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5 Behavioural survey questions

A key objective was to provide an understanding of current recreational boat owner behaviour
in regard to biofouling management. This includes the biofouling management practices that are
commonly being undertaken by recreational boat operators, and whether they would be likely
to undertake biofouling management actions in the future.

A list of best practice biofouling management actions that emerged from the review of
international and national biofouling management guidelines and surveys are in Appendix A,
Table 25. These were distilled into a shorter list of six biofouling management actions (or
behaviours) that experts rated as more effective in preventing marine pest spread (Table 2).
These six practices were included as questions in the recreational boater survey.

The domestic boater survey responses enabled us to determine how common these actions
already are among recreational boat operators and how likely18 they would be to undertake
these actions in the future. Boat types that were in scope for these behavioural questions were
yachts, sailing boats and power boats that are kept in the water for extended periods of
time (including those stored on a dry rack, hard stand or boat rack). If the respondent said their
boat was trailered to a boat ramp they were exempted from answering the behavioural
questions, as they were considered a lower risk of marine pest transfer since the boat was
stored out of the water after each use, and most likely, dried out between uses.

Table 2 List of best practice biofouling management actions (behaviours) included in the
recreational boater survey

Biofouling management .
& g Survey question

action
Cleaning the hull (in water) How often is the boat hull cleaned while it is in the water?
Cleaning the hull (out of How often is the boat taken out of the water for cleaning the hull (e.g. dry
water) dock, slipway, on land)?
Cleaning niche areas How frequently are the niche areas of the boat cleaned?
How frequently is the boat hull cleaned including the niche areas, before
Clean-and-go moving the boat to another location outside the home port, harbour or
estuary?
Anti-fouling How frequently has anti-fouling coating been applied to the boat hull

including the niche areas?

How often is the biofouling waste captured and disposed of after cleaning

Waste capture
P the boat?

In addition, respondents were asked what prevents or encourages boat operators to undertake
these practices (barriers and benefits to doing the practice). These are presented for each
management action in the following sections.

A summary of how well recreational boat operators were following these six biofouling
management practices is presented in Figure 21 for quick reference. The charts are color-coded.
The percentage of recreational boat operators who followed the guidelines ‘best practice or
better’ are in dark blue bars on the charts, and ‘below best practice’ by orange bars. Decisions

18 Response counts for the likelihood of taking the management action in the future have been pooled throughout this
section of the report such that those who selected 4 (likely) and 5 (very likely) are described as ‘likely’ to continue the
practice in the future, while those who selected 1 (very unlikely), 2 (unlikely) and 3 (neutral) are described as ‘unlikely’ to
do so.

31



Recreational boat operators’ self-management of biofouling

ABARES

about what is considered within best practice are discussed in each section under ‘Frequency’

(with relevant citations).

Figure 21 Summary of biofouling management actions by boat operators
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Source: ABARES domestic boater survey 2017. Values for each scale is broken down by biofouling management actions
(behavioural questions). For the frequency charts the scales 1 to 5 are defined in Table 3 for each management action.
‘Best practice or above’ is shown in dark blue bars, and ‘below best practice’ in orange bars. For frequency charts, N varies
from 599 to 812. For the likelihood charts, N varies from 545 to 835.

Table 3 Scales 1—5 defined for frequency charts

Cleaning hull in / out water _ Cleaning niche areas Clean-n-go Anti-fouling coating Waste capture
1= Never 1= Never 1= Never 1= Never 1= Never

2 = Less than once a year 2=0nce a year 2 =Rarely 2=0nce every 4 yearsormore 2 = Rarely

3 =0Once a year 3=2times a year 3 = Sometimes 3 =0nce every 3 years 3 = Sometimes
4 =2 times a year 4 =3 times a year 4 = Usually 4 = Once every 2 years 4 = Usually

5 = 3 times a year or more 5=4times ayearormore 5= Always 5 = At least once a year 5 = Always
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6 Selecting behaviours and groups for
action

Recent work undertaken by the Centre for Invasive Species Solutions (CISS) (formerly the
Cooperative Research Centre for Invasive Animals) on behaviourally effective communications
for invasive animal management, provided an approach to meet the objectives of this project
(Hine et al. 2015). The approach is a Community Based Social Marketing (CBSM) framework
developed by Doug McKenzie-Mohr (2011), to help prioritise which behaviours to targetin a
behaviour change intervention.

Steps to designing a successful intervention:

1) Define and prioritise issue/behaviours in human behavioural terms — not just what the issue
is but what are the specific behaviours that contribute to the issue; specific behaviours that
will resolve the issue; and who is going to do these behaviours.

2) Refine and select the target behaviour(s) — select a few specific behaviours, too many can
cause problems like behaviour change fatigue. Use the behaviour change selector
framework to determine the behaviours of most interest.

3) Determine or uncover barriers and benefits/drivers — consider the views of different
stakeholders not just experts. Consider the capability, opportunity and motivation in regard
to each barrier and benefit.

To determine which behaviours are of most interest for targeting an intervention, CBSM
combines all these dimensions in the following model:

Impact rank = Effectiveness x (5 — Penetration) x Adoption Probability

Where;
Effectiveness = effectiveness of behaviour in reducing impact (Source: expert survey)

Penetration = how many people are currently performing the behaviour (Source: domestic
boater survey)

Adoption Probability = likelihood of adopting the behaviour (Source: domestic boater
survey)

Responses from the expert survey and domestic boater survey were combined to compute an
‘Impact rank’ for reducing the risk of translocation of marine pests using the CBSM model (Table
5). The behaviours were ranked according to this score to identify the behaviours that were
likely to have the greatest impact on reducing marine pest spread in the domestic recreational
boat sector in Australia. Behaviours with higher impact rank scores are the most attractive
behaviours to target.

