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Executive Summary

The objective of FRDC project 2012/02Tridl and validation of RespalentDriven Sampling as a cost

effective method for obtaining representative catch, effort, social and economic data from recreational
fisherie® wasto trial and validate the chain referral sampling method, Respondent Driven Sampling
(RDS), for obtaining e pr esent ati ve datoaeficbi®m spepioalkinssdobdha
fisheries.This project aimed to tethis new methodby undertaking a RDS survey withpapulationof

fisherswho were part oh completdicencelist frame. The characteristics of the sample (e.g. age, gender)

from the RDS survewould then beeompared t@nother survey collected via random stratified sampling

drawn from the licence list frame. This would allow comparison of the results betwesodsd

determine if the RDS survesan produce eepresentativeample of the population.

Telephone surveys have long been regarded as-aftestive method for largecale population sampling
due to most households owning a landline telephone and lstgdyin a telephone directofg.g. White
Pages)However, in recent yearadecline in landline registratigincreasing exclusive use of landlines
for internet connectiongnd changes in population demographgled to adeclinein the
representatieness ofhelandline sampling frame dhe overallpopulation In addition, witha limited
number of recreational fisheries requirinicenced many of whichalsohave various exemptioésa
secondary lissampling frame is not alwayvailableto researbersto select representative sample of
fishers for a survey anchenceprobability-based samplingan be costly. flese factors contribute to a
degradation of the ability of scientists to yield a representative sample from the popuaéatorct
teleplone polling and highlightaneed to explore new methods fooreeffective sampling of
recreational fisheried\ trial of the RDSmethod is needed &smay be one of the few methods that can
costeffectively attain reliable data from specialised fisheries that lack a contipégteelist frame of
participants It mayalsobe particularly useful in situations whehe participants are too rare within the
wider population to beampédin sufficient numbers using traditionatobability-basedsurvey methods,
such agyeneral populatiotelephones surveys.

RDS is a peedriven recruitment process initiated by asmallnumb& 4 of member s, or 6&:¢
the target populatiowho each completa questionnaire. On completion, each person is given a small

initial reward' and 2B uniquely coded coupons to pass to eligible peers. The person is instructed they will
receive a 'secondary reward' if their peexsuit to the survey. When each peerecruitedand completes

a questionnaire, they are also given two coupons to pass to other eligible peers. Thifehalrprocess
continuesand produces rapidly expanding recruitment chairié the samplereice s éequi | i br i ur
whereby the proportion of population characteristics (e.g. gender, age) no longer chafgehgith

sampling.

The Tasmania government issisea number fospecialised recreational fishitigenceswithout
exemptionswhich provided ampportunity to triaRDSandassess its effica@gainst the known
population of licence holder§hese include th€asmanian recreational dete and rock lobster fisheries
Theset linefishery is specialised in terms of the species targeted and thaesgela(mainly longline)The
number oflicence holders is around 4Q0the Tasmanian recreationalck lobster fishery again has no
licence exception but is larger with around 18,000 licencesdgmreyear. The fishery lsased onwo
speciessouthernrock lobster anekasterrrock lobster andhas definitive sulfisherieswhereparticipants
purchasdicence endorsements foollection by pots, rings or by hand while using SCUBA equipment or
free diving

We usedthe RDS method totady threepopulationsFirst, we undertoola pilotsurvey of astaff

population at thé&cosciences Precin@ESP), Brisban& optimise sampling and operational procedures
and validate the mechanics of RBSmethod ESP isa governmenbwned building housing27 staff at
thetime of the survey representi@BIRQ four government departmengsydthreeuniversities This

urban andociallycohesive populatioexperienced a range of hardships duririgreed relocation to
ESPfrom various locations around Brisbane. As suchptlot survey of their experiences during the
relocation resulted in a high level of engagemetiénprocess. The mechanics of the survey performed as
plannedwith avave®of respondents being recruited from an initial seeding of 7 individuals. In36tl
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coupons were issuethd 197 interviewsompletedAll but 10 of therespondentsriginated from the one
seed.

Subsequentlytwo field trials of RDS within theTasmanian recreational dete fishery and rock lobster
fisherywere conductedAs a prectsor to these triala workshopwith recreational fisheries
representativegwasundertaken to explore thegistical details associated with implementing an RDS
survey. The workshop was attended by international RDS experts, fisheries scientistsiastafiati

fishery manager, and recreational fishing group representatives. One key recommendation from the
workshop was to undertake focus group mestwith setline fishers to seek feedback on specific aspects
of the survey methogk.g, incentive amounand typé, whichwere undertaken in Devonport and Hobart.

The survey of Tasmanian recreational$iee fishes wasconductedetween November 2014 and April

2015 We developed a survey tool and datalii®ieS-Recfisho, for implementing RDS surveys,

managing coupons and incentives. A prototype of this tool was trialled at the focus group workshops and
refined following feedback on the questionnaire and survey stru®@&Recfishwas then used to

implement the first RS surveylnitially, total of six seedswvererecruited to start the survdyased on

their geographic location and fishing club membership sthinsever, long sequence chains of RDS

recruits did not occur from these sedeimm 27 recruitment couponthat werecirculaied by theseeds,

only threefishers were recruited\ follow-up survey indicated seeds had no issues distributing coupons to

other fishers, howevenany noted o bvi ous sceptici smé when titoyi ng t
potentialrecruits

The second field trial of RDS involvalle Tasmanian recreationadck lobster fisheryBased on the
findings from our seline study we adapted our methods to increase the likelihoateedoping long
recruitment chains that expandatb thegeneralpopulationof fishers This involveddramatically
expanding the number of initial seeds to 41 fisloer multiple wave of recruitment seethg across
potential barriers to recruitmeéninamelygeograply and gear typ@ and undertakingersnal briefings of
seeds and a follow up surveeybetter understand psychological aspects of the recruitment pradeaits
our follow up survey indicated thatostseeds had passed on their coupondy five eligible fishers were
recruited fronmthe 135 coupongdistributed

As part of the survey we collected economic diaien the rock lobster fisher seedsisindicated that the
recreational take of lobsters is highly valued, grossly exceeding the market price, with fishers spending
hundreds to thousaaaf dollars for each landed animal. However, as this data may not be representative
it should be only considered as an interesting aside to the main methods assessment focus of the study.

