’ or ‘high’ risk ratings coming out of the workshop can be
summarised as follows —

Conflict between recreational fishing and commercial fishing (inter-sectoral) — increased the
consequence of impact causing an upgrade of the risk scores to ‘Moderate’ for the economic
benefit categories of employment and value of production and individual enjoyment value
(consumer surplus)

Conflict between recreational fishing and other passive and recreational users groups (inter-
sectoral) — increased the consequence of impact causing an update of the risk score to
‘Moderate’ on the social benefit category of enjoying the biodiversity and beauty of the
marine environment

Conflict between recreational fishing and other passive and recreational users groups (inter-
sectoral) — increased the consequence of impact causing an update of the risk score to
‘Moderate’ on the economic benefit category of employment and value of production

Reductions in abundances of species and trophic levels - increased the likelihood of impact
causing an update of the risk score to ‘Moderate’ on the social benefit category of enjoying the
biodiversity and beauty of the marine environment

Reductions in abundances of species and trophic levels - increased the consequence of impact
causing an update of the risk score to ‘Moderate’ on the economic benefit category of individual
enjoyment value (consumer surplus)

Pests and diseases — increased the consequence of impact causing an update of the risk scores
to ‘High’ for the social benefit category of consumptive use (extracting)
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Assessment of the social and economic impacts of recreational fishing on other user 12
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Initial Risk Assessment, Workshop Proceedings and Final Risk Assessment

4.4
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Pests and diseases — increased the consequence of impact causing an update of the risk scores
to ‘High’ for the economic benefit category of employment and value of production and
‘Moderate’ risk for the economic benefit category of intrinsic and bequest values and
individual enjoyment value (consumer surplus)

Inadequate regulation of recreational fishing — increased the likelihood of impact causing an
update to risk score to ‘Moderate’ in the Southern Region on the social benefit category of
enjoying the biodiversity and beauty of the marine environment

Lack of compliance with regulation (by users) — increased the consequence of impact causing
an update to risk scores to ‘Moderate’ for the social benefit of consumptive use (extracting)

Lack of compliance with regulation (by users) — increased the likelihood of impact causing an
update of the risk score to ‘Moderate’ for the economic benefit category of intrinsic and bequest
values, employment and value of production and individual enjoyment value (consumer
surplus)

In addition to the above changes to ‘Moderate’ and ‘High’ risks, a range of new evidence was
presented and incorporated that changed several risk ratings across the Initial Risk Assessment from
‘minimal’ to ‘low’ (not specifically listed on the basis that they still remain ‘acceptable’ risks).

The following was also undertaken in relation to threat categories:

Further clarity and agreement on the scope of the Climate Change stressor as it relates to
recreational fishing and time scale changed from 50 years to 20 years

Modifications and improvements to the wording of the stressors within the Governance of the
Marine Environment threat category and the stressor, Lack of recreational fisher awareness
of the marine estate was added as a new threat category to the risk matrix and scored

Critical Knowledge Gaps and the stressor, Inadequate social and environmental
information was added as a new threat category to the risk matrix and scored

Final Risk Assessment

In accordance with the above changes, a copy of the Final risk matrix is shown in Table 4-2.

The final evidence document prepared by ANCORS is contained in Appendix B.

Both documents were provided to workshop participants for final comments before inclusion into this
report.
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Assessment of the social and economic impacts of recreational fishing on other user groups in NSW

Initial Risk Assessment, Workshop Proceedings and Final Risk Assessment

Table 4-2

Final Risk Assessment matrix (8 July version)

13

SOCIAL BENEFITS

ECONOMIC BENEFITS

Safety, health and wellbeing

Socialising and sense of

community

Enjoying the biodiversity and
beauty of the marine estate

Consumptive use (extracting)

Intrinsic and bequest values

Employment and value of

roduction

Individual enjoyment value

(consumer sur

plus)

STRESSORS

North Central South

North Central

South

North Central South

North Central South

North Central South

North Central

South

North

Central

South

Resource Use Conflict

Conflict over access and use

Inter-sector (commercial and rec)

Inter-sector (rec and other)

Intra-sector (rec)

Anti-social behaviour

Unsafe practices

Overcrowding/congestion

Loss or decline of marine industries

Excessive or illegal extraction

Environmental

Water pollution on environmental values - litter,
solid waste, marine debris and microplastics

Wildlife disturbance and interactions

Habitat disturbance

Reductions in abundance of species and trophic
levels

78

79

80|

Pests and diseases

85

86

87

Climate change stressors - 20 years

Governance of the
marine estate

Inadequate regulation of recreational fishing

Lack of or ineffective community engagement

Lack of recreational fisher awareness of the
marine estate

Lack of compliance with regulations (by users)

92

106

120

Public safety

Wildlife interactions

127|

Critical knowledge
gaps

Inadequate social and economic information

134

93|

107

121

135

94

81

95|

82|

101

115]

122|

136

102|

123

137|

Minimal Low

Moderate

KEY
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124

83| 84
91
97| 98|
118 119]
125 126
139 140
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Discussion and Conclusions
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Based on the final risk matrix refer Table 4-2:
‘High’ risks have been identified for the following stressors:
e Unsafe practices in relation to the social benefit of safety, health and wellbeing

e Pests and diseases in relation to the social benefit of consumptive use (extracting) and the
economic benefit of employment and value of production

‘Moderate’ risks to one or more social or economic benefit category have been identified for the
following stressors:

e Conflict over access and use across: Inter-sector (commercial and recreational fishing), Inter-
sector (recreational fishing and other users) and Intra-sector (within recreational fishing)

e Overcrowding/congestion

e Loss or decline of marine industries

e Water pollution on environmental values - litter, solid waste, marine debris and microplastics
e Wildlife disturbance and interactions

e Reductions in abundance of species and trophic levels

e Pests and diseases

¢ Inadequate regulation of recreational fishing

e Lack of compliance with regulations by users

Consistent with the 2017 TARA methodology, these ‘High’ and ‘Moderate’ risks represent priorities
for management coming out of the assessment.

The ‘Low’ or ‘Minimal’ risks identified represent issues that should be regarded with a watching brief
as part of future reviews of this assessment.

In general, the risk scores are the same across the three regions. However, there are number of
instances where the risk scores are higher in the Central region than in other Regions, owing to the
higher population and the recreational fishing effort present in that region. Similarly, the evidence
presented often involves highly localised incidents and issues. In this context, there may be grounds
for consideration of regional and local management responses to risk treatment as opposed to state
wide responses.
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The Economic Benefits of Recreational Fishing
Alistair Mcllgorm and Rachel Nichols

The Australian National Centre for Ocean Resources and Security (ANCORS), University of
Wollongong.

Recreational fishing is popular outdoor leisure activity in which people of all ages and backgrounds
are motivated to catch fish using a range of different methods?. Globally, there are estimated to be
220 million recreational fishers (Arlinghaus et al. 2019) enjoying a range of psychological, social,
educational, and economic benefits to fishers and society that are not associated with commercial
fisheries (FAO 2012). Internationally recreational fishing participation rates are reducing in response
to increased urbanisation and industrialisation and cultural and corresponding value changes
(Arlinghaus et al. 2015; 2020). Declines are also evident in other forms of outdoor leisure activities
including running (Kennedy et al. 2019), hunting (Robison and Ridenour, 2012; Winkler and Warnke
2013), and golf (McGinnis et al. 2021)2. Outdoor leisure activities are increasingly substituted with
indoor leisure activities including electronic entertainment and has the potential to decrease direct
interactions with wildlife (Pergams and Zaradic 2006; Robison and Ridenour, 2012). However, there
is growth in this beneficial pastime in some developing economies (Arlinghaus et al. 2020) and
surveys have shown that recreational fishing continues to be a popular activity in Australia with 3.6
million anglers in 2000 (Henry and Lyle 2001). One million people of all ages were fishing
recreationally in NSW in 2000 (Henry and Lyle 2001). In 2013-14, there were reported to be 850,000
recreational fishers resident in NSW/ ACT (West et al. 2015).

A challenge for managing recreational fisheries is that in a jurisdiction or a region, it is a
heterogeneous activity. Motivations, aspirations, target species, fishing styles, fishing priorities,
participation rates, compliance, engagement and interest with fisheries management and fisheries
science can all differ between individual recreational fishers or groups of recreational fisheries (Hutt
and Bertoli, 2007). Studies of recreational fisher activity measuring trips or days fished, confirm the
differing levels of fishing activity among anglers, referred to as their “avidity” (West et al. 2015,
Murphy et al 2021). There are broad range of activity levels from many fishers who fish just a few
days a year, to more dedicated hobbyists and enthusiasts who can fish many days per year (Henry
and Lyle 2001, West et al 2015). Given this heterogeneity among fishers, each fisher will experience
a differing benefit from their fishing activity. This benefit is difficult to measure, being similar to valuing
a “tourism experience”, rather than recording production in a commercial fishery.

In analysis of the economic benefits, recreational fishers value both the experience as a form of
leisure and also the capture of a fish. The benefits to the individual angler include the expectation of
catching a fish and the challenge and thrill of the fishing experience. The fish caught can be
considered food, or it may be caught and released, helping to retain the quality of fishing. The
benefits from a recreational fishing trip are personal, reflecting a range of leisure and capture
motivations in planning, travelling to a site, undertaking a fishing experience, travelling back and
recollecting the trip (Cunningham et al. 1985).

These benefits to society and to anglers from recreational fishing can be assessed by estimating:
o the intrinsic and bequest values;
¢ the employment and value of production; and

! line fishing (bait and/or lure/jig/fly lines); pot/trap (baited, passive use); net (including scoop and drag/seine nets); dive collection
(underwater spearfishing and hand collection by snorkel, scuba or hookah); and other methods (e.g. other hand collection and the use
of pumps and spades) (West et al. 2015).

2 Thanks to Dr Daryl McPhee for these observations.
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¢ the value of individual enjoyment as measured by consumer surplus.
Intrinsic and bequest values

Intrinsic values reflect the inherent characteristics of an environmental asset that are not related to
use, while bequest values indicate the value people place on knowing that future generations will
have the option to enjoy an environmental asset in the same condition as the present generation.

Recreational fishers seek fishing experiences that they value highly and so they assign a high
intrinsic value to fish stocks and their sustainable management. Recreational fishers are the main
alternative user group to commercial fishers, and their high value of access benefits the intrinsic
value of a shared stock under management (FAO 2012). Fisheries management uses input
regulations to control fishing effort via licences, fees, gear and method restrictions, closed times,
areas and seasons. Catch output is limited by size limits, bag and possession limits and not being
able to sell catch. These input and output controls enable management to reduce fishing mortality
and allow more recreational fishers to share the benefits from access (FAO 2012). Management
maintains sustainable recreational fishing and enhances the intrinsic value of fish stocks which
benefits society.

Management of recreational fishing also supports the bequest value of fish stocks for future
generations in line with the principles of ecologically sustainable development. Recreational fishers
see their fishing and conservation ethic as contributing to the value of access of these fisheries to
future generations.

Recreational fishing can also increase the intrinsic and bequest values of the fish stock where fishery
management improves fish habitat, biotic manipulations, such as stocking, removal of predators,
pest species and developing artificial reefs. The development of added value through “put and take”
fisheries and fish tourism may also enhance the intrinsic value of these fishery assets (FAO 2012).
In NSW the recreational fishing licence fee supports research, conservation and other functions that
maintain or may even increase the benefits from access, through for example, habitat enhancement,
artificial reefs and fish stocking which enhance the intrinsic and bequest values of the resources.

Employment and the value of production

Recreational fishing expenditures are made by individual anglers from their household budgets in
pursuit of their hobby and leisure priorities. These expenditures are an input to the general economy
and can be estimated by surveys and regional economic modelling. However expenditures alone do
not measure the total net economic value of the benefits experienced by fishers.

The direct expenditures by recreational fishers into businesses generate an economic contribution
in the economy contributing to business incomes and employment. For example, wages paid to
those who work in tackle shops, boat repair, fuel, bait and ice suppliers which also have indirect “flow
on” benefits to a regional economy. The initial expenditures by recreational fishers, have indirect
benefits to economies in a similar way to tourism, with expenditure on accommodation, dining and
travel. There are also larger capital investment expenditures by recreational fishers on holiday
accommodation, caravans, boats and vehicles with some portion being attributable to recreational
fishing activity (Mcllgorm and Pepperell 2013, Ridge Partners 2013).

Many recreational fishers retain catch for home consumption as food giving it a shadow value at
least equivalent to a commercial landed value, or more due to not having to purchase seafood at
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retail market values. This benefit is not recorded in national accounts and is regarded as a form of
the “home production of food” (ABS 1992, Ridge Partners 2013).

Measuring individual enjoyment value (consumer surplus)

The benefits from fishing to an angler must be either equal to or in excess of their expenditure,
otherwise they would not be incentivised to fish. When all expenditure is made and the fisher is about
to fish, what is the value of access to the fisher of the fishing experience at that point (i.e. what is the
dollar value they place on the benefit they expect to receive from the fishing experience?). If afishery
was privately owned, like a “put and take fishery”, the value of access is an entry fee, which is a
market measure. If the angler is willing to pay this fee, this indicates the benefit they receive from
fishing must be at least equal to the value of this fee®. Access to a marine fishery does not attract an
access fee, and so the value of this access is not given by a market and so must be estimated using
non-market valuation methods. Common techniques include “revealed preference” methods that use
fishery behaviour to estimate value. The most popular is the travel costs method which uses fisher
travel behaviour to a fishing site to form a demand curve (Mazur and Curtotti 2015). This demand
curve indicates the value of fishing to anglers expressed as a dollar value against the quantity of
fishing experiences. The difference between the benefits from fishing and the expenditure associated
with fishing, is called “consumer surplus”.

Consumer D d
. surplus eman
Unit P
————————————— curve
cost
Consumer

1
1
]
Expenditure :
I
1

Quantity

The consumer surplus measures the “use” value and not the total net economic value which includes
less tangible benefits valued by the fisher (Mazur and Curtotti 2015).The diagram above shows the
demand for recreational fishing and the consumer surplus area under the demand curve, less
associated angler expenditures, and so provides a dollar estimate of what consumers would have
paid for different quantities of the fishing experience over and above the observed expenditure.

Estimates of the benefits of recreational fishing in NSW

The current total net economic benefits of recreational fishing in NSW has not been determined but
estimates of expenditure have been made through surveys. In 2012 the total expenditure on travel
for recreational fishing trips, fishing tackle and boat-related items by 770,000 adult anglers in NSW
was estimated as $1.625bn (Mcllgorm and Pepperell 2013). The total expenditure estimate reflects
the number of anglers, the number of days fished and their expenditure per day.

The total impact in the NSW economy state wide of this expenditure was a direct and indirect
economic output of $3.42 billion (DPI 2018). The associated Gross Value Added (GVA), the

3 A purchase of a recreational fishing (RF) licence, is a cost to the fisher for access in addition to fishing expenditures, and reflects
forgoing part of the total net value they attribute to their potential fish catch and other non-market benefits they gain from fishing access
(FAO 2012).
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preferred economic indicator, was $1.625bn which was 0.36% of the Gross State Product (GSP) in
the total NSW economy (Mcllgorm and Pepperell 2013). There was $877.3m of Household income
generated as wages in retail, finance and insurance, hospitality, professional and technical services
and the wholesale trade sectors. There were a total of 14,254 full time equivalent jobs in the retail
trade sector, hospitality, personal and other services and in the transport and storage sector
(Mcllgorm and Pepperell 2013).

In 2018-19, Tourism contributed $46.5 billion (Tourism Consumption) to the NSW economy and
employed 296,200 people (Destination NSW, 2020). Whilst the link between recreational fishing and
tourism is not necessarily direct, it is evident that it is one of the activities that many tourists
participate in whilst on holidays (Voyer et al. 2017 Page 9).

The economic benefits from recreational fishing in NSW also have a strong regional element with
Sydney anglers taking fishing trips inland and to towns along the NSW coastline. This leads to direct
and indirect expenditures of $818m, supporting 2,183 FTE direct and indirect jobs in both Sydney
and in their regional destination (Dominion, 2003).

A 2005 report investigating the importance of recreational fishing expenditure to the economies of
two coastal towns in northern and southern New South Wales. In Port Macquarie and
Narooma/Bermagui, it was estimated that annual expenditure by local anglers was $7.9m and
visiting anglers $14.8m, totalling $22.8m per annum in Port Macquarie and expenditure by local
anglers was $4.3m and visiting anglers $20.6m, totalling $25.0m per annum in Bermagui/Narooma
(Mcllgorm et al. 2005 p46-47).

Recreational fishing visitors to Port Macquarie and Narooma-Bermagui directly and indirectly
supported 276 and 209 FTE jobs respectively (Mcllgorm et al. 2005). Tourism expenditure by all
visitors accounted for more than 60% of jobs in these towns, with recreational fishing being an
important component and attraction within and outside of the tourist high season (Mcllgorm et al.
2005).

Interstate recreational fishers, mainly from Victoria and Queensland, spent an average of $393.31
per trip, while NSW recreational fishers spent $184.63 per trip on average (Mcllgorm and Pepperell
2013). Fishers also spend money on restaurants, shopping, accommodation services and fuel, bait
and tackle. The recreational fishing industry supports an estimated 200 tackle retail businesses.

Catching high quality fresh fish is also a benefit. The estimated total catch of 10 popular recreational
finfish species4 was 1,584 tonnes in 2013-14 (West et al. 2015) or 943 tonnes in 2017-185 by
recreational fishing licence holder households (Murphy et al. 2021). This would equate to a food
consumption value of between $9.4m to $15.8m per annum enjoyed in home consumption by
recreational fishersé.

The annual revenue from the NSW Recreational Fishing Licence (fee) is approximately $16.1m in
the period 2018-19 (DPI pers. comm.). This is indicative of an unknown fraction of the current value
put on access to fish by recreational fishers (i.e. part of their “willingness to pay” as seen in consumer
surplus). The funds from the fee have a range of economic benefits to the sector funding research,
improving fishing access and facilities, aquatic habitat protection and rehabilitation, and enhancing
fisheries (e.g. artificial reefs, fish stocking and FADs), which enhance the sustainability of the fish
stocks and their ecological service benefits long term. Funding of recreational fishing education, and

4 Bream, Dusky Flathead, Sand Flathead, Mulloway, Australian Salmon, Silver Trevally, Snapper, Tailor, Sand Whiting, Yellowtail
Kingfish

5 Noting that the 2017-18 survey data provided estimated catches for recreational fishing licence holders and their households only.

6 This assumes a price at first sale of $10/kg whole fish averaged for indicative purposes. An equivalent retail price would exceed this.
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enforcement of rules also support the management regime integrity which benefits the sector and
intrinsic and bequest values. There are approximately 520 recreational fishing licence fee agents
who sell recreational fishing licences statewide from their fuel retail, bait and tackle shops and
various other businesses in rural areas (DPI pers. comm.).

Non line fishing methods

Line fishing is used by 82% of NSW recreational fishers and in 2017-18 contributed 91% of fishing
effort (Murphy et al. 2021). There is little economic information on specific catch weights of non-line
fishing methods such as recreational spearfishing, trapping, netting or by hand gathering in NSW.
The experiential value, or expenditure made by these fishers has not been specifically determined.
There is strong targeting, catch retention and home consumption of catch for finfish species, as well
as invertebrates such as prawns, mud crabs, blue swimmer crabs, abalone, rock lobster etc. (West
et al. 2015 Murphy et al. 2021).

The DPI data on non-commercial catch are for both recreational and indigenous fishing, for example
in 2018-19 annual catch of abalone 5.4t (DPI 2019), rock lobster 15.4t (DPI 2020a). The need for
more accurate recreational catch data on these high commercial value species is recognised, as the
total commercial catch is limited by quotas (DPI 2019, 2020a). The data for recreational catch in the
statewide survey are estimated in numbers, for species such as prawns, mud crabs, blue swimmer
crabs, and also invertebrate species, such as cockles, pipis, beachworms and nippers (Murphy et
al. 2021). Collection and harvesting recreational bait such as beachworms and nippers benefits
fishers as they purchase less from the retail bait market. Purchasing bait benefits commercial fishing
industry suppliers.

Charter fishing

The charter sector enables anglers to take angling trips on a hire basis. An estimated $24 million
was spent on fishing fees and non-charter items, such as food and accommodation in 2017-18, with
approximately half of the expenditure coming from charter fishing fees. The charter sector
contributed $50.17m in output, $23.48m in added value, $12.36m in household incomes and a total
of 188FTE jobs to the state economy (Dominion, 2014). There is a significant capital investment in
charter vessel businesses with economic benefits to the community.

Fishing tournaments

In NSW fishing tournaments have been developed to provide opportunities to help the sport, while
bringing additional economic benefits to the hosting communities. Fishing tournaments include game
fishing, spear fishing, general coastal (mixed species) and inland events and a number of specialist
species competitions such as snapper, bream, dusky flathead, bass and golden perch. Online fishing
tournaments are also increasing in popularity and are run Australia wide with thousands of dollars’
worth of prizes offered to winning fishers each month.

Popular tournaments, such as the Evans Head Fishing Classic and the Port Stephens Club Marine
Trailer Boat Fishing Tournament have high participation rates with over 1,000 anglers and 300-400
boats taking part to compete for over $80,000 in species and lucky draw prizes each year (Port
Stephens 2019). Game fishing tournaments such as the Port Stephens Billfish Shootout can also
attract in excess of 800 anglers with individual prizes of up to $200,000 offered.

Game fishing tournaments increase economic activity by attracting visitors to regional coastal
communities (Pepperell 2002, Ward et al. 2012). In an Australian East Coast study which included
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NSW, total expenditure (including fuel, equipment, accommodation, travel, food and travel) reported
by tournament participants for all their trips in 2011 was $20.0m for Port Stephens and $7.0m for
Bermagui (Ward et al. 2012).

Summary

In summary, there are a range of economic benefits seen in angler participation and expenditure
data that have considerable beneficial impacts in NSW. The benefits can also be seen in regional
areas where recreational fishers provide significant economic benefits to coastal towns and
communities dependent on tourists. There are also additional economic and community benefits
associated with charter fishing and tournament events.
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The Social Benefits of Recreational Fishing

Michelle Voyer, Bridget Mullany, The Australian National Centre for Ocean Resources & Security
(ANCORS), University of Wollongong.

There have been a number of studies on recreational fishing which provide insight into the benefits
that are derived from this activity. The majority of these focus on the benefits to the individuals
involved in the activity, however a number also give insights into the broader societal benefits.

Globally, approximately 11% of the population participate in the sporting and social aspects of
recreational fishing (van Putten et al., 2017). Within developed nations participation rates in
recreational fishing is estimated to be 1 in 10 people, accounting for 220 million fishers (Arlinghaus
et al., 2019).

Recreational fishing is an activity accessible to wide section of the community and is therefore often
promoted as an inclusive activity open to all ages, genders, ethnicities and levels of ability. In
practice, recreational fishing in Australia is largely dominated by men (McManus et al., 2014, West
et al., 2015), with female participation seen at lower levels. In a 2015 study of recreational fishing in
NSW, males accounted for over two-thirds of the participation rate in recreational fishing (16.9%)
compared with females (6.6%)(West et al., 2015).

Within NSW recreational fishing is viewed as an important pastime for 1 in 8 residents, and in total,
represents the third highest annual participation rate within all physical/recreational activities
(Murphy et al., 2021). In 2017, 432,218 NSW residents held recreational fishing licences (Murphy et
al., 2021). Among licence holders, the majority (62%) fished in estuaries, followed by oceanic waters
(35%) highlighting the dominance of saltwater fishing in NSW. The highest rates of participation in
recreational fishing in NSW are children (5-14 years) and adults in the 33-44 years age group (West
et al., 2015).

In 2016, a survey of recreational fishers in NSW found that recreational fishers tended to fall into one
of five classes of recreational fishers, as summarised below.

1. Social fishers (21.7%): these fishers prioritise the social and escapism aspects of the fishing
experience.

2. Generalists (14.4%): these fishers have no clear motivational preferences

3. Hunter gatherers (22.6%): these fishers are motivated primarily by catching, retaining, and
eating fish.

4. Trophy fishers (12.5%): this group are motivated by the challenge and skill involved in
catching large trophy fish.

5. Outdoor enthusiasts (28.9%): these fishers are particularly motivated by a desire to be
outdoors and with nature. Outdoor enthusiasts are interested in challenging themselves
against nature or against the fish through experimentation with gear (e.g. using light line),
location or technique (Magee et al., 2018, Mcllgorm et al., 2016).

The following sections outlines the social benefits of recreational fishing. These are grouped in
accordance with the broader social benefits of the Marine Estate, as identified in the State-wide
Threat and Risk Assessment process (NSW Marine Estate Management Authority, 2018).
Consideration is given to both the individual and collective benefit to participants, as well as broader
societal benefits where information exists.
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Safety, health and wellbeing

The primary social benefits in this category relate to individual benefits to health and wellbeing. It is
thought that recreational fishing contributes, both economically and socially, to the well-being of
anglers, as it fosters active engagement in society and biodiversity conservation (Birdsong et al.,
2021). A small number of studies have considered the health and wellbeing impacts of recreational
fishing on participants. For example Griffiths et al. (2017) utilised a medical health science
conceptual framework, and psychometrically valid Health-Related Quality Of Life (HRQOL)
measures to quantify the HRQOL of recreational fishers. They found a number of biopsychosocial
benefits arising from this relationship and concluded that recreational fishing is likely to reduce
burdens on society via relief on public health and support services by increasing self-esteem,
strengthening social ties between friends, family and the wider community, reducing heart rate and
anxiety, and reducing incidences of delinquency among disadvantaged youth (Wightman et al.,
2008).

Physical Health

Fishing is recognised as providing a low to moderate level of physical exercise and this is dependent
on the form of fishing and duration. It can provide an easy form of exercise for people who suffer
from long-standing iliness, disability or are inactive (Brown et al., 2012). Sport England’s SQSE
survey in 2009/10 showed that 39% of the 1,469 surveyed anglers had a long-standing illness,
disability or infirmity (80% with affected activity), double the proportion of other sport respondents
(19%). Recreational fishing also provides significant health benefits for seniors, through social
interaction, physical activity and Vitamin D, through exposure to sunlight (McManus et al., 2011). In
a study of Western Australian fishers, 48.8% of participants commonly cited fithess and/or exercise
as a health benefit of fishing (McManus et al., 2014). Long energetic fishing sessions can result in
significant energy demands that can exceed that of other more typical exercise-based activities. For
example, in a study comparing physical exertion in angling to six other activities, angling was half as
vigorous as activities like mountain biking or horse riding. However, because of the longer duration,
the total energy used per session for fishing was greater than any other activity (Pretty et al., 2007).

There is clear evidence supporting physical activity and a diet high in seafood as beneficial to health
and the prevention of chronic health conditions (McManus et al., 2011, Newton and McManus, 2011).
In 2011, a Fisheries Research and Development Corporation (FRDC) report “Identifying the health
and well-being benefits of recreational fishing”, identified and highlighted that there is an urgent need
to provide outdoor social opportunities and activities for children to encourage habitual healthy
behaviours (McManus et al., 2011).

Mental Health & wellbeing

It has been widely documented that exposure to nature and nature-based recreation has positive
effects on emotional wellness, relieves stress, increases positive moods and concentration, and
reduces mental fatigue and aggressive behaviour (Brymer et al., 2010, Bratman et al., 2015). The
mental health benefits specifically attributed to fishing are thought to be associated with the need for
focus and awareness, which takes participants minds off internal conflict and stress, and acts like a
form of meditation. As a result, fishing can help to reduce anxiety, and promote relaxation by lowering
the stress hormone, cortisol (Mowatt and Bennett, 2011).

In the UK, a youth intervention project “Get Hooked On Fishing” has provided positive mental health
outcomes for young people with anxiety disorders. Fishing has also been used as a tool to minimise
anxiety during engagement sessions between patients and mental health workers. As a result,
workers were able to discuss difficult issues or introduce participants into social situations that would
have potentially triggered anxiety attackst.
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Recreational fishers have often described fishing as their “escape.” Escapism includes stimulus-
avoidance and relaxation and includes the pursuit of an activity to escape stressful situations and
work and/or family demands or connect with nature (White, 2008, Dillard and Bates, 2011, Kuehn et
al., 2013, Hunt and Ditton, 2001, Beardmore et al., 2011). A 2016 study of recreational fishers in
Western Australia highlighted that participating in fishing provides relief from stress and helps people
relax and unwind (Hunt et al., 2016). Within the study anglers also stated that positive mood and
mental well-being was a clear benefit of their involvement in fishing, with more than 75% of
participants stating that they obtained health benefits from fishing in the form of relaxation and stress
relief (Hunt et al., 2016, McManus et al., 2014). Anglers expressed these characteristics as one of
the key drivers for going fishing. The study also uncovered that 48.8% of participants explicitly
identified pleasure as a motivation to fish, with fishers describing how fishing provided an escape
from the pressures and stresses of modern society, work and personal difficulties. They also
explained that the activity allowed them to clear their minds and refresh.

Recovery

Recreational fishing has also been seen as a useful tool in helping individuals recover from physical
and mental trauma. Taking individuals fishing informally, or through tailored programs, has resulted
in positive health in some studies. For example, a study in the USA found that returned servicemen
had reduced incidences of post-traumatic stress disorder when they added recreational fishing to
their lifestyle (Mowatt and Bennett, 2011). There are a number of specific programs worldwide that
directly use the activity of recreational fishing for recovery, examples in Australia include “Casting
for Recovery” and “The Fly Program™,

Socialising and sense of community

A large number of studies of fishing motivations point to the importance of social factors in relation
to recreational fishing, including the benefits associated with enhanced relationships (Beard and
Ragheb, 1983, White, 2008, Beardmore et al., 2011, Kuehn et al., 2013, Dillard and Bates, 2011).
Recreational fishing can be a social and community-based activity — providing an opportunity to
participate in social and club-based activities. This is evidenced by the large infrastructure of
recreational fishing clubs. Within NSW there more than 800 fishing clubs (DPI pers comm) which
help to support participation, improve local fishing opportunities, develop skills and run competitions
as well as generate social capital for individuals and communities (Murphy et al., 2021).

Fishing may also contribute to a sense of community through assisting with cohesion across diverse
groups and individuals. For example, fishing has been shown to provide particular benefits for people
with disabilities. As a form of low to moderate exercise fishing can be utilised by those who are less
mobile or suffer from illness or disability (Brown et al., 2012). The social and self-improvement
benefits associated with recreational fishing have been found to be higher for anglers with disabilities
compared to anglers without disabilities (Freudenberg and Arlinghaus, 2009).

[1] https://ghof.org.uk/
[2] https://castingforrecovery.org/

(3] https://flyprogram.org.au/

F:\Environmental Assessment\Socio-economic Risk Assessment Final\R.A10978.001.02.01_ PB
26 May.docx



https://ghof.org.uk/
https://castingforrecovery.org/
https://flyprogram.org.au/

Research Papers on Social and Economic Benefits from Recreational Fishing
(ANCORS)

Recreational fishing in schools has been found to benefit children who do not find classroom social
dynamics easy, by giving them the opportunity to shine and to form friendships outside their own
school. For example, in a study in the UK fishing was found to provide older children the opportunity
to mentor younger children which increased their own self efficacy and self-confidence (Brown et al.,
2012). This study also indicated positive findings associated with juniors with behavioural and
learning difficulties. For example, studies that showed hyperactive children were able to sit quietly
by the water for long periods of time and uncommunicative children vocally expressed that they want
to fish (McManus et al., 2011). In Australia, the “Hey kids let’s go fishing” was an initiative seen in
Australian schools, which allowed children to engage with the environment and each other, outside
of school. The program fostered the building of peer relationships, providing behavioural incentives
and building self-esteem among children (McManus et al., 2011).

The appeal of fishing to diverse ethnicities has been explored in a number of studies in NSW. Goodall
et al. (2011) found that some Asian cultures have strong cultural connections to water. For example,
they found that for some Viethamese migrants fishing provides a means to connect with nature.
Once in Australia, they found that migrants were motivated to fish to explore a different environment
and as well as perform a ‘productive’ form of leisure (Cadzow et al., 2010). Furthermore, practices
like fishing in Australian parks were a way for Viethnamese migrants to socialise across ethnic groups,
and make new memories in Australia. Goodall et al. (2011) have argued that building positive shared
memories makes new places become significant for people. Indeed, fishing provides Vietnamese
Australians with a way of engaging with the environment and being Vietnamese in Australia.
Similarly, Waitt et al. (2020) uncovered ways in which recreational fishing is used by Chinese fishers
as a means through which to build and maintain a sense of belonging within the dominant white
culture and assert their citizenship.

Finally, whilst an understudied area, some literature does suggest that recreational fishing plays a
unique cultural role amongst young men. For example, Young et al. (2016) point to the gendered
participation in fishing in both Australia and argue that young males are particularly drawn to the
sport as a demonstration of masculinity and ego, through the opportunity it provides to ‘hunt and
gather’ and a means of providing food for family and friends.

Enjoying biodiversity and beauty of marine estate

Recreational fishers spend a considerable amount of time on or adjacent to water bodies and
develop an intimate knowledge of these areas. This enables them to often be the first to report
incidents of pollution or change in ecosystems as well as reports of illegal behaviour. A survey of
young anglers undertaken as part of the research conducted in the United Kingdom found that 84.4%
said that fishing had taught them more about caring for the environment. The same report stated
that, environmental awareness can motivate anglers to participate in planned environmental work
and become involved in environmental education (Brown et al., 2012). In Australia, Copeland et al.
(2017) found that recreational fishers were involved in habitat management largely due to a desire
to ‘give back’. They found that those involved in habitat management activities, such as picking up
litter and contacting government or the media about issues of concern, generally self-rated their
knowledge of fish ecology as very good.

Fishers have been found to be active participants in citizen science activities, which assists in
building social license and connecting with other users groups around areas of common interest
(Kelly et al., 2019).
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School based fishing programs have reported that providing responsible fishing-based education
focused on minimisation of environmental impacts can ensure recreational fishers of today and
tomorrow are aware of sustainable fishing practices (McManus et al., 2011).

Fishing is likely to provide an important gateway to nature and appreciation of the wild environment.
As well as the considerable mental benefits from participating in nature-based recreation, fishing
also provides a clear path for anglers to become more environmentally aware, improving an
individual’s understanding of the natural world and also helps with the sharing of this knowledge, in
formal and informal ways (McManus et al., 2014, Kelly et al., 2019).