For more information about each of the steps used in the CBSM approach, please see Appendix
A: Data collection strategy.
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Results of behaviour selection process

The behaviours with the highest overall impact rankings are the most useful to promote across
the whole cohort of domestic recreational boat operators. Table 6 contains the definitions of
scales reported in Table 5.

Table 5 Preventing spread of marine pests - behaviour selection matrix

Expert Survey Domestic boater survey
Impact rank
i . Adoption '
Effectiveness Penetration o = Effectiveness x
(scale 0-4) (scale 1-5) probability N p '
(scale 1-5) (5-Penetration) x

Adoption

Behaviour

Clean-and-go — 26 2.06

Anti-fouling — hull and

: 3.27 26 3.36
niche areas
Waste capture and. 3.00 25 3.56 16.5
disposal after cleaning
Cleaning the hull - out 254 2 3.75 13.7
of water
Cleaning the hull —in 242 2% 3.40 2.91 813 11.2

water

Cleaning niche areas 2.77 26 i 754 1.7

Source: ABARES domestic boater survey 2017. Impact rank scores are rounded to nearest decimal at last calculation.

Clean-and-go

‘Clean-and-go’—defined as cleaning the boat hull, including the niche areas, before moving it to
another location—was ranked as potentially having the biggest impact on reducing the risk of
translocating marine pests, largely because experts considered it the most effective behaviour
and there are currently low levels of penetration. Expert comments suggested that it would be
an effective practice for recreational vessels with a little or a lot of biofouling. However, it is not
a widely undertaken practice, with less than a third of domestic boat operators regularly
cleaning the hull and niche areas of their boat before moving it to another location. Domestic
recreational boaters indicated a low likelihood of future adoption of this behaviour. There were
various reasons domestic boat operators gave as to why this was the least adopted (and least
likely to be adopted) behaviour, including:

o cleaning the boat before moving it to another location was not applicable (because they
were not moving the boat far, or it was already clean)

o it was not practical to do so (boat is stopping for short periods while in transit)

o the high cost of using a slipway if the cleaning requires dry docking or hauling out.

External factors they mentioned were the difficulty in accessing a local slipway, particularly one
which has the required facilities (for example, able to haul out larger boats), and access to safe
areas that were free of sharks or crocodiles, for in water cleaning. These factors are likely to
mean that there will be limited adoption of ‘clean-and-go’ without significant changes to the
opportunities available for domestic boaters to clean their boats.
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Selecting the data collection method(s)

There were a number of research methods available that could have provided information to
inform the project objectives, and each had its strengths and weaknesses. To ensure that the
evidence collected addressed the project objectives, a number of data collection approaches were
considered, including:

desktop review of existing datasets and past surveys, biofouling management guidelines for
domestic boats, and behavioural frameworks

expert elicitation survey

boat owner survey

interviews with key stakeholders.

Table 18 provides a summary of these data collection approaches and indicates how they were
relevant to achieving the projects’ objectives. The primary collection method chosen for the target
population of domestic Australian boat operators was a national survey because it met the
information needs across most objectives. Supplementary approaches included a survey of experts
as part of the behavioural framework discussed in the section on Behavioural survey questions -
developed using a Community Based Social Marketing (CBSM) approach, supplemented with several
interviews with industry representatives and desk top reviews.

Table 18: Data collection approaches mapped to project objectives

Project objective - required Data collection method 1 - Data collection method 2 -

information Survey (primary method) Interviews and desktop review

(supplementary methods)

What is the level of marine pest
awareness associated with biofouling

management in Australia

What are the hull husbandry practices
adopted by domestic boat operators to
manage biofouling accumulation on

their boats

What are barriers and incentives to
improved compliance in biofouling
management by domestic recreational

boat operators

Describe domestic voyage patterns in

Australia

What trusted communication channels
are used by domestic recreational boat

operators

Survey of recreational boat

operators

Survey of recreational boat

operators

Expert elicitation survey

Survey of recreational boat

operators

Expert elicitation survey
Survey of recreational boat

operators

Survey of recreational boat

operators

Interviews (MIA, BIA, MPSC)

Desk top review (guidelines and survey

review)

Interviews (MIA, BIA, MPSC)

Interviews (MIA, BIA, MPSC)

Analysis of databases (including Cruise
Safe and Sea Hawk) used by Marine
rescue and Volunteer marine rescue
groups

Desk top review (IPSOS report)
Project communication plan

Interviews (MIA, BIA, MPSC)
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Table 20 presents the three sampling options and their strengths and weaknesses.

Table 20 Sampling options - strengths and weaknesses

Sampling Strengths Weaknesses
method
1) Sample frame Probabilistic, coverage of Difficult to obtain, expensive

population, ease of contact, enables
probabilistic sampling

2) Intercept Suitable for hard to reach Time consuming, expensive, small
including; time

. populations, in-depth data sample size, limited coverage of
location, access
point and collection from face-to-face population, geographically
roving creel collection restrictive, avidity bias
3) Snowball/chain Low cost, suitable for hard to reach Non-probabilistic, volunteerism
referral . .
populations bias

1) Sample frame

A key priority for the project was to investigate the possibility of developing a sample frame of
domestic recreational boat operators and their contact details. In Australia recreational boat owner
registration or operator licence databases are held by most State Maritime and Transport
Authorities. Nearly all States within Australia require any boat with an engine, including electric
motors, or that can have an engine fitted to be registered to travel in State waters and for the
operator to be licenced (see Table 21). The Australian Maritime Safety Authority (AMSA) also are
custodian of the List of Registered Ships39. Some details of recreational boats from the AMSA list are
available to the public.