While there appeared to be no issue with distribution of thpats by the seedsefollowing key
mechanic of the method, which required tloeipon recruitefisher to make a phone cailh their own
initiative back to the researchearelyoccurred A level of psychological inertia was not overcome by
thesefishers as they were natufficiencymotivated to make this calVe think thatin additionalto the
generousnonetary rewardffered,anotherstrongnonrmonetaryincentive may alsbavebeen required
such as was the case in the ESP stioynprove the survesesponse rate.

There has beenidespread success of RDS in a range of highly connecteddisrdch populations (e.g.,
illicit drug users) in densely populated urban settilfgs think that in addition to fishers not bwtivated
by the solidarity oktigmatistion- they are after all participating in a legal and licenced activitly

strong cultural roots potentiallytheir low frequency of social interactions may have been a further
impediment taheir motivation tomakecontact with the researeh In other RDS researdhcluding our
office blockEPS studyclose repeatedtlosesocialinteractionswith seedsanp r o v pegrgpessue o r
@roupmediated social contrdto encourageparticipaton in the survey

Another potential impediment wélse choice of contact technology. In addition to declines in-liswed

use there has been a further recent shift towards text based commuiigatiergeneral populatioifhe

survey was dependent on voice phone calls, and paper coupons. While other methods, such as SMS, could
be used to distribute coupons codes, fishers still needed to ring a phone number and leave a voice
message. An option to establish communicatiorvar@gouson-line text formg(i.e. social mediajnay have
improved the response.



A further possibility for the failure, particularly of the set line case stwdgscepticism among fishers

that the use of research survey data will be used as a jusiifitat implementing management measures
to limit their fishing opportunitiesSuch negative attitudes towards research have the potential to spread
through the social networks of fishers to inhibit RDS recruitiméotvever, in the rock lobster fisher

study, there was strong support for the science aims of the work both by seeds and during the follow up
survey.

Finally, we were not able to test the representativeness of the data as we could not get the mechanics of
the RDS method to worfior our two casetsady fisheriesHowever a simulation dhe RDS methods

suggested thatifferential recruitmenby seed®f fisherscan lead to substantial bias and this bias cannot

be detected from the RDS sample alone

Despite the comprehensive preparation and colieeiforts of our team, international RDS experts,

recreational fisheries survey design experts, fishery managers and recreational fishing advisory members,
RDS did not function as anticipated in two distinct recreational fisheiés Through the fieldrials, the
simple act of <calling the projectos ftinpedonant | t el ¢
to recruitment fromhe manyfishers who accepted a coupon from their pezarticipate in the surveys.

Our methodmay not havelsoaccounted foiotherspecific psychesocial factorghat created impediments

to recruitment. Further work focusing on the motivations of fishers to participate in research sheieys,
preferred communication technologleir psychological responses taémtive types, and the social
inertia that needs to be over comecontiruetoadaptr ui t one
interviewmethod forrecreational fisheries research.

Recommendations

Without a highly motivated population sbcially clogly connectedishers RDS does not appear to be
costeffective method for obtaining representative catch, effort, social and economic data from
recreational fisheries

Future trials of similar methods for surveying recreational fisheries may consider using other types of
survey administration that do not require direct voice contact with staff (e-gdseifistered surveys
online via social media) may result in morertétment. However, such methods need careful
consideration and testing prior to use since theyimagduce a suite of poorly understosaimpling

biases that compromise the representativeness of the sample.

A repeat of previousconomic surveyof the rereational rock lobster fisherpased on a representative
sample of the licence frame, could provateinteresting assessmenhajh value placed on landing
lobsters

Keywords

Chain referral sampling; hidden population; Tasmanian recreational sefline fishery; Tasmanian
recreational rock lobster fishery; Southern Rock Lobster



Introduction

1.1 Sampling recreational fisheries

Recreational fishing is a popular activiigth globally and especially Australia(Arlinghaus 2006;
Cooke and Cowx 2004a; Hey and Lyle 2003; Lewin et al. 200&hd for many speciethe
recreational catchxceeds the commercieghtch(Giri and Hall 215; Lyle et al. 2014b; Zischke et al.
2012) One outcome of the laState of theEnvironment (SOE) report and recent staide
recreational fisery assessments wée suggestion that components of the Australian recreational
fishing sector are moving further offshore in theirquit of fishing opportunitieEvans et al. 2017)
Rapid improvements armbstreductionof fishingtechnologesmay have also improved both the
experience of fishers and the effectivenesheir fishing effort. For examplen NSW between
2000/01 and 2013/1the numler of boatsequippedwith anecho sounder increased by over 50% and
those with GPS merthan tripledTargeted species included traditionalsbifre pelagic gamefish
such as billfisrandtunas but also deepgemersalnd shellspecies such dsue-eye trevalla,
emperorssnappers andods(Lowry and Murphy 2003; Moore et al. 2015 ; Morton and Lyle 2004)
and this may be leading to inteector conflic{ Goodyear R07). For effective management of fishery
stocks ando ensue equitable resourcallocation among sharing sectoadetter understanding of
catchandthe structure and sociatonomic factors afecreationafisheries.Unfortunately reliable
largescalerecreational fiskries datas sparse, with no national survey conducted since @dédry
and Lyle 2003)

Unlike compulsoryself-reportingof catch and effort by mosbmmercial fisheries, assessments of
open access recreational fisheries require 8ag(McCluskey and Lewison 2008; Smallwood et al.
2012) Surveys brecreational fisheries utilised a diverse range of sampling techniques, each
developed to target specific aspaaftarecreational fisherysuch asatch and effortFor largescale
surveys off-site teephone surveys based on random stratified sampling of White Pages listings have
been commonly employed due to their cost effectiveness, regional focus and scéradilibiok et al.
1994) However, the efficacy of telephotasedapproaches amapidly diminishingdue tochanges in
telecommunication usén 2016 only 68% of Australian households were listed in the White Pages,
with a steadylecline 0f2-4% annually(ACMA 2016). Because of a decreasse ofland-line phons,
and their strong demographic skew towards older and wealthier customers, phone interviews
increasingly require weighting and bias corrections to collect representative séBaolesck et al.
2016; Blumberg and Luke 2009; Teixeira et al. 2016)

Unfortunately, obtaining repsentative data from specialised redoe fisheries (e.g. gamefish
fisheries) using traditional methotscostprohibitiveand often ineffectivéecause these specialised
fisheries: 1) lack a complete sampling frame to recruit fishers to survey® @ymprised of fishers

who are too rare to intercept in the wider community, and 3) are spatially and/or temporally diffuse.
Given the nodicenced nature of most recreational fishing, as wethaselativelysmall size oimany
specialised fisheries @ game fisheries)herecreational fishing population can be considered as
dhard to reach herefore, alternative coesffective methods are required.