Consumptive use (extracting)

The benefits associated with consumptive use connect strongly with the other benefits outlined
above. For example, regular consumption of fresh fish can improve physical health, the act of
catching the fish can improve mental health and the interaction with nature associated with fishing
can increase appreciation of the natural environment. Beardmore et al. (2011) found that different
fish species were targeted by different recreational fisher groups, and their motivations were
influenced by the biological characteristics of the target species. For example, abundant and easy-
to-catch species were targeted and retained by social and nature-oriented recreational fishers, while
larger, harder to catch species were targeted by trophy and challenge-oriented fishers. Therefore,
classification studies have indicated that specific species can fulfil very specific expectations and
recreational opportunities for particular groups of recreational fishers (Beardmore et al., 2011).
Therefore, the benefits derived from consumptive use are likely to vary considerably across the
recreational fishing community.

Conclusion

Recreational fishing provides a diverse range of benefits to the individuals that participate in this
activity, which has broader implications for society, including public health. In additional, recreational
fishing is likely to increase environmental stewardship and appreciation of natural environment,
enhancing appreciation and knowledge of the marine estate.
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Assessment of the social and economic impacts of recreational fishing on other user
groups in NSW

Evidence Tables to Support the Risk Assessment (ANCORS)

Appendix B Evidence Tables to Support the Risk
Assessment (ANCORS)
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Cell no.

Consequence (C)

Likelihood (L)

Overall risk rating (CxL)

Justification narrative/evidence

Confidence A, L, I

Spatial extent

Local -Regional

Temporal
1-2, 10,20 years

Trend: Decreasing Stable,

Increasing

Moderate

Almost certain

Moderate

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Inter sectoral - Recreational fishing sector and Commercial fishing sector

There is a range of literature that suggests that recreational fishing is conflicting with other sectors (Kearney, 2002;
Voyer et al., 2017), especially commercial fishers, often through active campaigns by recreational fishing groups to
restrict or ban fishing access for commercial fishers such as net free zones, and recreational fishing only areas (for
example recreational fishing havens) (Momtaz and Gladstone 2008; Boucquey 2017; Voyer et al., 2017, Brown, 2016).
The consequences of this stressor on safety, health and wellbeing are moderate due to major impacts on a local scale,
and measurable impacts more broadly across all regions for one sector (commercial fishers).

Consequences listed in the Statewide TARA which are relevant to recreational fishing include:

Implications on mental and physical health of commercial fishers (Statewide TARA). This is supported by existing
literature. E.g. Voyer et al. (2016), and King et al. (2015) highlighted the significant mental health impacts of
commercial fishers who feel besieged by ongoing campaigns against them. In Australia, nearly 23% of commercial
fishers surveyed experienced high or very high levels of psychological distress, compared to less than 12% in the
general population (King et al., 2021). Momtaz and Gladstone (2008) identified a loss of lifestyle, identity and pride
among NSW estuary fishermen due to recreational fishing havens, that were not necessarily mitigated by simply
finding another source of employment. (Literature)

Additional consequences that are not listed in the state-wide TARA include:

e Brown (2016) highlighted a range of socio-economic impacts of commercial fishing closures for recreational
fishing included a loss of access to local seafood to consumers and loss of livelihoods. (Literature)

e Safety: anecdotal reports of physical threats assaults and intimidations between competing sectors or between
individuals within a sector and links between high value resources (esp. abalone) and organised crime (expert
opinion) (Statewide TARA 1)

e Social media has the potential to exacerbate and further polarise existing conflicts within the community and
has been found in other contexts to create an ‘echo chamber’ in which opinions can become entrenched and

Adequate

All regions

10 years

Increasing

F:\Environmental Assessment\Socio-economic Risk Assessment Fina\R.A10978.001.02.01_ PB 26 May.docx




radicalised (Bail et al., 2018, Cinelli et al., 2021). This can lead to increased incidences of bullying and
intimidation (trolling) of stakeholders with alternative, or more moderate opinions. This has significant
implications for community cohesion and harmony.

e Social media campaigns by recreational fishers have become an increasing feature of fisheries management.
Social media campaigns by recreational fishers have become an increasing feature of fisheries management.
For example, the infamous ‘super trawler’ campaign, undertaken by recreational fishing (and conservation)
groups, overturned Government licencing decisions (Tracey et al., 2013). (Literature). More recently, the
‘Stop the Lockout’ campaigns by recreational fishing groups lobbied against a proposal for the Hawkesbury
Shelf Marine Park illustrating the increasing role and use of social media in influencing fisheries and Marine
Estate management. (Expert advice).

The likelihood of this consequence is almost certain, given the Statewide TARA which considered these impacts to
be happening with sufficient frequency and regularity to justify consideration at a state wide spatial scale and additional
evidence of likelihood that is not listed in the state-wide TARA including:

e lobbying campaigns, which have been a feature of state elections in NSW, Queensland and Victoria over the
last decade or more, as well as stated objectives of recreational fishing lobby groups to further restrict
commercial fishing in a number of inshore and estuarine areas across the state (Expert advice, online news
sources, election campaign material/position statements e.g. https://www.rfansw.com.au/nsw-state-election-
2019/)

Overall risk rating: Moderate

Moderate

Almost certain

Moderate

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Inter sectoral - Recreational fishing sector and Commercial fishing sector

There is a range of literature that suggests that recreational fishing is conflicting with other sectors, especially
commercial fishers, often through active campaigns by recreational fishing groups to restrict or ban fishing access for
commercial fishers such as net free zones, and recreational fishing only areas (for example recreational fishing havens)
(Voyer et al., 2017, Brown, 2016). The consequence of this stressor on socialising and sense of community is
common across each of the state regions. While highly localised and sectoral (rather than community wide) these issues
were considered to be of a moderate consequence because they may have a measurable negative impact and occur with
sufficient frequency and regularity to justify consideration at a state wide spatial scale. Consequences listed in the
Statewide TARA which are relevant to recreational fishing include:

e Increasing feelings of marginalisation occurring within the NSW commercial fishing industry as a result of
poor relationships with some sections of the community, including ongoing lobbying throughout the state to
have areas closed to commercial fishing (Statewide TARA). This is supported by existing literature as indicated
in cell la. (Literature)

Adequate
All regions

10 years

Increasing
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e There are also various examples from DPI concerning conflicts between commercial and recreational
fishers, including recent examples such as a commercial fisher attempting to gain access to a north coast RFH,
recreational fishers complaining about impacts of commercial netting at north coast creek and a recreational
fisher struggling to access a south coast estuary due to commercial fishers blocking the boat ramp with
vehicles and trailers for extended periods of time. There are many briefings received on similar issues over
the years and these issues are regularly discussed at ministerial advisory councils (Literature, Departmental
reports, expert advice).

The likelihood of this consequence is almost certain, given the Statewide TARA which considered these impacts to
be happening with sufficient frequency and regularity to justify consideration at a state wide spatial scale and additional
evidence of likelihood that is not listed in the state-wide TARA including:
e lobbying campaigns as outlined in cell la (Expert advice, online news sources, election campaign
material/position statements e.g. https://www.rfansw.com.au/nsw-state-election-2019/)

Overall risk rating: Moderate

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to

= o — ) » ® on
§ § é resource access and use -‘g .S § g
= £ E & > s
= nter sectoral - Recreational fishing sector and Commercial fishing sector 2 =
= There is a range of literature that suggests that recreational fishing is conflicting with other sectors, especially
commercial fishers, often through active campaigns by recreational fishing groups to restrict or ban fishing access for
commercial fishers such as net free zones, and recreational fishing only areas (for example recreational fishing havens)
(Voyer et al., 2017, Brown, 2016). The consequences of this stressor on enjoying biodiversity and beauty of marine
estate is insignificant as impacts are considered to be minor at a local scale in one or several localities in a region.
There are no consequences listed in the Statewide TARA which are relevant to recreational fishing conflict with
commercial fishing.
The likelihood of this consequence is rare as there have been no reports of these consequences.
Overall risk rating: Minimal
,f‘v’r;é@
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Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Major
Possible
Moderate

Inter sectoral - Recreational fishing sector and Commercial fishing sector

There is a range of literature that suggests that recreational fishing is conflicting with other sectors, especially
commercial fishers, often through active campaigns by recreational fishing groups to restrict or ban fishing access for
commercial fishers, net free zones and recreational fishing only areas (Voyer et al., 2017, Brown, 2016). The
consequences of this stressor on consumptive use (extracting) was considered to have major consequences for the
commercial sector. Its consequence was moderate in the Statewide TARA and included the following reasoning:

e Both sectors believe the actions of the other results in decline in their consumptive use values — recreational
fishers consider commercial extraction to be impacting their catches which influences them to lobby for
closures or further restrictions in commercial fishing. If successful, this has the potential to limit the ability of
the industry to supply seafood markets despite widespread consumer demand for local seafood and bait
products. This priority benefit was also similar across the North. The NSW Marine Estate Community Survey
results highlighted that the NSW general population values the variety of seafood to catch and eat (34%). This
priority benefit was also similar across the North East, Central and South East regions. (Statewide TARA)

Additional consequences that are not listed in the state-wide TARA include:

e Commercial production by weight according to ABARES, commercial fishing and aquaculture production by
weight was 15,91 1tonnes in all NSW state fisheries in 2017-18 and 29,579 tonnes when Commonwealth catch
in NSW is included (Steven et al. 2020).

e  The recreational catch was measured in numbers of fish for the year 2000, the recreational catch in NSW not
being estimated by weight (Henry and Lyle 2003).

e The NSW Statewide recreational fishing catch by numbers is estimated by West et al. (2015) and again by
Murphy et al. (2021) “Overall, the total recreational catch was estimated to be 9,336,314 individual
organisms, with half (51%) being kept and the remainder (49%) released. Large fish (scale fish, sharks and
rays) dominated the total catch, accounting for 69% of the total numbers (6,466,978), followed by prawns
and yabbies (1,820,875), small fish used primarily as bait (485,635), crabs & lobsters (217,677), molluscs
(148,637), cephalopods (135,957), worms (54,046) and other taxa (such as sea urchins and cunjevoi, 6,509).
Among the saltwater finfish species, Bream was the most common species/group caught by RFL households,
with an estimated total catch of 944,288 individuals. Dusky Flathead accounted for a similar total (886,749),
followed by Sand Flathead (648,602) Snapper (451,427), Sand Whiting (340,783) and Tailor (227,200).
Yellowtail Scad (238,626) dominated the total catch among small baitfish”. Murphy et al. (2021)

e “The non-finfish species component of the total catch was dominated by crustaceans and in particular, the
small species primarily used for bait such as Ghost Nippers (700,810), followed by Freshwater Shrimp
(468,314), Saltwater Prawns (328,698) and Freshwater Yabbies (280,681). For larger crustaceans, Mud
Crabs (111,425) dominated the total catch, followed by Blue Swimmer Crabs (84,000), Murray Crayfish
(42,373), other crab species (11,513) and Rock Lobsters (10,329). Excluding key bait species, such as Pipis

Adequate
All regions

10 years

Increasing
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(144,296) and Beach Worms (54,046), the remainder of the non-finfish species catch was mainly the various
species of cephalopod including squids (116,485) and Southern Calamari (15,247)” Murphy et al. (2021).

e The most relevant assessment of the potential “overlap” between recreational and commercial catch is for the
catch of some finfish species reported in West et al. (2015) and Murphy et al. 2021). It is noted that recreational
catch sometimes exceeds commercial catch but only takes 13-14% by weight of total catch (Murphy et al.

(2021).

Table of estimated recreational and commercial catches for finfish species in NSW 2017-18. (Source:

Murphy et al. 2021.

) REcEoiend Commer:aal Total catch | Recreational
Species catch catch in
(tonnes) catch %
(tonnes) (tonnes)

Dusky Flathead 190 124 314 60.4%
Sand Flathead 129 135 265 48.8%
Yellowtail Kingfish 129 93 222 58.1%
Bream 124 265 388 31.8%
Snapper 107 176 283 37.8%
Mulloway 90 72 162 55.5%
Australian Salmon 83 851 934 8.9%
Tailor 49 88 137 35.9%
Blue Mackerel 41 393 434 9.5%
Sand Whiting 34 78 112 30.0%
Luderick 30 241 272 11.2%
Yellowtail Scad 30 438 468 6.4%
Morwong, Grey 22 25 46 47.0%
Blue Swimmer Crab 14 94 108 13.1%
Silver Trevally 8 70 79 10.8%
Ghost Nipper 2 4 6 31.4%

(Government department and Literature)

The Statewide TARA considered the likelihood of this consequence to be influenced by the regulations and
management arrangements implemented to mitigate resource conflict between all marine estate sectors rating it
(moderate * possible = low) (Statewide TARA 4). The specific impacts of recreational conflict with commercial fishers

is considered slightly higher.

e  Whilst recreational fish catches for some species are on par or greater than commercial catch (Murphy et al.
al 2021), at present there is no evidence that this is substantially impacting on the catches of commercial
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operators. Instead the main way in which this impact is being felt is through campaigns by recreational fishers
to have areas closed to commercial fishing. This impact is largely concentrated on inshore, estuary general
fishers in popular waterways along the NSW coast (Literature, Departmental reports, expert advice)

e Share management fisheries, broadly introduced in 2007, gave NSW commercial fishers improved security
of access to the resource. More recently, in 2017, the NSW Government’s Commercial Fisheries Business
Adjustment Program (BAP) introduced linkages between shares and catch or effort, to provide greater
certainty and ensure the long-term viability and sustainability of the NSW commercial fishing industry. There
is also currently a Business Efficiency Program underway that is reviewing existing commercial fisheries
regulations that, following the BAP process, are considered no longer necessary and continue to impede
business efficiency. All of these programs have been put in place after 2002 (when the RFHs were
implemented) and provide improved viability and greater security for the NSW commercial fishing sector. It
should also be noted that despite there being representations to government from time to time for more RFHs,
no new RFHs have been introduced in over 19 years (Departmental statement).

Given that inter sectoral conflict is not a new issue and that long term management policy has provided commercial
fishers with secure “use rights”, the likelihood of recreational fishing impacting existing long term management
arrangements that impact the consumptive use benefits accruing to users of the marine estate is considered possible.

Overall risk rating: Moderate

Minor

Likely

Low

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Inter sectoral - Recreational fishing sector and Commercial fishing sector

There is a range of literature that suggests that recreational fishing is conflicting with other sectors, especially
commercial fishers, often through active campaigns by recreational fishing groups to restrict or ban fishing access for
commercial fishers such as net free zones, and recreational fishing only areas (for example recreational fishing havens)
(Voyer et al., 2017, Brown, 2016). The consequences of this inter-sectoral Recreational fishing and Commercial
fishing conflict on Intrinsic and bequest values (economic intrinsic value) are minor given they are discernible,
temporary impacts at a regional scale. This may be some moderate impacts at a local scale.

The intrinsic benefit of the marine estate was identified as one of the most important economic benefits identified in
the Marine Estate Community Survey [1]. Conflict between sectors diminishes the intrinsic and bequest values held
by people, although given these incidents are highly localised, the consequence at a community-wide scale is expected
to be only minor. See examples of conflict over resource use provided in justification for instances that could impact
intrinsic values (Statewide TARA 6).

Limited
All regions

10 years

Stable
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Safety: anecdotal reports of physical threats assaults and intimidations between competing sectors or between
individuals within a sector and links between high value resources (esp. abalone) and organised crime (expert opinion)
(Statewide TARA 1)

Additional consequences that are not listed in the state-wide TARA include:
Anecdotal reports from DPI indicate fishing competitions by recreational fishers have caused concern around
localised depletion of resources and conflicts over access within local communities in the past (2000-2010’s).
(Departmental reports and social media reports)

The likelihood of this consequence is likely, due to the following reasons:
Recreational fishing takes place throughout a wide range of different coastal locations where there are commercial

fishing operations and may Likely impact other marine estate users.

Overall risk rating: Low

Major

Possible

Moderate

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Inter sectoral - Recreational fishing sector and Commercial fishing sector

There is a range of literature that suggests that recreational fishing is conflicting with other sectors, especially
commercial fishers, often through active campaigns by recreational fishing groups to restrict or ban fishing access for
commercial fishers, net free zones, recreational fishing havens and recreational fishing only areas (Voyer et al., 2017,
Brown, 2016). Such initiatives are a risk to the commercial fishing industry which provides substantial economic
benefits to NSW and community employment.

The consequences of inter-sectoral Recreational fishing and Commercial fishing conflict on the value of production
and employment in marine estate businesses may have a major consequence at a regional scale.

Resource use conflict can have impacts on the viability of businesses (e.g. commercial fishing vs. recreational fishing
will impact the viability of commercial fishers and businesses that support recreational fishers). These impacts have
the potential to be significant for a given user group. Extractive industries which negatively impact the marine estate
by disturbing habitats or removing environmental assets could also negatively impact on other businesses such as
tourism operators. However, the net economic impact of such activities may not necessarily be negative (i.e. the
economic benefits of additional extraction could equal or outweigh the lost economic benefits from tourism
activities). (Statewide TARA 7)

Additional consequences that are not listed in the state-wide TARA include:

Limited
All regions

10 years

Increasing
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Recent data on the value of commercial fisheries and aquaculture production to the NSW economy including
employment indicates the flow of benefits from commercial fishing activity in the NSW marine estate that could be
impacted or disrupted:

e The Gross Value of Production (GVP) of State and Commonwealth fisheries, aquaculture and processing
NSW in 2017-18 was $323m. There was $98m from managed fisheries, $55m Commonwealth fisheries $77
in NSW aquaculture and $93m in processing (FRDC 2019). The total fishery Gross Value Added (GVA) was
$374m, of which $130 m is generated by fishing and aquaculture, $46m by associated seafood processing
activities and $198m generated by flow-on business activity in other sectors of the economy and $28m
associated with processing indirectly in other states (FRDC 2019, See also Voyer et al. 2016).

e In 2017/18 this activity provided 3,530 full time equivalent jobs (FTE), of which 1,672 were in fisheries and
aquaculture, 462 in associated seafood processing and 1,396 FTE jobs as flow on in other sectors and 193
FTE associated with processing indirectly in other states (FRDC 2019). The associated Household Income,
(wages, salaries, drawing etc.) were $230m in total, with $76m income from fishing and aquaculture and
$25m in seafood processing with $129 in other businesses associated with fisheries and aquaculture and $15m
associated with processing in other states (FRDC 2019, See also Voyer et al. 2016). (Literature)

e  Share management fisheries, broadly introduced in 2007, gave NSW commercial fishers improved security
of access to the resource. More recently, in 2017, the NSW Government’s Commercial Fisheries Business
Adjustment Program (BAP) introduced linkages between shares and catch or effort, to provide greater
certainty and ensure the long-term viability and sustainability of the NSW commercial fishing industry. There
is also currently a Business Efficiency Program underway that is reviewing existing commercial fisheries
regulations that, following the BAP process, are considered no longer necessary and continue to impede
business efficiency. All of these programs have been put in place after 2002 (when the RFHs were
implemented) and provide improved viability and greater security for the NSW commercial fishing sector. It
should also be noted that despite there being representations to government from time to time for more RFHs,

no new RFHs have been introduced in over 19 years (Departmental statement).

Given that inter sectoral conflict is not a new issue and that long term management policy has provided commercial
fishers with secure “use rights”, the likelihood of recreational fishing impacting existing long term management
arrangements that impact the production and employment benefits accruing to users of the marine estate is
considered possible.

Overall risk rating: Moderate
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Moderate

Likely

Moderate

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Inter sectoral - Recreational fishing sector and Commercial fishing sector

There is a range of literature that suggests that recreational fishing is conflicting with other sectors, especially
commercial fishers, often through active campaigns by recreational fishing groups to restrict or ban fishing access for
commercial fishers such as net free zones, and recreational fishing only areas (for example recreational fishing havens)
(Voyer et al., 2017, Brown, 2016).

The consequences of this inter-sectoral Recreational fishing and Commercial fishing conflict on Individual
enjoyment value (consumer surplus) are moderate given they are discernible, temporary impacts at a regional scale
or moderate at a local scale.

Conflict over resource use will diminish direct values where people are unable to access or enjoy the marine estate.
For instance, conflict between competing sectors may make recreational (only) fishing areas more threatening for
people to visit, thereby diminishing their enjoyment value. Groups that are marginalised or isolated as a result of
conflict over resource use are also likely to see their direct use benefits diminished (Statewide TARA 8)

Additional consequences that are not listed in the state-wide TARA include:

e Those using the marine estate enjoy benefits not captured in market prices. Consumers have a willingness to
pay for seafood available at a market price, where the consumer surplus is the difference, reflecting their
enjoyment in consumption. This has not been estimated in total for NSW commercially produced fish, but a
recent study of Sydney Fish Market found that many of the quota species sold at market prices had consumer
surplus for those purchasing (Pascoe et al. 20121). Should access to commercial fishing be reduced, the public
would be impacted through loss of fish and the associated consumer surplus representing the enjoyment
derived from eating seafood. There are no current evaluations of the extent of gains and losses in consumer
surplus from different degrees of recreational fishing and commercial fishing access.

e Fresh fish is also recognised as providing health benefits, which are a form of consumer surplus, as well as
contributing to food supply (Sharpless and Evans 2013) with a willingness to pay for the local seafood
experience (Voyer et al. 2016). (Literature)

e Anecdotal reports from DPI indicate fishing competitions and harvesting of large fish by recreational fishers
have caused concern around localised depletion of resources and conflicts over access within local
communities in the past (2000-2010’s). (Departmental reports and social media reports)

The likelihood of this consequence is likely, due to the following reasons:
Recreational fishing takes place in a range of different coastal locations where there are commercial fishing operations

and may Likely impact other marine estate users.

Overall risk rating: Moderate

Limited
All regions

10 years

Stable
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g § Inter sectoral — Recreational fishing sector and other passive and recreational user groups — <:t -
@ = Conflict is also known to occur between recreational fishing and other recreational activities (boats, swimming and
~ = tourism) with aquaculture or passive users appreciating the marine estate. The consequences of this stressor on safety,
g @ health and wellbeing are minor as impacts are considered to be moderate at a local scale in one or several localities
> 2 in a region. Consequences listed in the Statewide TARA which are relevant to recreational fishing include:
R S e  Safety, relating to physical altercations and disputes (Statewide TARA 1 & 9).
- e The following activities groups or industries were noted in the NSW marine estate: Recreation, Recreational
fishing, Recreational boating, Research and education, Conserving heritage and the environment, Cruise
shipping, Ports and shipping, Boating — commercial and charter, Water transport services, Maritime related
activities, Tourism and accommodation, Coastal urban settlement, Commercial fishing, Aquaculture, Retail
and trade and extractive and disposal industries (see Vanderkooi 2015).
Additional consequences that are not listed in the Statewide TARA include:
e  Whilst considered to be only occasional in nature, the DPI have noted anecdotal reports of conflict between
spear and line fishers and swimmers raising safety concerns. Incidences around Sydney suburbs - Bondi
Beach, Little Bay, Clovelly Bay, Balmoral as well as isolated cases elsewhere including Jervis Bay. This
impacts safety through potential injury to swimmers from mishandled spear guns and entanglements with
fishing lines. (Departmental reports).
e A modelling process in Sydney Harbour identified hotspots of boat and shore fishing that could represent
areas of user-user, user-regulator or user-environment conflict. Drawing from that, even at the region of a
waterway, potential for conflict is not spatially uniform (Griffin et al. 2021). (Departmental reports,
Literature, social media reports, expert advice).
e Damage may be caused to fixed aquaculture structures by vessels and shade cloth covering oysters can be
snagged by hooks and lures. Work health and safety issues for farm labourers when hooks and line are left in
aquaculture structures (Departmental advice). According to the Transport for NSW licence data base, 145,138
vessels were registered with the anticipation that they will be used for recreational fishing out of a total of
240,040.nThus 60.5 % of licensee’s have indicated that they will use their newly registered vessel for
recreational fishing (Government data -Transport for NSW).
e Transport for NSW, Maritime in the last year (June 2020-21) received 10 complaints per month from the
public about recreational fishing and Sydney ferry wharf cleanliness (Transport for NSW).
The likelihood of this consequence is likely for Central region based on evidence above and increased likelihood in
metropolitan areas and possible for North and South regions. This is consistent with the Statewide TARA.
Overall risk rating: Low (C), Minimal (N&S)
41’!2%@
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Conflict is also known to occur between recreational fishing and other recreational activities (boats, swimming and <
tourism) with aquaculture or passive users appreciating the marine estate. The consequences of this stressor on
socialising and sense of community are moderate consequence because they may have a measurable negative impact
and likely to have occur with sufficient frequency and regularity to justify consideration at a statewide spatial scale.
Consequences listed in the Statewide TARA which are relevant to recreational fishing include:
e Safety, relating to physical altercations and disputes (Statewide TARA).
Additional consequences that are not listed in the state-wide TARA include:
e Conlflict between different recreational fishers and members of the community who prioritise wilderness style
or no take modes of protection, including other users (scuba divers, snorkelers) who benefit from no take zone
(Voyer et al., 2013) due to ongoing campaigns to prevent or overturn existing MPAs (Literature and Expert
opinion).
e Conflict between anglers and divers is recorded from a part of the Jervis Bay Marine Park but was identified
as highly localised and able to be mitigated (Lynch et al., 2004).
e Most interactions between recreational fishers and aquaculture operators are positive, however there are a
limited number of recreational fishers that cause negative interactions (Departmental reports).
e “Relationships between oyster farmers and recreational fishers, however, are not always cordial; many of
our interviewees mentioned that boaters sometimes damage equipment on the oyster leases”. (Barclay et al.
2016). (Literature).
The likelihood of this consequence is likely. These impacts appear to be happening with sufficient frequency and
regularity to justify consideration at a statewide spatial scale. Evidence of likelihood includes:
e Voyer (2014) found a number of examples in which considerable rifts had formed within the Batemans and
Port Stephens Marine Park catchment areas in relation to disputes over no take zone (Literature)
e Social media campaigns over ‘Stop the Lockouts’ displayed evidence of conflict between different sections
of the community over no take MPAs, but are subjective in nature (Social media and Departmental reports)
e lobbying campaigns as outlined previously (Online news sources, election campaign material/positions
statements e.g. https://www.rfansw.com.au/nsw-state-election-2019/)
Overall risk rating: Moderate
41’!2%@
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Moderate

Almost certain

Moderate

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Inter sectoral - Recreational fishing sector and other passive and recreational user groups

Conflict is also known to occur between recreational fishing and other recreational activities (boats, swimming and
tourism) with aquaculture or passive users appreciating the marine estate. The consequences of this stressor on
enjoying biodiversity and beauty of marine estate are moderate consequence at a regional scale as the impacts may
be major at a local scale in one or several localities in a region.

Consequences listed in the Statewide TARA which are relevant to recreational fishing include:

Conflict over resource use and access may impact enjoyment and appreciation of biodiversity if members of
the community believe that beauty or biodiversity values are declining as a result of the actions of a particular
sector or user group. For example, divers/passive users may feel that their enjoyment and appreciation is
impacted by extractive users (e.g. divers and impacts of fishing in Sweeney report, also known as the Marine
Estate Community Survey) (Statewide TARA).

This is supported in the literature from around the world. In NSW Voyer et al. (2013) drew attention to the
ways in which values will influence how different sections of the community value the marine estate. This
study highlighted how the values of some sections of the community align with a ‘no take’ model of
conservation whilst others are more inclined to support sustainable use models of protection. These values
can come into conflict particularly in relation to recreational fishing and MPAs. In addition, Voyer’s doctoral
research indicated that conservation management (especially marine parks) can come into conflict with
existing recreational fishing uses and this can impact on the social acceptability of both MPAs and recreational
fishing (depending on the value systems involved), cause conflict and division within the community and
exacerbate existing tensions between users (Voyer et al., 2015). (Literature)

Recent campaigns by the recreational fishing sector to block new MPAs and campaign for repeal of
regulations in some existing MPAs is likely to further exacerbate these tensions and lead to a diminished sense
of confidence in the effectiveness of biodiversity conservation measures amongst users who prioritise no take
protection. In addition, users who enjoy snorkelling and SCUBA diving may have diminished experiences if
previously protected areas are opened to recreational fishing (Expert opinion)

Additional consequences that are not listed in the state-wide TARA include:

Concerns around animal welfare and the impacts of fishing practices on the natural environment. There has
been very limited research into the extent to which animal welfare concerns are associated with recreational
fishing. However, DPI has received anecdotal evidence of recreational targeting of large stingrays at jetties
and boat ramps on the south coast of NSW, causing angst within the community. In addition, community
concerns in relation to overfishing or overharvesting are often raised in a number of contexts, including
recently significant community concern in relation to overharvesting cockles in Lake Illawarra with reports
of groups of people and families travelling from western Sydney to intensively harvest cockles from the lake.
(Departmental reports)

10 years

Increasing
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¢ Fishing competitions that have had a large number of competitors participating in the “catch and keep” fishing
competition format have resulted in localised community issues — mostly occurred in 2000s and 2010s.
(Departmental reports)

The likelihood of these consequence are almost certain. These impacts appear to be happening with sufficient
frequency and regularity to justify consideration at a state wide spatial scale. Evidence of likelihood includes:

e Voyer (2014) found a number of examples in which considerable rifts had formed within the Batemans and
Port Stephens Marine Park catchment areas in relation to disputes over no take zone (Literature)

e Social media campaigns over ‘Stop the Lockouts’ displayed evidence of conflict between different sections
of the community over no take MPAs and included examples of bullying, intimidation and trolling occurring
between the groups (Social media and Departmental reports)

e lobbying campaigns as outlined in cell 1la (Online news sources, election campaign material/positions
statements e.g. https://www.rfansw.com.au/nsw-state-election-2019/)

Overall risk rating: Moderate

L7
e
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Minor

Possible

Minimal

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Inter sectoral - Recreational fishing sector and other passive and recreational user groups

Conflict is also known to occur between recreational fishing and other recreational activities (boats, swimming and
tourism) with aquaculture or passive users appreciating the marine estate. The consequences of this stressor on
consumptive use (extracting) is minor for aquaculture and insignificant for other groups, as most other groups are
not directly extractive. There are no consequences listed in the Statewide TARA which are relevant to recreational
fishing conflict with other non-extractive user groups.

Additional consequences that are not listed in the state-wide TARA include:

e Aquaculture operators holding oyster leases find damage and experience theft issues from boat users, and
other persons, including recreational fishers. Recreational fishers may set traps in aquaculture lease areas
causing access issue for growers.

e DPI have created education and advisory information to address impacts on the aquaculture sector
with messaging including: Not mooring on lease infrastructure and avoiding damage if fishing
around aquaculture leases; Avoiding snagging lures on aquaculture infrastructure; Avoiding
disposing of anything overboard as the oyster industry requires high water quality and no human
pathogens e.g. sewage; and damage caused by wakes from any boats going too fast ((Departmental
reports).

The likelihood of this consequence is possible for aquaculture and rare for other passive users as there have been no
reports of these consequences.

Overall risk rating: Minimal

Limited
All regions

10 years

Stable
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Minor

Likely

Low

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Inter sectoral - Recreational fishing sector and other passive and recreational user groups

Conflict is also known to occur between recreational fishing and other recreational activities (boats, swimming and
tourism) with aquaculture or passive users appreciating the marine estate. The consequences of intra sectoral conflict
on value of intrinsic and bequest values are minor as they are discernible, temporary negative impacts at a regional
scale with some moderate impacts at a local scale.

The Marine Estate Community Survey results identified danger to swimmers from watercraft as the third priority social
threat for the NSW general population (31%) and the South East (36%) region. Intercept survey participants in
Hawkesbury / Pittwater shared this third priority (23%). Impacts of fishing on snorkelling and Scuba diving were
identified as a lower priority threat [1]. (Statewide TARA 1)

Additional consequences that are not listed in the Statewide TARA include:
_The DPI have provided anecdotal reports of conflict between spear and line fishers and swimmers around Sydney
suburbs - Bondi Beach, Little Bay, Clovelly Bay, Balmoral as well as isolated cases elsewhere including Jervis
Bay. (Departmental advice and social media reports)

The likelihood of this consequence is likely, due to the following reasons:

Recreational fishing takes place in area used by other sectors and may Likely impact other marine estate users leading
to impacts on intrinsic values.

Overall risk rating: Low

Limited
All regions

20 years

Stable
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Moderate

Likely

Moderate

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Inter sectoral - Recreational fishing and other passive and recreational user groups

Conflict is also known to occur between recreational fishing and other recreational activities (boats, swimming and
tourism) with aquaculture or passive users appreciating the marine estate. The consequences of this stressor on value
of production and employment are moderate given they are discernible, temporary negative impacts at a regional
scale with some moderate impacts at a local scale.

Resource use conflict can have impacts on the viability of businesses. For example, recreational fishing may impact
the viability of commercial diving and tourism businesses in the Marine Estate. Extractive industries which negatively
impact the marine estate by disturbing habitats or removing environmental assets could also negatively impact on other
businesses such as tourism operators. (Statewide TARA 7) (RF is an extractive use).

Additional consequences that are not listed in the Statewide TARA include:

e DPI have provided anecdotal reports of conflict between spear and line fishers and swimmers around Sydney
suburbs - Bondi Beach, Little Bay, Clovelly Bay, Balmoral as well as isolated cases elsewhere including Jervis
Bay (Departmental reports).

e Aquaculture operators holding oyster leases find damage and experience theft issues from boat users,
including recreational fishers. Recreational fishers may set traps in aquaculture lease areas causing access
issue for growers. Aquaculture is impacted by pollution effects from recreational boating and fishing, such as
plastic, human waste, and wash down of vessels. (Departmental reports and social media reports)

e DPI have created education and advisory information to address impacts on the aquaculture sector with
messaging including: Not mooring on lease infrastructure and avoiding damage if fishing around aquaculture
leases; Avoiding snagging lures on aquaculture infrastructure; Avoiding disposing of anything overboard as
the oyster industry requires high water quality and no human pathogens e.g. sewage; and damage caused by
wakes from any boats going too fast (Departmental reports).

e Transport for NSW, Maritime, in the last year (June 2020-21) received 10 complaints per month from the
public about recreational fishing and Sydney ferry wharf cleanliness (Transport for NSW).

e Concerns that the interactions between recreational fishing and the economic benefits from marine diving and
snorkelers has not been studied (Leadbitter 2018). For example Leadbitter and Pollard (1983) estimate 30,000-
50,000 SCUBA divers annually dived in Jervis Bay in 1983-84 spending $1.3m.

The likelihood of this consequence is likely, due to the following reasons:
Recreational fishing takes place in area used by other sectors and may Likely impact businesses dependent on other

marine estate users, such as tourism.