ABARES, through the Marine Pest Sectorial Committee (MPSC) and jurisdictional maritime and
transport departments, requested access to the registration or operator licence databases. In all
cases access was denied, mostly on the basis of breaching privacy laws or other legislation
associated with the databases.

An alternative option for developing a sample frame is the purchasing of a panel list of boat
operators from a private entity. An example of this option is DMDatabases.com in the United
States#9, complied from boat registration lists and other niche boat owner lists, e.g. boat show
attendees, boating magazines, boat club rosters, and boat supply retail purchases. ABARES
investigated the existence of similar panels for recreational boat operators in Australia but could
not locate any.

After investigating a number of options for contacting domestic recreational boat operators, market
research company Roy Morgan Research offered a possible solution. Roy Morgan Research surveys
approximately 1000 people each week in Australia, asking a wide range of questions. Within these
1000 surveyed people approximately 400 people are asked about recreational boat ownership.

39 AMSA List of Registered Ships updated 31 July 2017
40 DMDatabases.com
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Over the past 5 years Roy Morgan Research has surveyed approximately 5000 people who own a
speed or motor boat and 800 who own a yacht.

Roy Morgan Research cannot differentiate between trailered speed and motor boats, and those
predominately kept in water, therefore this sample is of little use. To access the 800 yacht owners,
ABARES would need to engage Roy Morgan Research as a consultant and pay approximately $30
000 to deliver the survey to this group. This options is currently outside the scope of the project but
could be considered if required.

Table 21 Recreational boat registration and marine licences — agencies records held

Jurisdiction and

agency

Boat registration

Marine licences

Records held

Queensland

Department of
Transport and
Main Roads

Western Australia

Department of
Transport

South Australia

Department of
Transport (SA)

All boats—including
personal watercraft
(PWC)—with an engine of
3kW or more must be
registered when they are
on the water in
Queensland.4!

Every recreational boat
thatis in WA Navigable
Waters (all waters of the
State) and has a motor, or
can be fitted with one
including boats with
electric motors and boats
which are ordinarily
propelled by sail, must be
registered with the
Department of
Transport.43

All boats with an engine
must be registered to
travel in South Australian
waters. This includes
sailing and row boats
fitted with an auxiliary
engine and boats fitted
with an electric motor4s.

You must have a marine
licence to operate a boat
that has an engine
power greater than
4.5kW.42

A Recreational Skipper’s
Ticket is required for
any person in charge of
aregistered
recreational boat. You
do not need an RST to
operate a boat that does
not have a motor, or
that has a motor with a
power of 6 hp (4.5 kW)
or less.44

You must have a current
boat operator’s licence
to operate a
recreational boat fitted
with an engine,
regardless of the size of
the boat or engine, or
whether the engine is
operating or not.46

o TRAILS licence and registration

database

e Numbers of registered recreational
boats by length (<7m, 7 - 10 m, >10
m) for years 2011, 2012, 2013, 2014,

2015.

e Marine Biosecurity Research and
Monitoring Group, Department of
Fisheries (WA). Contact: Claire
Wellington

e survey of recreational boat owners
(2015): pattern movements
including anti-fouling practices, and
level of fouling on hulls

® 60,272 recreational boat registered
(2014) (\Data SA)

e Provision of department name for
recreational boat information.

41 https://www.gld.gov.au/transport/boating/registration/recreational/index.html
42 http://www.msq.qld.gov.au/Licensing.aspx
43 http://www.transport.wa.gov.au/imarine/recreational-boat-registration.asp
44 http://www.transport.wa.gov.au/imarine/about-the-rst.asp

45 https://www.sa.gov.au/topics/boating-and-marine/boat-registration/registering-a-motorboat

46 https://www.sa.gov.au/topics/boating-and-marine/boat-operators-licences-and-permits/applying-for-a-boat-licence
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3) Development of communication strategy to promote the survey directly to recreational
boat operators using social media, email lists, newsletters and advertising. Detailed
information about the strategy that was adopted is available in Appendix E: Survey
communications strategy.

Survey questionnaire development

The survey questionnaire required the development of content for three components; general
survey questions, voyage pattern questions and biofouling management behavioural questions.

General survey questions

A search for relevant surveys was undertaken to develop and understanding of previous research
that had being undertaken, domestically and internationally, in relation to recreational boating
biofouling management. The search uncovered 12 relevant surveys. The content of each survey was
reviewed and thematically summarised in a matrix (see Table 30, Appendix F: Review of existing
recreational boater surveys). A requirement of the survey questionnaire development was that it
aligned, where possible, with a recreational boat owner survey undertaken by the West Australian
Department of Fisheries in 2015 (Pers. Comm. Claire Wellington 2016).

Voyage pattern questions

As with the general survey questions, the voyage pattern questions were adapted from the Western
Australian recreational vessel survey questionnaire (Pers. Comm. Claire Wellington 2016) and the
review of other recreational surveys (see Table 30, Appendix F Review of existing recreational
boater surveys).

Behavioural survey questions - developed using a Community Based Social
Marketing (CBSM) approach

A key objective of the survey was to provide an understanding of recreational boat owner
behaviour in regard to biofouling management, which could be utilised to guide possible education
campaigns in the future. Recent work undertaken by the Invasive Animals Cooperative Research
Centre on behaviourally effective communications for invasive animal management, provided an
approach to meet this objective (Hine et al. 2015). The approach is based on Community Based
Social Marketing framework developed by McKenzie-Mohr, to help prioritise which behaviours to
target in a behaviour change intervention.