1.2 Surveying hard to reach populations

Many scientific disciplines researchers rely on the acquisaf selfreported information from human

subjects to better understand particular population characteristics, such the prevalence of specific

diseases. Because a census of the population is often not feasible practicatffectds due to the

comma absence of complete list framefsparticipantsa sample of subjects that is representative of

the target population is needed to make inferences about the characteristics of the wider population.
Unfortunately, obtaining a random or representative sample from a population using probabilistic

samplingg s often difficult due to the biases introdu
the behaviour al responses bysahmpnha nnsg tbo atshoe) .s aOwpnl:



any uncorrected bias can skew the direction and magnitutie oharacteristic being measured (e.g.
% infected by HIV) when expanding the valueépresent the wider population.

Non-sampling biases can be most difficult to understand, quantify and correct, since they may relate to
psychological or emotional factossich as the decision of a person to accept or decline an invitation to
participate in a survey, or rounding numbers when ask to report large numbers. However, with
refinements to the questionnaires these biases can be reduced. Sampling biases ardymore eas
understood, because it involves the process by which the samples are attained, rather than the
aquisitionof selfreporteddata once subjecthas been recruited. Understanding a potential bias does

not necessarily make it easier to correct, butavedl the researcher to better understand the potential
direction and magnitude of the bias and to refine goagregime in future surveys.

Human populations have been sampled using a range of survey methods depending on the

characteristics of the populan gleaned from formative research and the resources available.

Telephone surveys have long been regarded as-effestive method for largecale population

sampling due to most households owning a landline telephone and being listed in a telephone

directory. However, in recent years, landline telephone list frames have become decreasingly
representative of the population. This is primar
unsolicited calls, the number of unlisted numbers, the sx@&wse of landline numbers for internet

use and an ageing demographic of usarsg to ageneral shift towards exclusive use of mobile

telephones. All of these factors contribute to a degradation of the ability of scientists to yield a
representative saple from the populatiovia direct telephone polling.

Researchers in the health sciences often need to understand health issues that are relevant at the
population level, such the prevalence of socially sensitive diseases such as HIV. However, to
understad prevalence at the population level, researchers are often faced with the difficult prospect of
needing to samplgpecificcomponents of the population, which often exist as hidden, raretdiard
reach,or stigmatised communities within the general pujdiuch as people who inject drugs (PWIDs),
men who have sex with men (MSMs), and female sex workers (FSWSs). Such populations-tire hard
reach because they are rare within the wider community, lack a complete list frame, and engage in
illegal, stigmatise@r socially unacceptable activities. As a result, traditional survey methods are often
ineffective or cosprohibitive for sampling these populations. Therefore, alternativeeffesttive
approaches have been developed.

RespondenDriven Sampling (RDS) s first introduced by Heckathorh997) as a means for

surveying hardo-reach populations by capitalising on the social connectivity betimdanduals

who share similar attitudes, traits, or activitiB®S is a form of peaidriven chairreferral samphg

t hat was designed by epidemiol ogi st s -tb-roe addht @, n a
hidden or stigmatised populations, such as PWID, FSW tenddmeless (Heckathorn 1997).

The application of RDS to hattd-reach populations has imased dramatically over the past five

years. Although RDS has been used in a variety of applications in over 120 studies spanning 30
countries (AbduQuader and others 2006), there have been very few instances where population
prevalence estimates from RI8&8mples or estimators have been compared to true populations (White
and others 2012). The simple explanation for this is that if a census of a population could be achieved,
by definitionitwouldnotqa | i fy as-tobheiacdg66hard

Therefore, thgrimaly objective of thahis projectwas to attempt to validate RDS bymparing the
population prevalence estimates derived by RDS suffeegpecialised recreational fishing
populationghat have complete list fames.

1.3 Description of RDS

RDS is a norrandan chainreferral sampling method that works by an initial set of subjects from the
target populatiod o r i § eeeedsingta small number (e 23) of uniquely coded coupons to pass



on to eligible peers from the target population. Subjects receiving a coupon contact the researcher,
compl ete a survey and s er venearscruitskareherf givensoaponse cr ui t
to recruit furtter subjects, and so on, creating rapidly expanding recruitment chains. Sampling
continues unoi |l A & e tpuenchdd bwvbencbyrthe proportion of predetermined

groups within the population (e.g. males and females) varies by less thartt®®@verall sample

regardless of how many further waves are recriftstkathorn 1997; Salganik and Heckathorn

2004) It is at this point, after sample correction using an appropriate estimaitahetcharacteristics

of the samplés presumed tbe representative of the target population. Because respondents are

responsible for recruiting eligible peers, a sample can bestfestively obtained from populations

that are hidden, rare, stigmatisgdonly accessible by insidef@/ejnert 2009)

The efficacy of RDS can be attributed to its dingentive recruitment process that creates group
mediated social contr@la form of peer pressed strengthened by the desire of recruiters to redeem
their secondaryeward(Heckathorn 1990)Therefore, nomesponse is often very low and also not
skewed towards more affluent peers, since subjects who have littletildeseompense often
participate as a favour to a pé€bragnani et al. 2005)

RDS builds on the principles of snowball sampli@@odman 1961put the recruitment process

modelled to compensate for the ramdom sampling of subjects and the subsequent biases introduced
(Heckathorn 1997, 2002n particular, the proportion of the sample representing different groups

within the target populaton@.. mal es vs. femal es) -gamapwaifdght e ditt
bias, created by the tendency of subjects to recruit peers with characteristics similar to themselves
(Heckathorn 2002)

The underlying model of RDSissat ochastic first order fAregul arodo N
limited number of states can be assumed. This is a mdess\process whereby the patterns of

recruitment are dependent only on the characteristics of the recanider.ot t he rreiterr ui t er 6
Therefore, recruitment is ergodic, that is, the process can move between states, any state can recur, and
there is a zero probability that any single state matlrecur(Heckathorn 2002)

The RDS coupon system allowee relationships between a recruiter #malr recruits to be mapped.

This all owsr any &fwfiitlhiiati ond bias to be correcte
group in the final sample (e.g. males versus females) to the group membershipsoibgeetd to

assess whether recruitment was independent.