Overall risk rating: Moderate

Limited
All regions

10 years

Stable
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Inter sectoral - Recreational fishing sector and other passive and recreational user groups <:t -
Conflict is also known to occur between recreational fishing and other recreational activities (boats, swimming and

tourism) with aquaculture or passive users appreciating the marine estate. The consequences of this stressor

on Individual enjoyment value (Consumer surplus) are minor given they are discernible, temporary negative

impacts at a regional scale with some moderate impacts at a local scale.

Conflict over resource use will diminish direct values where people are unable to access or enjoy the marine estate.

For instance, the perception of conflict between competing sectors may make some areas more threatening for people

to visit, thereby diminishing their enjoyment value. Groups that are marginalised or isolated as a result of conflict over

resource use are also likely to see their direct use benefits diminished. (Statewide TARA 8)

Additional consequences that are not listed in the Statewide TARA include:

e DPI have provided anecdotal reports of conflict between spear and line fishers and swimmers Sydney suburbs
- Bondi Beach, Little Bay, Clovelly Bay, and Balmoral as well as isolated cases elsewhere including Jervis
Bay. (Departmental reports and social media reports)

e There is increasing conflict globally between recreational fishers and animal rights groups as there is a shift
in pro-animal values which is most evident in urban areas (Jamieson et al., 2011; Arlinghaus et al., 2005;
2012;2020). This conflict is particularly notable for catch and release sport fishing where about 25% of survey
respondents already morally question recreational fishing for sport (Arlinghaus et al., 2012). Published
research from the University of Wollongong (Wadiwel, 2019) has sought to guide animal rights activists on
developing effective strategies to combat recreational fishing.

e There is a loss of consumer surplus for oyster purchasers when any theft reduces commercial aquaculture
production.

e Recreational fishing on Sydney ferry wharfs may hinder cleaning of wharfs and cause commuter safety
concerns reducing their enjoyment (Transport for NSW).

e Pascoe (2019) estimated the consumer surplus of different types of beach goers in Sydney, NSW It found that
“beach use is not a homogeneous product, and the consumer surplus generated by beach use is dependent on
what activities visitors undertake”. Consumer surplus was found to be higher for those undertaking “beach
activities” as opposed to those relaxing (Pascoe 2021). (Literature Expert Advice).

The likelihood of this consequence is likely, due to the following reasons:
e Recreational fishing takes place in area used by other sectors and may impact the enjoyment other less
extractive marine estate users.
Overall risk rating: Low
41’!2%@
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Intra sectoral — between sub-groups of recreational fishers g
In addition to competition between sectors there is also evidence of intra sectoral competition amongst recreational -
fishers (for example line fishers and spear fishers using the same fishing grounds or competing for access to fish 9_;:0
aggregating devices (FADs). The consequences of this stressor on safety, health and wellbeing are minor as impacts =
are considered at a regional scale and could be moderate at one or more localities in a region. Consequences listed in g
the Statewide TARA which are relevant to recreational fishing include: 'gn
e Safety, the TARA reported anecdotal evidence of physical threats between individuals within a sector =
(Statewide TARA). g
S}
Additional consequences that are not listed in the state-wide TARA include: g
e Conflict between different sub-groups of fishers, especially in relation to cultural and ethnically diverse .5
communities can lead to impacts on wellbeing of members of these communities (Expert opinion). oy
e Animosity towards Asian, European and Pacific Island nationalities around different conceptions of what =
constitutes acceptable fishing practices has been documented in a number of studies in NSW (Cadzow et al., <
2010, Waitt et al., 2020, Li et al., 2019, Fontaine, 2017). (Literature)
e Interactions between sub-groups has also been reported by DPI in several instances, including invertebrate
collecting across the state (Departmental reports)
e The likelihood of this consequence is likely. Whilst not explicitly discussed in in detail in the TARA, these
impacts appear to be happening with sufficient frequency and regularity to justify consideration at a statewide
spatial scale.
Overall risk rating: Low
,f‘v’r;é@
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In addition to competition between sectors there is also evidence of intra sectoral competition amongst recreational Tg
fishers (for example line fishers and spear fishers using the same fishing grounds or competing for access to fish -c%
aggregating devices (FADs).The consequences of this stressor on socialising and sense of community are moderate e
consequence because they may have a measurable negative impact and occur with sufficient frequency and regularity 2]
to justify consideration at a state wide spatial scale. Consequences listed in the Statewide TARA which are relevant -090
to recreational fishing include: g
e Socialising and sense of community are threatened when groups become marginalised or isolated. The TARA i
references conflict between different cultural groups within the community — e.g. animosity towards Asian,
European and Pacific Island nationalities around different conceptions of what constitutes acceptable fishing
practices. (Statewide TARA)
Additional consequences not mentioned in the TARA include:
e This is supported by the literature with Asian fishers reporting feelings of racism and marginalisation in a
number of studies NSW (Cadzow et al., 2010, Waitt et al., 2020, Li et al., 2019, Fontaine, 2017). (Literature)
e The DPI has gathered anecdotal evidence that disputes over cockle harvesting in Lake Illawarra have caused
tensions in that community. The community set up a local task force to address the problem. This impacts the
sense of community local users hold through the perceived threat of ‘outsiders’ stealing and depleting a local
resource. It also has impacts on the harvesters with reports of legitimate and legal fishers of Asian descent
being targeted by community members who jump to assumptions that they are illegally fishing ((Departmental
reports). Similar ‘racial profiling’ of Asian fishers has been highlighted by Fontaine (2017) and Li et al. (2019)
and can undermine community cohesion.
e Conlflict is also known between different subgroups of anglers. For example, between catch and release sport
fishers and those that are orientated towards retaining legal catch (Aas et al., 2002; Arlinghaus, 2007)
(Literature and Expert Opinion)
e Conflict between different sub-groups of fishers in relation to modes of fishing (e.g. spearfishing vs line
fishers) can lead to disputes and breakdowns in community cohesion, including cohesion and social capital
within the recreational fishing community (Expert opinion).
e Examples of community of animosity towards sub-groups of fishers (e.g. Asian, European and Pacific Island
nationalities) (Literature)
e Interactions between sub-groups has also been reported by DPI in several instances, including invertebrate
collecting across the state (Departmental reports)
e The likelihood of this consequence is likely. These impacts appear to be happening with sufficient frequency
and regularity to justify consideration at a state wide spatial scale.
Overall risk rating: Moderate
41’!2%@
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Minor

Likely

Low

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Intra sectoral — between sub-groups of recreational fishers

In addition to competition between sectors there is also evidence of intra sectoral competition amongst recreational
fishers (for example line fishers and spear fishers using the same fishing grounds or competing for access to fish
aggregating devices (FADs).The consequences of this stressor on enjoying biodiversity and beauty of marine estate
are minor at a regional scale but may be moderate at a local scale in one or several localities in a region. There are no
consequences listed in the Statewide TARA which are relevant to recreational fishing conflict amongst sub groups of
fishers. Additional evidence of consequences include:

e Feelings of isolation or marginalisation amongst some recreational fishing sub-groups (e.g. Asian, European
and Pacific Island nationalities) may impact their ability or willingness to engage with and enjoy the marine
estate (Expert advice)

e Concern over animal welfare, overharvesting, or inappropriate fishing activities that may occur between
different sub groups of fishers (e.g. sustainable catch vs catch and release, trophy fishers vs hunter gatherers,
perceptions of overfishing by particular ethnic groups) (Magee et al., 2018) may impact the enjoyment of the
marine estate for some fishers (Expert advice, Literature)

e Examples of community of animosity towards sub-groups of fishers (e.g. Asian, European and Pacific Island
nationalities) (Literature)

e Interactions between sub-groups has also been reported by DPI in several instances, including invertebrate
collecting across the state (Departmental reports)

e The likelihood of this consequence is likely. These impacts appear to be happening with sufficient frequency
and regularity to justify consideration at a statewide spatial scale. )

Overall risk rating: Low

Limited

All regions, regional incidence

10 years

Stable
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Minor

Likely

Low

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Intra sectoral — between sub-groups of recreational fishers
In addition to competition between sectors there is also evidence of intra sectoral competition amongst recreational
fishers (for example line fishers and spear fishers using the same fishing grounds or competing for access to fish
aggregating devices (FADs).The consequences of this stressor on consumptive use (extracting) are minor because
impacts are considered at a regional scale but may be moderate at a local scale in one or several localities in a region.
There are no consequences listed in the Statewide TARA relevant to recreational fishing conflict amongst sub groups
of fishers (Statewide TARA N/A).
Additional evidence of consequences include:

e  Conlflict is also known between different subgroups of anglers. Concern over overharvesting, or (perceived)

inappropriate fishing activities that may occur between different sub groups of fishers (e.g. sustainable catch

Limited

All regions, regional incidence

10 years

Stable
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vs catch and release, trophy fishers vs hunter gatherers, perceptions of overfishing by particular ethnic groups)
(Magee et al., 2018) may impact the consumptive use values of other fishers Conflict between catch and
release sport fishers and those that are orientated towards retaining legal catch is documented (Aas et al.,
2002; Arlinghaus, 2007) (Expert advice, Literature)

The likelihood of this consequence is likely. These impacts appear to be happening with sufficient frequency and
regularity to justify consideration at a statewide spatial scale. Evidence of likelihood includes:
e Interactions between sub-groups has also been reported by DPI in several instances, including invertebrate
collecting across the state (Departmental reports)

Overall risk rating: Low

19

Minor

Likely

Low

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Intra sectoral — between sub-groups of recreational fishers

In addition to competition between sectors there is also evidence of intra sectoral competition amongst recreational
fishers (for example line fishers and spear fishers using the same fishing grounds or competing for access to fish
aggregating devices (FADs).The consequences of this Intra — sectoral recreational fishing stressor on Intrinsic and
bequest values (economic intrinsic value) are minor given they are discernible, temporary impacts at a regional scale.

Submissions received during the public engagement period of the draft TARA demonstrated that conflict over resource
access and use are occurring on an ongoing basis (Statewide TARA 1)

The intrinsic benefit of the marine estate was identified as one of the most important economic benefits identified in
the Marine Estate Community Survey [1]. Conflict between sectors diminishes the intrinsic and bequest values held
by people, although given these incidents are highly localised, the consequence at a community-wide scale is expected
to be only minor. Statewide TARA 6)

Additional consequences that are not listed in the state-wide TARA include:
Potential differences in perspectives between use harvesters versus those who practice catch and release fishing.
There can also be differences between the perspectives of spear fishers and line fishers as noted by the
department ((Departmental reports, social media reports, expert advice)

The likelihood of this consequence is likely, due to the following reasons:
Recreational fishing has various sub-groups that utilize different fishing methods and will Likely impact other less

extractive marine estate users.

Overall risk rating: Low

Limited
All regions

10 years

Stable
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Minor

Possible

Minimal

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Intra sectoral — between sub-groups of recreational fishers

In addition to competition between sectors there is also evidence of intra sectoral competition amongst recreational
fishers (for example line fishers and spear fishers using the same fishing grounds or competing for access to fish
aggregating devices (FADs).The consequences of intra sectoral conflict on value of production and employment are
Minor as they are discernible, temporary impacts at a regional scale, but will be moderate impact at a local scale at
various localities

Resource use conflict could have impacts on the viability of businesses that support recreational fishers. These impacts
have the potential to be significant for that user group, but minor at a community-wide scale. (Statewide TARA 7)

Additional consequences that are not listed in the state-wide TARA include:
Example of where different subgroups of recreational fishers impact on others - Trophy Catch and Release fishers
pursuing large flathead in trophy waters (including charter boat operators) impacted by harvesters that choose to
keep catch and choose to harvest large flathead. Potential impacts to charter boat operators business and local
tourism impacts. For example, campaign for slot limit on dusky flathead: https://www.change.org/p/nsw-dpi-a-
nsw-slot-limit-for- ((Departmental reports and social media reports)

The likelihood of this consequence is Possible, due to the following reasons:
Recreational fishing has various sub-groups that utilize different fishing methods and will possibly impact other
less extractive marine estate users with impacts on businesses supplying different groups of fishers or tourism.

Overall risk rating: Minimal

Limited
All regions

10 years

Stable
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Minor

Possible

Minimal

Conflict between recreational fishing and other sectors, and within recreational fishing sub-groups, relating to
resource access and use

Intra sectoral — between sub-groups of recreational fishers

In addition to competition between sectors there is also evidence of intra sectoral competition amongst recreational
fishers (for example line fishers and spear fishers using the same fishing grounds or competing for access to fish
aggregating devices (FADs).The consequences of this intra sectoral conflict between recreational on Individual
enjoyment value (consumer surplus) are Minor given they are discernible, temporary impacts at a regional scale or
moderate at a local scale.

“Conflict between competing sub-sectors may make recreational areas more threatening for people to visit, thereby
diminishing their enjoyment value” (Statewide TARA 8)

The likelihood of this consequence is possible, as recreational fishing has various sub-groups with different fishing
methods and conflict or competing between sub-sectors may possibly impact the enjoyment of other marine estate
users. This will possibly impact other less extractive marine estate users with impacts on businesses supplying different
groups of fishers or tourism and the general public.

Overall risk rating: Minimal

Limited
All regions

10 years

Stable
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Minor

Likely (C), Possible (N&S)

Low (C) Minimal (N&S)

The impact of anti-social behaviour by recreational fishers.

Recreational fishers are a diverse group from all age groups and social backgrounds. Inevitably there are behaviours
by some of the many fishers that can be considered as anti-social.

The consequences of this stressor on safety, health and wellbeing to be minor, due to their short term, localised and
episodic nature. Consequences listed in the Statewide TARA which are relevant to recreational fishing include:

e Continued and ongoing experiences of anti-social behaviour may deter community use of the marine estate.
The notion of what constitutes anti-social behaviour is likely to differ significantly across the community.
Inappropriate use or anti-social behaviour is variously described as loud or obnoxious behaviour, leaving
rubbish behind, drunkenness, illegal fishing or overfishing etc. (Statewide TARA 9)

Additional consequences that are not listed in the state-wide TARA include:

e This is supported by the nature of complaints received by the department around anti-social behaviour by a
small minority of recreational fishers. This includes isolated incidences of antisocial behaviour at Sydney
ferry wharves and other wharf areas involving fishers littering and acting offensively towards the community
(Central). There are also incidences of animal welfare concern or fishers targeting iconic species (blue groper,
stingrays, large sharks) - which can be legally undertaken but may not be socially acceptable to some parts of
the community. The importance of such incidents may change through time as the awareness and values of
parts of the community change. Changes are particularly evident in relation to sharks (Pepin-Neff and Wynter,
2018). Such concerns differ from concerns about the sustainability of harvested stocks. This impacts safety,
health and wellbeing through both potential injury from litter and potential altercations between groups. There
have also been reports of conflict between spear and line fishers and swimmers around Sydney suburbs -
Bondi Beach, Little Bay, Clovelly Bay, Balmoral as well as isolated cases elsewhere including Jervis Bay.
((Departmental reports)

e Aquaculture operators holding oyster leases find damage and experience theft issues from boat users,
including recreational fishers. A limited number of recreational fishers cause negative interactions with oyster
growing operations ((Departmental reports).

e Concerns that waste from recreational fishing cleaning tables and improper disposal of fish frames and
unwanted fish carcases disposed in waterways can attract predators with safety implications ((Departmental
reports).

The likelihood of this consequence is likely, consistent with the Statewide TARA, given the high level of community
concern in regard to anti-social behaviour which was identified in the Marine Estate Community Survey (Sweeney

Research, 2014). The likelihood is possible in the northern and southern regions.

Overall risk rating: Low (C) Minimal (N&S)

Limited
All regions

10 years

Stable (increasing for central region — population growth)
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Minor

Likely

Low

The impact of anti-social behaviour by recreational fishers.

Recreational fishers are a diverse group from all age groups and social backgrounds. Inevitably there are behaviours
by some of the many fishers that can be considered by others as anti-social.
The consequences of this stressor on socialising and sense of community are minor, due to their short term, localised
and episodic nature. Consequences listed in the Statewide TARA were not specifically linked to recreational fishing
but noted the following
There was a high level of concern in relation to this threat in the Marine Estate Community Survey across all three
regions, suggesting this may already be impacting community cohesion and social relationships. (Statewide TARA 10)
Additional consequences that are not listed in the state-wide TARA include:
e This is supported by the nature of complaints received by the department around anti-social behaviour by
recreational fishers as detailed in cell 22. The impacts on aquaculture are also noted in cell 22 ((Departmental
reports)

The likelihood of this consequence is likely, consistent with the Statewide TARA, given the high level of community
concern in regard to anti-social behaviour which was identified in the Marine Estate Community Survey (Sweeney
Research, 2014)

Overall risk rating: Low

Limited
All regions

10 years

Stable (increasing for central region — population

growth)
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Minor

Likely

Low

The impact of anti-social behaviour by recreational fishers.

Recreational fishers are a diverse group from all age groups and social backgrounds. Inevitably there are behaviours
by some of the many fishers that can be considered as anti-social. The consequences of this stressor on enjoying
biodiversity and beauty of marine estate are minor at a regional scale, due to moderate impacts that are measurable
and ongoing in one or more localities. Consequences listed in the Statewide TARA were not specifically linked to
recreational fishing but noted the following:

e Major impacts may be felt by all users who value non-consumptive wilderness experiences, which can be
recreational fishing or others. More broad community wide impacts are likely if continued anti- social
behaviour diminishes the ability for people to connect with and appreciate the natural environment. (Statewide
TARA)

e This is supported by the nature of complaints received by the department around anti-social behaviour by
recreational fishers as detailed in cell 22 ((Departmental reports)

Additional consequences not listed in the Statewide TARA specifically linked to recreational fishing include:

e Incidences of animal welfare concern. For example, in several locations in the marine estate large stingrays
regularly frequent jetties and boat ramps, often feeding on fish scraps left behind from fishers. Occasionally
recreational fishers target these large animals, causing angst within the community ((Departmental reports)

e  Other societal impacts come from fish cleaning tables and fish waste. When fishers discard fish frames and
bait, particularly large gamefish in small waterways, and around boat ramps and cleaning tables, there can be
an associated bad smell, pollution concerns, and perceptions of attracting scavengers and undesirable
predators among the public (McPhee et al. 2002). (Literature and Departmental reports)

The likelihood of this consequence is likely, consistent with the Statewide TARA, given the high level of community
concern in regard to anti-social behaviour which was identified in the Marine Estate Community Survey (Sweeney

Research, 2014)

Overall risk rating: Low

Limited
All regions

10 years

Stable (increasing for central region — population growth)
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Minor

Rare (N&S) and Possible (C)

Minimal (C) Minimal (N&S)

The impact of anti-social behaviour by recreational fishers.

Recreational fishers are a diverse group from all age groups and social backgrounds. Inevitably there are behaviours
by some of the many fishers that can be considered as anti-social. The consequences of this stressor on consumptive
use are minor for all regions and may be moderate at a local scale due to their measurable ongoing negative impacts
in one or more localities. Consequences listed in the Statewide TARA which are relevant to recreational fishing include:
e Moderate impacts (overall minor community wide consequences) may be associated with a loss of
consumptive use if recreational fishing declines in response to anti-social behaviour. (Statewide TARA 12).
Additional consequences not listed in the Statewide TARA specifically linked to recreational fishing include:
e Aquaculture operators holding oyster leases find damage and experience theft issues from boat users,
including commercial fishers and recreational fishers. A limited number of recreational fishers cause negative
interactions with oyster growing operations ((Departmental reports).

The Statewide TARA considered the likelihood of these consequences is unknown but possible. The greater population
of the Central Region increased the likelihood to likely. Given this assessment focuses on the specific likelihood of

recreational fisher behaviour being the stressor, we have downgraded the likelihood to rare (N&S) and possible (C).

Overall risk rating: Minimal (Central region) and Minimal (North & South regions)

Limited
All regions

10 years

Stable
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Minor

Possible (N&S) Likely (C)

Minimal (N&S) Low (C )

The impact of anti-social behaviour by recreational fishers

Recreational fishers are a diverse group from all age groups and social backgrounds. Inevitably there are behaviours
by some of the many fishers that can be considered as anti-social. The consequences of anti-social behaviour
on Intrinsic and bequest values (economic intrinsic value) are minor given they are discernible, temporary impacts
at a regional scale.
Anti-social behaviour and unsafe practices are seen as key threats to the safety and enjoyment people derive from the
marine estate as identified by the Marine Estate Community Survey [1] which diminishes the intrinsic and bequest
values they derive. The impacts may be more significant at a localised scale where people have strong perceptions
about some localities (e.g. perceptions of Cronulla remain as a result of the 2005 riots (Wise, 2017). Anti-social
behaviour is highly localised and therefore unlikely to directly have widespread or long-term impacts on intrinsic and
bequest values, however such localised events can have a wider geographic reach (Wise, 2017), leading to a
consequence rating of moderate. The strong focus on anti-social behaviour in the community survey suggests that the
community is aware of current issues and that future consequences may occur. Occurrence and impacts are expected
to be greater in the higher density Central region. (Statewide TARA 14)
Additional consequences that are not listed in the state-wide TARA include:
The DPI have provided anecdotal reports of antisocial behaviour on Sydney wharves and other wharf areas. The
activity takes place mostly at night by groups of youth recreational fishers that are reported to be littering (in the
form of fish frames and bait, hooks and similar debris) and acting offensively towards the community. There are
news reports that the anti-social behaviour at the wharves is impacting ferry commuters and ferry staff. This anti-
social behaviour may impact the intrinsic value through litter and debris, if caused by the anti-social behaviour.
Departmental reports and social media reports) It should be noted that recreational fishing can be a positive
deterrent for anti-social behaviour among youths (McManus et al., 2011; Hunt and McManus, 2016)

The likelihood of this consequence is likely, due to the following reasons:
Anti-social behaviour by some Recreational fishers may likely impact other marine estate users and detract from the

intrinsic value of the marine estate in the Central area, less in North and South (Possible).

Overall risk rating: Minimal (N&S) and Low (C).

Limited
All regions

10 years

Stable
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Minor

Likely (C) Possible (N&S)

Low (C), Minimal (N &S)

The impact of anti-social behaviour by recreational fishers

Recreational fishers are a diverse group from all age groups and social backgrounds. Inevitably there are behaviours
by some of the many fishers that can be considered by others as anti-social. The consequences of Anti-social behaviour
on value of production and employment in businesses in the marine estate are minor given they are discernible,
temporary impacts at a regional scale. The consequences may be moderate for some localities within the central region.
Anti-social behaviour may have significant impacts on the viability of businesses and on employment in
situations where people are deterred from visiting the marine estate. In particular, businesses that rely on
visitors & tourists could be significantly impacted (e.g. tourism operators, cafes & restaurants, fishing
operators). (Statewide TARA 15)

Additional consequences that are not listed in the state-wide TARA include:

e The DPI have provided anecdotal reports of antisocial behaviour on Sydney ferry wharves and other
wharf areas. The activity takes place mostly at night by groups of youth recreational fishers that are
reported to be littering (in the form of fish frames, hooks and similar debris) and acting offensively
towards the community. Departmental reports and social media reports). The anti- social
behaviour on Sydney Ferry terminals can negatively impact commuters and those wishing to take
this mode of transport (Advice: Transport NSW).

e Aquaculture operators holding oyster leases find damage and experience theft issues from boat users,
including commercial and recreational fishers. A limited number of recreational fishers cause negative
interactions with oyster growing operations with impacts on production ((Departmental reports).

The likelihood of this consequence is likely (Central) and possible (North & South), due to the following

reasons:
e Anti-social behaviour by some Recreational fishers may likely impact other marine estate users with
impacts on local businesses and tourism. Higher in Central than North and South.

Overall risk rating: Low (C), Minimal (N& S)

Limited
All regions

10 years

Stable
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Minor

Likely (C) Possible (N&S)

Low (C) Minimal (N &S)

The impact of anti-social behaviour by recreational fishers

Recreational fishers are a diverse group from all age groups and social backgrounds. Inevitably there are behaviours
by some of the many fishers that can be considered as anti-social. The consequences of Anti-social behaviour
on Individual enjoyment value (consumer surplus) are minor given they are measurable ongoing impacts at a
regional scale. The consequences may be moderate for some localities in the central region.

Different user groups in the community engage in different activities in the marine estate, and some activities for which
people gain enjoyment value may be perceived by others as anti-social (e.g. loud and disruptive activities generate
individual enjoyment value for those engaged in the activity but diminish usage value for others). In some cases, anti-
social behaviour may deter people from visiting the marine estate, thereby diminishing the direct value that would be

derived. (Statewide TARA 16)

Given the trade-offs of enjoyment value between competing users, the net impact is likely to be only low, with moderate
impacts in the higher population density Central region. (Statewide TARA 16)

Additional consequences that are not listed in the state-wide TARA include:

e The DPI have provided anecdotal reports of antisocial behaviour on Sydney wharves and other wharf areas.
The activity takes place mostly at night by groups of youth recreational fishers that are reported to be littering
(in the form of fish frames and bait, hooks and similar debris) and acting offensively towards the community.
(Departmental reports and social media reports).

e There is a loss of consumer surplus for oyster purchasers when any theft reduces commercial aquaculture
production. (Expert Advice).

e Pascoe (2019) estimated the consumer surplus of different types of beach goers in Sydney, NSW Consumer
surplus was found to be higher for those undertaking “beach activities” as opposed to those relaxing (Pascoe
2021). These values may be impacted by anti-social behaviour reducing visitor numbers and enjoyment
(Literature, Expert Advice).

The likelihood of this consequence is likely (Central) and Possible (North & South), due to the following reasons:
e Anti-social behaviour by some Recreational fishers may likely impact other marine estate users with Likely
impacts on local businesses and tourism. Higher in Central than North and South

Overall risk rating: Low (C), Minimal (N&S)

Limited
All regions

10 years

Stable
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Major

Likely

High

The impact of unsafe practices by recreational fishers.

A proportion of recreational fishers can knowingly or unknowingly engage in behaviours that are unsafe to themselves
and the public. The consequences of this stressor on safety, health and wellbeing to be major, since they may result
in loss of life or permanent injury and will have substantial measurable impacts at a regional scale and catastrophic
impacts at a local scale.

Consequences not listed in the Statewide TARA which are relevant to recreational fishing include:

e Unsafe practices by recreational fishers including rock fishing and crossing dangerous bars in poor weather
conditions can endanger the lives of the fishers themselves as well as first responders and emergency services
when things go wrong. As well as immediate physical harm, these events can also have long lasting mental
impacts on those involved in these events, from fishers and their families to first responders and emergency
services (Expert advice, NSW Maritime information).

e Rock fishing accounts for an average of eight deaths a year in NSW and considered the 3™ most dangerous
individual activity in Australia (https://www.surflifesaving.com.au).

e Trend for boating fatalities in NSW are down overall — this is likely attributable to the increased use of
lifejackets — (Transport NSW).

The likelihood of this consequence is likely, based on data associated with loss of life by rock fishers and boating
accidents.

Overall risk rating: High

Adequate
All regions

10 years

Stable
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Minor

Likely

Low

The impact of unsafe practices by recreational fishers.

A proportion of recreational fishers can knowingly or unknowingly engage in behaviours that are unsafe to themselves
and the public. The consequences of this stressor on socialising and sense of community are minor, due to their short
term, localised and episodic nature. Consequences listed in the Statewide TARA were not specifically linked to
recreational fishing nor unsafe behaviour. They would largely relate to community disharmony and concern over the
danger associated with unsafe practices by recreational fishers and the associated danger for first responders and
emergency services. The perception that rock fisher deaths are largely associated with particular ethnicities has the
potential to cause disharmony in the community. Communicating more effectively with NSW recreational fishers from
a Chinese background was examined by Li et al. (2019).

The likelihood of this consequence is likely, consistent with the Statewide TARA, based on data associated with loss
of life by rock fishers and boating accidents. Between 1992 and 2010 more than 140 lives have been lost in NSW to
rock fishing with fatalities being almost all males, with an average age in the mid-40s (Mitchell et al., 2014). The
majority of victims were identified as being of Asia-Pacific island origin (Mitchell et al., 2014). The likelihood of an
accident is site specific but there are a relatively large number of sites where an incident can occur. The most hazardous
segments are concentrated along sections of the platforms between Coalcliff and Austinmer, Woonona, Port Kembla
south and Red Point (Carvalho et al., 2019).

Overall risk rating: Low

Limited
All regions

10 years

Stable

31

Insignificant

Rare

Minimal

The impact of unsafe practices by recreational fishers.

A proportion of recreational fishers can knowingly or unknowingly engage in behaviours that are unsafe to themselves
and the public. This stressor is considered to be not applicable or of negligible consequence on enjoying biodiversity
and beauty of marine estate.

Limited
All regions

10 years

Stable
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32 5 o Té The impact of unsafe practices by recreational fishers. 9 2 2 o
i= =2 = 9] S <
4 R . . . . . . B > =
= é -29 A proportion of recreational fishers can knowingly or unknowingly engage in behaviours that are unsafe to themselves E ?30 o n
and the public. The consequences of this stressor on consumptive use are minor, as they would be expected to be <:C -
concentrated on a small sub section of fishers.
Consequences not listed in the Statewide TARA which are relevant to recreational fishing include:
e  Minor impacts on willingness of ability to continue fishing if unsafe activities lead to continued fatalities. For
example, this may result in burdensome regulatory restrictions for fishers undertaking these practices.
e Aquaculture operators holding oyster leases find damage and experience theft issues from boat users,
including recreational fishers. Recreational fishers may cast too close to aquaculture infrastructure leaving
behind hooks and lures or causing damage to aquaculture infrastructure. ((Departmental reports, expert
advice).
The likelihood of this consequence is possible.
Overall risk rating: Minimal
Pr L3
e
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Minor

Possible

Minimal

The impact of unsafe practices by recreational fishers.

A proportion of recreational fishers can knowingly or unknowingly engage in behaviours that are unsafe to themselves
and the public. The consequences of this unsafe fishing practices on intrinsic value are minor given they are
discernible, temporary impacts at a regional scale with moderate impacts at a local scale.

Anti-social behaviour and unsafe practices are seen as key threats to the safety and enjoyment people derive from the
marine estate as identified by the Marine Estate Community Survey [1] which diminishes the intrinsic and bequest
values they derive. (Statewide TARA 14)

Additional consequences that are not listed in the Statewide TARA include:

o Issue with spearfishers accessing the water in heavily populated areas in Sydney, specifically Bondi Beach
and Little Bay have created local community issues. These areas in Sydney are recognised as important local
spearfishing areas providing safe entry points and calm water which are also ideal locations for beginner
spearfishers. Examples of conflict have arisen in these heavily populated areas with swimmers and the broader
community raising safety concerns. Also, some complaints regarding line fishing in areas used by swimmers/
snorkellers — particularly in busy metropolitan areas. Examples that have involved DPI include Clovelly Bay,
Balmoral and a beach at Jervis Bay where anglers were shark fishing. ((Departmental reports and social
media reports) Fishing from the shore particularly exposed rocky headlands has inherent risks and can create
a significant safety risk for participants and rescuers in exposed and dangerous locations. Between 1992 and
2010 more than 140 lives have been lost in NSW to rock fishing with fatalities being almost all males, with
an average age in the mid-40s (Mitchell et al., 2014). Also, injuries and deaths when fishing from rocks has
impacts on families and local communities in particular for witnesses and first responders (Literature, media

reports of incidents).

The likelihood of this consequence is possible due to the following reasons: Unsafe practices by some Recreational
fishers may likely impact other marine estate users and detract from the intrinsic value of the marine estate in the

Central area, less in North and South.

Overall risk rating: Minimal

Limited
All regions

10 years

Stable
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Minor

Likely

Low

The impact of unsafe practices by recreational fishers.

A proportion of recreational fishers can knowingly or unknowingly engage in behaviours that are unsafe to
themselves and the public. The consequences of unsafe fishing practices on value of production and

employment are minor given they are discernible, temporary impacts at a regional scale or moderate at a local

scale.