CBSM framework and process used to develop the behavioural survey
questions

Steps to designing a successful intervention:
Define and prioritise issue/behaviours in human behavioural terms — not just what the issue is

but what are the specific behaviours that contribute to the issue; specific behaviours that will
resolve the issue; and who is going to do these behaviours.

Refine and select the target behaviour(s) — specific behaviours, select a few, too many can cause
problems like behaviour change fatigue. Uses the behaviour change selector framework to
determine the behaviours of most interest.
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Determine or uncover barriers and benefits/drivers — consider the views of different
stakeholders not just experts. Consider the capability, opportunity and motivation in regard to
each barrier and benefit.

For the purpose of the recreational boat biofouling project, only steps 1-3 are being operationalised
in this project.

Step 1 - Define behaviours

Behaviour(s) should adhere to two criteria: no behaviour should be further divisible; and each
behaviour should be an end-state.

o Divisible behaviours: those actions that can be divided further. Why, because each
behaviour will have substantially different barriers.

o End-state: refers to the behavior that actually produces the desired outcome. To determine
whether a behavior is end-state, simply ask, ‘will engaging in this behavior produce the
desired outcome, or will the target audience need to do something else before the desired
outcome is achieved?’

What are the non-divisible behaviours we want to change/influence? Failure to create a list of non-
divisible behaviors can jeopardise the development of effective strategies as there will be
insufficient information regarding the barriers to specific behaviors.

A review of biofouling management guidelines resulted in a number of behaviours (or biofouling
management actions) being identified that are considered non-divisible end-states that are
important for preventing marine pest translocation (Table 25). The list in Table 25 is a summary of
this review, covering three categories of behaviours: general, anti-fouling and cleaning actions.
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Table 25: Best practice management actions to reduce biofouling risk
General behaviours Source
Biofouling management plan and/or log book 1,2,3,7
Coordinated cleaning, maintenance, and anti-fouling program for the boat
Boat movement and voyages logged 3,7
In-water inspections before moving boat or periods of inactivity 2
Undertake monthly inspections of hull, propeller and niche areas 2,3
Notify local authorities of any suspected harmful organism 2,3
Anti-fouling
Does the boat have anti-fouling paint (biocidal or biocide free) 1,3
Niche areas are anti-fouled using appropriate product 1,3
Frequency of anti-fouling paint application (biocidal 12 mths or biocide free 24 mths) surveys, 7

Anti-fouling paint applied by a professional licenced boat maintenance facility
Anti-fouling paint applied in compliance with paint manufactures specifications
Expert advice on the choice of anti-fouling coatings for boat hull and niche areas.
Cleaning

Do you clean your boats hull and niche areas

How many times each year is the boat hull cleaned (in-water 6-12 mths/out-water 12
mths)

How many times each year are niche areas cleaned (in-water 6-12 mths/out-water 12
mths)

How many times each year is the boat hauled out of the water and cleaned

How is the boat hull cleaned (scrubbing, scrapping, hydroblasting, or abrasive blasting)

in-water/out-water

Dispose biofouling waste appropriately

Clean gear and equipment such as anchor, chains, nets, and sports equipment after
each trip.

Clean the hull before taking it out of the marina/on significant journeys/leaving
current location

Clean or treat internal seawater systems

3, surveys, 7
1, 3, surveys, 7
2,3,7

1,23

surveys, 7

1, surveys

1,2

1, surveys, 7

2,3,7
13

1, 2, 3, surveys

2,3

Sources:

1) International Maritime Organization 2012, Guidance for minimizing the transfer of invasive aquatic species as

biofouling (hull fouling) for recreational craft, London, 12 November.

2) Inglis G, Morrisey D, Woods C, Sinner J & Newton M 2013, Managing the Domestic Spread of Harmful Marine

Organisms Part A: Operational Tools for Management, NZ Ministry for Primary Industries.

3) Australian Government 2009, National Biofouling Management Guidelines for Recreational Vessels, Canberra.

4) IPSOS 2007, Recreational Users of the Marine Environment Market Research. Executive Summary Report, Prepared for

the Australian Government of Agriculture, Fisheries and Forestry.

5) NIMPCG Communications Working Group 2007, Draft Communications Framework for Marinas, Harbours, Slipways—

Communication and Awareness Strategy, National System for the Prevention and Management of Marine Pest

Incursions.

6) Boating Industry Association of Victoria 2007-2008, Marine Pests Project - Communication Strategy, Boating Industry

Association of Victoria.

7) Australian Government 2015, Anti-Fouling and In-water Cleaning Guidelines, Department of Agriculture, Department

of the Environment, and New Zealand Ministry for Primary Industries, Canberra.
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Step 2 - Refine and select the target behaviours

Prioritising the behaviours by determining the effectiveness of the behaviour in addressing the
impacts of translocating marine pests

To determine the effectiveness of a given behaviour, a panel of 41 marine pest management
experts, domestic and international, were approached to rate the effectiveness of the behaviours
presented in

Table 25, in reducing the risk of translocating marine pests. Of those approached, 24 experts
responded, including Australian and international biofouling and marine pest researchers; marina,
slipway and boating industry representatives; and Australian federal and state government officers.

Experts were asked to rate the effectiveness of each behavioural strategy on a 5 point scale. The
output of this is a list of behaviours ranked according to how effective each behaviour is in
addressing each impact. This process allowed the researchers to prioritise behavioural questions
for inclusion in the recreational boater survey.

The expert survey questions are presented in Appendix B: Expert elicitation survey - results.