RDS al so overcomes oO0differential recruitmento6 bi
disproportionally high number of subjects from a particular group (e.g. females) that contain

individuals having larger network sige ( o r fiTHie ggoupetteeefprdras a higher probability of

being recruited, and thus the potential to be overrepresented in the overall sample. By obtaining each
subject 6 s edstheitomlantnmber of éligiblpearsethat could be chosen to receive an RDS

coupord the ratio of subjects belonging to each group can be weighted according to their relative
probability of inclusion.

Understanding how withigroup and differential recruitment biases affect recruitmenauatycs is
important in planning RDS surveys for two interrelated reasons. First, it allows the researcher to
develop a sampling strategy that is most likely to develop robust recruitment chains that recruit a
diversity of subjects, which can largely be tofled by selection of suitable seeds. This will then
allow equilibrium to be reached more quickly tadghus minimise survey costs.

1.4 Assumptions of RDS

Numerous assumptions about the RDS model and recruitment process tapihleeBDS trials in tis
project The underlying assumptions of RDS are that:

i) allindividuals in the target population are in some way socially connected and haveezamon
probability of recruitment,



ii) adyadic relationship exists between peers, that isnémbershimf an individualin the target
populationis known by their peers and vice versa,

iii) recruitment of peers is random and spyeferential,

iv) recruits are selected with probability proportional to their degree size,

v) respondents can accurately recall their degizs and

vi) respondents participate only once and are not duplicated or impers@datd@thorn et al.
2001)

Objectives

The primay objective of FRDC proje2012021 , Triafiand validation of Respondebtriven

Sampling as a cosffective method for obtaining representative catch, effort, social and economic

data from recreational fisheriésvasto trial and validate the chain referral sampling method,

Respmdent Driven Sampling (RDS), for ob+toaiemicthd r e
components of recreational fisheries.

First, weaimed to condua pilot studyto validate the RDS method, anddptimise sampling and
operational pscedure In order to run acientifically valid yeiinexpensive survey, RDS was used as
the sampling method to undertaksimple lifestylewell-being and transpationsurvey of staff at the
Ecosciences Precinct, Brisbane, a governramted buildinghaving a know population size of 827
people at the time of the survey

This projectalsoaimed tofield test RDSon the Tasmanian recreational-Beé fishery.Specifically,
this project aimed to:

1) Conduct focus group meeting wittiternational RDS experts, fisherigsientists, statisticians,
a fishery manager, and recreatibfighing group representatives to explore logistical details
of RDS and design mechanism of RDS survey for recreational fisher

2) Implement RDS survey on the Tasmanian recreationdingstishery, and

3) Comparepopulation characteristics derived from the RDS suwigly that ofthe known
population via a telephone surveylicEnceholders.

With limited number of response from the initial RDS field trial on the Tasmanian recreaticla set
fishery, this project was recoped in early 2018r a second field trial in 2017. The Tasmanian
recreational rock lobstdishery was selected as it has similar properties as the Tasmanian recreational
setline fishery (licenceplbut had aigher paricipation rate. The aim was to conduct a second field

trial of RDS survey on a recreational fishery and compare the result with the known licence frame and
pairwise random telephone survey.



Method

3.1 ESP staff well-being pilot survey
3.1.1 Data and assumptions for developing a sample of ESP staff

To trial the efficacy of RDS against a known population it is necessary to be able to define the
population characteristics (e.g. number of staff employed by each organisation within ESP, gender
ratio). In ader toengage th@opulation, it is necessary to devise a research subject matter that is
relevant to the entire population. In other words, we wanted to minimise the potential-fesponse

or refusal to participate in the study basedrenstudy suject matter alone.

ESP was built as a collaboration hub for various research, management and policy agencies from state
government, CSIRO, and local universities that were relocated from various sites across the city of

Brisbane, Australia. The buildingpen si st s of three 6towersd (A, B an
(East and West) within each tower. The building has five levels containing offices (G, L1, L2, L3, L4)
and three Obasementdé |l evels (B1l, B2 axisionBB), whe

and B3. In total there are a total of 18icdfstrata within the building.

ESP wadirst occupied by government employees in October 2010. As a result of relocating

employees from various distances around Brisbane and further afield, thenewiable disruption

of thar lifestyles. Because ESP was designed without car parking facilities for emplihyaagere

required to rely on other forms of transportation to ESP, such as public train and bus transport that had
routes altered to accommate ESFstaff. This disruption has long been a discussion point for ESP

staff, as they come to terms with a lifestyle change that affected commuting times and physical well
being. Given that the relocation to ESP affected all staff in some way, we decide#e this the

subject ofan RDSsurvey to later compare with the érpopulation of ESRom census data

The AESP -baiafd SMerl @ mirute suavey adminisdtered by telephone. The survey

first collected general demographic informatiowatthe respondent that would serve as the main
characteristics for comparison with the true population (employer, level of the buddthgender).

These were foll owed by more specific questions r
durationand lifestyle since moving from their previous place of employment, but data from this part of

the survewwill not be presenteds it is not relevant to the recruitment dynamics of the RDS Titie!

survey then gathered information on the degree of emgondenta fundamentatequirement for
analysing an RDS sample. Two different questions
people do you know?0 can have a very different n
passing af(see8LPon to?o0

3.1.2 Seeds and recruitment process

The recruitment process was initiated with the selection of seed respondents who would serve to
recruit the first 6éwaved of recruits from the t a
(Goodman 1961)eeds do not need to be randomly selected from the target population since the
compositionof subjects at equilibrium in an RDS survey is independent of the composition of seeds
(Heckathorn 2002)Therefore, by choosingwedl o nnect ed O6super seeds6 or O
represent the breadth of key charactersstif the populatigrthere is a greater probability of

developing long, robust recruitment chains that penetrate deep into the sociometrics of the population,

and therefore reaching equilibrium more rapidly for key population characteristics (e.g. employe
genderXWejnert and Heckathorn 2011)

The recruitment of ESPastf f was i nitiated by selecting seven (
different agencies, were located on different levels of the building, and had large social networks to
maximise the potential for progressirggruitmenteyond the first wave. See@s)d subsequent



recruits were asked to complete the survey and to distribute two uniqadgd paper coupons

(Figure 3.1)o recruit other eligible ESP staff. Each respondent was informed that they would receive
a voucher for a free standard beverage @ffee, teagr soft drinkvalued at around AD$4) at

E S P 6 scafé (riguye 3.2)They were also informed theyould receive a second free beverage
voucher if the recipients of both coupons successfully recruited to the survey. Given the close
proximity of staff to each other, an expiry date éf(rdays from the survey date wdeemed

sufficient and wasvritten oneach coupon. In some cases where respondents indicated they would be
away from ESP for business or personal travel, we extendedpiry periodfor up to 3 weeks.