Submissions received during the public engagement period of the draft TARA highlighted that unsafe practices, (e.g.
recreational boating and fishing) may impact the viability of aquaculture businesses (such as oyster production) in the

Adequate
All regions

10 years

Stable
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form of damage to oyster racks and other related infrastructure. Unsafe piloting of vessels have also been noted to
impact marine tourism businesses such as the whale watching industry. (Statewide TARA 15)
Additional consequences that are not listed in the Statewide TARA include:
e Deaths from rock fishing are a form or premature human mortality and reduces economic productive
capacity (Expert advice)
The likelihood of this consequence is likely, due to the following reasons:
Unsafe practices by some Recreational fishers may likely impact other marine estate users and detract from the viability
of businesses in the marine estate in the Central area, less in North and South.
Overall risk rating: Low
35 5 o = | The impact of unsafe practices by recreational fishers. 3 2 % o
E |2 | E S el 8 |
= g = A proportion of recreational fishers can knowingly or unknowingly engage in behaviours that are unsafe to themselves _g ?30 S Z
e~ = and the public. The consequences of unsafe fishing practices on the Individual enjoyment value (consumer | < <=C -
surplus) are minor given they are discernible, temporary impacts at a regional scale.
NSW Marine Estate Community Survey identified danger to swimmers (e.g. from jet skis and boats) as the fourth most
significant threat to social benefits and by extension, to the economic benefits of direct use. (Statewide TARA 16)
Additional consequences that are not listed in the Statewide TARA include:
e Issue with spearfishers accessing the water in heavily populated areas in Sydney, specifically Bondi Beach
and Little Bay have created local community issues. These areas in Sydney are recognised as important local
spearfishing areas providing safe entry points and calm water which are also ideal locations for beginner
spearfishers. Examples of conflict have arisen in these heavily populated areas with swimmers and the broader
community raising safety concerns.
e There are also some ongoing complaints over a significant period of time regarding line fishing in areas used
by swimmers/ snorkellers — particularly in busy metropolitan areas. Examples that have involved DPI include
Sydney suburbs - Bondi Beach, Little Bay Clovelly Bay, Balmoral and a beach at Jervis Bay where anglers
were shark fishing. ((Departmental reports and social media reports).
e Pascoe (2019) estimated the consumer surplus of different types of beach goers in Sydney, NSW Consumer
surplus was found to be higher for those undertaking “beach activities” as opposed to those relaxing (Pascoe
2021). These values may be impacted by unsafe practices and behaviour reducing visitor numbers (Literature,
Expert Advice).
The likelihood of this consequence is possible due to the following reasons:
e Unsafe practices by some Recreational fishers may likely impact other marine estate users and detract from
the enjoyment value of other users in the marine estate in the Central area, less in North and South.
Overall risk rating: Minimal
Pr L
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36 5 o o The impact of overcrowding and congestion associated with recreational fishing 8 2 2 %
= < 3 S 2 S S
= & & Many of the NSW public, including recreational fishers, like to visit the Marine Estate and enjoy a time that is away ,§ QEO ;‘ Z

% Té from the congestion and crowding of urban life. Having some space to pursue leisure and recreational fishing is valued | < <:C -
@ 2 | by everyone in an Estate that is popular with the public in NSW. The consequences of this stressor on safety, health
& s and well-being are minor given they are discernible, temporary impacts at a regional scale. There may be more
o ¢ | moderate consequences experienced at a local scale at various locations. The Statewide TARA did not specifically
g ; address threats from recreational fishing but noted:
E S e Threats related to resource conflict and anti-social behaviour may be exacerbated by overcrowding or
3 congestion issues. Drivers include reduced access (regulatory or physical) for some or all sectors, causing
concentration of use, and increasing population. The Marine Estate Community Survey identified
overcrowding as a potential social threat that may impact on their desire to use the marine estate (Statewide
TARA 9)
Additional consequences that are not listed in the Statewide TARA include:
Crowding is a subjective perception that the level of use of an area will negatively influence one’s ability to achieve
one’s desired trip outcomes (Manning et al 2000).

e The DPI have provided anecdotal reports that there have been incidences of conflict associated with groups
of fishers competing for access in busy metropolitan areas (e.g. anti-social activities by groups on Sydney
ferry wharves, and spearfishers and swimmers competing for access at busy Sydney beaches) (Departmental
reports)

e Impacts of congestion amongst recreational fishing sub groups: Extensive literature exists around the
heterogeneity that exists within the recreational fishing community, including how motivations and
consumptive orientation influence levels of satisfaction with fishing experience (and the social benefits
derived from fishing). This research is significant in that it provides insights into the range of fishing
experiences that can be impacted by conflict, overcrowding or regulation (Beardmore et al., 2011, Sutton,
20006, Li et al., 2010, Hunt et al., 2013, Ditton and Sutton, 2004, Oh and Ditton, 2008, Arlinghaus, 2006).
Fishers seeking solitude and escape are more likely to be negatively impacted by overcrowding or conflict
with other users. (Literature)

e A report from Mcllgorm et al. (2016a) found that fishers with higher mastery motivations (approx. 43% of
fishers surveyed) are most sensitive to over-crowding concerns.(Literature)

The likelihood of this consequence is likely (C) and possible (N & S), due to the following reasons:
U Higher population in the central area.
o Recreational fishing takes place in a range of different coastal habitats and are therefore likely to come into
contact with other marine estate users.
Overall risk rating: Low (C) and Minimal (N&S).
e
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Minor

Likely

Low

The impact of overcrowding and congestion associated with recreational fishing

Many of the NSW public, including recreational fishers, like to visit the Marine Estate and enjoy a time that is away
from the congestion and crowding of urban life. Having some space to pursue leisure and recreational fishing is valued
by everyone in an Estate that is popular with the public in NSW. The consequences of this stressor on socialising and
sense of community relate to disharmony and disputes across sections of the community in relation to access and use.
These are considered minor given they are discernible, temporary impacts at a regional scale. There may be more
moderate consequences experienced at a local scale at various locations. The Statewide TARA noted the threats related
to resource conflict and anti-social behaviour are likely to be exacerbated by overcrowding or congestion issues and
this is supported by departmental advice. (Statewide TARA)

Additional consequences that are not listed in the Statewide TARA include:
The likelihood of this consequence is likely, due to the following reasons:
o Recreational fishing takes place in a range of different coastal habitats and are therefore likely to come into

contact with other marine estate users.

Overall risk rating: Low

Inferred
All regions

10 years

Stable
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Minor

Likely

Low

The impact of overcrowding and congestion associated with recreational fishing

Many of the NSW public, including recreational fishers, like to visit the Marine Estate and enjoy a time that is away
from the congestion and crowding of urban life. Having some space to pursue leisure and recreational fishing is valued
by everyone in an Estate that is popular with the public in NSW. The consequences of this stressor enjoying the
biodiversity and health of the marine estate minor given they are discernible, temporary impacts at a regional scale.
There may be more moderate consequences experienced at a local scale at various locations. The Statewide TARA
noted that overcrowding can have a negative impact on people’s enjoyment of the marine estate as well as impacting
on the environment (Statewide TARA).

Additional consequences that are not listed in the Statewide TARA include:
o Unpublished findings of intercept surveys conducted in Batemans Marine Park found that recreational
fishing was perceived as a particular threat to the values of the BMP. This related to a sense that there were
‘too many’ fishers, which in turn led to a sense that the area was being over fished (Expert opinion)
o Concentration of fishers in particular areas may potentially lead to localised depletions, and increased
environmental impacts of fishers (e.g. litter, hooked animals etc.) which impact on the ability of other users
to enjoy the natural beauty of the marine estate (Expert opinion).

The likelihood of this consequence is likely, due to the following reasons:
o Recreational fishing takes place in a range of different coastal habitats and are therefore likely to come into

contact with other marine estate users.

Overall risk rating: Low

Limited
All regions

10 years

Stable
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Minor

Likely

Low

The impact of overcrowding and congestion associated with recreational fishing

Many of the NSW public, including recreational fishers, like to visit the Marine Estate and enjoy a time that is away
from the congestion and crowding of urban life. Having some space to pursue leisure and recreational fishing is valued
by everyone in an Estate that is popular with the public in NSW. The consequences of this stressor consumptive use
(extracting) minor given they are discernible, temporary impacts at a regional scale. There may be more moderate
consequences experienced at a local scale at various locations.

Additional consequences that are not listed in the Statewide TARA include:
o Crowding of sites by recreational fishers can bring about access issues, may potentially lead to local
depletion impacts and result in a reduction in local catch rates for fishers a reducing benefits in the marine
estate (Expert opinion).

Sutton & Bushnell (2007) suggest that crowding may reduce catching power at artificial reefs because anglers will
waste time manoeuvring around each other during their fishing trip. Such a finding may also be relevant to fishers
accessing natural reef area. Overcrowding has been identified as a particular issue for recreational fishing in urban
settings (McPhee, 2017).

The likelihood of this consequence is likely, due to the following reasons:

o There may be conflict between community groups from different backgrounds, within recreational fishing
and impacts on wider community also. For example, different attitudes towards fishing/ gathering and the
retaining of fish for the table between differing groups. Examples include; groups of fishers intensively
collecting invertebrates which may draw attention from other fishers or water users, or fishers catching
various small fish and keeping them in a bucket to be retained at the end of the fishing session causing
concern to passers-by. Cockle collecting at Lake Illawarra drew significant community concern even when,
for the majority of fishers, bag limits were being observed. Excessive invertebrate collection by groups of
fishers from rock platforms is a relatively common issue for Fisheries Officers and occurs throughout the
state (Departmental reports).

Overall risk rating: Low

Limited
All regions

10 years

Stable
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40 é g g The impact of overcrowding and congestion associated with recreational fishing E § 2 %
o= = = o <
= £ & Many of the NSW public, including recreational fishers, like to visit the Marine Estate and enjoy a time that is away g QEO ;‘ n

% Tg from the congestion and crowding of urban life. Having some space to pursue leisure and recreational fishing is valued <:C -
@ 2 by everyone in an Estate that is popular with the public in NSW. The consequences of overcrowding by recreational
£ s fishers on intrinsic value and bequest value of the marine estate are minor given they are discernible, temporary
) ~ | impacts at a regional scale or moderate at a local scale.
< |2
>
L % The ‘loss of appeal due to overcrowding’ was identified as the third most significant social threat to the marine estate
3 - as identified in the Marine Estate Community Survey [1], which suggests the community is concerned with this issue
and that their intrinsic and bequest values are under threat. In the central region where the population density is greater,
the likelihood of negative consequences is expected to be higher.
(Statewide TARA 22)
Additional consequences that are not listed in the Statewide TARA include:
e Overcrowding in general is well recognised as a specific issue for management of outdoor leisure activities
and enjoyment of the natural environment (Gramann, 1982; Davis and Tisdell, 1995, 1996; Brouwer et al.,
2001; Chen and Teng, 2016) (Literature, Expert Advice).
The likelihood of this consequence is likely, due to the following reasons:
Limited information on congestion arising from recreational fishing indicates the likelihood is likely in the central
region and possible in the north and south regions.
Overall risk rating: Low (C), Minimal (N&S)
%
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Minor

Likely

Low

The impact of overcrowding and congestion associated with recreational fishing

Many of the NSW public, including recreational fishers, like to visit the Marine Estate and enjoy a time that is away
from the congestion and crowding of urban life. Having some space to pursue leisure and recreational fishing is valued
by everyone in an Estate that is popular with the public in NSW. The consequences of overcrowding by recreational
fishers on the value of production and employment are minor given they are discernible, temporary impacts at a
regional scale. There may be more moderate consequences experienced at a local scale at various
locations. Overcrowding and congestion by anglers may increase apparent sales and in marine estate businesses, but
the sustainability of this may not necessarily be long term if fishers choose alternative sites.

Overcrowding and congestion are unlikely to have negative impacts on the viability of businesses and on employment,
as overcrowding should contribute to more business opportunities rather than less (more visitors means more
customers). Therefore, the negative consequences are rated as insignificant. In the long term and without adequate
policy responses, overcrowding and congestion may potentially cause areas to become run-down, thereby negatively
impacting business viability.

(Statewide TARA 23)

Additional consequences that are not listed in the Statewide TARA include:

e  While there are no specific studies looking at the impacts of overcrowding on the economic components of
recreational fishing, economic impacts of crowding in other outdoor leisure activities has been considered
(Davis and Tisdell, 1996; Jakus and Shaw, 1997; Budruk et al., 2008; Avila-Foucat et al., 2013). (Literature)

e Sydney Ferries note that recreational fishing on busy wharves leads to a reduction in use by commuters who
fear being impacted by anti-social behaviour from recreational fishers with some unknown financial impact
(Advice: Transport for NSW).

e In some estuarine fisheries there is considered to be a link between high use by visiting recreational fishers
(usually during busy holiday periods) and impacts on both local recreational and commercial fishers — either
through local fishers choosing to avoid busy areas or through impacts on fishing success (Workshop comment,
Government compliance).

The likelihood of this consequence is likely, due to the following reasons:
Congestion due to recreational fishing does not have automatically predictable consequences on production and
employment. Negative impacts are possible.

Overall risk rating: Low

Limited
All regions

10 years

Stable
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Moderate

Likely (C), Possible (N&S)

Moderate (C), Low (N&S)

The impact of overcrowding and congestion associated with recreational fishing

Many of the NSW public, including recreational fishers, like to visit the Marine Estate and enjoy a time that is away
from the congestion and crowding of urban life. Having some space to pursue leisure and recreational fishing is valued
by everyone in an Estate that is popular with the public in NSW. Many recreational fishers dislike overcrowding and
congestion as it reduces their Individual enjoyment value (consumer surplus), but this also impacts the consumer
surplus of other marine estate users too. The consequences are moderate given they are discernible, temporary impacts
at a regional scale or there may be more moderate consequences experienced at a local scale at various locations.

The ‘loss of appeal due to overcrowding’ was identified as the third most significant social threat as identified in the
Marine Estate Community Survey [1], which directly impacts the individual enjoyment value people derive. As with
justification 25, the likelihood in the central region is expected to be higher than in the northern and southern regions.
Conversely, overcrowding suggests that many people currently derive value from using the marine estate (because they
choose to visit it), and therefore the net enjoyment value impact may be overstated. Overcrowding is expected to
increase as an issue due to population increases in NSW (Statewide TARA 24).

Additional consequences that are not listed in the Statewide TARA include:

e  While there are no specific studies looking at the impacts of overcrowding on the economic components of
recreational fishing, economic impacts of crowding in other outdoor leisure activities has been considered
(Davis and Tisdell, 1996; Jakus and Shaw, 1997; Budruk et al., 2008; Avila-Foucat et al., 2013).(Literature
and Expert Advice)

e Pascoe (2019) estimated the consumer surplus of different types of beach goers in Sydney, NSW Consumer
surplus was found to be higher for those undertaking “beach activities” as opposed to those relaxing (Pascoe
2021). These values will be impacted by overcrowding and congestion in the marine estate reducing individual
enjoyment (Literature, Expert Advice).

The likelihood of this consequence is likely, due to the following reasons:
Overcrowding and congestion is likely at some local areas, such as those near large population centres, but will vary

between regions.

Overall risk rating: Moderate (C), Low (N&S)

Limited
All regions

10 years

Stable
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Minor

Possible

Minimal

Loss or decline of marine industries

Recreational fishing involves catching fish and can impact other extractive users of the Marine Estate, such as
commercial fishers with less direct impacts on other tourism industries depending on the Marine Estate.

The consequences of this stressor safety, health and well-being are minor given they are discernible, temporary
impacts at a regional scale. There may be more moderate consequences experienced at a local scale at various locations.

The Statewide TARA noted that marine industries deliver a range of social and economic benefits to community
wellbeing, including the mental and physical wellbeing associated with employment and income, potential health
benefits associated with seafood consumption and the possibility of future health benefits associated with marine
biotechnology and pharmaceuticals. Consequences of relevance to recreational fishing:
o Social licence: currently a major concern for the commercial fishing industry which in part is due to poor
relations with the recreational fishing sector
o Competition with other sectors for limited resources or access (see cell 42): currently of concern to the
commercial and recreational sectors
These concerns are of greater significance (moderate) in rural areas which are TARA (2017) identified that marine
industries deliver a range of social and economic benefits and contribute to community wellbeing.

The likelihood of this consequence is possible, due to the following reason:

o There are competitive links between commercial and recreational fishing for fishing access and fishing
areas, and this can include onshore infrastructure and space limitations for boat access sites. These marine
industries are highly regulated and are vulnerable to economic downturns and can be impacted by changes
in policy on area access and resource use through political pressure. Recreational fishers are a major user
group and their desire for improved access and to exclusive fishing areas, can impact the commercial fishing
industry (Literature, expert opinion).

Overall risk rating: Minimal

Adequate
All regions

10 years

Stable
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44 Q ~ | =~ | Lossor decline of marine industries = 0 » )
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2 3 3 Recreational fishing involves catching fish and can impact other extractive users of the Marine Estate, such as = o o n
= NG = | commercial fishers with less direct impacts on other tourism industries depending on the Marine Estate. <:C -

E g The impact of this stressor on socialising and sense of community relates largely to community cohesion and
= ‘g harmony.
= g
S | =
n 7| The Statewide TARA noted the following consequences of relevance to recreational fishing:
2 % Changes in the economic viability of traditional maritime industries can impact the community sense of identity and
> ; place e.g. recent research undertaken indicated that the majority of NSW coastal residents would be concerned about
s 3 the potential loss of community identity and character from further declines in the NSW commercial fishing and
@ aquaculture industries (Voyer et al., 2016), indicating an impact on the sense of community would be possible.
~
The consequences of this decline will be consistent with the Statewide TARA assessment (moderate for regional
communities and minor in more diversified economies in the Central Region), the likelihood that recreational fishing
alone is the cause of those consequences is considered possible in North and South regions and unlikely in Central
region given the range of economic and social pressures experienced by marine industries.
Overall risk rating: Low (N&S) Minimal (Central)

45 g 2 TQ Loss or decline of marine industries 3 § 2 2
Q a4 B= = .= O <
=) . L . . . . > =
-l‘é‘ § Recreational fishing involves catching fish and can impact other extractive users of the Marine Estate, such as E éﬂ o v
2 commercial fishers with less direct impacts on other tourism industries depending on the Marine Estate. g -

g
The impact of this stressor on enjoying the biodiversity and health of the marine estate. This stressor is considered
to be not applicable or of negligible consequence on enjoying biodiversity and beauty of marine estate.
Overall risk rating: Minimal
/e
%
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'q'; % Tg Recreational fishing involves catching fish and can impact other extractive users of the Marine Estate, such as g QEO ;‘ Z
= ié k= commercial fishers with less direct impacts on other tourism industries depending on the Marine Estate. <:C -

S | =

n 7| The impact of this stressor on consumptive use (extracting)

2 % is moderate and is consistent with the Statewide TARA, which notes:

P ; o The cumulative threats on viability of particularly the commercial fishing sector relating to social licence,

S 3 competition with other sectors and regulatory pressure has potentially significant sectoral specific

2 consequences for that industry and wider implications for the availability of goods or services to local

A communities. The most likely marine industries facing significant viability challenges in NSW at present
appear to be commercial fishing and aquaculture (Statewide TARA 28).

o Recent research undertaken indicates that local seafood is highly valued by regional communities (Voyer et
al., 2016) and opportunities to access fresh seafood from other sources/areas is more restricted in these
regions. Decline in local seafood will also have flow on impacts to a range of businesses that service the
fishing industry and sell its products, including regional tourism.

Whilst the consequences of this decline will be consistent with the Statewide TARA assessment (moderate), the
likelihood that recreational fishing alone is the cause of those consequences is considered possible in North and South
regions and unlikely in Central region given the range of economic and social pressures experienced by marine
industries.

Overall risk rating: Low (N&S) Minimal (C)

47 5 o — | Loss or decline of marine industries 9 z 7 o
£ = E = .8 S |
= 8 = Recreational fishing involves catching fish and can impact other extractive users of the Marine Estate, such as E éﬂ S 2

e = commercial fishers with less direct impacts on other tourism industries depending on the Marine Estate. <:t -
The consequences of recreational fishing impacting on the intrinsic value and bequest value of the marine estate are
considered to be minor with impacts declining marine business viability. Where declining business viability is a
function of reduced demand, consumer surpluses are not expected to be impacted. (Statewide TARA).
Overall risk rating: Minimal
,f‘v’r;é@
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The consequences of this stressor on value of production and employment are Moderate given they are measurable
and on-going and impact at a regional scale. There may be more major consequences experienced at a local scale at
various locations

If marine businesses viability declines, this will have direct impact on employment and production. In locations where
marine industries are significant, local employers or that contribute significantly to local economies, consequences
could be substantial as they would affect multiple user groups (business owners, support business, employees, families
of employees etc.) (Statewide TARA). There is limited information on the net decline in marine businesses, and
regarding the growth of new marine businesses (such as related to tourism) (Statewide TARA). Recreational and
commercial fishing are both influenced by tourism (Statewide TARA)

Additional consequences that are not listed in the Statewide TARA include:

e  The recreational sector’s desire for more access and areas to be exclusively for recreational fishing may
translate into negative commercial impacts on commercial fishers (noting that this occurs in the opposite
direction also). The economic merits of further sectoral re-allocation to recreational fishing have not be
studied. The Department Advises that further re-allocation is unlikely as current policy dictates that it will
only be considered if all sectors are agreeable and is equally supportive of the commercial and recreational
fishing industries. Optimal allocation between sectors may be different from the current situation, especially
as the influence of related coastal tourism is unknown (Expert advice, Statewide TARA,)

e Recent data on the value of commercial fisheries and aquaculture production to the NSW economy including
employment indicates the flow of benefits from commercial fishing activity in the NSW marine estate that
could be impacted or disrupted:

e The Gross Value of Production (GVP) of State and Commonwealth fisheries, aquaculture and processing
NSW in 2017-18 was $323m. There was $98m from managed fisheries, $55m Commonwealth fisheries $77
in NSW aquaculture and $93m in processing (FRDC 2019). The total fishery Gross Value Added (GVA) was
$374m, of which $130 m is generated by fishing and aquaculture, $46m by associated seafood processing
activities and $198m generated by flow-on business activity in other sectors of the economy and $28m
associated with processing indirectly in other states (FRDC 2019, See also Voyer et al. 2016).

e In2017/18 this activity provided 3,530 full time equivalent jobs (FTE), of which 1,672 were in fisheries and
aquaculture, 462 in associated seafood processing and 1,396 FTE jobs as flow on in other sectors and 193
FTE associated with processing indirectly in other states (FRDC 2019). The associated Household Income,
(wages, salaries, drawing etc.) were $230m in total, with $76m income from fishing and aquaculture and
$25m in seafood processing with $129 in other businesses associated with fisheries and aquaculture and $15m

e
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associated with processing in other states (FRDC 2019, See also Voyer et al. 2016).
(Literature) The likelihood of this consequence is likely, due to the following reasons:

e Recreational fishing is a nature based extractive use activity and so some competition for resources is
inevitable for some species. Recreational fishers are largely supportive of the commercial fishing industry and
support the industry by purchasing bait supplied by the sector. The Department advise that regulations such
as bag and size limits, as well as resource allocation policy, will ensure that the catch is continued to be shared
by the recreational and commercial sectors(Departmental statement, Literature, expert advice).

Overall risk rating: Moderate

49

Minor

Possible

Minimal

Loss or decline of marine industries

Recreational fishing involves catching fish and can impact other extractive users of the Marine Estate, such as
commercial fishers with less direct impacts on other tourism industries depending on the Marine Estate.

The consequences of recreational fishing impacting on the Individual enjoyment value (consumer surplus) are
minor not being impacted by declining marine business viability. Where declining business viability is a function of
reduced demand, consumer surpluses may possibly be impacted (Statewide TARA).

Additional consequences that are not listed in the Statewide TARA include:

e Those using the marine estate enjoy benefits not captured in market prices. Consumers have a willingness to
pay for seafood available at a market price, where the consumer surplus is the difference, reflecting their
enjoyment in consumption. This has not been estimated in total for NSW commercially produced fish, but a
recent study of Sydney Fish Market found that many of the quota species sold at market prices had consumer
surplus for those purchasing (Pascoe et al. 2021). Should access to commercial fishing be reduced, the public
would be impacted through loss of fish and the associated consumer surplus representing the enjoyment
derived from eating seafood. There are no current evaluations of the extent of gains and losses in consumer
surplus from different degrees of recreational fishing and commercial fishing access.

e Fresh fish is also recognised as providing health benefits, which are a form of consumer surplus, as well as
contributing to food supply (Sharpless and Evans 2013) with a willingness to pay for the local seafood
experience (Voyer et al. 2016). (Literature)

Overall risk rating: Minimal

Limited
All regions

10 years

Stable]

F:\Environmental Assessment\Socio-economic Risk Assessment Fina\R.A10978.001.02.01_ PB 26 May.docx

Pr L
s

¢ =
‘s BMT




50

Moderate

Possible

Low

The impact of excess or illegal extraction by recreational fishers.

Excessive or illegal fishing takes more fish than is recommended by management for sustainable fisheries and thus
risks stock depletion with implications for all users of the Marine Estate. Terminology around illegal fishers can be
interpreted in different ways. DPI considers illegal fishers as people who catch/ sell fish and aquatic invertebrates
illegally, outside the legal framework of NSW legislation.

The consequences of this stressor on safety, health and well-being are noted by the Statewide TARA as moderate
due to potentially serious but not irreversible consequences for human health. These consequences are of direct
relevance to illegal sale of seafood products:

e Illegal market sales of aquaculture and fisheries products presents a serious risk to consumer safety and the
reputation of seafood. The extent of illegal market sales is not known, but the impact of seafood safety incident
associated with such sales would extend not only to legitimate aquaculture produce but to seafood in general
(TARA 33).

Additional consequences that are not listed in the Statewide TARA include:

e  DPI data on non-commercial catch are for both recreational and indigenous fishing, for example in 2018-19
annual catch of abalone 5.4t (DPI 2019), rock lobster 15.4t (DPI 2020). The need for more accurate
recreational catch data on these high commercial value species is recognised, as the total commercial catch is
limited by quotas (DPI 2019, 2020). There are 100 fisheries officer roles across the state in 17 coastal and 9
inland locations. In the years 2012-2021, out of 45,000 to 49,000 total contacts per annum made by fisheries
officers the rates of compliance were between 89.4% and 90.6% (NSW DPI Compliance data).

The likelihood of this consequence is possible. Whilst there is an absence of reliable information about the involvement
of recreational fishers in illegal sales this assessment is consistent with the Statewide TARA.

Overall risk rating: Low

Limited
Regional

10 years

Stable

51

Minor

Likely

Low

The impact of excess or illegal extraction by recreational fishers.

Excessive or illegal fishing takes more fish than is recommended by management for sustainable fisheries and thus
risks stock depletion with implications for all users of the Marine Estate.

The consequences of this stressor on socialising and sense of community are noted by the Statewide TARA as minor
at a regional scale. However, local consequences could have a moderate impact.

Evidence suggests that:
e Concern over illegal use lies at the heart of some of the conflict experienced between recreational fishers, with

some recreational fishers expressing significant dissatisfaction with enforcement of fishing regulations in

Adequate
All regions

10 years

Stable
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recent research into recreational fishing motivations and attitudes (see also regulation stressors).(Mcllgorm et
al., 2016b)

e This is supported by anecdotal reports that there have been incidences of tension and disharmony in the
community associated with perceptions of overfishing of shellfish or taking of undersized fish in various parts
of the state, such as cockle collecting at on Lake Illawarra, ghost nippers at certain locations on the Tweed
River (Terranora), Maianbar in Port Hacking, and invertebrate collection from rock platforms around Sydney
and Coffs Harbour. This tension is often exacerbated by cultural and language differences.

The likelihood of this consequence is likely given there are multiple instances of disharmony on this issue throughout
all the regions.

Overall risk rating: Low

52

Minor

Likely

Low

The impact of excess or illegal extraction by recreational fishers.

Excessive or illegal fishing takes more fish than is recommended by management for sustainable fisheries and thus
risks stock depletion with implications for all users of the Marine Estate.

The consequences of this stressor on enjoying the biodiversity and health of the marine estate are noted by the
Statewide TARA as minor as they were regional, sectoral, localised and temporary:

e Illegal use has the potential to impact biodiversity values through overharvesting, which will have flow on
impacts on people’s enjoyment of those values. Statewide TARA)

e This is supported by anecdotal reports that there have been incidences of tension and disharmony in the
community associated with perceptions of overfishing of shellfish or taking of undersized fish in various parts
of the state, such as cockle collecting at on Lake Illawarra, ghost nippers at certain locations on the Tweed
River (Terranora), Maianbar in Port Hacking, and invertebrate collection from rock platforms around Sydney
and Coffs Harbour. This tension is often exacerbated by cultural and language differences.

e Reports of recreational fishing taking place in areas designated as “scientific reference sites” with the potential
to impact research and monitoring of biodiversity. For example, illegal recreational fishing occurring in
marine protected areas is noted by Harasti et al. (2019) (Literature) Marine Estate reports, Departmental
reports, expert advice).

The likelihood of this consequence is likely given there are multiple instances of disharmony on this issue throughout
all the regions.

Overall risk rating: Low

Adequate
All regions

10 years

Stable

F:\Environmental Assessment\Socio-economic Risk Assessment Fina\R.A10978.001.02.01_ PB 26 May.docx

Pr L
e ]
‘s BMT




53 & > = | The impact of excess or illegal extraction by recreational fishers. @ @ n o
£ |2 |5 E s 5 |3
= A Excessive or illegal fishing takes more fish than is recommended by management for sustainable fisheries and thus ,§ QEO ;‘ Z

risks stock depletion with implications for all users of the Marine Estate. The consequences of this stressor on | <¢ <:C -
consumptive use (extracting) are noted by the Statewide TARA as minor. Impacts will largely be concentrated to a
local scale and have a moderate impact.
The Statewide TARA noted the following:
e  Theft and poaching of fisheries resources is of concern to the aquaculture and commercial fishing sectors.
This impacts the economic viability of these industries and in turn the availability of these resources to seafood
consumers. It also has the potential to impact marine tourism operations such as diving charters, who rely on
healthy marine ecosystems for their businesses.
e Gradual technological innovations in the recreational fishing sector have included improved fish finders for
location and targeting of fish, increasing the fishing power of fishers and thus the potential likelihood for
taking excessive catch. More recently the use of drones to target species and the use of social media to spread
information about fish locations has been noted as having implications for fisheries management and policy
(Cooke et al. 2021). (Media and Literature)
e  DPI data on non-commercial catch are for both recreational and indigenous fishing, for example in 2018-19
annual catch of abalone 5.4t (DPI 2019), rock lobster 15.4t (DPI 2020). The need for more accurate
recreational catch data on these high commercial value species is recognised, as the total commercial catch is
limited by quotas (DPI 2019, 2020). (Government reports)
e There are 100 fisheries officer roles across the state in 17 coastal and 9 inland locations. In the years 2012-
2021, out of 45,000 to 49,000 total contacts per annum made by fisheries officers the rates of compliance
were between 89.4% and 90.6% (NSW DPI Compliance data).
e [Illegal recreational fishing occurring in marine protected areas is noted by Harasti et al. (2019) (Literature).
The likelihood of this consequence is likely. Whilst there is an absence of reliable information about the involvement
of recreational fishers in illegal sales, the Statewide TARA considered it to be almost certain. We have reduced this to
likely as illegal sales cannot be solely attributed to recreational fishers. However, there is an ongoing need to monitor
the use of fishing and communications technologies in facilitating excessive catch and illegal fishing activity.
Overall risk rating: Low
e
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Minor

Possible

Minimal

The impact of excess or illegal extraction by recreational fishers.

Excessive or illegal fishing takes more fish than is recommended by management for sustainable fisheries and thus
risks stock depletion with implications for all users of the Marine Estate. The consequences of the impact of excess
or illegal extraction by recreational fishers on intrinsic and bequest values to be minor given the limited evidence
available of a reduction in the natural assets of the marine estate.

As identified in the Statewide TARA, the Marine Estate Community Survey did not identify excessive or illegal
extraction as an economic or social threat, implying that the impacts on intrinsic and bequest values are only minor.
Additionally, there is no consequence specific to recreational fishing listed. In the longer term and in cases where fish
stocks are depleted or habitats significantly disturbed etc., consequences may be more significant but there is limited
evidence suggesting this will occur.

The likelihood of this consequence is possible, given the limited evidence.

Overall risk rating: Minimal

Adequate
All regions

10 years

Stable

55

Minor

Likely (S) Possible (N&C)

Low (S)
Minimal (N&C)

The impact of excess or illegal extraction by recreational fishers.

Excessive or illegal fishing takes more fish than is recommended by management for sustainable fisheries and thus
risks stock depletion with implications for all users of the Marine Estate. The consequences of the impact of excess
or illegal extraction by recreational fishers on value of production and employment to be minor at the regional
level. Moderate local impacts experienced at several localities which have been documented (DPI).

Stock depletion compromises the value of production and employment by compromising the viability of businesses
which rely on sustainable fisheries, including commercial fishers and tourism operators. Consequences listed in the
Statewide TARA which are likely relevant to recreational fishing, include excessive harvest of abalone on the NSW
South Coast by a variety of persons which impacted the viability of commercial operators (Statewide TARA 39).

Additional consequences that are not listed in the Statewide TARA include:

e DPI data on non-commercial catch are for both recreational and indigenous fishing, for example in 2018-19
annual catch of abalone 5.4t (DPI 2019), rock lobster 15.4t (DPI 2020). The need for more accurate
recreational catch data on these high commercial value species is recognised, as the total commercial catch is
limited by quotas (DPI 2019, 2020). (Government reports)

e There are 100 fisheries officer roles across the state in 17 coastal and 9 inland locations. In the years 2012-
2021, out of 45,000 to 49,000 total contacts per annum made by fisheries officers the rates of compliance
were between 89.4% and 90.6% (NSW DPI Compliance data).

Adequate
Regional

10 years

Stable
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e Aquaculture operators holding oyster leases find damage and experience theft issues from boat users,
including commercial and recreational fishers. A limited number of recreational fishers cause negative
interactions with oyster growing operations (Departmental reports).

The likelihood of this consequence is likely (S) and possible (N&C), given the multiple documented incidences of the
illegal harvest on the south coast for which recreational fishers may contribute.

Overall risk rating: Minimal (N&C), Low (S)

56

Minor

Possible

Minimal

The impact of excess or illegal extraction by recreational fishers.

Excessive or illegal fishing takes more fish than is recommended by management for sustainable fisheries and thus
risks stock depletion with implications for all users of the Marine Estate. The consequences of the impact of excess
or illegal extraction by recreational fishers on individual enjoyment value (consumer surplus) to be minor given
the moderate local impacts. Local impacts may be moderate as documented (DPI).

Stock depletion by these stressors may impact the individual enjoyment value (consumer surplus) of legitimate
marine estate users by making it more difficult to catch, produce fish in aquaculture or observe fish when diving.

There is no consequence listed in the Statewide TARA which are relevant to recreational fishing. Excessive or illegal
extraction is expected to have only minor impacts on individual enjoyment value, as the threats from this stressor are
not identified by the community in the Marine Estate Community Survey [1] (Statewide TARA 40).

Additional consequences that are not listed in the Statewide TARA include:

e Negative impacts seen in individual enjoyment and hence consumer surplus are expected to be more
significant for user groups who derive their enjoyment value from the (depleted) resources (e.g. recreational
fishers, tourism operators, scuba divers).

e Reports of recreational fishing taking place in areas designated as “scientific reference sites” with the potential
to impact research and monitoring of biodiversity. For example, illegal recreational fishing occurring in
marine protected areas is noted by Harasti et al. (2019) (Literature). (Marine Estate advice, Departmental
reports, expert advice).

The likelihood of such consequences are considered to be possible.

Overall risk rating: Minimal

Limited
Regional

10 years

Stable
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Moderate

Likely (N&S) Almost certain (C)

Moderate

Moderate

Litter, solid waste, marine debris and microplastics

Recreational fishing contributes to litter, solid waste, marine debris and microplastics finding its way into the marine
environment with implications for amenity, wildlife and health of fish, humans and the environment.
The consequences of addition of plastic waste to the marine environment are moderate as they have measurable
impacts on the Safety health and wellbeing of the community at a regional scale. Consequences of marine debris
from recreational fishing sources considered in the Statewide TARA include:

In particular discarded fishing gear and debris from rec fishers poses a threat to turtles, seals and seabirds
through ingestion and entanglement (Statewide TARA. 65).

As noted in the Statewide TARA, the community survey indicated that the greatest threat to social benefits
identified was loss of appeal due to water pollution/littering (55%) and also littering/dumping/rubbish/marine
debris was identified as the greatest threat to the environment (47%).

Impacts on iconic wildlife species from recreational fishing gear are likely to cause distress within the community,
impacting on wellbeing and faith in the health and cleanliness of the marine estate. It will also likely impact on the
social license of recreational fishing which could impact on the viability of the sector.

Additional consequences not included in the Statewide TARA include:

The impact of microplastic on human health through ingestion of contaminated fish. Recreational fishing
contributes to this threat through the common use of plastic lures and other forms of plastics (bait bags etc.)
that can be washed into the marine estate.

Aquaculture is impacted by pollution effects from recreational boating and fishing, such as plastic, human
waste, and wash down of vessels (Departmental reports).