Selecting target behaviours - the behaviour change selector matrix

The behaviour selector matrix was applied to bring these concepts together to determine which
behaviours should be the focus of any behavioural intervention program. The premise of the CBSM
approach is that it is better to direct resources towards influencing a small number of specific
behaviours rather than spreading resources thinly by addressing too many behaviours. The
selector matrix helps choose the behaviours that have a combination of: 1) a high degree of
effectiveness in addressing the issue, 2) a high probability that domestic boaters will adopt the
behaviour, and 3) are currently not widely being undertaken by the target cohort (Hine et al. 2015;
McKenzie-Mohr 2000). Behaviours with higher impact rank scores are the most attractive
behaviours to target.

To determine which behaviours are of most interest to target in an intervention, CBSM apply the
following model:

Impact rank = Effectiveness x (5 — Penetration) x Adoption Probability

Where;

Effectiveness = effectiveness of behaviour in reducing impact (source: expert survey)
Penetration = proportion of people currently doing best practice behaviour or better (source:
domestic boat owner survey)

Adoption Probability = likelihood of adopting the behaviour (source: domestic boat owner
survey)

Respondents to the expert elicitation survey were asked to rate behaviours on a 5 point scale
(where 0 = not at all effective to 4 = extremely effective) (‘Effectiveness’). Respondents to the
national boater survey were asked to indicate a) how often they currently engaged in each
behaviour on 5 point scale (where 1 = never to 5 = always/more often) (‘Penetration’), and b) the
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likelihood that they would adopt each behaviour in the future on a 5 point scale (where 0 = very
unlikely to 5 = very likely) (‘Adoption Probability’).

The CBSM calculation for Effectiveness, Penetration and Adoption Probability is to take the average
of all the individual respondents’ scores on the relevant scales, as applied in a number of other
behavioural ranking studies (NSW Department of Primary Industries 2016; Please et al. 2017). We
followed this approach to calculate the Effectiveness and Adoption Probability scores. However,
because we had different values on the scales for Penetration for each behaviour, we calculated the
Penetration scores by taking the proportion of respondents who were ‘within the best practice or
above’ so that the resulting scores for each behaviour could be compared. ‘Within best practice’ for
recreational boat maintenance behaviours was defined as part of a review of Australian and IMO
guidelines for recreational vessel operators (summarised in Table 25: Best practice management
actions to reduce biofouling risk). The scales used for the Penetration scores, and definition of
best practice behaviours, are presented in the table just below Figure 21 Summary of biofouling
management actions by boat operators.

Responses from the expert survey and domestic boater survey were combined to compute an
‘Impact rank’ score using the algorithm above (Table 5). The behaviours were ranked according to
this score to identify the behaviours that were likely to have the greatest influence on reducing
marine pest spread in the domestic recreational boat sector in Australia.

Step 3 - Barriers and benefits

The next step is to uncover the barriers and benefits related to the behaviours. The barriers and
benefits related to the behaviours are critical to understanding the opportunities for behaviour
adoption. The barriers and benefits of biofouling management behaviours were identified through
the national domestic boater survey.

Barriers can be internal to the individual (e.g. knowing how to undertake anti-fouling activities),
external to the individual (e.g. cost of anti-fouling), or derive from structural changes, such as
organising biofouling maintenance services and facilities at slipways and marinas. The barriers and
benefits are very specific to the type of activity that is the focus of the study, in this case to boat
cleaning and anti-fouling.

Barriers and benefits to the behaviour changes can be determined via:
1) Literature review
2) Observe people engaging in the behaviour as well as the behaviour you want to dissuade
people from doing (largely impossible for this project)
3) Conduct focus groups to explore in-depth attitudes and behaviors of your target audience
regarding the activities you wish to encourage and discourage.

4) Survey target audience.
Source: based on McKenzie-Mohr (2011).

Table 26 presents an initial list of barriers and benefits identified in the literature through previous
surveys and research on recreational boat cleaning practices and from educational campaign
material for boaters produced by state/territory jurisdictions.
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Table 26: Barriers and benefits to biofouling management

Barriers (general) - internal and external

Cost prohibitive /too expensive (anti-fouling paint and cleaning)
Anti-fouling products poisonous, impact environment
Anti-fouling paints do not work

Lack of infrastructure (to haul boat to apply antifoul or clean)
Lack of knowledge (anti-fouling and cleaning)

Lack of information (anti-fouling and cleaning)

Lack of support (government)

Don’t care about marine pests

Lack of scientific data to support threat

Benefits - personal and environmental

Boat performance/efficiency

Aesthetics

Increase longevity of boat

Protect the marine environment/ marine stewardship

Intergenerational environmental benefits

Sources:

1)

2)

3)

IPSOS 2007, Recreational Users of the Marine Environment Market Research. Executive Summary Report, Prepared for
the Australian Government of Agriculture, Fisheries and Forestry.
NIMPCG Communications Working Group 2007, Draft Communications Framework for Marinas, Harbours, Slipways—
Communication and Awareness Strategy, National System for the Prevention and Management of Marine Pest
Incursions.
Findings from previous surveys, reviewed in Appendix F, and educational campaign material (such as NSW Make
‘clean’ part of your routine’, available: http://www.dpi.nsw.gov.au/fishing/pests-diseases/marine-pests/stop-the-
spread/clean-routine, and the Conservation Council SA’s Boat Owner’s Guide — Caring for our Coastal Waters,
available:
https://d3n8a8pro7vhmx.cloudfront.net/conservationsa/pages/310/attachments/original/1450260825/Boat_Owners
Guide.pdf?1450260825).