In order to assess the efficacy of RDS, it needed to be capable of sampling from tphesaaten

for which census data were available. Therefore, explicit eligibility criteria were explained verbally at
the end of each interview and given to each respondent in written form with their coupons and reward
voucher. It was explained that if tbeers whom they choose to give a coupon are ineligible or do not
complete the survey, the second reward would not be granted. To be eligibke $arvey each

respondent must:

1) have a direct ESP phone number assigned to their name (meaning the peesoalluasited
workstation on the staff manifest),

2) not have participated in the survey previously,

3) be at least 18 years of age,

4) know their recruiter personally.

Recipients of a coupon were directed by their recruiter to call-&eelltelephone numberinted on
the couponwhichhad a dedicated message senit®rming respondents feave their name, coupon
code, and a preferred time and telephone number to be contacted. Project staff would check the
message service even®lhours and callespondentback at the appropriate time. A maximum of
fifteen call back attempts were made before removing the subject from the sample, which only
occurred in one instance.



Ecosciences Precinct
Staff Well-being Survey

REWARD (€

GET 2 FREE BEVERAGES* AT CAFE ECO

*Any standard regular coffee, tea, chai latte, hot chocolate, soft drink, or bottled water

It’s been 4 years since staff occupied ESP. How has your life changed?

By simply calling the number below and completing a short survey,
any ESP staff can get up to 2 FREE BEVERAGES* at ESP’s Café Eco

*Any standard regular coffee, tea, chai latte, hot chocolate, soft drink, or bottled water

OPEN TO ALL ESP STAFF 0“"5@

FREE CALL 1800 724 742 R
Monday-Friday 10am-4pm
This coupon expires at 9pm on / / 2014 so CALL NOW!

Figure 31: lllustrations of the front (top) and back (bottom) ofhe yellow recruitment coupons issued to
respondents in the Ecosciences Precinct Staff Weling survey. Respondents were instructed to pass two
coupons to eligible peers to recruit them to the survey.

FREE BEVERAGE VOUCHER

In appreciation of your participation
in the ESP Staff Well-being Survey

Enjoy 1 FREE regular* beverage
- Coffee -

- Tea Cﬂee« E
Lok Chai la“e on Boggo Road....
- Hot chocolate

- Soft drink ;

- Bottled water o
*Optional extras can be added

at additional cost *THIS VOUCHER EXPIRES ON 24/12/2014

Figure 32: lllustration of the reward voucher given to respondents for participating in the Ecosciences Precinct
Staff Wellbeing survey and for recruiting two eligible ESP staff to the survey.




3.1.3 Estimation of personal degree

One of the key assumptions of R®Shat each respondetdanaccurately estimate the number of
eligible peers in their network. Bengtsson and Tho(26d0)foundthat prevalence estimates of a
particular population characteristic will be underestimataetegreequestions relate to how many
eligible people a respondent knows, rather than how many people they would/adnsidler passing
a coupon to.

In this studytwo measures of network size werged to understand the social connectivity of ESP

staff, and to also be used as a weighting factor to correct for differential recruitment bias before

analysing the RDS datéleckathorn, 200/ Res pondent slifyewemgifenanst asked
unlimited number of coupons to give to ESP staff that you know personally, how many people would

you consider giving a coupon to if you had 6 months to distribute thenmi? h e knoveng m A

someon@ was explained to each r espheinfdleameoras bei ng
someone they know well enough to initiate and hold a personal conversation with in person or by

electronic correspondendeor examplefiDid you and your wife Mary enjoy the wedding you attended

in Melbournelast month® It was explained that the relationship also had to be reciprocal, that is, the
respondent knows a particular ESP staff member, and the respondent is reasonably confident that the

ESP staff member knows them. This question allows respondents to estienatalthumber of

people a respondent believes they know, which likely includes people whom they may not know well

or interact with infrequently. We regard this as

People often unknowingly overestimate their populawithin social networks due to egocentric

tendencies that allow them to believe they are well liked by their peers. However, when honing a
guestion to reduce cogitative biases caused by o
social relatbnships can benderstoodTherefore, we followed thextended network sizguestion

wi tHow many of these people would you realistically consider giving a coupon to, and think they

would consider accepting the coupon from you, within the next 4 weBksXjuestion fociesthe

responderis response within a specified time frame, which aids in excluding infrequent, and most

likely weaker, social ties. This was algsedto reduce various egocentric biasesich as egocentrism

and the nf afl s afarmo of peeceptual distogibn commonly evoked by people

assuming consensus based on their own attitudes, beliefs and beh@idlers, 1983 Alicke and

Largo, 199%. In other words, by giving r e s p peerdthehp dwer 6 t o deter mi ne t
and relative strengtbf a social tie (i.e. by deciding to accept a coupon or not), a more realistic
estimate of a respondentédés personal net work si ze
net wor k mate. zeo est.

3.1.4 Questionnaire design

The survey questionnaire was designed to minimise the time burden on respondents and be completed

in 7-10 min when administered by trained interviewers by telephone. Before beginning each

guestionnaire (RDS and online), pesdents were informed that the survey had been approved by the

CSIRO Human Ethics Committee (Application 068/14); how the data would be managed and used;

and asked to provide consent to proceed. After providing consent, the respondent was asked questions
that collected general demographic information (e.g. employer, level of the building, gender). More
specific questions followed, relating to the <cha
physical exercise activity since moving from theinpoes place of employment. The survey then

gathered information on the social network size of each respondent and their involvement with ESP

social and sporting groups.

3.1.4 Analysis of the RDS sample

On completion of the RDS survey, data were analyseyiRDS Analyst (RD&\) software. In
recent years there have been several estimators developed that each claim to address the shortcomings



of other estimators. However, to our knowledge, none of the estimators have be validated against a real
population,and collectively, the estimators have not been compared simultaneously against a real
population. Because census data for ESP staff was available, it allowed us to make statistical
comparisons regarding the performance of each RDS estimator.