Recent investigation in NSW indicates the work is pointing towards the issue being a local issue restricted to
certain hotspots “...nbased on the sheer number of recreational fishermen, potential for activity to be
concentrated, potential loss rates of some types of fishing gear (particularly terminal tackle on fishing lines)
and correlations of loads of marine debris that include fishing material at popular fishing locations” (Watson
et al. in publication page 44). This is supported by evidence of recreational fishing debris which is often very
visible around recreational fishing hotspots (Oceanwatch 2013) (Literature)

The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting and
wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

“Social values analysis undertaken in the marine debris threat and risk assessment found the risk level of
fishing line, as marine debris, on the human wellbeing was moderate” (DPIE 2020b, and E. Foulsham pers.
comm., June 2021) (Literature and expert advice).

Adequate
Regional

10 years

Stable
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In the Hawkesbury, Brisbane waters, Tuggerah and Hunter river, Clean4Shore (2019) found approximately
3.3% of plastic waste items were from recreational fishing. Wastes from recreational fishing was not in the
top ten most frequently found plastic waste items. Clean4Shore (2019).

Recreational fishing item Numbers
Plastic bait & tackle bags & packaging 967
Plastic bait containers & lids, bait savers 747
Fishing line in metres (recreational) 360
Recreational fishing items (lures, floats, rods,) 338
Total Plastic items. 72,596
Plastic recreational fishing items as percent of total 3.3%

The likelihood of these consequences is likely (N&S) and almost certain (C), due to the evidence given above, with
likelihood higher in central region due to the impacts from the increased population size.

Overall risk rating: Moderate
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2 sense of community is impacted by the plastic waste from recreational fishing reducing the social participation and
g enjoyment of others seeking to enjoy activities in the marine estate. These consequences are considered to be moderate.
= The Statewide TARA did not reference any specific consequences of marine debris from recreational fishing sources
7 however noted the following:
% e Itis known that 92% of people believe that littering is socially unacceptable, and that litter makes an area look
g dirty and uncared for, unpleasant to be in and less likely to be used and enjoyed by the community. Therefore,
I individuals are less likely to socialise in an area where litter is present which adversely impacts the ability to
A2 . .
3 create a sense of community. (Statewide TARA. 66).

Additional consequences not included in the Statewide TARA include:

e Aquaculture is impacted by pollution effects from recreational boating and fishing, such as plastic, human
waste, and wash down of vessels (Departmental reports).

e  Watson et al. (in publication) indicate that in NSW “the work is pointing towards the issue being a local issue
restricted to certain hotspots” This is supported by evidence of recreational fishing debris which is often
visible around recreational fishing hotspots (Oceanwatch 2013) (Literature)

e The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting and
wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

e  “Social values analysis undertaken in the marine debris threat and risk assessment found the risk level of
fishing line, as marine debris, as Moderate on recreation (A reduction in the ability to participate in human,
recreational activities and/or a reduction in the enjoyment derived from those activities) (DPIE 2020b, and
E. Foulsham pers. comm., June 2021) (Literature and expert advice).

The likelihood of this consequence is likely (N&S) and almost certain (C), due to the evidence given above.
e Asnoted in cell 57 above. This is supported by evidence of recreational fishing debris which is often very
visible around recreational fishing hotspots.
Overall risk rating: Moderate
e
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2 and littering from recreational fishing impacts those seeking to enjoy the biodiversity & beauty of Marine estate
g (social intrinsic value) are moderate as they cause measurable impacts on a regional scale. Consequences of marine
< debris from recreational fishing sources considered in the Statewide TARA include:
n e The impacts of marine debris and littering on enjoyment of biodiversity and beauty refer mostly to impacts
% on the aesthetic beauty of the landscape from visible litter and rubbish, as well as a decline in enjoyment and
g appreciation from witnessing impacts on marine animals from plastic and fishing debris (e.g. entanglement,
E ingestion etc.). At least 77 species of marine wildlife found in Australian waters have been impacted by
3 entanglement in, or ingestion of, plastic debris during the last thirty years. The affected species include six
species of marine turtles, 12 species of cetaceans, at least 34 species of seabirds, dugongs, six species of
pinnipeds, and at least 10 species of sharks and rays, and at least eight other species groups. This contributes
to an inability of individuals to enjoy and appreciate the biodiversity of the marine estate. (Statewide TARA.
67).
Additional consequences not included in the Statewide TARA include:

e Aquaculture is impacted by pollution effects from recreational boating and fishing, such as plastic, human
waste, and wash down of vessels (Departmental reports).

e  Watson et al. (in publication) indicate that in NSW “the work is pointing towards the issue being a local issue
restricted to certain hotspots” (Literature).

e This is supported by evidence of recreational fishing debris which is often very visible around recreational
fishing hotspots (Oceanwatch 2013) (Expert advice, Departmental reports and Literature)

e The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting and
wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

e “Social values analysis undertaken in the marine debris threat and risk assessment found the risk level of
fishing line, as marine debris, as: High on the social value of aesthetics of the marine estate; Moderate on the
social value of quality of nature” (DPIE 2020b, and E. Foulsham pers. comm., June 2021) (Literature and
expert advice).

The likelihood of this consequence is likely (N&S) and almost certain (C), due to the evidence given above.
e Asnoted in cell 57 above. This is supported by evidence of recreational fishing debris which is often very
visible around recreational fishing hotspots
Overall risk rating: Moderate
e
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§ environment with implications for amenity, wildlife and health of fish, humans and the environment. Marine debris | < ~ -
2 and littering from recreational fishing impacts those seeking to consumptive use are minor as they cause moderate
g impacts on a local scale.
<
7 Consequences of marine debris from recreational fishing sources considered in the Statewide TARA include:
% e The impacts of recreational and commercial fishing plastics that may flow from increases in micro-plastics
g are ingested by target species. Species for consumptive use are also impacted by entanglement in, or ingestion
E of litter and debris. With reduced species this impacts the recreational and commercial fishers. Fishing rubbish
3 and litter may also impact the social licence of recreational fishers which may in turn impact overall
participation. (Statewide TARA. 68).

Additional consequences not included in the Statewide TARA include:

e The impact of microplastic on human health through ingestion of contaminated fish. Recreational fishing
contributes to this threat through the common use of plastic lures and other forms of plastics (bait bags etc.)
that can be washed into the marine estate.

e Aquaculture is impacted by pollution effects from recreational boating and fishing, such as plastic, human
waste, and wash down of vessels (Departmental reports. Watson et al. (in publication) indicate that in NSW
“the work is pointing towards the issue being a local issue restricted to certain hotspots” (Literature).
Recreational fishing debris is often very visible around recreational fishing hotspots (Oceanwatch 2013)
(Expert advice, Departmental reports and Literature)

e The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting and
wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

e “Social values analysis undertaken in the marine debris threat and risk assessment found the risk level of
fishing line, as marine debris, as low on the reduction of business” (DPIE 2020b, and E. Foulsham pers.
comm., June 2021) (Literature and expert advice).

e Research shows that ingested plastic waste fragments reduces fish growth and condition and that microplastics
may accumulate in fish (GESAMP 2016). This reduces the potential consumptive enjoyment of those
consuming fish from the Marine estate.

The likelihood of this consequence is likely (N&S) and almost certain (C) - this is supported by evidence given above.
Recreational fishing is not the main source of plastic waste on the coastline but can be reduced by fishers more readily
than generic industrial plastic waste sources on land.
Overall risk rating: Low
Pr L
4’%&
F:\Environmental Assessment\Socio-economic Risk Assessment Fina\R.A10978.001.02.01_ PB 26 May.docx R BMT




61

Moderate

Likely (N&S) Almost certain (C)

Moderate

Litter, solid waste, marine debris and microplastics

Recreational fishing contributes to litter, solid waste, marine debris and microplastics finding its way into the marine
environment with implications for amenity, wildlife and health of fish, humans and the environment.
The consequences of addition of plastic waste to the marine environment are moderate as they considered to have
measurable impacts on the Intrinsic and bequest values (economic intrinsic value) at a regional scale.

Intrinsic values are likely to be threatened, although given marine litter is only one component of the broader concerns
about pollution, the impact of this stressor is assigned as a moderate consequence level (Statewide TARA. 70). In the
central region the likelihood if higher due to increased population density, however in the North and South regions
whilst there may not be as much pollution individuals place higher value on the cleanliness of the marine estate and
therefore are less likely litter in these regions and therefore be less tolerant litter and marine debris (Statewide TARA.

70).

Additional consequences that are not listed in the state-wide TARA include:

e The recreational sector is aware that fishing line, lures and plastics are recognised as being reasonably
attributable to their activity but are less in volume that main sources of marine plastics (Oceanwatch 2013,
Watson et al. in publication) (Expert advice, Departmental reports and Literature).

e The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting and
wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

e “Social values analysis undertaken in the marine debris threat and risk assessment found the risk level of
fishing line, as marine debris, as: HIGH on the social value of aesthetics of the marine estate; Moderate on
the social value of quality of nature” ” (DPIE 2020b, and E. Foulsham pers. comm., June 2021) (Literature
and expert advice).

The likelihood of this consequence is likely (N&S) and almost certain (C), due to the evidence given above.

The recreational fishing sector recognises the role of plastics in their sport and seek to mitigate its use through a number
of dedicated programs such as clean-up operations in hot spot areas, installation of fishing line bins as well as increased
education and advisory material. Recreational fishing is not the main source of plastic waste on the coastline but can
be reduced by fishers more readily than generic industrial plastic waste sources on land.

Overall risk rating: Moderate

Adequate
All Regions

10 years

Stable
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Moderate

Likely (N&S) Almost certain (C)

Moderate

Moderate

Litter, solid waste, marine debris and microplastics

Recreational fishing contributes to litter, solid waste, marine debris and microplastics finding its way into the marine
environment with implications for amenity, wildlife and health of fish, humans and the environment. Plastics waste
can reduce the appeal, enjoyment and demand for tourism and seafood, impacting tourism, aquaculture and commercial
fishing businesses value of production with a moderate consequence (Statewide TARA 71). Loss of business may
translate into less employment. Perversely, local government and community groups incur the expense to clean-up
litter with apparent gains in employment that are a cost impost from those creating plastic waste and also has a
Moderate consequence.

The environmental TARA considered marine debris and littering from a range of sources and references evidence of
microplastics, marine debris and other contaminants impacting marine fauna. In particular, discarded fishing gear and
debris from recreational fishers poses a threat to turtles, seals and seabirds through ingestion and entanglement
(Statewide TARA 71)

Additional consequences not included in the Statewide TARA include:

e The impact of microplastic on human health through ingestion of contaminated fish. Recreational fishing
contributes to this threat through the common use of plastic lures and other forms of plastics (bait bags etc.)
that can be washed into the marine estate.

e Aquaculture is impacted by pollution effects from recreational boating and fishing, such as plastic, human
waste, and wash down of vessels (Departmental reports).

e  Watson et al. (in publication) indicate that in NSW “the work is pointing towards the issue being a local issue
restricted to certain hotspots” Recreational fishing debris is often very visible around recreational fishing
hotspots (Oceanwatch 2013) (Literature).

e The annual report "NSW Wildlife Rehabilitation” is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting and
wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

o “Social values analysis undertaken in the marine debris threat and risk assessment found the risk level of
fishing line, as marine debris, as LOW on the reduction of business” (DPIE 2020b, and E. Foulsham pers.
comm., June 2021) (Literature and expert advice).

The likelihood of this consequence is likely (N&S) and almost certain (C), due to the evidence given above. Also, the
higher likelihood is due to the increased population density in the central region and recording the highest number of

recreational fishers in the state in the 17/18 recreational fishing survey (38% in the region) Murphy et al (2021).

Overall risk rating: Moderate

Limited
Regional

10 years

Stable
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Moderate

Likely (N&S) Almost certain (C)

Moderate

Moderate

Litter, solid waste, marine debris and microplastics

Recreational fishing contributes to litter, solid waste, marine debris and microplastics finding its way into the marine
environment with implications for amenity, wildlife and health of fish, humans and the environment. Unsightly or
smelly waste from recreational fishing may reduce the Individual enjoyment value (consumer surplus) of visitors
to the marine estate impacting tourism, aquaculture and commercial fishing businesses. Other types of lost plastic
fishing line, lures and gear diminish the enjoyment of other marine estate users meriting a moderate consequence.

The environmental TARA (within the Statewide TARA) considered marine debris and littering from a range of sources
and references evidence of microplastics. Discarded fishing gear and debris from recreational fishers poses a threat to
turtles, seals and seabirds through ingestion and entanglement (Statewide TARA 72).

Litter in oceans and seas is an aesthetic problem, incurs considerable costs to clean and can have severe impacts on
marine organisms and habitats. In 2014-15 litter costs $180 million with much of this funding delegated to cleaning up
litter so that the aesthetic appeal and ability to enjoy public places particularly in the marine environment is not limited
[48] (Statewide TARA 72).

Individuals that use the marine estate for recreational purposes, such as swimmers, surfers and tourists will likely see
major impacts on their enjoyment value (if not be deterred from using the marine estate because of litter), therefore
resulting in a moderate consequence rating (Statewide TARA 72).

Additional consequences not included in the Statewide TARA include:

e The impact of microplastic on human health through ingestion of contaminated fish. Recreational fishing
contributes to this threat through the common use of plastic lures and other forms of plastics (bait bags etc.)
that can be washed into the marine estate.

e Aquaculture is impacted by pollution effects from recreational boating and fishing, such as plastic, human
waste, and wash down of vessels (Departmental reports).

e  Watson et al. (in publication) indicate that in NSW “the work is pointing towards the issue being a local issue
restricted to certain hotspots” Recreational fishing debris is often very visible around recreational fishing
hotspots (Oceanwatch 2013) (Literature). The annual report "NSW Wildlife Rehabilitation" is based on data
collected on the thousands of animals rescued each year in NSW and is collated by the Department of
Planning, Industry and Environment. “In 2018-19, 2687 entangled animals were rescued across 139 species.
About 56% of all entanglement rescues were from miscellaneous or undetermined items: ‘Entanglements —
other’, while 33% were from netting and wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

e  “Social values analysis undertaken in the marine debris threat and risk assessment found the risk level of
fishing line, as marine debris, as: HIGH on the social value of aesthetics of the marine estate; Moderate on
the social value of quality of nature; Moderate on recreation; Moderate on human wellbeing ; LOW on the
reduction of business”. (DPIE 2020b, and E. Foulsham pers. comm., June 2021) (Literature and expert
advice).

Limited
Regional

10 years

Stable
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The likelihood of this consequence is likely (N&S) and almost certain (C), due to the evidence given above and the
increased population density in the central region.
Overall risk rating: Moderate
64 5 S % Wildlife disturbance (shorebirds, turtles, whales) and interactions, including impacts to ecological health 8 Tg 2 %
g ~ =] 1) o <
= 'g - Recreational fishing is an outdoor activity and will interact with wildlife on occasions. The use of boats and four wheel ,§ g‘) ;‘ Z
8 drives by fishers may also have associated wildlife interactions. < ~ -
wn
g The consequences of this stressor on safety, health and wellbeing (including relaxation) are minor given they are
< discernible, temporary impacts at a regional scale. There may be more moderate consequences experienced at a local
7 scale at various locations.
% Consequences listed in the Statewide TARA which are relevant to recreational fishing include:
b o Physical and wildlife disturbance from recreational fishing and associated activities (i.e. use of 4WD and
E boats etc.) results in a reduced opportunity to enjoy wildlife such as marine animals, shorebirds and turtles
5 and their habitats.
o Physical disturbance from recreational fishers causing habitat impacts and substrate compaction,
particularly in areas of saltmarsh around coastal lagoons. Risk to endangered shorebirds at roost and feeding
sites with impacts on breeding success and migration. (Statewide TARA 73).
. "Given the known presence of roosting and foraging areas for many threatened and protected bird species,
it is likely that some disturbance occurs from the level of shore and boat based recreational activity on the
open coast (including recreational fishing). However, in comparison to other shore based activities, such
as walking and dog-walking, the degree of disturbance caused by recreational fishers is likely to be
relatively low." (DPI 2016 page 324 TARA Background report). (Departmental reports)
Additional consequences that are not listed in the Statewide TARA include:
o Accidental or intentional injuries to wildlife from fishing activity (e.g. through hooks or other fishing gear)
which lead to distress or anxiety within the community, particularly wildlife carers and members of the
public that witness injured animals.
U The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting
and wire and 10% from fishing tackle” (DPIE 2020 Page 12) .
The likelihood of this consequence is likely (N&S) and almost certain (C), due to the following reasons:
J Recreational fishing is a nature based extractive use activity and therefore some interactions with non-
targeted wildlife are inevitable (Departmental reports, social media reports, expert advice)
e
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J Recreational fishing is often conducted in conjunction with other activities (4WD, marine vessels) which
are considered likely to cause wildlife disturbance (Statewide TARA)

Overall risk rating: Low

65

Minor

Likely (N&S) Almost certain (C)

Low

Wildlife disturbance (shorebirds, turtles, whales) and interactions, including impacts to ecological health

Recreational fishing is an outdoor activity and will interact with wildlife on occasions. The use of boats and four wheels
drives by fishers may also have associated wildlife interactions. The consequences of this stressor on socialising and
sense of community are minor given they are discernible, temporary impacts at a regional scale. There may be more
moderate consequences experienced at a local scale at various locations.
Consequences listed in the Statewide TARA which are relevant to recreational fishing include:
o Impacts on people’s relationship with the coast (e.g. loss of appeal due to decline in wildlife) will also impact
social connections.
o Recreational fishers may disturb wildlife or impact habitat and hence impact relationships with other users
of the marine estate (Birdwatchers, whale watching tourists etc).

Additional consequences that are not listed in the Statewide TARA include:
o The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting
and wire and 10% from fishing tackle.” (DPIE 2020 Page 12).

The likelihood of this consequence is likely (N&S) and almost certain (C), due to the following reasons:
o Recreational fishing is a nature based extractive use activity and therefore some interactions with non-

targeted wildlife are inevitable.
o Recreational fishing is often conducted in conjunction with other activities (4WD, marine vessels) which
are considered likely to cause wildlife disturbance (Statewide TARA)

Overall risk rating: Low

Adequate
Regional

10 years

Stable

66

Moderate

Likely (N&S)
Almost certain

Moderate

Wildlife disturbance (shorebirds, turtles, whales) and interactions, including impacts to ecological health

Recreational fishing is an outdoor activity and will interact with wildlife on occasions. The use of boats and four wheel
drives by fishers may also have associated wildlife interactions. The consequences of this stressor on enjoying the
biodiversity & beauty of Marine estate (social intrinsic value) are moderate given they are likely to be measurable
at a regional scale. Consequences listed in the Statewide TARA were not specific to recreational fishing but noted the
high degree of interest and concern in protection of wildlife in the general community.

Adequate
Regional

10 years

Stable
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Specific consequences not listed in The Statewide TARA which are of relevance to recreational fishing include:

Evidence of wildlife injuries caused by recreational fishers on iconic or threatened species from marine debris
and accidental interactions. This would include seabirds tangled in fishing line or accidentally hooked, turtle
deaths in Port Stephens due to interactions with set crab gear, reports of Grey Nurse Shark trailing fishing
gear at various hotspot locations and occasional reports of deliberate injury of animals. These incidences have
resulted in complaints to the department and media interest underscoring the high level of public interest in
ensuring the safety and conversation of these species (Departmental reports).

McPhee et al. (2002) note “An initial census by the Australian Seabird Rescue Group in the Richmond River
revealed that of the 108 resident Australian Pelicans, 37 were suffering injuries from being entangled or
hooked by fishing tackle. Subsequent studies in the region have shown that of all the human induced injuries
to the Australian Pelican, 92% were from entanglement in fishing lines (Australian Seabird Rescue Group,
Unpublished Data)” (Literature)

The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting and
wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

A national study of marine debris entanglement and ingestion impacts on Australian birds reported that
“Seabird rescue organisations report that active recreational fishing gear appears to pose a much greater
threat to seabirds around the Australian mainland coast than derelict fishing gear or other types of plastic
debris” and that “Seabird rescue organisations state that more than 50% of birds attended to have been
affected by entanglement in or ingestion of fishing lines and hooks” (Ceccarelli 2009). The report examines
the studies from wildlife rescue and results indicate recreational fishing (2.5%) is a lower source of
entanglement than plastics from commercial fishing and that ingestion of kooks and lines impacting wildlife
(31.1%).

. Entanglement Ingestion
Plastic Type . .
(number of animals) | (number of animals)
Fishing hooks and lines (Derelict) 7 41
Fishing hooks and lines (Active/Derelict) 25 8
Plastic bag* 10 17
Total 1,703 212
Possible Recfishing sourced items as percentage of
total 2.5% 31.1%

*Not all from Rec. fishing.
Source: Ceccarelli (2009) Table 3.Summary of known plastic types impacting marine wildlife
through entanglement and ingestion in Australian waters.
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e Atcertain locations, recreational fishers use 4WD to access beach fishing locations. 4WD traffic is implicated
in impacting key components of sandy beach fauna including ghost crabs (Ocypode spp.) (Moss and McPhee,
2006, Schlacher et al., 2007; Schlacher and Lucrezi, 2007) and pippies (Schlacher et al., 2008). Recreational
4WD can also impact nesting birds and this is documented in northern NSW (Totterman, 2021). Drivers of
vehicles with fishing rod holders tended to evade birds more frequently than non-fishing vehicles (Weston et
al., 2014). Disturbance of shorebirds may impact enjoyment by bird watchers.

The likelihood of this consequence is likely (N&S) and almost certain (C), due to the following reasons:
e Recreational fishing is a nature based extractive use activity and therefore some interactions with non-targeted
wildlife are inevitable.
e Recreational fishing is often conducted in conjunction with other activities (4WD, marine vessels) which are
considered likely to cause wildlife disturbance (Statewide TARA)

Overall risk rating: Moderate

67 5 > = Wildlife disturbance (shorebirds, turtles, whales) and interactions, including impacts to ecological health g = @ o
f=1 Q E = (=] < el
= = 3= = .S 2 5]
> = § Recreational fishing is an outdoor activity and will interact with wildlife on occasions. The use of boats and four wheel E- on §9 n
- drives by fishers may also have associated wildlife interactions. Recreational fishers may disturb wildlife or impact ~
habitat and have impacts on consumptive users (extracting) such as commercial fishers. The consequences of this
stressor on consumptive users (extracting) are minor. However, given wildlife watching is not considered an
extractive activity, there will be little impact on consumptive use (Statewide TARA 76). The likelihood of this
consequence is unlikely.
Overall risk rating: Minimal
68 5 £l = Wildlife disturbance (shorebirds, turtles, whales) and interactions, including impacts to ecological health 8 = » o
] =2 © < bt < o
=) T — =l .S g 5]
= 3 Recreational fishing is an outdoor activity and will interact with wildlife on occasions. The use of boats and four wheel _g on S »
Z drives by fishers may also have associated wildlife interactions. Recreational fishers may disturb wildlife or impact | < ~ -
£ habitat and hence reduce the Intrinsic and bequest values (economic intrinsic value) of the marine estate use (Bird
i watching, Whale watching, and tourism etc.). The consequences are Minor.
wn
3 . . . . . .
Z Concern over habitat disturbance and physical damage were lower in the Marine Estate Community Surveys [1],
> possibly indicating lower levels of awareness or concern about the impacts of these activities or possibility indicating
:§4_’ a belief that these activities are not occurring at significant levels at present. The impacts from dog walkers, four wheel
— drives and marine vessels are similarly unlikely to be widespread. (Statewide TARA 78)
e}
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Additional consequences that are not listed in the state-wide TARA include:

e The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting and
wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

The likelihood of this consequence is likely, due to the following reasons:
Recreational fishing takes place in coastal areas where wildlife is present. Fishers avoid disturbance of wildlife, but

none the less have an impact

Overall risk rating: Low

69

Minor

Possible

Minimal

Wildlife disturbance (shorebirds, turtles, whales) and interactions, including impacts to ecological health

Recreational fishing is an outdoor activity and will interact with wildlife on occasions. The use of boats and four wheel
drives by fishers may also have associated wildlife interactions. Recreational fishers may disturb wildlife or impact
habitat with Minor consequence on employment and value of production of industries depending on wildlife such
as Birdwatching, Whale watching and tourism at a regional scale. Local consequences may be moderate.

The impacts from dog walkers, four wheel drives and marine vessels are unlikely to be widespread, and the threats
from habitat disturbance and physical damage are unlikely to cause significant impacts to employment and value of
production. (Statewide TARA 79)

Additional consequences that are not listed in the state-wide TARA include:

e The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting and
wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

The likelihood of this consequence is possible, as recreational fishing takes place in coastal areas where wildlife is
present. Most fishers avoid disturbance of wildlife, but none the less will have some impact. This may translate into
impacts on other business users.

Overall risk rating: Minimal

Adequate
Regional

10 years

Stable
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70

Minor

Likely (N&S) Almost certain (C)

Low

Wildlife disturbance (shorebirds, turtles, whales) and interactions, including impacts to ecological health

Recreational fishing is an outdoor activity and will interact with wildlife on occasions. The use of boats and four wheel
drives by fishers may also have associated wildlife interactions. Recreational fishers may disturb wildlife or impact
habitat with a minor consequence of reducing the individual enjoyment value (consumer surplus) of those
appreciating wildlife (Bird watching, Whale watching and tourism etc.). Local consequences may be moderate.

Wildlife disturbance will impact those that value direct interaction and enjoyment of biodiversity and wildlife,
including snorkelers, divers; those involved in nature based passive use, and fishers. However, the disturbance itself
may be caused by activities that contribute to the individual enjoyment value of other members of the community. The
net impacts are likely to be minor, and therefore result an overall risk rating of low (Statewide TARA 80)

Additional consequences that are not listed in the state-wide TARA include:

e  Atcertain locations, recreational fishers use 4WD to access beach fishing locations. 4WD traffic is implicated
in impacting key components of sandy beach fauna including ghost crabs (Ocypode spp.) (Moss and McPhee,
20061 Schlacher et al., 2007; Schlacher and Lucrezi, 2007) and pippies (Schlacher et al., 2008).

e Recreational 4WD can also impact nesting birds and this is documented in northern NSW (Totterman, 2021).
Drivers of vehicles with fishing rod holders tended to evade birds more frequently than non-fishing vehicles
(Weston et al., 2014). Disturbance of shorebirds may impact enjoyment by bird watchers. (Literature,
Departmental reports, social media reports, expert advice)

e The annual report "NSW Wildlife Rehabilitation" is based on data collected on the thousands of animals
rescued each year in NSW and is collated by the Department of Planning, Industry and Environment. “In
2018-19, 2687 entangled animals were rescued across 139 species. About 56% of all entanglement rescues
were from miscellaneous or undetermined items: ‘Entanglements — other’, while 33% were from netting and
wire and 10% from fishing tackle.” (DPIE 2020 Page 12)

The likelihood of this consequence is likely (N&S) and almost certain (C) as recreational fishing takes place in coastal
areas where wildlife is present but may impact other marine estate users enjoying wildlife.

Overall risk rating: Low

Adequate
Regional

10 years

Stable

71

Minor

Likely

Low

Habitat (physical) disturbance

The different methods of recreational fishing and the pursuit of the activity may have implications for the physical
disturbance of the environment and impacts on marine and coastal habitats. The consequences of this stressor on
Safety health and wellbeing (including relaxation) are minor given they may be highly localised and may cause
moderate impacts in those localised areas. Consequences listed in the Statewide TARA were not specific to recreational

Limited
Regional

10 years

Stable
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fishing but noted a lower level of community concern in relation to this impact. The environmental TARA also recorded
only minor habitat disturbance from recreational fishing and related to activities such as trampling.

Specific consequences not listed in The Statewide TARA which are of relevance to recreational fishing include:
e Physical disturbance of the environment can have enjoyment impacts, with these being highest for those that
value direct interaction and enjoyment of biodiversity and wildlife, including snorkelers, divers and fishers.
There are also impacts for the broader community due to the high value placed on abundance of marine life.
(Departmental reports). There is evidence of the benthic and habitat impacts of anchoring in marine industries
and these are occurring for smaller vessels also (Broad et al. 2020). Anchoring impacts on sensitive benthic
fauna like gorgonians, corals and bryozoans have been noted, as has entanglement by fishing lines (McPhee

et al. 2002).

The likelihood of this consequence is likely as recreational fishing is a minor contributor to this threat overall and
largely contributes to relatively minor impacts directly from the activity of recreational fishing (e.g. trampling effects).

Overall risk rating: Low

72

Insignificant

Unlikely

Minimal

Habitat (physical) disturbance

The different methods of recreational fishing and the pursuit of the activity may have implications for the physical
disturbance of the environment and impacts on marine and coastal habitats. The consequences of this stressor on
Socialising and sense of community are insignificant given they may be minor and highly localised. Consequences
listed in the Statewide TARA were not specific to recreational fishing.

The likelihood of this consequence is unlikely as recreational fishing is a small contributor to this threat overall and
largely contributes to relatively minor impacts directly from the activity of recreational fishing (e.g. trampling effects).

Overall risk rating: Minimal

Adequate
All regions

10 years

Stable

73

Minor

Likely

Low

Habitat (physical) disturbance

The different methods of recreational fishing and the pursuit of the activity may have implications for the physical
disturbance of the environment and impacts on marine and coastal habitats. Recreational fishing activity may disturb
some habitats and thus impact Enjoying the biodiversity & beauty of Marine estate (social intrinsic value) by users
such as the public, snorkelers, divers or fishers.

Consequences listed in the Statewide TARA were not specific to recreational fishing but noted:

Adequate
All regions

10 years

Stable
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e  The collection of nippers (Trypea australiensis) by recreational fishers can cause local habitat disturbance and
changes to the structure and function of assemblages of benthic intertidal invertebrates (Skilleter et al., 2005).
This however will not flow on to the meaningful or measurable impacts to the intrinsic social values of marine
estate given the scale of the impacts and the nature of the habitat impacted.

e Habitat disturbance will impact those that value direct interaction and enjoyment of biodiversity and wildlife,
including snorkelers, divers; those involved in nature based passive use, and fishers.

e Anchoring impacts on sensitive benthic fauna like gorgonians, corals and bryozoans have been noted as has
entanglement by fishing lines (McPhee et al. 2002). These impacts were noted in the Illawarra region in a
submission to the Hawkesbury Shelf Marine Park (Leadbitter 2018) (Literature)

The likelihood of this consequence is likely as recreational fishing is a small contributor to this threat overall and
largely contributes to relatively minor impacts directly from the activity of recreational fishing (e.g. trampling effects).

Overall risk rating: Low

74

Minor

Unlikely

Minimal

Habitat (physical) disturbance

The different methods of recreational fishing and the pursuit of the activity may have implications for the physical
disturbance of the environment and impacts on marine and coastal habitats. The consequences of this stressor on
Consumptive use (extracting) are minor given they may be small and highly localised. Consequences listed in the
Statewide TARA that were specific to recreational fishing included:
e Declines in fish abundance associated with loss of nursery areas for important seafood species and flow on
impacts on health and wellbeing for seafood consumers and recreational fishers.

The likelihood of this consequence being the result of recreational fishing activity is unlikely as recreational fishing is
a minor contributor to this threat overall and largely contributes to relatively small impacts directly from the activity
of recreational fishing (e.g. trampling effects).

Overall risk rating: Minimal

Adequate
All regions

10 years

Stable

F:\Environmental Assessment\Socio-economic Risk Assessment Fina\R.A10978.001.02.01_ PB 26 May.docx

Pr L
e ]
‘s BMT




75 é % % Habitat (physical) disturbance 9 Tg 2 %
S | E | S £ 2 ° !
= — The different methods of recreational fishing and the pursuit of the activity may have implications for the physical g o0 ;‘ n
disturbance of the environment and impacts on marine and coastal habitats. Recreational fishing activity may disturb ~ -
some habitats and thus impact the Intrinsic and bequest values (economic intrinsic value) of users such as the public,
snorkelers, divers or fishers with Minor consequences.
Concerns about habitat disturbance and physical damage were relatively low in the Marine Estate Community Survey.
However, where habitat disturbance and physical damage do occur, it is expected that intrinsic and bequest values will
be impacted. (Statewide TARA 86)
The likelihood of this consequence being the result of recreational fishing activity is likely as recreational fishing is a
minor contributor to this threat regionally and largely contributes to relatively small impacts directly from the activity
of recreational fishing (e.g. trampling effects).
Overall risk rating: Low
76 é % % Habitat (physical) disturbance g 73 Z %
S | E | S £ 2 ° !
= — The different methods of recreational fishing and the pursuit of the activity may have implications for the physical g oo S n
disturbance of the environment and impacts on marine and coastal habitats. ~ -
Recreational fishing activity may disturb habitats and thus impact the Employment and value of production of users
such as the dive boat operators or commercial fishers with Minor consequences in the regions.
Impacts on employment and production from habitat and physical disturbances will be mixed; tourism operators may
be negatively impacted if resources are depleted or habitats changed, For example, the damage to benthos from
anchoring (associated with recreational fishing vessels) may have a negative impact on scuba diving operators.
Conversely, some businesses will benefit (cafes and restaurants may attract more customers due to foreshore
development improving access). In some cases, business would derive income from the stressor activities (e.g.
foreshore development, boating infrastructure and recreation) (Statewide TARA 87)
The likelihood of this consequence being the result of recreational fishing activity is likely due to the activity
contributing to relatively minor habitat impacts (e.g. trampling effects).
Overall risk rating: Low
e}
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77

Minor

Likely

Low

Habitat (physical) disturbance

The different methods of recreational fishing and the pursuit of the activity may have implications for the physical
disturbance of the environment and impacts on marine and coastal habitats. Recreational fishing activity may disturb
habitats and thus impact the Individual enjoyment value (consumer surplus) of users such as the public, snorkelers,
divers or commercial fishers with minor consequences.

Concerns about habitat disturbance and physical damage were relatively low in the Marine Estate Community Survey,
suggesting that the impact of this stressor on individual enjoyment values would be limited. (Statewide TARA 88)

The likelihood of this consequence being the result of recreational fishing activity is likely due to the activity
contributing to relatively minor habitat impacts (e.g. trampling effects).

Overall risk rating: Low

Limited
Regional

10 years

Stable

78

Moderate

Possible

Low

Reductions in abundances of species and trophic levels

The total catch of the recreational fishing sector is significant and can reduce the abundance of fish of different species
and sizes classes. The consequences of this stressor on Health, safety and wellbeing are moderate given they may be
measurable and on-going negative impacts evident at a regional scale for a specific sector or sectors (largely
consumptive users and other users that value direct interaction and enjoyment of biodiversity and fish, including
snorkelers and divers).