As part of the national survey, Australian domestic boater survey respondents were asked to
identify barriers or benefits specific to undertaking the target behaviours, including the antifouling
and cleaning practices. These barriers and benefits are presented in full in Chapter 5: Behavioural
survey questions.

Factors that are likely to influence human behaviours can be grouped in terms of:

Capabilities: awareness, knowhow, physical skills, cognitive / personal skills, personal
confidence

Circumstances: physical, economic, technological, social, cultural, institutional

Motivations: values, beliefs, attitudes, personal norms, emotions, social norms, response
efficacy.

Source: Lynnette McLeod (2016; 2015) CRC Invasive Animals — feral cat containment study.
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Appendix B: Expert ratings of effective
boater behaviour

Expert elicitation survey - results summary

To determine the effectiveness of a given behaviour, a panel of 41 marine pest management
experts, domestic and international, were approached to rate the effectiveness of the behaviours
presented in Table 27 in reducing the risk of translocating marine pests. Of those approached, 26
experts responded, including Australian and international researchers; marina, slipway and boating
industry representatives; and Australian federal and state government officers.

Drawing on their professional expertise in marine pest management, the survey asked the experts
to evaluate each of the listed biofouling management actions on a five point scale according to how
effective they thought each action would be in reducing the risk of translocating marine pests,
assuming the majority of recreational vessel operators adopted them. An average effectiveness
score was calculated across all the experts on each behaviour. The output of this was a list of
behaviours ranked according to how effective they considered each behaviour in addressing the
risk of domestic marine pest translocation. The top ranked behaviours was ‘cleaning the hull and
niche areas before moving the vessel to a new location’ followed by a range of actions relating to
‘properly maintaining the anti-fouling coating’.

This process allowed the researchers to prioritise behavioural questions for inclusion in the
recreational boater survey.

Table 27 Expert ratings on effectiveness of actions in reducing the spread of marine pests

Rank order Behaviour description Effectiveness
of behaviour N
(by experts) (survey question) (rating 0-4) 3

1 Cleaning hull and niche areas before moving vessel to a new location 3.69 26

2 Applying anti-foulant coating to the vessel hull regularly (e.g. at least once a 327 26
year) )
Applying anti-foulant coating to the niches of the vessel (including to pipe

3 f 3.15 26
openings, propeller, shaft and rudder) at least once a year
Have anti-foulant coating applied to the vessel by a professional service

4 . 3.12 26
provider

5 Capturing and disposing of biofouling waste when cleaning the vessel 3.00 25
Using expert advice on the choice of anti-foulant coatings for the vessel hull

6 . 2.88 26
and niche areas

7 Cleaning the niche areas of the vessel regularly 2.77 26
Have a biofouling management plan for cleaning and/or anti-fouling 2.76 25

9 Notifying local authorities of any suspected harmful material or organisms 2.76 25

10 Cleaning the vessel hull out of the water at least once a year 2.54 26
Applying the anti-foulant coating themselves, in accordance with the

11 - 2.54 26
manufacturers specifications

12 Cleaning the vessel hull regularly in the water (e.g. four times a year or 242 26

more)

53 Average ratings across all experts are presented in this table, where, 0 = Not at all effective and 4 = Extremely effective.
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Expert elicitation survey - survey responses

Responses to the expert elicitation survey are presented below.

Report for Marine pest expert survey

Response Counts

Completion Rate; oo
compire N 5

Total: 25
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1.Hello. Thank you for participating in this Marine pest expert survey,
being conducted by the Australian Bureau of Agricultural and
Resource Economics and Sciences (ABARES). This survey is part of a
project aimed at better understanding recreational vessel owner
actions that may contribute to the spread of invasive marine species.
You have been invited to participate in this survey as an ‘expert in your
field’ because of your research or professional role, experience or
interest in matters relating to marine pest management. In the survey,
we list actions that can be undertaken by recreational vessel owners
that would reduce the risk of translocating marine pests inthe
Australian marine environment. We would like you to evaluate each of
the listed actions on a five point scale according to how effective you
think they would be in reducing the risk of translocating marine pests.
The particular focus is on the actions of people who own vessels that
are usually kept in the water such as yachts or sailboats, where the
conditions may encourage the growth of invasive marine plants and
animals. The aggregated rankings given by the group of invited
experts will be compared with results from a survey of recreational
vessel owners that will assess the potential of these actions to be
adopted, and the barriers and benefits of adopting them. The purpose
of the researchis to identify which actions are worth promoting in
future public education campaigns.Your answers will be confidential
and will be used only for the purposes of this study. The results will be
reported in aggregate form only, and you will not be identified
individually.If you have any questions about the survey, please call the
toll free number 1800 186 029 (Australia) or contact Nyree

Stenekes (nyree.stenekes@agriculture.gov.au) or Rob Kancans
(robert.kancans@agriculture.gov.au)} from the ABARES Research
Team.The survey will take about 10 minutes to complete.

Value Percent Responses

lunderstand that no name or signature is required of me, and by - 100.0% 24
undertaking the survey | give my consent to use my responses
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2. What organisation do you work for?