Theperformarte of three estimatokgas compared bgstimating the population prevaleruethe

three population characters using the RiaBipledata. The first estimator was the crude or naive

estimator, which usemly the unadjusted RDS sample to produce populatiemalence estimates for

each character. The RBE or the VolzHeckathorn estimatdi/olz and Heckathorn 2008)vas the

second estimator chosen as it is the most widely used in RDS studies because it makes rtore realis
assumptions abodifferential recruitmenthan the original RD$, or SalganikHeckathorn estimator

(Salganik and Heckathorn 2004 hird, we chose therecdptd e vel oped Gi |l ebs Sequen
(SS) estimato(Gile 2011) as it has been specifically designed to be implemented in surveys where

the sampling fraction isore than 3% of the populatiofTyldum and Johnston 2014)he census

data also allowed us to generate a simple random sample (SRS) of the poputatiopace the RDS

estimators to.
3.1.5 Homophily

Understanding the extent to which a particular group recruits from within or outside thad group
known as 6 sonpootgnhfor migirdising withirgroup affiliation bias. Using the

population characteristic of gender potation homophily can be defined as the ratio of the expected
number of maldemale couples to the expected number of sgemeler couples. Therefore, larger
population homophily values indicate more homophily on gender prevalence. In other words, a
homoplily value of 1 means the couples are random with respect to gender. A value of 2 means there
twice as many samgender couples as we would expect if there was no homophily in the population.
As an example, if the population homophily for gender is 0. &etare 25% more mafemale

couples than expected due to chammeicatingthere is actually heterophily on gender within the
population. If the population homophily on gender is 1.1, there are 10% moreyeader couples

than expected due to chaneed thereforepnly modest homophily on gender. Convergence of
population characteristics can still be reached if recruitment is highly homophilic or heterophilic, but
the sample is less likely to be repnetsdive of the true population.

3.1.6 Population census data for ESP staff

Due to government health and safety policy and legislatioip-date staff manifests are required to

be held by each agency occupying ESP. Together, tioeserisea complete census of the ESP
population. For each organisatiorgféimanifests included surname and given name, employer,

building level and wing, gender, telephone number and email address of each staff member. To align
the actual population with the eligibility criteria of the RDS respondents, wéednfiom the censs

staff who:

i)  did not have a direct ESP landline telephone number assigned to their name. Staff with only
a listed cellular phone number were also omitted since they often utilised a number of work
sites or were on shererm specialised work contracts,

i) did not have a designated workstation in the building, which is often the case with
temporary or shoiterm contract workers, or

iii) were noted to be on leave for a period of more than 3 months or on a secondment during
the study period, and were therefore aiutrame. A total of six staff was omitted from the
census.

3.1.7 Effects of non-response on RDS population proportion estimates

Since the objective of RDS is to attain a sample that can be weighted to produce representative
population estimates, it is important to determine whether the characteristicsrespondents differ



to those of the respondents, which may bias prevakestoeates. Nomesponse in RDS surveys can

be separated into three componentiss;s uee foufs acl osu p(ofinl
will accept a coupon andill complete a questionnaijre but | dondt wish-to recr
respone (Al wi | | accept taerc oiufpoln,wibsult twad | g ardteicd idpea tl

Refusals constitute the decision by an eligible subject to decline acceptance of a coupon offered to
them by a survey respondent. Because this is a special caserebponsesefusals will be addressed
separatelyn section4.1.10

Norrissue of coupons can be defined as the failure of a survey resgbndemtas completed the
interview and received their rewdrdo distribute one or more coupons to an eligible subject. There

may be a range of reasons why coupons are not issued such as; coupon expiring before attempting to
distribute them, insufficient/undesirable secondary incentive, did not know an eligibletdabje

approach, or their eligible peers had already participated in the survey. It is important to know how
many coupons fail to be issutmbetter understand the extent to which coupon rextpidecide not to
participate.

True nonAresponse is the accepte of a coupon by an eligible peer who fails to participate in

interview. The unrelinquished coupon therefore appears in a database as the respondent failing to

recruit an eligible subject, rather than an eligible subject failing to participate. Theteemaaange of

reasons why coupon recipients do not participate such as; later deciding the study was not as

interesting as first thought, coupon expiring before being able to contact the reseaftdethe fault

of the recruiter distributing the couptoo close tahe expiry date, insufficient amdesirable initial

incentive. It is important to know the extent of r@sponse to determine if the sample is affected by

nonr esponse bias. Further mor e, i t 0s suexideDoottot o bet
participate so that meassman be put ito place in future surveys to increase the response rate, such

as inceasing the initial incentive.

Without violating the confidentiality of every subject who received a coupongénierallynot

possible to survey nerespondents in RDS surveys. However, by asking respondents about the
recipients of their coupons, it is possible to build a general demographic profile of each coupon
recipient with respect to the key population characteristicgjbeeasured in the study (e.g. employer,
gender and building level). The characteristics of theragpondents can then be compared with the
characteristics of the respondents to determine is the sample is likely to have beentaffeoted
response bi&

In a follow-up survey of respondents, they were asked to provide information on each of the two
coupons they were issued. First they were asked if the first coupon was attempted to be distributed,
and if so, if it accepted by someone, and how many itlaysk to be accepted. If the coupon was

accepted, the respondent was adkadthout revealing the ideity of their peerd to reveal the

employer, gender and building level of the coupon recipient. The same process was followed for the
second coupon. Durg this questioningve were also able to determine if one or both coupons were

not distributed, either because they were not accepted by a peer, or if the respondent did not attempt to
distribute them. This allowed us to identify Rigsued coupons andistract these coupons from our

overall estimate of nonesponse.

Although it would be equally as important to determine the characteristics of subjects who refused to
accept a coupdn other than for the reason of already participating in the sértleig wasnot

possible since the followp survey needed to minimise survey burden on the respondent, and some
respondents experienced up to eight refusals. Therefore, we focused on the frequency of refusals
encountered by respondents and the explanations prawvideflising to accept a coupon.
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3.2 RDS methodology fisher focus group meeting

A RDS technical workshop was undertaken or2Z9March 2014, at the Ecosciences Precinct,

Brisbane to discuss the survey design and logistical details of a trial of RDS irsthanian
recreationasetline fishery (TR$). The workshop was attended by international RDS experts,

fisheries scientists, statisticians, a fishery manager, and recreational fishing group representatives. One
key recommendation from the workshop was tdartake a focus group meeting with a diverse group

of TRSFfishers to seek their feedback on specific aspects of the survey method, such as the incentive
amount and type for participating in a questionnaire and recruiting eligible peers, and how they would
most likely go about recruiting other fishers to the survey.