Consequences listed in the Statewide TARA were specific to recreational fishing included:

o The FRDC Valuing Coastal Fisheries report indicates that the wider NSW public puts a high value on locally
caught seafood, and many think local product is better for their health. Decline in availability of local
seafood may result in some overall decline in seafood consumption.

o Escape and relaxation are one of the primary motivations for recreational fishers. Recreational fishers in
NSW show varying levels of ‘consumptive orientation’ (i.e. desire to catch fish) however the option of
catching fish is a large part of the appeal of the fishing experience. There are catch and non-catch related
motivations and both interact to contribute to satisfaction with the recreational fishing experience (Graefe
and Fedler, 1986; Hunt et al., 2017). Studies of angling populations identify non-catch motivations are
important (Hunt et al., 2017); however, avid recreational fishers as a subset may have different focus and
these are the recreational fishers which tend to have the most invested in the activity (Bryan, 2000;
Beardmore et al., 2011). Therefore, declines in fish abundance have potential to impact the satisfaction of
recreational fishers with their fishing experience. The environmental TARA reported commercial fishing
impacts on abundances of top and lower trophic levels in ocean and estuary waters as moderate on the basis
of potential changes to trophic structure and uncertainties in understanding the effect of the fish stocks on
ecosystem function (Statewide TARA 89).

Adequate
Regional

10 years

Stable
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J Gradual technological innovations in the recreational fishing sector have included improved fish finders for
location and targeting of fish. More recently the use of drones to target species and the use of social media
to spread information about fish locations has been noted as having implications for fisheries management
and policy (Cooke et al. 2021). (Media and Literature)

The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishing is
a large contributor to current fishing catch and effort in NSW, sometimes exceeding commercial catch (West and
Gordon, 1994, Steffe and Murphy, 2011) (West et al., 2015 , Murphy et al. (2021) but taking 13-14% by weight of
total catch (Murphy et al. (2021). In addition, the recreational sector (along with the commercial sector) is experiencing
continued ‘technology creep’, with increasingly sophisticated technology assisting fishers to find, target and catch fish
potentially enabling the sectors to further fish down the stock. There are however, a suite of regulations in place to
limit the capacity for this likelihood to occur and new policy direction in NSW to introduce harvest strategies will go
further to potentially improve fish stocks and fishery performance as they are implemented (Literature).

Overall risk rating: Low

79

Moderate

Possible

Low

Reductions in abundances of species and trophic levels

The total catch of the recreational fishing sector is significant and can reduce the abundance of fish of different sizes
classes. The consequences of this stressor on socialising and sense of community are moderate given they may be
measurable and on-going negative impacts evident at a regional scale for a specific sector or sectors (largely
consumptive users and other users that value direct interaction and enjoyment of biodiversity and fish, including
snorkelers and divers).

Consequences listed in the Statewide TARA were specific to recreational fishing included:

o Current disputes between commercial and recreational sectors demonstrate the potentially divisive influence
that competition for a limited resource can have on community harmony and cohesion. This could be
expected to be exacerbated by further reductions in the available resource which will potentially occur. In
addition, the socialisation aspects of recreational fishing is a major motivation for participation and this may
decline if fish abundances are impacted. The consequences of declines in fish abundance on socialisation
are likely to be concentrated more significantly on consumptive users and of major concern for these
users.(Statewide TARA 90)

The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishing is
a large contributor to current fishing effort in NSW, sometimes exceeding commercial catch (West etal., 2015 , Murphy

et al. (2021), but taking 13-14% by weight of total catch (Murphy et al. (2021). See cell 78. (Literature)

Overall risk rating: Low

Adequate
Regional

10 years

Stable
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80 o > | @ | Reductions in abundances of species and trophic levels 3 = » o
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3 — 2 The total catch of the recreational fishing sector is significant and can reduce the abundance of fish of different sizes | 3 on o 2
p= = classes. The consequences of this stressor on Enjoying the biodiversity & beauty of Marine estate (social intrinsic | < ~ -

value) are moderate given they may be measurable and on-going negative impacts evident at a regional scale for a
specific sector or sectors (largely consumptive users and other users that value direct interaction and enjoyment of
biodiversity and fish, including snorkelers and divers). Consequences listed in the Statewide TARA were not specific
to recreational fishing but noted:
o Impacts will be concentrated on those users that value direct interactions with marine wildlife (including
fish). The Marine Estate Community Survey results identified that overfishing is considered the second
highest threat (18%) when unprompted regarding what threats to the benefits derived from the marine estate.
(Statewide TARA 91)
The likelihood of this consequence being the result of recreational fishing activity is likely as recreational fishing is a
large contributor to current fishing effort in NSW, sometimes exceeding commercial catch (West and Gordon, 1994;
Steffe and Murphy, 2011) (West etal., 2015, Murphy et al. (2021) but taking 13-14% by weight of total catch (Murphy
et al. (2021) See cell 78). (Literature)
Overall risk rating: Moderate
81 o > | g | Reductions in abundances of species and trophic levels o = » o
< [5} I+ < o < O
g5 [ = | 8 : . L . , = 2 2, g
= — 3 The total catch of the recreational fishing sector is significant and can reduce the abundance of fish of different sizes | 2 & ) v
= = | classes. The consequences of this stressor on Consumptive use (extracting) are moderate given they result in | < ~ -
substantial, measurable and ongoing impacts for consumptive user groups (including within the recreational fishing
sector) at a temporal and local scale with measurable impacts on a regional scale.
Consequences listed in the Statewide TARA specific to recreational fishing included:
o Declines in fish abundance will impact those sectors that value or rely on extractive use (i.e. fishers) by
reducing their capacity to catch fish or their ability to go fishing (e.g. through increased regulations or costs
introduced to manage this decline). The threats associated with localised depletion of fish stocks, are likely
e
‘w” BMT
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to contribute to substantial measurable and ongoing negative social and economic impacts on consumptive
use overall (major), with potentially catastrophic impacts for the commercial/recreational fishing industry.
This threat may have further implications for other industries, who are reliant upon healthy and biodiverse
ecosystems, such as the dolphin watch industry, scuba diving, snorkelling and charter vessels. This may
threaten the future social benefits and economic viability of some, or all, of these industries (Statewide TARA
92).

o Gradual technological innovations in the recreational fishing sector have included improved fish finders for
location and targeting of fish. More recently the use of drones to target species and the use of social media
to spread information about fish locations has been noted as having implications for fisheries management
and policy (Cooke et al. 2021). (Media and Literature)

The likelihood of this consequence being the result of recreational fishing activity is likely as recreational fishing is a
large contributor to current fishing effort in NSW, sometimes exceeding commercial catch (West et al., 2015 , Murphy
et al. (2021) but taking 13-14% by weight of total catch (Murphy et al. (2021). See cell 78). There is also a need to
monitor the impacts of increasing technology on fishing mortality. (Literature).

Overall risk rating: Moderate

82

Reductions in abundances of species and trophic levels

2 | = | g 32 E 2 ©
S o) < 2 =) 3 =)
5} ™ 5 = .8 2 8
3 — 2 The total catch of the recreational fishing sector is significant and can reduce the abundance of fish of different sizes 5 oo o n
= = classes. Recreational fishing contributes to the reduction of species and trophic levels and have Moderate ~ -

consequences on the Intrinsic and bequest values (economic intrinsic value) of other users in the marine estate.

Declining fish abundance may have some impact on intrinsic values, with the Marine Estate Community Survey

identifying the loss of fish resulting from over- fishing as a threat to social benefits [1]. The perceived threat to intrinsic

and bequest values is expected to be experienced by a greater breadth of the community than where economic benefits

are more directly related to use values (Statewide TARA 94)

The likelihood of this consequence being the result of recreational fishing activity is likely as recreational fishing is a

large contributor to current fishing effort in NSW, sometimes exceeding commercial catch (West et al., 2015, Murphy

et al. (2021) but taking 13-14% by weight of total catch (Murphy et al. (2021). See cell 78. (Literature).

Overall risk rating: Moderate
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consequences for the Employment and value of production by other users in the marine estate.

Declining fish abundance is likely to have significant economic impacts to businesses at a local scale, with the viability
of commercial and recreational fishers being significantly affected. Additionally, this may have an impact on tourism
operators whom rely on the abundance of fish. Examples include the whale and dolphin watching industries and scuba
diving and snorkelling business. The threat of decline may be greater in areas with more pressure on fish habitats
(higher in central than in north and south); although the net economic impacts may be felt more in regional economies
where there may be a greater dependence upon fisheries or marine tourism businesses. (Statewide TARA 95)

The likelihood of this consequence being the result of recreational fishing activity is likely as recreational fishing is a
large contributor to current fishing effort in NSW, sometimes exceeding commercial catch (West et al., 2015 , Murphy
et al. (2021) but taking 13-14% by weight of total catch (Murphy et al. (2021). See cell 78 (Literature)

Overall risk rating: Moderate

84 o > | @ | Reductionsinabundances of species and trophic levels < = @ o
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3 — 2 The total catch of the recreational fishing sector is significant and can reduce the abundance of fish of different sizes 5 oo o n
= = classes. Recreational fishing may contribute to reduction of species and trophic levels and have moderate ~ -

consequences for the Individual enjoyment value (consumer surplus) of other users in the marine estate that enjoy
the abundance of marine life.
Declining fish abundance may have some impact on individual enjoyment values, with the Marine Estate Community
Survey identifying the loss of fish resulting from over-fishing as a threat to social benefits [1].
The likelihood of this consequence being the result of recreational fishing activity is likely as recreational fishing is a
large contributor to current fishing effort in NSW, sometimes exceeding commercial catch (West et al., 2015 , Murphy
et al. (2021) but taking 13-14% by weight of total catch (Murphy et al. (2021). See cell 78. (Literature)
Overall risk rating: Moderate
85 = o z | Pests and diseases 2 o 5 2 o
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3 8 Recreational fishing is an activity which has the potentially to inadvertently introduce pests or infectious diseases into S & ;‘ Z
= - the marine environment through the use of bait and the movement of contaminated fishing gear. < = B
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The consequences of this stressor on Safety, health and wellbeing are moderate given they are would result in
substantial, measurable and ongoing impacts for consumptive user groups (including recreational fishers).
Consequences listed in the Statewide TARA specific to recreational fishing included:

o Introduced pests and diseases can result in negative impacts on the aquatic ecosystem but also can have
direct impacts on industry such as aquaculture. Particularly significant impacts can occur to the aquaculture
industry (for example impacts on the oyster industry caused by the introduction of QX disease) and
associated seafood consumers, with a potential loss of trust in seafood impacting the aquaculture,
commercial fishing, seafood and tourism industries, and consumptive enjoyment (Statewide TARA 97).

Additional consequences that are not listed in the state-wide TARA include:

o The importation of prawns to Australia has been the subject several national biosecurity import risk
assessments (Biosecurity Australia 2009, DAWE 2020). These have identified the “Use of imported prawns
as bait or berley for recreational fishing” as a major import risk pathway, “substantially contributing to the
total risk” (DAWE 2020 page 62). (See cell 88).

o White Spot Disease in prawns does not pose a risk to human health, does not impact finfish, but impacts
other crustaceans and some other marine benthic species (Queensland Government 2021). (Literature,
Government websites)

Consequences not listed in the Statewide TARA specific to recreational fishing included:

e Disease associated with contaminated bait such as white spot on prawns. There is currently only advisory
messaging in place to purchase bait prawns rather than prawns for human consumption. Recreational fishers
may be insufficiently aware of these potential disease and translocation vectors arising from potential use of
prawns from domestic and overseas environments.

The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishers
can contribute to this risk by inadvertently facilitating the transfer of aquatic pests and diseases. Pest weed, Caulerpa
taxifolia is suspected to have been transferred to various waterways within NSW through contaminated fishing gear or
vessels. Recreational fishing activity may lead to the transfer of an aquatic pest or disease.

Overall risk rating: Low
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86

Moderate

Possible

Low

Pests and diseases

Recreational fishing is an activity which has the potentially to inadvertently introduce pests or infectious diseases into
the marine environment through the use of bait and the movement of contaminated fishing gear. The consequences of
this stressor on socialising and sense of community are moderate given they are would result in discernible, temporary
impacts largely concentrated on consumptive user groups (including within the recreational fishing sector).
Consequences listed in the Statewide TARA specific to recreational fishing included:

o The impacts of pests and disease may result in localised sectoral disputes (e.g. between fishing/aquaculture
industry and shipping/boating) over resource allocation and appropriate management of pest and weed
species. Impacts are likely to be concentrated more significantly on consumptive users and of moderate
concern for these users. (Statewide TARA 98).

Additional consequences that are not listed in the state-wide TARA include:

o The importation of prawns to Australia has been the subject of several national biosecurity import risk
assessments (Biosecurity Australia 2009, DAWE 2020). These have identified the “Use of imported prawns
as bait or berley for recreational fishing” as a major import risk pathway, “substantially contributing to the
total risk” (DAWE 2020 page 62). (See cell 88).

o White Spot Disease in prawns does not pose a risk to human health, finfish, but poses significant impacts
other crustaceans and some other marine benthic species (Queensland Government 2021). (Literature,
Government websites)

The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishers
can contribute to this risk for example by potentially inadvertently facilitating the transfer of aquatic pests and diseases
Pest weed, Caulerpa taxifolia, is suspected to have been transferred to various waterways within NSW through
contaminated fishing gear or vessels. Recreational fishing activity may lead to the transfer of an aquatic pest or disease.
(Literature, Government websites).

Overall risk rating: Low

Inferred
Regional

10 years

Stable

87

Moderate

Possible

Low

Pests and diseases

Recreational fishing is an activity which has the potentially to inadvertently introduce pests or infectious diseases into
the marine environment through the use of bait and the movement of contaminated fishing gear The consequences of
this stressor on enjoying the biodiversity & beauty of marine estate (social intrinsic value) relates to recreational
fishers introducing pests or disease which impact on others in the marine estate through a reduction in amenity. These
consequences are considered are moderate given they are would result in measurable and ongoing negative effects.
Consequences listed in the Statewide TARA were not specific to recreational fishing but noted:
U Impacts will be highly dependent on the nature of the environmental impacts and will be concentrated on
those users who value direct interactions with biodiversity values. For example community concern over
Crown of Thorns Starfish, Acanthaster planci — thought to be responsible for 50% of the loss of coral cover

Inferred
All regions

10 years

Stable
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in GBRMPA demonstrates however that some pest species can cause wider community impacts relating to
loss of intrinsic values (Statewide TARA 99).

Additional consequences that are not listed in the Statewide TARA include:
o The importation of prawns to Australia has been the subject of several national biosecurity import risk
assessments (Biosecurity Australia 2009, DAWE 2020). These have identified the “Use of imported prawns
as bait or berley for recreational fishing” as a major import risk pathway, “substantially contributing to the

total risk” (DAWE 2020 page 62). (See cell 88).
o White Spot Disease may impact farmed and wild prawn stocks, other crustaceans and some marine benthic

species (Queensland Government 2021). (Literature, Government websites)

The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishers
have been identified as vectors for pests and disease in a number of cases worldwide.

Overall risk rating: Low
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@] this stressor on Consumptive use (extracting) relates to recreational fishers introducing pests or disease which impact
on others in the marine estate of others in the marine estate such as commercial fishers, aquaculture or other recreational
fishers whose catches or production may be impacted. These consequences are considered are catastrophic given they
are would result in significant on-going and/or permanent negative impacts at a regional scale.

Consequences listed in the Statewide TARA were not specific to recreational fishing but noted:

o Pests and disease can have major impacts on consumptive use, especially the aquaculture industry, but may
also impact fishers depending on the nature of the threat. Impacts are likely to be concentrated more
significantly on these consumptive users and be of major concern for these users. Wider community wide
impacts on seafood availability are also likely. (Statewide TARA 100).

Additional consequences that are not listed in the Statewide TARA include:

o Recreational fishing in Moreton Bay (Queensland) is possibly implicated in introducing White Spot Disease
(WSD) (also commonly known as White Spot Syndrome Virus (WSSV)) to natural waterways through the
use of imported green aquaculture prawns purchased from supermarkets for bait (Knibb et al., 2018). This
has resulted in financial impacts to aquaculture prawn farms, commercial prawn fishers, and live bait
harvesters that supply recreational fishers with invertebrates for bait and bait wholesalers (Expert advice,
Queensland Government 2021).

o White Spot Disease is a highly contagious viral infection that affects crustaceans such as prawns, yabbies
and crabs. When found in high intensity production areas, such as prawn farms, white spot disease results
in the rapid mortality of prawns (Queensland Government 2021). In Commonwealth government biosecurity
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policy there have been concerns about the importation of raw prawns including a temporary ban in 1996, so
the risk could be investigated (Biosecurity Australia 2009, DAWE 2020).

o The ADVS (1999) report noted: “It is also evident that ... prawns ... are favoured bait used in very
significant quantities by recreational fishers” and that “cooked or uncooked prawns and prawn heads or
shells left over after the preparation of food for humans are highly valued by many anglers as an attractive
berley additive” (ADVS 1999). This is confirmed more recently by Diggles (2020). Kewagama (2002,
2007) estimated prawn use by recreational fishers as probably being less than 100 tonnes per annum
nationally at that time.

o The 2009 Prawn Import Risk Assessment (IRA) report (Biosecurity Australia 2009) noted the “Use of
imported prawns as bait or berley for recreational fishing” as one of three potential pathways “assuming a
comparatively low volume would be used or discarded in this manner subsequently thought to be
underestimated” (DAWE 2020).

. The recent IRA (DAWE 2020) identified the “Use of imported prawns as bait or berley for recreational
fishing” as a major import risk pathway, “substantially contributing to the total risk” (DAWE 2020 page
62).

. The consequences indicated were “The high predation rate of wild prawns by non-susceptible finfish species
may limit the opportunity of establishment or spread of diseases from the limited numbers of index cases of
infection that might result from the exposure of wild prawns to recreational fishing bait” (Biosecurity 2009
and DAWE 2020).

o In a submission to the IRA (DAWE 2020, page 66-67) state:

NSW DPI “Fisheries Compliance reported that they continue to observe recreational fishers using prawns
intended for human consumption for bait despite extensive education and awareness campaigns
highlighting the risks associated with this activity” and “NSW DPI also report it is not practical, possible
or an efficient use of resources to ensure that human consumption prawns are not used as bait” (NSW DPI
2018). Some states have legislative restrictions but “New South Wales does not have specific regulations
preventing the use of prawns intended for human consumption being used as bait or berley” DAWE (2020
page 267).

. The DAWE (2020) report concludes that “Therefore, this draft risk review assumes that uncooked imported
prawns intended for human consumption will be used as bait or berley by recreational fishers, unless their
availability or form renders them substantially unsuitable”. In concluding the IRA states: “This draft risk
review considers that the use of imported prawns as bait or berley represents the most likely exposure
pathway for wild crustaceans to hazards identified” (DAWE 2020 page 71).

o The DAWE (2020) is an assessment of the “annual risk of exposure” (likely consequences) through prawn
imports (DAWE 2020, Figure 7).

U The Partial and Annual Likelihood of Entry and Exposure (PALEE) is the combination of the “partial
likelihood of exposure” and the “Likelihood of entry” (DAWE 2020 Fig 4). An example would be a low
likelihood as “an event would be unlikely to occur”.

P
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o DAWE (2020) note that “Australia has traditionally maintained a ‘very conservative’ attitude to biosecurity
risk. Given this, an overall annual risk that is either ‘very low’ or ‘negligible’, is sufficiently conservative
to achieve Australia’s appropriate level of protection (ALOP) ”.

. The result of the DAWE (2020) IRA assessment is the “overall annual risk associated with White spot
syndrome virus (WSSV) in non-viable, farm-sourced, frozen, uncooked, whole prawns intended for human
consumption is extreme” (page 239). Taking biosecurity measures into account, “the overall restricted risk
of imported prawns with the biosecurity measure, head and shell removal, applied was determined to be
high” (DAWE 2020 page 239). This risk does not achieve Australia’s appropriate level of protection
(DAWE 2020).

The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishers
have been identified as vectors for pests and disease in a number of cases. We consider the likely consequences of an
“outbreak scenario” to be potentially catastrophic as per the DAWE “high” rating. The likelihood is possible and hence
a high risk to the benefits from the NSW marine estate. Given the prevalence of commercial prawn stocks and prawn
farms in the north of the state, the economic impact would be higher in the North.

Overall risk rating: High

89

Major

Possible

Moderate

Pests and diseases

Recreational fishing is an activity which has the potentially to inadvertently introduce pests or infectious diseases into
the marine environment through the use of bait and the movement of contaminated fishing gear. Recreational fishing
activity may lead to the transfer of an aquatic pest or disease with major consequences on the Intrinsic and bequest
values (economic intrinsic value) of the marine estate, including commercial fishers or boating and those who enjoy
marine recreation.

There is limited information on the impact of pests/diseases on intrinsic values. This concern was not highlighted in
the Marine Estate Community Survey [1]. Where pests/diseases do occur, it is expected that intrinsic and bequest
values will be impacted (Statewide TARA 102).

Additional consequences that are not listed in the Statewide TARA include:

o The importation of prawns to Australia has been the subject several national biosecurity import risk
assessments (Biosecurity Australia 2009, DAWE 2020). These have identified the “Use of imported prawns
as bait or berley for recreational fishing” as a major import risk pathway, “substantially contributing to the
total risk” (DAWE 2020 page 62). (See cell 88).

Limited-Inferred
Regional

10 years

Stable
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The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishers
have been identified as vectors for pests and disease in a number of cases with possible reductions in the intrinsic value

of the marine estate.

Overall risk rating: Moderate

90

Catastrophic

Possible

High

Pests and diseases

Recreational fishing is an activity which has the potentially to inadvertently introduce pests or infectious diseases into
the marine environment through the use of bait and the movement of contaminated fishing gear. Recreational fishing
activity may lead to the transfer of an aquatic pest or disease with catastrophic consequences for the employment
and value of production of others in the marine estate due significant on-going and/or permanent negative impacts
evident at a regional scale on other industries, such as commercial fishing, aquaculture, tourism and recreational
activities such a swimming. There may also be costs to local government in clearing up pests and diseases.

The use of imported prawns for bait and berley risks the introduction of white spot disease with potentially catastrophic
consequences for prawn farms and impacts on wild prawn and crustacean stocks, including Rock Lobster.

Submissions received during the public engagement period of the draft TARA:
e Highlighted that pests and disease outbreaks affecting the availability of seafood may also impact NSW’s
reputation as a tourism destination. This can impact large tourism operators such as the Sydney Fish Markets
(SFM). The SFM is a leading tourism destination for international visitors with the main drawcard being the
fresh, local supply of seafood. Outbreaks of pests and diseases have the potential to affect potential visitors at
significant cost to the wider economy.

e Additionally, the impacts may be felt in the North and South regions. For instance, if visitors are not confident
about getting fresh oysters from the Hawkesbury or South Coast due to diseases outbreaks, visitors may
choose to visit elsewhere, causing lost business. Impacts are dependent on the scale and impact of the
pest/diseases.(Statewide TARA 103).

Additional consequences that are not listed in the Statewide TARA include:

e Pests/diseases will impact on tourism operators, commercial fishers and aquaculture producers where impacts
on habitats and marine life are significant. Recent examples include the outbreak of white spot disease in the
Queensland prawn industry and QX disease and POMS in the NSW Oyster industry (Berthe et al., 2004;
Whittington et al., 2016). These incidents have resulted in severe disruption to aquaculture businesses and to
local communities in general.

e Recreational fishing in Moreton Bay (Queensland) is possibly implicated in introducing white spot syndrome
virus to natural waterways through the use of imported green aquaculture prawns purchased from
supermarkets for bait (Knibb et al., 2018). This has resulted in financial impacts to aquaculture prawn farms,

Adequate
Regional

10 years

Stable
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commercial prawn fishers and live bait harvesters that supply recreational fishers and wholesalers with
invertebrates. (Queensland Government 2021 and DAWE 2020) (Expert Advice, Governments and
Literature).

e The likelihood of this consequence is possible due to the following reasons: Unsafe practices by some
Recreational fishers may likely impact other marine estate users and detract from the intrinsic value of the
marine estate in the Central area, less in North and South.

The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishers
have been identified as vectors for pests and disease in a number of cases. The Import risk assessment process in

DAWE (2021) is evidence that supports the possible likelihood rating.

Overall risk rating: High

91

Major

Possible

Moderate

Pests and diseases

Recreational fishing is an activity which has the potentially to inadvertently introduce pests or infectious diseases into
the marine environment through the use of bait and the movement of contaminated fishing gear. Recreational fishing
activity may lead to the transfer of an aquatic pest or disease with major consequences for the individual enjoyment
value (consumer surplus) estate due to substantial measurable and ongoing negative impacts evident at a regional
scale on others in the marine estate. The extent of pleasure and relaxation experienced by users can be reduced due to
areas compromised by pest or disease. With white spot the possible impacts would be on the production of prawn farms
and on wild prawn and other crustacean fisheries. Thus, consumers could have a significant reduction in their consumer
surplus, if locally grown or produced prawns are not available due to disease incursion. An example would be
consumers having to pay higher prices for prawns due to the Queensland white spot outbreak, representing a loss in
consumer surplus.

Pests/diseases will impact on recreational fishers where impacts on habitats and marine life are significant. Impact
dependent on the scale and impact of the pest/diseases. Other enjoyment use benefits likely limited as enjoyment values
are independent of this threat, and therefore the community wide consequence level is likely only minor (Statewide
TARA 104).

Additional consequences that are not listed in the Statewide TARA include:

o The importation of prawns to Australia has been the subject several national biosecurity import risk
assessments (Biosecurity Australia 2009, DAWE 2020). These have identified the “Use of imported prawns
as bait or berley for recreational fishing” as a major import risk pathway, “substantially contributing to the
total risk” (DAWE 2020 page 62). (See cell 88). (Commonwealth Government reports, Expert advice)

Limited-Inferred
Regional

10 years

Stable

F:\Environmental Assessment\Socio-economic Risk Assessment Fina\R.A10978.001.02.01_ PB 26 May.docx

Pr L
‘s BMT




The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishers
have been identified as vectors for pests and disease in a number of cases.

Overall risk rating: Moderate

92

Major

Unlikely

Low

Climate change (20 year timeframe)

Recreational fishing takes place in a global environment when the impacts of Climate Change from industrial emissions
are being recognised. Reduction of carbon emissions are required globally and recreational fishing sector is expected
to limit its carbon emissions as part of it public responsibility.

The consequences of this stressor on health, safety and wellbeing are not directly related to the contribution of
recreational fishers, but rather the wider global phenomenon of climate change and represent major consequence due
to measurable and ongoing negative impacts will likely be evident at a regional scale. The Statewide TARA lists a
range of impacts from climate change on safety health and wellbeing and classifies them as major consequences, and
likely. (Statewide TARA 121b). The consequences of climate change remain unchanged when thinking about the
specific role of recreational fishing. However, the likelihood of this consequence being the result of recreational fishing
activity is proportional. Recreational fishing activity indirectly contributes to this threat. Like the general public and
tourists, recreational fishers contribute to CO> level through travel by car and boat use generating a carbon footprint.

Additional consequences that are not listed in the Statewide TARA include:

There have been no specific studies of the carbon footprint of recreational fishing activity in NSW. Using available
information for NSW in 2020 there were 4,348,429 passenger vehicles and 19,601 campervans total 4,368,030. (ABS
2020a). Average kilometres (kms) per vehicle were 12,000 in 2020, a year impacted by Covid, the average 2012-2020
being 13,300 km per vehicle (ABSb). The total kms by passenger vehicles in 2020 were 44,868 million (ABSb-Tab7),
a probable underestimate on previous years due to COVID-19. Mcllgorm and Pepperell (2013) estimated the
Recreational fishers expended $277m on 554million kms in 2012-2013. The travel by recreational fish trips as a
proportion of statewide annual travel is (554m/44,868m*100) 1.23% of total passenger vehicle travel in kms. This
fully attributes all trip mileage to recreational fishing activity, whereas trips have many purposes, such a family and
annual holidays and recreational fishing is a marginal activity for many trippers — for example 79% of recreational
fishers fished less 5 days or less a year (West et al. 2015 — page 21) and may typically have annual leave of two weeks.
(Literature, ABS data, NSW DPI research, expert opinion). According to the Transport for NSW licence data base,
145,138 recreational fishing vessels were registered out of a total of 240,040 (Transport for NSW). Thus 60.5 % of
licensee’s have indicated that they will use their newly registered vessel for recreational fishing. The carbon footprint
of this vessel activity has not been estimated. (Advice -Transport for NSW, Expert opinion).

10 years

Increasing
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We estimate that the contribution to carbon footprint of NSW passenger vehicles by recreational fishing is less than
1% of all passenger vehicle kms annually, with 0.5% being a reasonable adjusted figure (40% of recreational trips kms,
60% other leisure, touring and marine recreation). In the absence of recreational fishing, other activities would be
substituted. The emerging national trend towards less carbon emitting vehicles, electric cars and outboards, should
reduce the carbon emissions from vehicles in NSW in the coming decades with benefits to the environment accruing
at a future date.

We consider the likelihood of recreational fishing activity as a climate change stressor as unlikely, and note that like
all marine estate users, recreational fishing may be impacted by climate change.

Overall risk rating: Low

93

Major

Unlikely

Low

Climate change (20 year timeframe)

Recreational fishing takes place in a global environment when the impacts of Climate Change from industrial emissions
are being recognised. Reduction of carbon emissions are required globally and recreational fishing sector is expected
to limit its carbon emissions as part of it public responsibility.

The consequences of this stressor on socialising and sense of community are not directly related to the contribution
of recreational fishers, but rather the wider global phenomenon of climate change and represent major consequences
due to measurable and ongoing negative impacts will likely be evident at a regional scale. The Statewide TARA lists
arange of impacts from climate change on socialising and sense of community, particularly in relation to beach amenity
and foreshore use, and classifies them as major consequences, and likely (Statewide TARA 122b).

However, the likelihood of this consequence being the result of recreational fishing activity is related to its carbon
footprint as a stressor. Recreational fishers, like all members of the community, contribute to climate change through
their carbon emissions. For example, recreational fishers contribute to CO, level through travel by car and boat. The
extent of CO, are likely to be less than 0.5% of total annual car travel in NSW (See 92). We consider the likelihood as
unlikely, and note that like all marine estate users, recreational fishing may be impacted by climate change.

Overall risk rating: Low

Inferred
Regional

20 years

Increasing
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94

Major

Unlikely

Low

Climate change (20 year timeframe)

Recreational fishing takes place in a global environment when the impacts of Climate Change from industrial emissions
are being recognised. Reduction of carbon emissions are required globally and recreational fishing sector is expected
to limit its carbon emissions as part of it public responsibility.

The consequences of this stressor on enjoying the biodiversity & beauty of Marine estate (social intrinsic value)
are major and not directly related to the contribution of recreational fishers, but rather the wider global phenomenon
of climate change and represent a major consequences due to measurable and ongoing negative impacts will likely be
evident at a regional scale. The Statewide TARA lists a range of impacts from climate change on biodiversity values,
particularly in relation to impacts on fishing and tourism industries. It lists these as major consequences, and almost
certain (Statewide TARA 124b).

However, the likelihood of this consequence being the result of recreational fishing activity is proportional to its carbon
footprint. Recreational fishers, like all members of the community, contribute to climate change through their carbon
emissions. For example, recreational fishers contribute to CO; level through travel by car and boat. 0.5% of total annual
car travel in NSW (See cell 92). We therefore consider the likelihood as unlikely, and note that like all marine estate
users, recreational fishing may be impacted by climate change

Overall risk rating: Low

Inferred
Regional

20 years

Increasing
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Major

Unlikely

Low

Climate change (20 year timeframe)

Recreational fishing takes place in a global environment when the impacts of Climate Change from industrial emissions
are being recognised. Reduction of carbon emissions are required globally, and recreational fishing sector is expected
to limit its carbon emissions as part of it public responsibility.

The consequences of this stressor on consumptive use (extracting) are not directly related to the contribution of
recreational fishers, but rather the wider global phenomenon of climate change and represent a major consequence due
to substantial measurable and ongoing negative impacts will likely be evident at a regional scale. The Statewide TARA
lists a range of impacts from climate change on in relation to loss of natural foreshores and biodiversity declines in
MPASs and other areas. It lists these as major consequences, and almost certain (Statewide TARA 123b).

However, the likelihood of this consequence being the result of recreational fishing activity is proportional to its carbon
footprint. Recreational fishers, like all members of the community, contribute to climate change through their carbon
emissions. For example, recreational fishers contribute to CO; level through travel by car and boat. 0.5% of total annual
car travel in NSW (See cell 92). We therefore consider the likelihood as unlikely, and note that like all marine estate
users, recreational fishing may be impacted by climate change.

Overall risk rating: Low

Inferred
Regional

20 years

Increasing
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96

Moderate

Unlikely

Minimal

Climate change (20 year timeframe)

Recreational fishing takes place in a global environment when the impacts of Climate Change from industrial emissions
are being recognised. Reduction of carbon emissions are required globally and recreational fishing sector is expected
to limit its carbon emissions as part of it public responsibility.

The consequences of this stressor on intrinsic and bequest values (economic intrinsic value) are not directly related
to the contribution of recreational fishers, but rather the wider global phenomenon of climate change and represent a
moderate consequences due to substantial measurable and ongoing negative impacts will likely be evident at a regional
scale.

The Statewide TARA indicates a range of impacts from climate change on the intrinsic values of users of the Marine
Estate and lists these as Minor (Statewide TARA 126a).

However, the likelihood of this consequence being the result of recreational fishing activity is proportional to its carbon
footprint. Recreational fishers, like all members of the community, contribute to climate change through their carbon
emissions. For example, recreational fishers contribute to CO; level through travel by car and boat, 0.5% of total annual
car travel in NSW (See cell 92). We consider the likelihood as unlikely, and note that like all marine estate users,
recreational fishing may be impacted by climate change.

Overall risk rating: Minimal

Limited
All regions

20 years

Increasing
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Major

Unlikely

Low

Climate change (20 year timeframe)

Recreational fishing takes place in a global environment when the impacts of Climate Change from industrial emissions
are being recognised. Reduction of carbon emissions are required globally and recreational fishing sector is expected
to limit its carbon emissions as part of it public responsibility.

The consequences of this stressor on employment and value of production are not directly related to the contribution
of recreational fishers, but rather the wider global phenomenon of climate change and represent major consequences
due to substantial measurable and ongoing negative impacts may be evident at a regional scale.

The Statewide TARA indicates a range of impacts from climate change on businesses such as oyster farming in the
Marine Estate with moderate consequences (Statewide TARA 127a).