Count

11

26

Response

Australian Government Department of the Environment, and
Department of Agriculture and Water Resources

State departments of agriculture, food or fisheries in WA, SA,
NT, Queensland, NSW, Victoria, Tasmania

Specialised consultants

Overseas government agencies

International science institutes and universities

Ministry for Primary Industries NZ

Regional councils in Australia and NZ

Total
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3. Please rate how effective these actions are inreducing the spread
of marine pests in Australia's marine environment if undertaken by
recreational vessel owners:

Extremely
Not at all effective
effective0 1 2 3 4

Cleaning the vessel hull regularly in 1 5 2 14 3

the water (e.g. four times a year or 4.0% 200% 8.0% 56.0% 12.0%
more)

Cleaning the vessel hull out of the 0 3 11 9 2
water at least once a year 0.0% 12.0% 440% 360% 8.0%
Cleaning the niche areas ofthe vessel 0 2 5 15 2
regularly 00% 8.3% 208% 625% 8.3%
Cleaning hull and niche areas before 0 1 0 4 19
moving vessel to a new location 0.0% 4.2% 0.0% 16.7% | 79.2%
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4.Please rate how effective these actions are in reducing the spread
of marine pests in Australia's marine environment if undertaken by

recreational vessel owners:

Have antifoulant coating applied to the
vessel by a professional service provider

Applying the antifoulant coating
themselves, in accordance with the
manufacturers specifications

Using expert advice on the choice of
antifoulant coatings for the vessel hull
and niche areas

Not at all

effective

0 1 2

0 1 3
0.0% 42% 12.5%
0 2 10
0.0% 83% 41.7%
0 1 6
0.0% 42% 250%

3

14
58.3%

10
41.7%

12
50.0%

Extremely
effective
4

25.0%

8.3%

20.8%

5. Please rate how effective these actions are in reducing the spread
of marine pests in Australia's marine environment if undertaken by

recreational vessel owners:

Applying antifoulant co ating to the vessel
hull regularly (e.g. at least once a year)

Applying antifoulant coating te the niches
of the vessel (including to pipe openings,
propeller, shaft and rudder) atleast once a
year

Not at all

effective

0 1 2

1 2 0
4.0% 80% 0.0%
0 1 5
0.0% 42% 20.8%
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13
52.0%

9
37.5%

Extremely
effective
4

9
36.0%

9
37.5%
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6. Please rate how effective these actions are in reducing the spread
of marine pests in Australia's marine environment if undertaken by

recreational vessel owners:

Have a biofouling management plan
for cleaning and/or antifouling

Notifying local authorities of any
suspected harmful material or
organisms

Capturing and disposing of biofouling
waste when cleaning the vessel

Not at all

effective0 1

0.0%

0.0%

0.0%
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20.8%

8.3%

2

10
41.7%

3
12.5%

6
25.0%

10
41.7%

37.5%

20.8%

Extremely
effective
4

16.7%

29.2%

11
45.8%
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Appendix C: Recreational boat survey instrument

Hello. Thank you for participating in the National Recreational Boat Survey, being conducted by the Australian Bureau of Agricultural and Resource
Economics and Sciences (ABARES) for the Department of Agriculture and Water Resources.

The aim of the survey is to gather information about common anti-fouling practices used by recreational boat owners. We are also interested in
patterns and movements of recreational boats around Australia's coastline. This research will help us understand biofouling (Biofouling occurs
when plants and animals attach and grow on the wet areas of a vessel, such as the hull, propellers, anchors and lines.) in relation to recreational
boats and keep Australia’s waters safe from pests and diseases.

The survey should be completed by a person over the age of 18 years who has the best knowledge about the use and maintenance of the boat. This
could be the owner, co-owner, a friend or family member who uses the boat, or a crew member.

If you would like to complete a survey for more than one boat you own, you are invited to do so.

Research data gathered from the survey may be published, but the identities of survey participants will remain confidential.

To learn more visit the recreational boat survey page on the Department of Agriculture and Water Resources website or by calling 1800 186 029 (toll
free) or emailing the ABARES research team at recboatsurvey@agriculture.gov.au.

The survey takes about 20 minutes to complete.
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Marine pest awareness

1) Before starting this survey, were you aware that marine pests (Marine pests are plants or animals, usually introduced from overseas, that have a

significant impact on our marine industries and environment. They can include mussels, crabs, seaweeds, sea stars and other marine species.) can
foul your boat?

() Yes
() No

2) Before starting this survey, were you aware that your boat can transfer marine pests (Marine pests are plants or animals, usually introduced from

overseas, that have a significant impact on our marine industries and environment. They can include mussels, crabs, seaweeds, sea stars and other
marine species.) from one location to another if it has biofouling on it?

() Yes
() No

About your boat
3) What type of boat do you have?

() Powerboat

() Sailing boat

4) Hull type - is your boat:
() Monohull
() Multihull (e.g. catamaran)

5) Which category best describes your role in relation to the boat?
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() Owner

() Co-owner

() Crew

() Other - Please specify:

6) What material is the hull made of?
() Fibreglass

() Aluminium

() Steel

() Wood

() Other - Please specify:

About your boat (cont.)

7) What is the size of the boat? :

8) Where is your boat primarily stored?

() In the water year-round at a marina berth
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Appendix E: Survey communications
strategy

Domestic recreational vessel biofouling survey communication
strategy

Key Contacts
Business area: Farm Analysis and Biosecurity section, ABARES Design and Change: Biosecurity
Division Communication team
. Dr Nyree Stenekes, , Social Scientist . Roanna Dawson, Assistant Director
. Robert Kancans, Social Scientist - Carly Ambler, Senior
= Mae Allen, Policy Officer (Animal Biosecurity, Aquatics & Marine Communications Officer
Pests)

=  Nathalie Jarosz, Policy Officer (Biological Quarantine Operations
& Marine Pests)

Project summary Major milestones

e The department is undertaking a survey of December 2016 ~ Develop marketing /
Australia’s domestic recreational boating

community following recommendations in a

communication materials

2015 review for strengthening the regulation of February 2017 Survey opens
national marine pest biosecurity.
e The survey will establish baseline data on the July 2017 Survey closes

patterns and movements of recreational
vessels around Australia as well as on the
values, beliefs, attitudes, knowledge and
behaviour of domestic recreational vessel
operators in regards to biofouling and marine
pest risk.

e The department will work with state and
territory jurisdictions and peak industry
bodies and stakeholders to promote the
survey to target audiences.

e The data captured will be used to inform the
development of a national approach to
reducing the biofouling risk presented by
private domestic recreational vessels (there
are no plans for this to be regulated).

e The target survey response is 1,200 from a
total estimated population of 75,238
(domestic registered recreational boats seven
metres in length or greater and are normally
kept in marine water)>5e.