We asked existing contacts within thRSFif they would be willing to participate in a focus group,

and to extend invitations to other eligible fishers. We also sought the assistance firaer&atjonal

fishing stakeholder groups Recfishing Research (Brett Cleary) and TARFish (Mark Nikolai) to extend
invitations to eligible fishers through their networks. The project objectives and focus group aims were
explained to each potential focus grqgsticipant who requested to be part of the focus group. They
were informed the meeting would take place in Devonport on 13 August 2014 for approxirdately 2
hours and they would be rewarded with a $50 eftpos card for their time and contribution. Although
existing research and the invited expert to the RDS technical workshop indicateetlihatis almost
exclusively undertaken in the northern half of Tasmania, we held a second meeting in Hobart on 14
August following the advice of Brett Cleary to catar anysetline fishers in the region.

Focus group applicants were assessed on their location of residence, level of fishing experience, and
whether they were a member of a fishing club or not. Our aim was to enlist a diverse group of fishers
who wouldhopefully represent the full spectrum of fishers we would likely encounter in the formal
RDS survey of the T8F. Whilst we sought to have a diverse group of fishers, we also aimed to have a
small enough group where open and honest discussion coulolaakenvhere each participant could

feel they could contribute. Therefokge capped the focus group at 10 participants in each location.
Although we confirmed 10 participants in each location, seven and two fishers aatigaitjed and
participated in th®evonport and Hobart workshgpespectively

3.2.1 Workshop objectives
1. To inform recreational fishery stakeholders of the need for the current research project to trial a

new method to representatively sample Harteach participants in specialisegcreational
fisheries in Australia,

2. To seek honest and constructive feedback on the personal thoughts, opinions anidpeafept
Tasmanian recreational dete fishers with regards to a proposed survey approach and
questionnaire to study the longlirisHery using Respondent Driven Sampling (RDS),

3. Toundertake a trial of the questionnaire to be administered to RDS respondents by telephone to
collect demographic, social, economic, and fishing data on the Tasmanian recresatitimal
fishery,
4. To seekexpressions of interest from eligible recreational longline fishers to act as RDS survey
060seedsd to recruit the first wave of survey
3.2.2 Focus group workshop structure

The same agenda was followed at Hottus group workshop including:

1. Introduction of the project team,
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2. Introduction of the participants, their fishing activities, and what they hope to get from the
workshop,

3. The objectives of the workshop,

4. A brief background to the project and RDS, and #hedrto trial RDS to cosffectively sample
specialised recreational fishers,

5. Presentation of our proposed survey design for the formal RDS survey in Tasmania and
invitation for comment and critique,

6. Focus group questionnaire relating to elements of th® &Dvey approach,

7. Open discussion of identified issues,

8. Preliminary trial of the online questionnaire designed for the &rRDS survey of the
Tasmanianecreatbnal setline fishery,

9. Wrap up, final comments and issue of reward cards.

The most importardaspect of the workshops was to elicited honest responses from participants. It was
reiterated during the introductory material that we sought honest and critical feedback since we aimed
to produce a survey that could be implemented in any fishery irefllée were also aware that we

were likely to have fishers with a range of personality types at the workshops and wanted to ensure
each participant had an equal chance of having their opinions considered. In workshops there can be a
small number of more vat participants who may influence the thoughts and actions of other
participants, which would be counterproductive to the aims of the workshops. We also wanted to
record the initial opinions and thoughts of fishers when asked about specific aspecR@Ethervey

(e.g. size and colour of survey coupons) since these are the thoughts that other fishers are likely to
have when exposed to those aspects in the formal RDS survey. Therefore, we administered the
guestionnaireAppendix J by revealing the quesin for 23 minutes on a projector scredfigure

3.3) and having participants record their answer on a sheet that contained multiple choice answers or a
blank space to record informatioAgpendix 3. This prevented participants revisiting earlier

guestios to change their answers in response to discussions or influences by other members of the
focus group.
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Figure 33: Photograph of the focus group workshop underway at Davenport, Tasmania on 13 August 2014.

3.3 Tasmanian recreational set-line fishery field trial
3.3.1 Population characteristics and questionnaire

To trid the efficacy of RDS in the TRSit was necessary to first define the population characteristics
that could be compared with data with a census of fiskeng a telephone survey. The key

population characteristics aimed to be monitored were gender (male, female),-89e3180, 50+),

region (e.g. north, west, south coast), fishing frequency (low avid, avid, high avid), fishing experience
(novice, expaenced), and fishing club membershi-club member, club member). Census data for
licensed fishe® for later comparison with the RDS survey dataas made availabk® the project

by the Tasmanian Department of Primary Industries, Paéflser and Enviosnment (DPIPWE).

The questionnairéAppendix 3 contained 43 items and wessigned to badministered by telephone

in 10-15 minutes by trained interviewers. The survey first collected general demographic information

about the respondent that would seagehe main characteristics for camigon with the census data

from the licenceframel hese were foll owed by more specific q

fishing activities, followed by queswhichdsns seekin
critical for sampleweightingby RDS estimators for estimating prevalence of population

characteristics (e.g.gender) Thr ee questions asked respondents t
(all l ongline fishers theryeekono(w liln |Toansgnainniea )f,i sihi
Tasmania whom they would consider giving a couporatmjfi i mme di at e mont hly degr
longline fishers they know in Tasmania whom they would consider giving a coupon to, and were

likely to see in the next 4 wegk

3.3.2 Seeds and recruitment process

The RDS survey began by selecting 6seedd respond
fishers from the population. Since we had already recruited fishers to the focus group workshops who
appeared wellannected in the fishend understood the RDS process, we contacted some of these
individuals by telephonand invitedthem to participate. We chose six seeds to represent a diversity of

fisher types, based on their geographic location (north, northvessstt,and south coast), club

membership (nowlub members and club members), aedceivedability to communicate to

objectives of the research and the RDS process to their peers.

An appointment was made with each seed to complegudsionnaire by tephone. On completion
of the interview, each seed was samtintroductory letter explaining the objectives of the research
(Appendix 4 and a reward and coupon Kiigure 3.4. The kitcontained threeniquelycoded paper
couponshavinga validity periodof three months from the date of isg&égure 3.9, a $20 castike
eftpos card that was valid for twelve montkggy(re 3.6, and instructions on how to distribute the
coupons to eligible peers. Strict eligibility criteria were explained to the sedéaah subsequent
respondent, and printed on the reward wallet. driteria were that each person:

1) Must live in Tasmania

2) Must be at least 18 years of age

3) Must hold a recreational ske licence

4) Must fish, or intend to fish, with a recreational longi
5) Has not previously participated in the survagyd

6) Must be someone the respondent knows personally

Although respondents were sent paper coupons that they could physically pass to their peers, the
rewards wallet also contained instructionsdtterndive referralmethods It was explained to the
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respondent they could send theth@racter coupon codieem each coupon and the survey free call
telephone number to an eligible peer by email, social meli§, & transcribedia telephone.