However, the likelihood of this consequence being the result of recreational fishing activity is proportional to its carbon
footprint. Recreational fishers, like all members of the community, contribute to climate change through their carbon
emissions. For example, recreational fishers contribute to CO; level through travel by car and boat. 0.5% of total annual
car travel in NSW (See cell 92). We consider the likelihood as unlikely, and note that like all marine estate users,
recreational fishing may be impacted by climate change.

Limited
All regions

20 years

Increasing
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Overall risk rating: Low

98

Major

Unlikely

Low

Climate change (20 year timeframe)

Recreational fishing takes place in a global environment when the impacts of Climate Change from industrial emissions
are being recognised. Reduction of carbon emissions are required globally and recreational fishing sector is expected
to limit its carbon emissions as part of it public responsibility.

The consequences of this stressor on individual enjoyment value (consumer surplus) are not directly related to the
contribution of recreational fishers, but rather the wider global phenomenon of climate change and represent a major
consequences due to substantial measurable and ongoing negative impacts will likely be evident at a regional scale.

The Statewide TARA indicates a range of impacts from climate change on the enjoyment values of users of the Marine
Estate with Moderate consequences (Statewide TARA 127a).

Flood incidents are expected to increasing impact marine estate users such as tourists. The consequences of climate
change are less when thinking about the specific carbon footprint of recreational fishing.

However, the likelihood of this consequence being the result of recreational fishing activity is proportional to its carbon
footprint. Recreational fishers, like all members of the community, contribute to climate change through their carbon
emissions. For example, recreational fishers contribute to CO; level through travel by car and boat. 0.5% of total annual
car travel in NSW (See cell 92). We consider the likelihood as unlikely, and note that like all marine estate users,
recreational fishing may be impacted by climate change.

Overall risk rating: Low

Limited
All regions

20 years

Increasing

99

Minor

Possible

Minimal

Inadequate regulation of recreational fishing

Marine fish resources held in common require regulation to maintain their sustainability. The type and degree of
regulation needs to be adequate to facilitate all users enjoying the marine estate.

The consequences of inadequate regulation, on safety, health and well-being of marine estate users are minor
given the limited contribution of recreational fishing to this stressor.

Consequences listed in the Statewide TARA (129) which are relevant to recreational fishing include the loss of social
benefits accruing to recreational fishers associated with restrictions from MPAs, the cost of gathering knowledge of
MPA boundaries, decreased fishing frequency and success associated with MPAs and increased crowding in areas
available to fishing.

Consequences not considered in the Statewide TARA include the loss of enjoyment from other users associated with
inadequate regulation around biodiversity protection as a result of recreational fisher campaigns to reduce MPA

Inferred
Regional

10 years

Stable
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boundaries (and so increase fishing zones, frequency etc.). This may have an impact on the safety, health and wellbeing
of other marine estate users through the stress associated with conflicting values (noting that there is the converse
position within the community also with parts of the community lobbying for increased marine protected areas).

There have also been representations made to the government from members of the public (mostly recreational fishers)
who are concerned that restrictions on recreational fishing effort are insufficient to allay the risk of excessive catch,
examined earlier (in consideration of excessive and illegal catch see cells 50-57) (Departmental reports, social media
reports, expert advice).

The likelihood of this consequence is Possible.

Overall risk rating: Minimal

100

Minor

Possible

Minimal

Inadequate regulation of recreational fishing

Marine fish resources held in common require regulation to maintain their sustainability. The type and degree of
regulation needs to be adequate to facilitate all users enjoying the marine estate.

The consequences of inadequate regulation on socialising and sense of community are minor given a limited
contribution of recreational fishing to this stressor.

Consequences listed in the Statewide TARA (129) which are relevant to recreational fishing include the loss of social
benefits accruing to recreational fishers associated with restrictions from MPAs, the cost of gathering knowledge of
MPA boundaries, decreased fishing frequency and success associated with MPAs and increased crowding in arecas
available to fishing.

Consequences not considered in the Statewide TARA include the loss of enjoyment from other users associated with
inadequate regulation around biodiversity protection as a result of recreational fisher campaigns to reduce MPA
boundaries (and so increase fishing zones, frequency etc.). This may have an impact on the socialising and sense of
community of other marine estate users through the stress associated with conflicting values. The risk of excessive and
illegal catch, was examined earlier (see cells 50-57)

The likelihood of this consequence is possible.

Overall risk rating: Minimal

Inferred
Regional
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Low (N) Moderate (C&S)

Possible (N) Likely (C&S)

Low (N) Moderate (C&S)

Inadequate regulation of recreational fishing

Marine fish resources held in common require regulation to maintain their sustainability. The type and degree of
regulation needs to be adequate to facilitate all users enjoying the marine estate. The consequences of inadequate
regulation on enjoying biodiversity and beauty of the marine estate are moderate due to potential measurable and
on-going negative impacts that will be evident at a regional scale.

Under-regulation can also have significant impacts on community enjoyment of beauty or biodiversity values,
particularly if the community believes these values are not being adequately protected. For example high levels of
support for MPAs are demonstrated through numerous studies including Sweeney report. MPAs, particularly no take
zones, provide dedicated opportunities for enjoyment and appreciation of nature by separating passive and
consumptive users. Given the high level of community support for MPAs the absence of these protection measures
can be considered to have moderate consequences. (Statewide TARA 129).

The likelihood of these consequences is possible in the North region where MPAs are already established. But, an
increased likelihood where recreational fishers are leading campaigns to have these protections overturned. They are
likely in Central region where limited MPA protection exists at present and recent attempts to establish MPAs have
failed with considerable lobbying from recreational fishers occurring. In the South, some adjustments were recently
made to Batemans Marine Park after lobbying.

Overall risk rating: Low (N) and Moderate (C&S).

Inferred
Regional

10 years

Stable

102

Moderate

Possible

Low

Inadequate regulation of recreational fishing

Marine fish resources held in common require regulation to maintain their sustainability. The type and degree of
regulation needs to be adequate to facilitate all users enjoying the marine estate.

The consequences of inadequate regulation (agencies) on consumptive use (extracting) to be moderate given the
creation of recreational fishing havens (RFHs) in 2002 resulted in the exclusion of commercial fishers from some
sections of the coast and estuaries. This would likely have resulted in major impacts at a local scale for the fishers
affected.

The likelihood of this consequence of recreational fishing to this stressor is possible. However, it is noted that since
the creation of RFHs, governments have been supportive of viable commercial fisheries and promoting quality
recreational fishing with no major resource re-allocation considerations without consensus from both sectors. See cell
4 for detail on increased security provided the NSW commercial fishing sector — including the introduction share
management fisheries and the 2017 BAP process to provide greater certainty and ensure the long-term viability and
sustainability of the NSW commercial fishing industry.

Overall risk rating: Low

Inferred
Regional

10 years

Stable
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103

Minor

Unlikely

Minimal

Inadequate regulation of recreational fishing

Marine fish resources held in common require regulation to maintain their sustainability. The type and degree of
regulation needs to be adequate to facilitate all users enjoying the marine estate.

The consequences of inadequate regulation of recreational fishers on intrinsic and bequest values to be minor
given the impacts of over regulation and inefficient regulation are not expected to impact the intrinsic value of the

marine estate (Statewide TARA 133) and the contribution of recreational fishing to this stressor is unknown.

The likelihood of the contribution of recreational fishing to this stressor is unlikely given the impacts of over regulation
and inefficient regulation are not expected to impact the intrinsic value of the marine estate (Statewide TARA 133)

Overall risk rating: Minimal

Inferred
Regional

10 years

Stable

104

Minor

Unlikely

Minimal

Inadequate regulation of recreational fishing

Marine fish resources held in common require regulation to maintain their sustainability. The type and degree of
regulation needs to be adequate to facilitate all users enjoying the marine estate.

The consequences of inadequate regulation on employment and value of production to be minor given the current
management controls and regulations in place with high compliance rates (see cell 121).

The likelihood of the contribution of recreational fishing to this stressor is unlikely given the impacts of over regulation
and inefficient regulation are not expected to impact the production values or employment values of the marine estate
(Statewide TARA 133). See cell 4 for detail on increased security provided the NSW commercial fishing sector —
including the introduction share management fisheries and the 2017 BAP process to provide greater certainty and
ensure the long-term viability and sustainability of the NSW commercial fishing industry.

Overall risk rating: Minimal

Inferred
Regional

10 years

Stable

105

Minor

Unlikely

Minimal

Inadequate regulation of recreational fishing

Marine fish resources held in common require regulation to maintain their sustainability. The type and degree of
regulation needs to be adequate to facilitate all users enjoying the marine estate.

The consequences of inadequate regulation on individual enjoyment value (consumer surplus) would be minor
given current management controls and regulations in place with high compliance rates (see cell 121).

Inferred
Regional

10 years

Stable
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The likelihood of the contribution of recreational fishing to this stressor is unlikely given the impacts of over regulation
and inefficient regulation are not expected to impact the individual enjoyment values of users of the marine estate
(Statewide TARA 133).
Overall risk rating: Minimal
106 | 5 > 2 Lack of or ineffective community engagement 9 = % ©
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— Recreational fishers rely on the social licence of the public and other marine estate users and so communication and = ob o n
engagement with other Marine Estate users is important. It is also important that the recreational fishing sector have ~ -
appropriate engagement with others in the community, and the community engages with recreational fishers (Granek
et al., 2008; Pomeroy and Douvere, 2008; Thurstan et al., 2017). The consequences of lack of or ineffective
community engagement on safety, health and wellbeing to be minor given the limited contribution of recreational
fishing to this stressor.
Governance processes that are seen to be unfair or inequitable, or ‘imposed’ on communities without adequate
consultation can have highly deleterious impacts on the mental health of individual stakeholders. It may also impact
broader community wide feelings of trust in government (Statewide TARA 138).
A component of the recreational fishing sector may impact this stressor through acts of intimidation and bullying as
part of lobbying campaigns, which may prevent other marine users from engaging effectively with governance
processes and institutions. For example, the proposed Hawkesbury Shelf Marine Park proposal involved incidences of
online abuse of people supporting the proposed MPAs and there were also some reports of recreational fishers
intimidating other users at the public events associated with this proposal. (Departmental reports, social media reports,
expert advice).
The likelihood of the contribution of recreational fishing to this stressor is likely given the community engagement
issues identified above.
Overall risk rating: Low
107 | 4 > & | Lack of or ineffective community engagement 9 = @ o
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— Recreational fishers rely on the social licence of the public and other marine estate users and so communication and = oo o ©
engagement with other Marine Estate users is important. It is important that the recreational fishing sector have ~ -
appropriate engagement with others in the community.
The consequences of lack of or ineffective community engagement on socialising and sense of community to be
minor given the impacts being specific around fishing rules and temporary in nature.
41’!2%@
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Effective participation and engagement of communities is fundamental to achieving socially and economically
equitable outcomes for communities. The risk of ineffective or inadequate engagement is that vested interested or noisy
minorities can influence outcomes that are against the interest or wishes of the wider community. Community
engagement, if not carefully managed, can also exacerbate or create division within the community rather than
encouraging deliberation and negotiation (Statewide TARA 139). For example, the proposed Hawkesbury Shelf
Marine Park proposal involved incidences of online abuse of people supporting the proposed MPAs and there were
also some reports of recreational fishers intimidating other users at some public community consultation events
associated with this proposal. (Departmental reports, social media reports, expert advice).

The likelihood of the contribution of recreational fishing to this stressor is likely given the community engagement
issues identified above.

Overall risk rating: Low

108

Minor

Unlikely

Minimal

Lack of or ineffective community engagement

Recreational fishers rely on the social licence of the public and other marine estate users and so communication and
engagement with other Marine Estate users is important. It is important that the recreational fishing sector have
appropriate engagement with other marine estate users and the community. The consequences of lack of or ineffective
community engagement on enjoying the biodiversity and beauty of the marine estate to be minor given the limited
contribution of recreational fishing to this stressor.

The likelihood of the contribution of recreational fishing to this stressor is unlikely as the community engagement
issues do not directly impact biodiversity.

Overall risk rating: Minimal

Inferred
Regional

10 years

Stable
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Minor

Unlikely

Minimal

Lack of or ineffective community engagement

Recreational fishers rely on the social licence of the public and other marine estate users and so communication and
engagement with other Marine Estate users is important It is important that the recreational fishing sector have
appropriate engagement with others in the community.

The consequences of lack of or ineffective community engagement on consumptive use (extraction) to be minor
given the limited contribution of recreational fishing to this stressor.

The likelihood of the contribution of recreational fishing to this stressor is unlikely as the community engagement
issues do not directly impact consumptive use.

Overall risk rating: Minimal

Inferred
Regional

10 years

Stable
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110

Minor

Possible

Minimal

Lack of or ineffective community engagement

Recreational fishers rely on the social licence of the public and other marine estate users and so communication and
engagement with other Marine Estate users is important It is important that the recreational fishing sector have
appropriate engagement with others in the community.

The consequences of lack of or ineffective community engagement on intrinsic and bequest values to be minor
given the limited contribution of recreational fishing to this stressor.

Effective participation and engagement of communities is fundamental to achieving socially and economically
equitable outcomes for communities. The risk of ineffective or inadequate engagement is that vested interested or noisy
minorities can influence outcomes that are against the interest or wishes of the wider community. Community
engagement, if not carefully managed, can also exacerbate or create division within the community rather than
encouraging deliberation and negotiation (Statewide TARA 135). For example, the proposed Hawkesbury Shelf
Marine Park proposal involved incidences of online abuse of people supporting the proposed MPAs and there were
also some reports of recreational fishers intimidating other users at some public community consultation events
associated with this proposal. (Departmental reports, social media reports, expert advice).

The likelihood of the contribution of recreational fishing to this stressor is possible depending on the extent of any
community engagement issues.

Overall risk rating: Low

Limited
Regional

10 years

Stable

111

Minor

Possible

Minimal

Lack of or ineffective community engagement

Recreational fishers rely on the social licence of the public and other marine estate users and so communication and
engagement with other Marine Estate users is important. In the absence of a formal mechanism between all Marine
Estate stakeholders, it is important that the recreational fishing sector has appropriate processes in place for wider
engagement with the community.

The consequences of lack of or ineffective community engagement on employment and value of production to be
minor given the limited contribution of recreational fishing to this stressor. (See cell 110 for additional evidence)

The likelihood of the contribution of recreational fishing to this stressor is possible depending on the extent of any
community engagement issues that may impact commercial activities.

Overall risk rating: Minimal

Inferred
Regional

10 years

Stable

112

Min

Pos

Min

Lack of or ineffective community engagement
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Recreational fishers rely on the social licence of the public and other marine estate users and so communication and
engagement with other Marine Estate users is important. It is important that the recreational fishing sector have
appropriate engagement with others in the community.

The consequences of lack of or ineffective community engagement on individual enjoyment value (consumer
surplus) to be minor given the limited contribution of recreational fishing to this stressor.

(See cell 110 above for additional evidence. The likelihood of the contribution of recreational fishing to this
stressor is possible depending on the extent of any community engagement issues and its impact on the enjoyment of
marine estate users.

Overall risk rating: Minimal

113

Minor

Possible

Minimal

Lack of recreational fisher awareness of the marine estate

The activity of recreational fishing takes place amongst the natural processes of the marine environment and fits in
amid many different activities and uses under a statewide approach to manage the NSW marine estate. Recreational
fishers risk being deficient in their awareness of knowledge of the marine environment, the use and expectations of
other active and passive users of the marine estate and of the marine estate management arrangements, as they may
only have experience of fisheries regulations through, for example, the NSW fishing rules and the recreational fishing
licence. The consequences of this stressor on Safety health and wellbeing (including relaxation) on those using the
marine estate from recreational fishing are minor at the statewide scale.

The Statewide TARA study indicated:

“While a lack of awareness or knowledge of the marine estate is unlikely to have significant impacts on community
safety health and wellbeing it should be noted that encouraging greater knowledge and understanding may also
encourage greater use of the marine estate. This may, in turn, have substantial community health benefits, particularly
in relation to mental health and relaxation. One of the themes that came out of the Marine Estate Community Survey
was a general lack of awareness or opinion on current management and threats of the marine estate (Statewide TARA
145).

Consequences not considered in the Statewide TARA include:
e “Lack of community awareness of the marine estate & associated threats & benefits” among all users, is
identified by the Marine Estate Management Strategy (2018-2028) as a moderate risk to “Enjoyment,
Biodiversity and Beauty of the marine estate” (DPI 2018 page 21) (Department report).

The likelihood of the contribution of recreational fishing to this stressor is possible as awareness among recreational
fishers of the marine estate may be slightly greater than the general population due to their engagement and involvement
with the marine estate.

Limited
All regions

Li

10 years

Stable
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Overall risk rating: Low

114

Minor

Possible

Minimal

Lack of recreational fisher awareness of the marine estate

The activity of recreational fishing takes place amongst the natural processes of the marine environment and fits in
amid many different activities and uses under a statewide approach to manage the NSW marine estate. Recreational
fishers risk being deficient in their awareness of knowledge of the marine environment, the use and expectations of
other active and passive users of the marine estate and of the marine estate management arrangements, as they may
only have experience of fisheries regulations through, for example, the NSW fishing rules and the recreational fishing
licence. The consequences of this stressor on Socialising and sense of community are thought to be minor at the
statewide scale as recreational fishers are only one part of the users in the marine estate.

The Statewide TARA (146) gives justifications as per cell 113 above.
The likelihood of the contribution of recreational fishing to this stressor is possible as participants are a key contributor
to the marine estate user community and their engagement and involvement with the marine estate requires further

investigation.

Overall risk rating: Minimal

Limited
All regions

10 years

Stable
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Moderate

Possible

Low

Lack of recreational fisher awareness of the marine estate

The activity of recreational fishing takes place amongst the natural processes of the marine environment and fits in
amid many different activities and uses under a tatewide approach to manage the NSW marine estate. Recreational
fishers risk being deficient in their awareness of knowledge of the marine environment, the use and expectations of
other active and passive users of the marine estate and of the marine estate management arrangements, as they may
only have experience of fisheries regulations through, for example, the NSW fishing rules and the recreational fishing
licence. The consequences of recreational fishing on enjoying the biodiversity & beauty of Marine estate (social
intrinsic value) are thought to be moderate at the statewide scale.

The Statewide TARA report indicated that:

“A lack of knowledge and awareness of the marine estate may detract from the full extent to which people can
appreciate and enjoy the benefits it provides. It may also influence the extent to which the community supports difficult
management decisions considered necessary for environmental protection. Finally, it may also impact the behaviour
of marine estate users — those with a greater knowledge and awareness of the benefits provided by the marine estate
may be more likely to act in ways that support and sustain it “(Statewide TARA 147).

Consequences not considered in the Statewide TARA include:

Limited
All regions

10 years

Stable
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e Reports of recreational fishing taking place in areas designated as “scientific reference sites” with the potential
to impact research and monitoring of biodiversity (Marine Estate advice, Departmental reports, expert
advice).

e “Lack of community awareness of the marine estate & associated threats & benefits” among all users, is
identified by the Marine Estate Management Strategy (2018-2028) as a moderate risk to “Enjoyment,
Biodiversity and Beauty of the marine estate”(DPI 2018 page 21) (Departmental report).

The likelihood of the contribution of recreational fishing to this stressor is possible as many recreational fishers may
be poorly informed or be insufficiently aware of their impacts on the marine estate’s biodiversity. The extent of their

awareness in unknown.

Overall risk rating: Low

116

Minor

Possible

Minimal

Lack of recreational fisher awareness of the marine estate

The activity of recreational fishing takes place amongst the natural processes of the marine environment and fits in
amid many different activities and uses under a statewide approach to manage the NSW marine estate. Recreational
fishers risk being deficient in their awareness of knowledge of the marine environment, the use and expectations of
other active and passive users of the marine estate and of the marine estate management arrangements, as they may
only have experience of fisheries regulations through, for example, the NSW fishing rules and the recreational fishing
licence. The consequences of this stressor on consumptive use are minor at the statewide scale as recreational fishing
is one of several stressors on the marine estate.

The statewide TARA noted a lack of knowledge and understanding of the marine estate may influence fishing
behaviour and compliance with regulations, which may in turn impact the health of local fisheries and the enjoyment

of the experience of other users (Statewide TARA 148).

The likelihood of the contribution of recreational fishing to this stressor is possible though with few consequences on
consumptive use of other marine estate users.

Overall risk rating: Minimal

Limited
All regions

10 years

Stable
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Minor

Possible

Minimal

Lack of recreational fisher awareness of the marine estate

The activity of recreational fishing takes place amongst the natural processes of the marine environment and fits in
amid many different activities and uses under a statewide approach to manage the NSW marine estate. Recreational
fishers risk being deficient in their awareness of knowledge of the marine environment, the use and expectations of
other active and passive users of the marine estate and of the marine estate management arrangements, as they may
only have experience of fisheries regulations through, for example, the NSW fishing rules and the recreational fishing
licence. The consequences on intrinsic and bequest values to considered to be minor at the statewide scale.

Limited
All regions

10 years

Stable
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The Statewide TARA:

One of the themes that came out of the Marine Estate Community Survey was a general lack of awareness or opinion
on current management and threats of the marine estate. The Hawkesbury assessment has demonstrated that
information failure can lead to a range of environmental, social and economic threats; these may in turn, impact upon
intrinsic values. (Statewide TARA 150).

Consequences not considered in the Statewide TARA include:
e “Lack of community awareness of the marine estate & associated threats & benefits” among all users, is
identified by the Marine Estate Management Strategy (2018-2028) as a moderate risk to “Enjoyment,
Biodiversity and Beauty of the marine estate“(DPI 2018 page 21) (Department report).

The likelihood of the contribution of recreational fishing to this stressor is possible as it may impact intrinsic and
bequest values.

Overall risk rating: Minimal

118

Minor

Likely

Low

Lack of recreational fisher awareness of the marine estate

The activity of recreational fishing takes place amongst the natural processes of the marine environment and fits in
amid many different activities and uses under a statewide approach to manage the NSW marine estate. Recreational
fishers risk being deficient in their awareness of knowledge of the marine environment, the use and expectations of
other active and passive users of the marine estate and of the marine estate management arrangements, as they may
only have experience of fisheries regulations through, for example, the NSW fishing rules and the recreational fishing
licence. The consequences of poor information on recreational fishing activity can impact the employment and value
of production on the marine estate with minor impacts on other industries and users of the marine estate.

“One of the themes that came out of the Marine Estate Community Survey was a general lack of awareness or opinion
on current management and threats of the marine estate. This risk is assumed to be low. The Hawkesbury assessment
has demonstrated that information failure can lead to a range of environmental, social and economic threats; these may
in turn, impact upon production” (Statewide TARA 151).

Consequences not considered in the Statewide TARA include:

“Lack of community awareness of the marine estate & associated threats & benefits” among all users, is identified by
the Marine Estate Management Strategy (2018-2028) as a moderate risk to “Enjoyment, Biodiversity and Beauty of
the marine estate” (DPI 2018 page 21) (Department report).

The likelihood of the contribution of recreational fishing to this stressor is likely if the marine estate is under
appreciated for its broader economic potential.

Limited
All regions

10 years

Stable
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Overall risk rating: Low
119 | 5 > & | Lack of recreational fisher awareness of the marine estate 9 2 » o
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= — The activity of recreational fishing takes place amongst the natural processes of the marine environment and fits in g ?30 S‘ n
amid many different activities and uses under a statewide approach to manage the NSW marine estate. Recreational <:C -
fishers risk being deficient in their awareness of knowledge of the marine environment, the use and expectations of
other active and passive users of the marine estate and of the marine estate management arrangements, as they may
only have experience of fisheries regulations through, for example, the NSW fishing rules and the recreational fishing
licence. The consequences of lack of information on recreational fishing on individual enjoyment value (consumer
surplus) of those using the marine estate is minor.
“One of the themes that came out of the Marine Estate Community Survey was a general lack of awareness or opinion
on current management and threats of the marine estate. This risk is assumed to be low. The Hawkesbury assessment
has demonstrated that information failure can lead to a range of environmental, social and economic threats; these may
in turn, impact upon individual enjoyment value.” (Statewide TARA 152).
Consequences not considered in the Statewide TARA include:
e “Lack of community awareness of the marine estate & associated threats & benefits” among all users, is
identified by the Marine Estate Management Strategy (2018-2028) as a moderate risk to “Enjoyment,
Biodiversity and Beauty of the marine estate’(DPI 2018 page 21) (Department report).
The likelihood of the contribution of recreational fishing to lack of awareness of the marine estate is Likely if the
enjoyment of other marine estate users is impacted.
Overall risk rating: Low
120 | o > I3 Lack of compliance with regulations by users @ = % 0
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3 — 2 Effective management of the fishery requires effective compliance with the rules and regulations. This requires the | 2 oo o n
= = managing agency to undertake compliance checks on fishers. The government have comprehensive fusing rules and | < ~ -
restrictions in place and approximately 100 fishery officers checking compliance by users.
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The consequences of lack of compliance with regulations by users on safety, health and well-being to be moderate
given there may be measurable and on-going negative impacts evident at a regional scale. There are a number of well-
documented concerns regarding lack of compliance with regulations on the part of recreational fishers. The impact of
this stressor on safety, health and wellbeing present primarily though impacts on individual stress levels and
associated compromised relaxation.

Consequences listed in the Statewide TARA (153) which are relevant to recreational fishing include a high degree of
concern from marine estate users about equity and justice, meaning illegal activity can cause anger, resentment,
frustration and stress. Illegal behaviour can be used to make generalisations about particular sections of the community,
leading to conflict between different cultural groups. Lack of compliance may impact social intrinsic, consumptive
business and employment values, when habitats and fish stocks are impacted by illegal and unsustainable behaviour.
Recreational fishing is likely to contribute to the risk of non-compliance with regulations through a minority of
participants illegally fishing and littering, resulting in conflict with others. Compliant recreational fishers will also be
impacted by this threat causing social impacts on participation and enjoyment.

Consequences not considered in the Statewide TARA include:

e DPI have provided anecdotal reports that there have been incidences of tension and disharmony in the
community associated with perceptions of overfishing of shellfish or taking of undersized fish in various parts
of the state, such as cockle collecting at on Lake Illawarra, ghost nippers at certain locations on the Tweed
River (Terranora), Maianbar in Port Hacking, and invertebrate collection from rock platforms around Sydney
and Coffs Harbour. This tension is often exacerbated by cultural and language differences.

e There are 100 fisheries officer roles across the state in 17 coastal and 9 inland locations. In the years 2012-
2021, out of 45,000 to 49,000 total contacts per annum made by fisheries officers the rates of compliance
were between 89.4% and 90.6% (NSW DPI Compliance data 2021).

e A summary of the types of fishery offences (marine and inland) for 2019-20 indicated the following categories
of offences (NSW DPI Compliance data). Some 38% of offences are to do with the licence fee and access,
18% fish sizes and 13% method offences and 12% excess fish and 11% area based offences.

Offence Numbers Percentages

Fee related 2,593 38.1%
Fish size 1,238 18.2%
Method offence 886 13.0%
Excess fish 809 11.9%
Area offences 753 11.1%
Other offences -various 523 7.7%
Grand Total 6,802 100.0%
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e Compliance with fisheries legislation by recreational fishers is relatively high and remains relatively stable
year on year (Fisheries statistic report 2014-2015 DPI)) and helps to demonstrate that although some fishers
do break the rules, the majority of recreational fishers follow the  rules.
https://www.dpi.nsw.gov.au/__data/assets/pdf file/0003/599421/Fisheries-statistics-report-2014-15.pdf

The current levels of compliance reflects substantial efforts by the regulator to communicate, inform and educate
recreational fishers with an enforcement presence to support the regulations. The likelihood of this consequence is
likely as there is evidence of various offences committed by recreational fishers, though this is stable and is part of any
recreational fishery management regime (FAO 2012).

Overall risk rating: Moderate

121

Moderate

Likely

Moderate

Lack of compliance with regulations by users

Effective management of the fishery requires effective compliance with the rules and regulations. This requires the
managing agency to undertake compliance checks on fishers. The consequences of lack of compliance with
regulations by users on socialising and sense of community to be moderate given there may be measurable and on-
going negative impacts evident at a regional scale. There are a number of well-documented concerns regarding lack of
compliance with regulations on the part of recreational fishers.

The impact of this stressor on present primarily though impacts on individual stress levels and associated compromised
relaxation.

Consequences listed in the Statewide TARA (154) which are relevant to recreational fishing include a high degree of
concern from marine estate users about equity and justice, meaning illegal activity can cause anger, resentment,
frustration and stress. Illegal behaviour can be used to make generalisations about particular sections of the community,
leading to conflict between different cultural groups. Lack of compliance may impact social intrinsic, consumptive
business and employment values, when habitats and fish stocks are impacted by illegal and unsustainable behaviour.
Recreational fishing is likely to contribute to the risk of non-compliance with regulations through a minority of
participants illegally fishing and littering, resulting in conflict with others. Compliant recreational fishers will also be
impacted by this threat causing social impacts on participation and enjoyment.

Consequences not considered in the Statewide TARA include:
® The DPI have provided anecdotal reports that there have been incidences of tension and disharmony in the
community associated with perceptions of overfishing of shellfish or taking of undersized fish in various parts
of the state, such as cockle collecting at on Lake Illawarra, ghost nippers at certain locations on the Tweed

Adequate
Regional

10 years

Stable
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https://protect-au.mimecast.com/s/wW3KCE8wRRtlzwWAfNTsgS?domain=dpi.nsw.gov.au

River (Terranora), Maianbar in Port Hacking, and invertebrate collection from rock platforms around Sydney
and Coffs Harbour. This tension is often exacerbated by cultural and language differences.

e There are 100 fisheries officer roles across the state in 17 coastal and 9 inland locations. In the years 2012-
2021, out of 45,000 to 49,000 total contacts per annum made by fisheries officers the rates of compliance
were between 8§9.4% and 90.6% (NSW DPI Compliance data).

e An overview of recreational fisher offences in 2019-20 is given in cell 120 (NSW DPI Compliance data).

Compliance with fisheries legislation by recreational fishers is relatively high and this rate has remained relatively
stable and helps to demonstrate that although some fishers do break the rules, the majority of recreational fishers follow
the rules (see cell 120).

The likelihood of this consequence is Likely as there is evidence of various types of social incidents as described above
involving recreational fishing and raising compliance issues.

Overall risk rating: Moderate

122 | ¢ > % Lack of compliance with regulations by users g 73 Z %
= 0 2
s | £ |4 . ‘ —_— SRR E £ 5 |2
> — Effective management of the fishery requires effective compliance with the rules and regulations. This requires the _-_]E- on 2 n
managing agency to undertake compliance checks on fishers. The consequences of lack of compliance with ~ -
regulations by users on enjoying the biodiversity & beauty of marine estate (social intrinsic value) are minor
given there may be measurable and on-going negative impacts evident at a local scale. There are a number of well-
documented concerns regarding lack of compliance with regulations on the part of recreational fishers around the state.
Lack of compliance with regulations put in place to manage, protect and enhance biodiversity values or maintain the
aesthetic beauty of the coast would be likely to have discernible impacts (minor) on the enjoyment and appreciation of
these values (Statewide TARA 154). There is no consequence listed in the Statewide TARA which are relevant to
recreational fishing.
While there is evidence of some non compliance by some recreational fishers, the likelihood of this consequence
impacting users enjoying the biodiversity & beauty of marine estate is possible.
Overall risk rating: Low
123 | B L 3 Lack of compliance with regulations by users 2 20 > 9
= |48 | = < e = &
e}
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Effective management of the fishery requires effective compliance with the rules and regulations. This requires the
managing agency to undertake compliance checks on fishers. The government have comprehensive rules and
restrictions in place and approximately 100 fishery officers checking compliance by users.

The consequences of lack of compliance with regulations by users on consumptive use (extracting) to be moderate
as there may be measurable and on-going negative impacts evident at a regional scale with substantial ongoing impacts
at a local scale. There are well-documented concerns regarding lack of compliance with regulations on the part of
recreational fishers, and this will have impacts on the fisheries resources used by other commercial users in the marine
estate (e.g. commercial fisheries and diving etc.)

“Lack of compliance with regulations that are put in place to manage, protect and enhance fisheries or other forms of
consumptive use (e.g. controls on visitor numbers/vessel anchoring or mooring areas) is likely to have ongoing impacts
on the ongoing success of these management arrangements with flow on impacts on the viability of these activities”
(Statewide TARA 156). However, there is no consequence listed in the Statewide TARA which are relevant to

recreational fishing.

Consequences not considered in the Statewide TARA include:

e  There are 100 fisheries officer roles across the state in 17 coastal and nine inland locations. In the years 2012-
2021, out of 45,000 to 49,000 total contacts per annum made by fisheries officers the rates of compliance
were between 89.4% and 90.6% (NSW DPI Compliance data).

e An overview of recreational fisher offences in 2019-20 is given in cell 120 (NSW DPI Compliance data).

e Details of the commercial fishing industry catches and of shared fish resources were previously presented
(cell 4).

e Compliance with fisheries legislation by recreational fishers is relatively high (89.5 % in 2020-2021 and this
rate remains relatively stable) (DPI pers. comm.) and helps to demonstrate that although some fishers do break
the rules, the majority of recreational fishers follow the rules (reference in 120).

As there is evidence of some non compliance by recreational fishers the likelihood of this consequence impacting the
consumptive use of other users of the marine estate is likely.

Overall risk rating: Moderate

124 | o > @ Lack of compliance with regulations by users 2 = % g
2 — 3 Effective management of the fishery requires effective compliance with the rules and regulations. This requires the = oo o w
= = managing agency to undertake compliance checks on fishers. ~ -

The consequences of lack of compliance with regulations by users on intrinsic and bequest values (economic
intrinsic value) are moderate as there may be measurable and on-going negative impacts evident at a regional scale.
Pr L
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Recreational fishing is likely to contribute to the risk of noncompliance with regulations, with a minority of participants
illegally fishing resulting in conflict with others. Illegal recreational fishing is outside of the management framework
and thus imposes unmeasured losses on the intrinsic and bequest values of the marine estate. These include illegal
catch in this time period reducing future fish stocks and catch available in the future.

“Illegal activities are likely to impact perceptions of the marine estate, thereby negatively impacting on intrinsic and
bequest values. However, at a community wide scale the consequence is likely to be moderate and the overall risk low
(Statewide TARA 158).

Consequences not considered in the Statewide TARA include:

e  There are 100 fisheries officer roles across the state in 17 coastal and nine inland locations. In the years 2012-
2021, out of 45,000 to 49,000 total contacts per annum made by fisheries officers the rates of compliance
were between 89.4% and 90.6% (NSW DPI Compliance data).

e An overview of recreational fisher’s offences in 2018-19 is given in cell 120 (NSW DPI Compliance data).