56 This assumes a conservative response rate of 10% for the survey. If there are 75,238 recreational boats registered
in Australia (of the 7m or greater length group), and about 15% receive the survey promotional material (i.e. 11,286
registered boat owners), and the response rate is 10%, that means the survey returns would be in the vicinity of
about 1,200.
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Appendix G: Statistical methods

General statistical tests

Inferential (non-parametric) statistical tests were used in this report to make judgments about
the probability that an observed difference between groups was non-random, or one that might
have happened by chance in this study (the results of these tests are presented throughout
Chapter 4: National recreational boater survey results).

A non-parametric test does not assume anything about the underlying distribution, for example,
that the data comes from a normally distributed population. A number of the variables in the
national recreational boater survey were measured using nominal (or categorical) response
types and these types of variables are suitable for non-parametric tests.

The statistical tests used in this report were:

Chi-square test for independence - comparing two categorical variables (with two or more
categories in each)

Mann-Whitney U test - comparing two independent groups on a continuous measure
Kruskal-Wallis test - comparing scores on a continuous variable for three or more groups

A statistically ‘significant difference’ between the variables being compared means we can be 95
per cent confident the difference observed between the variables being compared, reflected a
true difference and is not a result of chance. In cases where chi-square tests for independence
were found to be significant and there were more than two variable levels contributing to the
significance, post-hoc tests were carried out to examine where the association between the
variables lay. The procedure for the post-hoc tests was to use table cell standardised Pearson
residuals to examine where the association between variables lay following the approach in
Agresti (2002). Outcomes of these post hoc tests are reported in the text and footnotes in
relevant sections of this report.

Procedures for the non-parametric statistical tests used in this report are based on Pallant (2005
(2nd edn.)). All statistical processes were done using the software Statistical Package for the
Social Sciences (SPSS) version 19.

Development of the cluster analysis

The process used for cluster analysis involved taking the survey sample of domestic recreational
boaters and identifying representative variables for use in the cluster method. The variables
were carefully selected so that they were meaningful and relevant to the purpose of clustering.
For this project the purpose was to find out if there were any sub-groups (clusters) in the
domestic boater cohort who were undertaking a range of biofouling management related
cleaning and anti-fouling practices on a regular basis. A number of decisions were made, such as
what constituted a cluster, with a view to ensuring the clusters were replicable and valid (Gore
2000). The cluster analysis was done using SPSS version 19 using the Two-Step cluster
procedure, which is better for larger datasets.

The variables selected to develop the cluster for this study were the 5 key biofouling
management behaviours (listed in Table 2). The aim was to cluster the survey respondents
according to reported biofouling management actions they had taken over the course of a year
and to develop an understanding of their general regimes. The ‘waste capture and disposal’
management action was not included in the input variables, because it was not regarded as a
separate and distinct action, as it should be done at the same time, or as part of, most other
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management actions, such as cleaning the hull (out of water), anti-fouling, niche cleaning and
clean-and-go management actions.

The number of clusters to interpret was chosen based on inspection of the model fit and group
sizes, and the interpretability of the cluster groups. Using the 5 input variables, the model
summary for the three cluster solution (Figure 40) showed the cluster quality was ‘fair’ using
measures of cohesion and separation between the clusters (the closer to 1.0 this measure is, the
better the model fit). The groups sizes (Figure 41) should be roughly similar, such that the Ratio
of Sizes (largest cluster to smallest cluster) should be <3 (in this case 2.22). Several other cluster
solutions were reviewed including a 4 and 5 cluster solution, but the fit and group sizes were
less optimal, so the 3 cluster solution was chosen.

The output of the 3 cluster solution (represented visually in Figure 42) shows the main
differences between the groups across all the input variables. The circles indicate where the
largest proportions of respondents in each cluster group were for each input variable. For
example, a large proportion of respondents in cluster group 3 (dark blue circle top right)
indicated they clean the boat out of the water once a year. The predictor importance chart
(Figure 43) shows the most important predictor variable for developing the clusters was
cleaning the boat hull out of the water, followed by cleaning the niche areas, then anti-
fouling the boat hull and niches. The other two variables: cleaning the boat hull in the water,
and clean-and-go were less important predictors for developing the clusters.

Figure 40 Cluster analysis — measures of fit

Model Summary

Algorithm TwoStep

Inputs 5

Clusters 3

Cluster Quality

Poor Good

T T T
-1.0 05 0o 0.5 1.0
Silhouette measure of cohesion and separation
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Figure 41 Cluster analysis — group sizes

Cluster Sizes

38.2% 42.6% Size of Smallest Cluster 122 (19.2%)

Cluster
Size of Largest Cluster 271 [42.6%)
1
M- Ratio of Sizes:
[ ¢! Largest Cluster to 222

Smallest Cluster

Figure 42 Cluster group comparison for domestic recreational boat sector
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Figure 43 Predictor importance
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