The likelihood of this consequence impacting intrinsic values of the marine estate is likely, as recreational fishing
takes place in a range of different coastal habitats and non compliance may impact the intrinsic values of the marine
estate held by other marine estate users.

Overall risk rating: Moderate

125 | o > 0 Lack of compliance with regulations by users 0 = % 0
IS © = = S & o)
S =] 5 = e 2 5]
3 — 3 Effective management of the fishery requires effective compliance with the rules and regulations. This requires the | 3 on S 2
= = | managing agency to undertake compliance checks on fishers. < ~ -

The consequences of lack of compliance with regulations by users on employment and value of production to
considered to be moderate given they may be measurable and on-going negative impacts evident at a regional scale.
Recreational fishing is likely to contribute to the risk of noncompliance with regulations through a minority of
participants illegally fishing resulting in conflict with others. The illegal catch is unmeasured and interferes with the
reliability of the data used by management to indicate fishery production and reduces legitimate employment from the
extractive industries in the marine estate. “Commercial fishers may be significantly impacted where their livelihoods
are under threat from overfishing and habitat destruction related to illegal activities” (Statewide TARA 159).
Consequences not considered in the Statewide TARA include:
Pr L
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e  There are 100 fisheries officer roles across the state in 17 coastal and nine inland locations. In the years 2012-
2021, out of 45,000 to 49,000 total contacts per annum made by fisheries officers the rates of compliance
were between 89.4% and 90.6% (NSW DPI Compliance data).

e An overview of recreational fisher’s offences in 2018-19 is given in cell 120 (NSW DPI Compliance data).

The likelihood of recreational fishing leading to this consequence is likely, as compliance data suggests that
while most recreational fishers abide by the law, non compliance may have commercial and employment
consequences for other users of the marine estate.

Overall risk rating: Moderate

126

Moderate

Likely

Moderate

Lack of compliance with regulations by users

Effective management of the fishery requires effective compliance with the rules and regulations. This requires the
managing agency to undertake compliance checks on fishers.

The consequences of lack of compliance with regulations by users on individual enjoyment values to be moderate
given there may be measurable and on-going negative impacts evident at a regional scale. Recreational fishing is likely
to contribute to the risk of noncompliance with regulations through a minority of participants illegally fishing resulting
in conflict with others.“A lack of compliance with regulations can negatively impact on enjoyment value. In particular,
when illegal activities deter people from visiting or enjoying the marine estate, their use values are lost. Although this
may be an issue in some localities, the community-wide impacts are relatively moderate as illegal activities are

generally isolated incidents”. (Statewide TARA 160)

Consequences not considered in the Statewide TARA include:

e There are 100 fisheries officer roles across the state in 17 coastal and 9 inland locations. In the years 2012-
2021, out of 45,000 to 49,000 total contacts per annum made by fisheries officers the rates of compliance
were between 89.4% and 90.6% (NSW DPI Compliance data).

e An overview of recreational fisher’s offences in 2018-19 is given in cell 120 (NSW DPI Compliance data).

The likelihood of this consequence is likely, as non compliance by recreational fishers may reduce fish available for
other users of the marine estate with loss of consumer surplus and enjoyment.

Overall risk rating: Moderate

Adequate
All regions

10 years

Stable
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127

Moderate

Possible

Low

Wildlife interactions (e.g. shark bite, jellyfish, boat striking a whale)

Recreational fishing activity takes place among other marine life and there are potential interactions with other aquatic
wildlife that may have safety implications.

The consequences of this stressor on Safety health and wellbeing (including relaxation) relates to recreational
fishers contributing to increased incidences of negative wildlife interaction through their fishing practices (e.g. use of
burley or discarded fishing waste in public areas), or increased public concern around wildlife interactions generated
through public reports by fishers of shark interactions. These consequences are considered are moderate given they are
major impacts at a local scale and generally temporary (e.g. following an interaction). Consequences listed in the
Statewide TARA were not specific to recreational fishing but noted:
o Information is needed to ascertain whether risks to personal safety (real or perceived) operate as a threat or
deterrent to beach users. Risk to personal safety may have a high consequence either moderate or major over
short temporal intervals, such as following shark sightings or attacks. (Statewide TARA 161).

The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishers
do engage in activities that might influence wildlife behaviour and movements.

Overall risk rating: Low

Inferred
Regional

10 years

Stable
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Minor

Possible

Minimal

Wildlife interactions (e.g. shark bite, jellyfish, boat striking a whale)

Recreational fishing activity takes place among other marine life and there are potential interactions with other aquatic
wildlife that may have safety implications.

The consequences of this stressor on Socialising and sense of community relates to recreational fishers contributing
to increased incidences of negative wildlife interaction through their fishing practices (e.g. use of burley or discarded
fishing waste in public areas), or increased public concern around wildlife interactions generated through public reports
by fishers of shark interactions. These consequences are considered are minor given they are short term and at a local
scale and generally temporary (e.g. following an interaction). Consequences listed in the Statewide TARA were not
specific to recreational fishing but noted:

J Impact associated with decreased community use of the coast for socialisation associated with shark

interactions and jellyfish etc. are likely to be short term and localised. (Statewide TARA 162).

The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishers
do engage in activities that might influence wildlife behaviour and movements.

Overall risk rating: Minimal

Inferred
Regional

10 years

Stable
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Minor

Possible

Minimal

Wildlife interactions

Recreational fishing activity takes place among other marine life and there are potential interactions with other aquatic

wildlife that may have safety implications.

The consequences of this stressor on enjoying the biodiversity & beauty of Marine estate (social intrinsic value)

relates to recreational fishers contributing to increased negative incidences of wildlife interaction through their fishing

practices (e.g. use of burley or discarded fishing waste in public areas), or increased public concern around wildlife

interactions generated through public reports by fishers of shark interactions. These consequences are considered are

minor given they are short term and at a local scale and generally temporary (e.g. following an interaction).

Consequences listed in the Statewide TARA were not specific to recreational fishing but noted:

o Impacts associated with decreased enjoyment of the beauty and biodiversity of the coast associated with

shark interactions and jellyfish etc. are likely to be short term, localised and concentrated on user groups
such as snorkelers, divers, swimmers and surfers. (Statewide TARA 163).

The likelihood of this consequence being the result of recreational fishing activity is possible as recreational fishers
do engage in activities that might influence wildlife behaviour and movements in areas where snorkelers, divers

swimmers and surfers are active.

Overall risk rating: Minimal

Inferred
Regional

10 years

Stable
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Minor

Possible

Minimal

Wildlife interactions

Recreational fishing activity takes place among other marine life and there are potential interactions with other aquatic
wildlife that may have safety implications.

The consequences of this stressor on consumptive use relates to recreational fishers contributing to increased
incidences of negative wildlife interactions through their fishing practices (e.g. use of burley or discarded fishing waste
in public areas) or increased public concern around wildlife interactions generated through public reports by fishers of
shark interactions. These consequences are considered are minor given they are short term and at a local scale and
generally temporary (e.g. following an interaction). Consequences listed in the Statewide TARA were not specific to
recreational fishing but noted they would be most likely concentrated on tourism operators (Statewide TARA 164).

The likelihood of this consequence being the result of recreational fishing activity is unlikely as recreational fishers do
engage in activities that might influence wildlife behaviour and movements in areas where snorkelers, divers swimmers

and surfers are active.

Overall risk rating: Minimal

Inferred
Regional

10 years

Stable
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Minor

Unlikely (C&S), Possible (N)

Minimal (C&S), Minimal (N)

Wildlife interactions

Recreational fishing activity takes place among other marine life and there are potential interactions with other aquatic
wildlife that may have safety implications.

The consequences of wildlife interactions on intrinsic and bequest values to minor given the impacts on intrinsic
and bequest values can be significant in the short term but minimal in the long term (Statewide TARA

For example, a Four Corners episode (‘Shark Alarm’ broadcast 8/2/2016) highlighted contemporary fears in the
community of shark attacks and represented negative impacts on the intrinsic values the community places on the
marine estate. Fear of unprovoked shark bite is identified as an anxiety order for which treatments are emerging
(Malbos et al., 2020). Depending upon the frequency of attacks, these fears are not likely to persist through multiple
years, nor have a large community-wide impact. In the northern region where shark attacks have been more frequent
in recent years and concerns already exist within the tourism sector the consequence is assumed to be higher (Statewide
TARA 166). There is no contribution of recreational fishing to this stressor discussed in the Statewide TARA.

The likelihood of this consequence is unlikely (C&S) and likely (N) as recreational fishing takes place in a range of

different coastal habitats and may result in interactions with wildlife. Based on the documented evidence of shark
attacks above, these interactions are considered Likely in the North and Unlikely in the Central and South.

Overall risk rating: Minimal (C&S), Minimal (N)

Adequate
All regions

10 years

Stable

132

Insignificant

Unlikely (C&S), Possible(N)

Minimal (C&S), Minimal (N)

Wildlife interactions

Recreational fishing activity takes place among other marine life and there are potential interactions with other aquatic
wildlife that may have safety implications.

The consequences of wildlife interactions on employment and value of production to be insignificant in the given
any impacts on businesses (tourism, café owners etc.) can be significant in the short term but minimal in the long term
(Statewide TARA 166). Depending upon the frequency of attacks, these fears are not likely to persist through multiple
years, nor have a large community-wide impact. In the northern region where shark attacks have been more frequent
in recent years and concerns already exist within the tourism sector the consequence is assumed to be higher (Statewide
TARA 166). There is no contribution of recreational fishing to this stressor discussed in the Statewide TARA.

The likelihood of this consequence is unlikely (C&S) and possible (N) as recreational fishing takes place in a range of
different coastal habitats and may result in interactions with wildlife. Based on the documented evidence of shark

attacks above, these interactions are considered possible in the North and Unlikely in the Central and South.

Overall risk rating: Minimal (C&S), Minimal (N)

Adequate
All regions

10 years

Stable
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Minor

Unlikely (C&S), Possible (N)

Minimal (C&S), Minimal (N)

Wildlife interactions

Recreational fishing activity takes place among other marine life and there are potential interactions with other aquatic
wildlife that may have safety implications. The consequences of wildlife interactions on individual enjoyment value
(consumer surplus) to be given any impact on enjoyment values (beach closures etc.) can be significant in the short
term but minimal in the long term (Statewide TARA). The TARA report indicates less incidents in Central and Southern
regions and more in the North

Depending upon the frequency of attacks, these fears are not likely to persist through multiple years, nor have a large
community-wide impact. In the northern region where shark attacks have been more frequent in recent years and
concerns already exist within the tourism sector the consequence is assumed to be higher. (Statewide TARA 166). There
is no contribution of recreational fishing to this stressor discussed in the Statewide TARA.

The likelihood of this consequence is unlikely (C&S) and possible (N), as recreational fishing takes place in a range of
different coastal habitats and may result in interactions with wildlife. Based on the documented evidence of shark

attacks above, these interactions are considered Likely in the North and Unlikely in the Central and South.

Overall risk rating: Minimal (C&S), Minimal (N)

Adequate
All regions

10 years

Stable

134

Minor

Likely

Low

Inadequate social and economic information

There are significant gaps in knowledge of the social and economic impacts of recreational fishing activity on the
benefits of marine estate users. The consequences of this stressor on Safety health and wellbeing (including
relaxation) on those using the marine estate from recreational fishing are minor with some information available.

The Statewide TARA report noted:

“Key knowledge gaps exist around the different ways in which coastal users value the coast and how particular
activities and management changes are likely to impact these values. In particular the cumulative impacts of socio
economic threats is an area that has received limited research attention to date and this is recognised as a current data
gap in the TARA process. It is understood that different communities are likely to respond in different ways to the
identified threats and associated management changes. It is difficult, however, to determine the complex interactions
of socio-economic, demographic, political and environmental factors which influence these differences. Cumulative
impacts associated with the socio-economic threats considered in the TARA can be thought about in two main ways.
Firstly the cumulative impacts of multiple stressors, or the increasing likelihood of a single stressor over time, may
influence the resilience of a community to additional threats. Secondly, the cumulative impact of external factors
associated with demographics, socio-economics and historical or legacy issues may also influence the vulnerability of
a population to particular stressors. A lack of understanding of the resilience levels of different communities is likely
to inhibit the development of appropriate management strategies. Moderate community wide consequences on human
health and wellbeing are therefore considered likely as a result of inadequate information to guide decision making.
(Statewide TARA 185).

Limited
All regions

10 years

Stable
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Consequences not considered in the Statewide TARA include:

There is a limited amount of specific documentation on the social and economic aspects of recreational fishing in NSW
and of recreational fishing activity as a stressor on the social and economic benefits that come from the NSW marine
estate. The NSW Recreational Fishing Trust funds many projects that benefit recreational fishing as well as numerous
projects that enhance the environment. It has also supports ongoing projects that mitigate the impacts of recreational
fishing practices such as citizen science programs and various responsible fishing programs. (Expert advice)

The NSW Marine Estate Management Strategy (2018-2028) identifies “Critical Knowledge Gaps” and proposes to
address “Inadequate social, cultural and economic information that limits the ability to address identified threats”
through a management action to “Establish and deliver the Marine Integrated Monitoring Programs social, cultural
and economic components” (DPI 2018 Page 70).

(Departmental reports).

The likelihood of the contribution of recreational fishing to this stressor is likely as additional literature and reports on
the social and economic contributions to the marine estate would address an identified knowledge gap (DPI 2018).

Overall risk rating: Low

135

Minor

Likely

Low

Inadequate social and economic information

There are significant gaps in knowledge of the social and economic impacts of recreational fishing activity on the
benefits of marine estate users. The consequences of this stressor on Socialising and sense of community are thought
to be minor as recreational fishers are only one part of the users in the marine estate.

“A lack of understanding of the way the marine estate facilitates and builds community cohesion and division may
limit the ability of management responses to be sensitive to protecting or enhancing social relationships. Moderate
community wide consequences on socialisation and sense of community are therefore considered likely as a result of
inadequate information to guide decision making”. (Statewide TARA 186).

For additional evidence since completion of the Statewide TARA - See cell 134

The likelihood of the contribution of recreational fishing to this stressor is likely as participants are a key contributor
to the marine estate user community and requires further investigation.

Overall risk rating: Low

Limited
All regions

10 years

Stable
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Minor

Likely

Low

Inadequate social and economic information

There are significant gaps in knowledge of the social and economic impacts of recreational fishing activity on the
benefits of marine estate users. The consequences of recreational fishing on enjoying the biodiversity & beauty of
Marine estate (social intrinsic value) are thought to be minor.

The Statewide TARA noted:

Different community perceptions of ‘beauty’ and ‘biodiversity’ are likely to be key drivers in their attitudes towards
management responses and the extent to which they feel impacted by environmental changes. These need to be better
understood in the development of management responses. This is especially important in understanding how
environmental change associated with climate change, extractive use and other stressors may interact with community
values to determine how communities will respond and react to these changes. Moderate community wide
consequences on enjoyment of biodiversity values and beauty are therefore considered likely as a result of inadequate
information to guide decision-making (Statewide TARA 187).

Consequences not considered in the Statewide TARA include:

e Reports of recreational fishing taking place in areas designated as “scientific reference sites” with the potential
to impact research and monitoring of biodiversity (Marine Estate advice, Departmental reports, expert
advice).

e See cell 134 for additional evidence

The likelihood of the contribution of recreational fishing to this stressor is likely as many fishers may be poorly
informed or be insufficiently aware of their impacts on the marine estate’s biodiversity.

Overall risk rating: Low

Limited
All regions

10 years

Stable

137

Minor

Likely

Low

Inadequate social and economic information

There are significant gaps in knowledge of the social and economic impacts of recreational fishing activity on the
benefits of marine estate users. The consequences of this stressor on consumptive use are thought to be minor with
impacts on other industries and users of the marine estate from lack of information.

The Statewide TARA noted:

The social and economic aspects of fisheries management in NSW is understudied, although there is increasing work
being done in this area around the world. These works point to the importance of studying social, economic and
environmental drivers which influence the success of management strategies in an integrated manner. Without doing
so there is a risk that fisheries will be managed in ways that may be environmentally sustainable but result in social
and economic failures (or vice versa). Moderate community wide consequences on consumptive use are therefore
considered likely as a result of inadequate information to guide decision making (Statewide TARA 188).

Limited
All regions

10 years

Stable
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For evidence since completion of the Statewide TARA — See cell 134
The likelihood of the contribution of recreational fishing to this stressor is likely as additional literature and reports on
the social and economic contributions to the marine estate would help address the knowledge gap identified by the

Marine Estate Strategic Plan (2018-2028 see DPI 2018).

Overall risk rating: Low

138

Minor

Possible

Minimal

Inadequate social and economic information

There are significant gaps in knowledge of the social and economic impacts of recreational fishing activity on the
benefits of marine estate users. The consequences on intrinsic and bequest values to minor and require further
research.

The Statewide TARA:

Key knowledge gaps and inadequate scientific information have been identified through the marine estate management
process, although their impacts on intrinsic benefits are difficult to quantify. Given that the Hawkesbury assessment
has demonstrated that information failure can lead to a range of environmental, social and economic threats; these may
in turn, impact upon intrinsic values.(Statewide TARA 189).

For evidence since completion of the Statewide TARA — See cell 134

The likelihood of the contribution of recreational fishing to this stressor is possible with improved social and economic
information increasing opinions on the intrinsic value of the marine estate.

Overall risk rating: Minimal

Limited
All regions

10 years

Stable
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Minor

Likely

Low

Inadequate social and economic information

There are significant gaps in knowledge of the social and economic impacts of recreational fishing activity on the
benefits of marine estate users. The consequences of poor information on recreational fishing activity can impact the
employment and value of production on the marine estate with minor impacts on other industries and users of the

marine estate.

“The Hawkesbury assessment has demonstrated that information failure can lead to a range of environmental, social
and economic threats; these may in turn, impact upon production and employment” (Statewide TARA 139).

For evidence since completion of the Statewide TARA - See cell 134

The likelihood of the contribution of recreational fishing to this stressor is likely as having information on the social
and economic benefits from the marine estate can support production and employment opportunities

Overall risk rating: Low

Limited
All regions

10 years

Stable

140

Minor

Likely

Low

Inadequate social and economic information
There are significant gaps in knowledge of the social and economic impacts of recreational fishing activity on the
benefits of marine estate users. The consequences of lack of information on recreational fishing on individual

enjoyment value (consumer surplus) of those using the marine estate is minor.

“The Hawkesbury assessment has demonstrated that information failure can lead to a range of environmental, social
and economic threats; these may in turn, impact upon individual enjoyment value.” (Statewide TARA 139).

For evidence since completion of the Statewide TARA - See cell 134

The likelihood of the contribution of recreational fishing to this stressor is likely as lack of information may reduce the
enjoyment of the marine estate

Overall risk rating: Low

Limited
All regions

10 years

Stable
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A Review of the Key Social and Economic Impacts of Recreational
Fishing on the NSW Marine Estate

The social and economic impacts of recreational fishing on other user groups of the marine estate
are complex and varied, as are the impacts on the marine estate itself. This document summarises
the key findings from the detailed assessment of the social and economic impacts of recreational
fishing on other user groups.

Threats to the social and economic benefits of the marine estate

Marine users derive social and economic benefits from the marine estate, which have the following
aspects:

Social benefit Type of benefit

Safety, health and well being Tangible

Socialising and sense of community Relational

Enjoying the biodiversity & beauty of the marine | Subjective

estate (social intrinsic value)
Consumptive use (extracting) Material /Use

Economic benefit Type of benefit

Intrinsic & bequest value (economic intrinsic | A ‘natural asset’ concept
value)

Employment & value of production A flow concept

Individual enjoyment value (Consumer surplus) | A measure of appreciation

These benefits may be negatively impacted by ‘threats/ stressors’ coming from a variety of sources,
including conflict over use, the environment, governance activities and public safety. For the
purposes of this report, we limit our examination of these key threats and component stressors to
the contribution of recreational fishing to each stressor.

The first category of threat called ‘Resource Use Conflict’ and includes the following stressors: 1)
conflicts over access and use between recreational fishers and commercial fishers, between
recreational fishing and other marine estate users and within the recreational fishing sector itself.
Other sources of conflict include 2) anti-social behaviour 3) unsafe practices 4) over-
crowding/congestion 5) loss or decline of marine industries and 6) excessive or illegal extraction.

The second category of threat called ‘Environmental’ includes the following stressors: 1) water
pollution (specifically marine litter, solid waste, marine debris and micro-plastics) 2) wildlife
disturbance and interactions 3) habitat disturbance 4) reductions in abundance of species and
trophic levels 5) pests and diseases and 6) climate change stressors.

Many marine estate users (and non-marine estate users) contribute to these stressors, and so
identifying the contribution of recreational fishing to these stressors is a difficult task. Ways in which
recreational fishing may contribute to these environmental stressors includes discarding fishing
related litter, overharvesting, using illegal fishing methods and using imported seafood as bait. Also
using a four-wheel drive or a boat to access fishing locations and using fuel in boats and cars.

The third category of threat called ‘Governance of the Marine Estate’ includes the following stressors:
1) the adequacy of fisheries regulations 2) lack of or ineffective community engagement 3) lack of
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recreational fisher awareness of the marine estate and 4) lack of compliance with regulations. The
recreational fishing sector contributes to this stressor through lobbying activities, undertaking
activities which dissuade other marine users from engaging in the marine estate and by not following
the regulations.

The fourth category of threat called ‘Public Safety’ includes the stressor, wildlife interactions, the
most common example of which is potential interactions with sharks. This may occur by recreational
fishers increasing the risk of interactions by their behaviour. Or, they may increase stress/concern
in the local community around interactions with dangerous wildlife, by reporting their own
interactions, leading to reduced participation and engagement with the marine estate due to safety
concerns amongst the public.

The final category of threat is ‘Critical Knowledge Gaps’ that covers the following stressor;
inadequate social and economic information about how recreational fishing (as one of many activities
in the marine estate) may impact the benefits enjoyed by all users. The NSW Government has
identified the need for more information on all activities and use values as a priority within the Marine
Estate Strategy (2018-2028).

Assigning Risk Ratings

The process of assigning a risk rating for individual stressors was conducted using a
consequence/likelihood approach in accordance with AS ISO 31000:2018 to align with the NSW
Statewide Threat and Risk Assessment (BMT WBM, 2017). A given stressor was assigned a
‘consequence’ level, a ‘likelihood’ level and an overall risk rating using the scales shown in Table 1.
The overall risk rating is a combination of the consequence and likelihood levels (see Table 2 below).
The overall derived risk ratings are ranked as follows: Minimal (green), Low (yellow), Moderate
(orange) or High (red).
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Table 1: Likelihood and Consequence Tables used in the Assessment

Likelihood level Likelihood of impacts in the bioregion

Rare Never reported in this situation, but still plausible within the timeframe (< 5%)

Unlikely Uncommon, but has been known to occur elsewhere. Expected to occur inthe
bioregion only in specific circumstances within the timeframe (5-30%)

Possible Some clear evidence exists to suggest this is possible in this situation within the
timeframe (30-50%)

Likely Expected to occur in this situation within the timeframe (50-90%)

Almost certain A very large certainty that this will occur in this situation within the timeframe (>90%)

Level Consequence of impacts on flow of social and economic benefits

Insignificant No or barely discernible negative impacts on social/economic benefits evident at a regional scale, or
else minor impacts at a local scale on:
» the social/economic benefits derived in one or several localities within a region; and/or

*  one (or more) defined sectors or user groups

Minor Discernible and/or temporary negative impacts on social/economic benefits are or will be evident at a
regional scale, or moderate impacts at a local scale on:

. The social/economic benefits derived in one or several localities within a region; and/or

*  one (or more) defined sectors or user groups

Moderate Measurable and on-going negative impacts on social/economic benefits are or will be evident at a
regional scale, or major impacts at a local scale on:

» the social/economic benefits derived in one or several localities within a region; and/or

. across one (or more) defined sectors or user groups

Major Substantial measurable and ongoing negative impacts on social/economic benefits are or will be
evident at a regional scale, or catastrophic impacts at a local scale on:

. the social/economic benefits derived in one or several localities within a region; and/or

e  across one (or more) defined sectors or user groups

Catastrophic Significant on-going and/or permanent negative impacts are, or are almostcertain to occur at a
regional scale that would terminate delivery of the majority of economic and social benefits expected to
be derived from the NSW Marine Estate either permanently or irreversibly

Table 2: Risk matrix table used in assessment — consequence and likelihood of threat
occurring = risk level (Statewide TARA p8).

LIKELIHOOD LEVEL OF RISK

ALMOST CERTAIN MODERATE

LIKELY MODERATE
POSSIBLE - MODERATE

UNLIKELY Low MODERATE
RARE Low

CONSEQUENCE LEVEL INSIGNIFICANT MINOR MODERATE MAJOR CATASTROPHIC
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Key stressors impacting benefits derived from the marine estate

The risk assessment evidence tables (contained at Appendix B of the overall report) comprise over
one hundred and thirty pages of evidence detailing the contribution of recreational fishing on the
above stressors and the impact for the social and economic benefits derived from the marine estate.
This section summarises the key finding of the assessment with a particular focus on those stressors
found to be having an overall risk ranking of moderate or high.

Conflict over access and use

Conflict between the commercial and recreational fishing sectors has been a widely recognised
longstanding issue for many years. Conflict over access and resource use occurs as recreational
fishers often pursue fish species that are also sought by commercial fishers. Both sectors are limited
in the capacity to harvest fish by regulations with temporal and spatial closures in place as well as
bag and size limits for the recreational fishery whilst the commercial fishery has limits on fishing effort
and catch limits in the form of quota for a number of species. Other conflict examples include direct
on-water conflict with fishers arguing over fishing access, through to regular conflict over fishing
related issues on social media channels.

This conflict between recreational fishing and commercial fishing sectors was determined to be of a
moderate risk for consumptive users, specifically commercial fisheries. The main way in which this
impact is being felt is through campaigns by recreational fishers to have areas closed to commercial
fishing. This impact is largely concentrated on inshore, estuary general fishers in popular waterways
along the NSW coast. These can have significant impacts on the wellbeing and mental health of the
commercial fishers affected. This conflict was therefore also considered and found to be a moderate
risk to the ‘safety, health and wellbeing’ and ‘socialising and sense of community benefits’ for
commercial fishers and of moderate risk to the economic benefits — ‘employment and value of
production’ and ‘individual enjoyment value (consumer surplus)’.

In addition to conflict with commercial fishers, conflict with other passive recreational users was also
determined to be a moderate risk to ‘socialising and sense of community’, ‘enjoying the biodiversity
of the marine estate’ and ‘employment and value of production’. The nature of this conflict largely
related to campaigns by recreational fishers lobbying against Marine Protected Areas (MPAS). These
campaigns can impact on the values of other users who prioritise no take models of protection, or
who benefit from no take zones, such as divers and snorkelers. Finally, conflict exists within
recreational fishing itself between different subgroups of fishers. This was considered to be most
problematic for the benefits of socialising and sense of community and related largely to tensions
around different community perceptions of appropriate fishing practices. In many cases this was
linked to ethnicity, with evidence that fishers from particular backgrounds are experiencing often
unfair and unwarranted marginalisation and victimisation due to racial profiling and discrimination.
This has impacts on broader community cohesion and was hence determined to be of a moderate
risk for ‘socialising and sense of community’.

Unsafe practices

Unsafe practices are those actions which may cause harm to yourself or other people. Unsafe
practices in the context of the activity of recreational fishing will include fishing in unsafe locations
(either from land or by boat) and handling or using fishing gear such as spearguns inappropriately.
Unsafe practices by recreational fishers can impact other marine users directly, either through the
perceived or real risk of harm due to interactions with fishing gear, or indirectly, through diversion of
resources and stress to emergency responders as they come to the aid of a fisher in distress.
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A number of public safety issues are linked to recreational fishing. Rock fishing from the shore often
takes fishers to dangerous rocky areas which have significant safety risks for anglers and also for
potential rescuers in exposed and dangerous locations. Unlike high risk boating (such as bar
crossings or using small vessels in oceanic waters), life vests have not been made mandatory for
rockfishing throughout NSW (only certain council areas). Injuries and deaths when fishing from rocks
has high impacts on families and local communities. There have also been instances of unsafe
practices by spear fishers entering and exiting the water in crowded areas including Bondi Beach
and Little Bay without properly stowing spears first, there have also been reports of spearfishers
fishing amongst swimmers in these areas.

These unsafe practices were determined to be high risk for reducing the social benefits of the marine
estate for ‘safety, health and wellbeing’. This social benefit was impacted by both the immediate
physical harm and long lasting mental impacts on those involved in these events, including fishers,
their families, first responders and emergency services. The expected impact on the economic
benefits from the marine estate were minimal.

Water pollution

Water pollution in the form of marine debris and litter, solid waste and microplastics comes from a
variety of sources (including land-based run-off, consumer products) and from both users and non-
users of the marine estate. This multi-source nature of water pollution makes identifying the marginal
consequences of the recreational fishing contribution to the water pollution problem difficult.

The recreational fishing sector contributes to water pollution through the discarding of fishing based
litter and accidental loss of fishing gear — including hooks, line, sinkers and lures. This marine debris
poses a threat to aquatic wildlife including turtles, seals and sea birds through ingestion and
entanglement. Visible fishing-based debris in recreational fishing hotspots contributes to declines in
the health and cleanliness of the marine estate, and soft plastic lures, as well as other forms of
plastic, may be ingested by aquatic animals.

This stressor was determined to be of moderate risk to all social and economic benefits with the
exception of consumptive use, where it was deemed low risk. Impacts include distress caused by
injuries occurring to iconic wildlife species and also direct impacts due to physical interactions with
discarded fishing gear, and potential discord within the community as other marine users perceive
the recreational fishing sector to be littering and causing harm to the marine estate.

Reduction in abundance of species and trophic levels

A trophic level indicates the position a species occupies in a food web, while abundance of species
refers to the number of individuals per species. Excessive extraction of a species contributes to
reduction in abundance. If this excessive extraction is particularly severe, there may be a ‘trophic
cascade’ event, where the removal of species at particular positions in the food web causes wider
ecosystem impacts. Recreational fishing can contribute to this stressor by contributing to overfishing
or taking too many large fish (spawning stock).

Examples of the contribution of recreational fishing to this stressor are primarily related to reductions
in abundance. Examples include contributing to overfishing of popular consumption species resulting
in less availability of locally caught seafood; this excessive fishing pressure likely includes
‘technology creep’, where more efficient fishing gear enables a higher catch for the same amount of
effort. For some species, the recreational catch is estimated to exceed the commercial catch which,
coupled with technology improvements, requires careful monitoring. Other examples include
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potential localised depletions due to concentrated fishing activities such as invertebrate harvesting
in particularly popular fishing areas and some large-scale ‘catch and keep’ fishing competitions.

This stressor was determined to be of moderate risk to all the economic benefits from the marine
estate, and moderate risk for the social benefits — “enjoying the biodiversity and beauty of the marine
estate’ and ‘consumptive use (extracting)’. The ‘employment and value of production’ economic
benefit was considered particularly vulnerable to this stressor due to the impacts of reductions in
abundance on local businesses (i.e. commercial fishers, scuba and snorkelling businesses). The
intrinsic and bequest values of the marine estate are also vulnerable to this stressor due to the
consequences to the wider ecosystem of reductions in abundance.

Pests and diseases

Recreational fishing is an activity which has the potentially to inadvertently introduce pests or
infectious diseases into the marine environment through the use of bait and the movement of
contaminated fishing gear.

The primary example of recreational fishing contributions to this stressor is the use of imported
prawns as bait, which may potentially be carrying “white spot disease” which, if it enters the aquatic
environment can have major ecosystem impacts, although has no known impacts on human health.
Other examples may include facilitating transfer of aquatic pests and diseases via contaminated
fishing gear or vessels.

This stressor was determined to have at least a moderate risk rating for all the economic benefits,
with a high risk rating for the ‘employment and value of production’ and a high risk rating for the
‘consumptive use’ social benefit. This was attributed to the potential ecosystem impacts from an
infectious disease causing agent (such as white spot disease or another exotic infectious disease)
could cause widespread declines in valuable commercial species, with resulting impacts on other
marine businesses such as tourism operators, as well as contribute to increases in government
‘clean-up’ costs.

Lack of compliance with regulations (by users)

The governance arrangements in place for recreational fishers require adequate regulation and
compliance. Impacts from inadequate regulation of recreational is a moderate risk to ‘safety, health
and wellbeing’ and ‘socialising and sense of community’. This largely relates to tensions, stress and
anger that often results from real or perceived non-compliance by individuals or groups of fishers.
Also lack of compliance was determined to have a moderate risk to ‘consumptive use (extracting)’
whereby the illegal take of fish represents a risk to others that harvest the same resource. Non-
compliance is also a moderate economic risk to all benefits as it undermines fishery management
and efforts to share the catch fairly and ensure sustainability of stocks.

Other risks

Overcrowding due to recreational fishing in the highly populated central NSW area was determined
to have a moderate risk of causing a reduction in the ‘individual enjoyment value (consumer surplus)’
of other marine estate users. Recreational fishing also was determined to have a moderate risk to
‘employment and value of production’ for the stressor ‘loss or decline of marine industries’. Moderate
risk ratings were also determined for impacts to ‘enjoying the biodiversity and the beauty of the
marine estate’ for the stressors of wildlife disturbance and interactions and inadequate regulation of
recreational fishing.

F:\Environmental Assessment\Socio-economic Risk Assessment Final\R.A10978.001.02.01_ PB
26 May.docx




Summary of benefits most impacted

While all the social and economic benefits derived from the marine estate are susceptible to some
degree by the impacts of stressors, some benefits are more vulnerable than others. We identified
that the social benefit of ‘socialising and sense of community’ is particularly at risk, as is the economic
benefit of ‘employment and value of production’. The socialising benefit is impacted predominantly
through the disharmony within the community which results from the recreational fishing contribution
to stressors, particularly the ‘conflict over access and use’ and ‘water pollution’ stressors. The
employment benefit is mainly impacted through recreational fishing contributions to the
environmental stressors, specifically the water pollution, reductions in abundance of species and
pests and diseases stressors. These stressors can have a significant impact on commercial fishers
and other commercial operators in the marine estate, which is reflected through reductions in this
benefit. There are also a range of minor anti-social behaviour and social media related conflict issues
created by a small component of the recreational fishing sector. These may encroach on the
perceptions of good management of recreational fishing as part of the broader marine estate use.
The assessment exercise indicated the need to keep educating recreational fishers about the
benefits of the marine estate to all of the community and the need to have better information on
social and economic aspects of all marine estate users.
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