Recipients of a@upon(or code)were directed by their recruiter to call a ifskhe telephone number
printed on the coup@nwith a dedicated message service and leave their name, coupon code, and a
preferred time and telephone number to be contacted. Project staff weualdthe message service
twice perdayand call back respmlents at the appropriate time.

On completion of the survey, respondents were informed they would receive a secondary reward of
$10 for each peer they recruited to the survey who met all six étigibiteria, but if a peer was not
eligible, they would not receive the reward for that peer and they would not be offered a replacement
coupon. The secondary reward cards were sent in a different wallet in $10 denominations and a
message of appreciatiovas printed on the walleFigure 3.7.

Following the advice of fishers who attended the March 2014 technical workshop and the focus group
workshops, we aimed to begin the survey on 1 October 2014 to coincide with the peak fishing season
and the finishhe survey by October 2015. We recruited the first seeds and officially started the survey
on 5 November 2014. Since we aimed to document the organic recruitment of fishers, we deliberately
did not advertise the project because we did not want to influbagecruitment process by

attracting i) fisherwho may have a preference to participate in research (i.e. volunterism), or ii)
ineligible fishers who may seek out coupons to redeem for the reward.
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Tasmanian Recreational
Set-line Fishing Survey

REWARD & COUPON KIT

www.rdsrecfish.com

www.activ8card.com.au

Thank you for supporting the Tasmanian How to distribute your survey coupons to
Recreational Set-line Fishing Survey earn up to an additional $30

These are your
recruitment coupons

® 1x 8520 exclusive eftpos reward card
® Coupons to recruit other eligible fishers

® Instructions for distributing your coupons Who can you give a coupon (or code) to?

MUST fish with a recreational longline

MUST hold a Recreational Set Line Licence
MUST live in Tasmania

MUST be 18 years or older

HAS NOT previously participated in this survey

MUST be someone you know personally

Figure 34: lllustrations of the reward and coupon kit sent to respondents after they completed the
guestionnaire for the Tasmanian recreationaktline fishery survey. The kit contained three yellow survey
coupons and a $20 eftpos reward card.
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7"7"? ID
‘Tr/‘—:«f’ Tasmanian Recreational
Set-line Fishing Survey

REWARD

You can receive up to $50 for participating

IMAS

The CSIRO and IMAS are conducting research on the longline
component of the Tasmanian Recreational Set-line Fishery.

If you go recreational longline fishing, are 18 years or older, and hold a
set-line licence, you can receive up to $50 by participating in the survey.

FREE CALL 1800 724 742

Call Monday-Friday 9am-1pm for an interview
Or leave a message anytime to request a call back

“1TTUTE FOF MARINE AND

This coupon expires at 11pm on / / so CALL NOW!

Figure 35: lllustrations of the front (top) and back (bottom) of the yellow recruitment coupons issued to
respondents in the Tasmanian recreationsgt-line fishery survey. Respondents were instructed to pass three
coupons to eligible peers to reait them to the survey. The coupons had an expiry period of three months.

Tasmanian Recreational $ 50
Set-line Fishery Survey

In Appreciation
of Survey
Participation

@ ;g@n)c mas |

Figure 36: lllustration of the eftpos reward card issued to respondents who completed the questionnaire for
the Tasmanian recreationaet-line fishery survey. The card had an expiry period of 12 months.
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Thank you for supporting Tasmanian Recreational
recreational fishing research  Set-line Fishing Survey

'anian Recreati

REWARD KIT

www.rdsrecfish.com

This wallet contains your reward card

www.csiro.au
www.imas.utas.edu.au

www.frdc.com.au

CSIRO

Thank you for supporting the Tasmanian
Recreational Set-line Fishing Survey

Don't forget to activate this card at

www.activ8card.com.au

Enclosed are your reward cards

- No. of eligible longline fishers recruited
- No. of eftpos reward cards enclosed
- Total combined value of eftpos cards

Please carefully read the instructions
on the back of the card before use

Figure 37: lllustrations of the secondary reward kit sent to respondents after they successfully recruited at
least one eligible peer to the Tasmanian recreatiorsat-line fishery survey. The kit contained the appropriate
denomination of eftpos reward cards, being $10 for each peer recruited, up to a maximum of three peers.
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3.3.3 Follow-up survey

Around four weeks after the RDS survey was complete, a fallpwurveyof respondents was

undertaken where we asked the same question ofiheirediatedegre®in order to assess how

consistent each respondestimated their degreAmong other questionsje alsotesedthe

assumption of the existence of reciprocal dacia e s wi t h each member. i n eact
Finally, we asked respondents a range of questions to better understand the motivations and

impediments to participating and recruiting peers to the survey.

3.3.4 Analysis of the RDS sample

On completiorof the RDS survey, data were analysed using RDS Analyst{RDRsftware. We

chose to compare the performance of three estimators for estimating the population prevalence of the
three populatiomharacters using the RDS data: thede or naive estimatorhich uses the

unadjusted RDS sample to produce population prevalence estimates for each ¢cR&dleor the
Volz-Heckathorn estimatdi/olz and Heckathorn 2008andGi | e s Sequent i al Sampl
estimaton(Gile 2011) Homophily was estimated by REXSfor each population characteristic to

determinethe extent to which a particular group recadifrom within or outside thagroup.

3.4 Tasmanian recreational rock lobster fishery field trial
3.4.1 Population and economic questionnaire

To trial the efficacy of RDS in th€asmaniarRock Lobster Fishery it was necessary to first define the
population characteristics that could be compared with data with a census of fishers using a telephone
suvey. The key population characteristics aimed to be monitored were gender, age, region, fishing
frequency, fishing experience, and fishing/dive club membership.

The questionnaire (Appenddy contained 48 items and was designed to be administered by telephone
in 10-15 minutes by trained intervieweBesides from slightly different fisheries specific questions
we followed the same procedure as reported for thingetisheryin section 3.3.

In analysing the economic data we collectedused the following formula to determine the amount
of money spent per lobster on average by seed fishers for each of the gear types.

ViR QE REQE W @ IR £VQ00 & £ CAEE WO Oi 6 & & o WaQE @A £Q DA Q
£6aQDE DI BEADQ

3.4.2 Seeds and recruitment process

Seedrecruitmentphase 1

The RDS survey began by selesetvagtdéseedbduresphbed
fishers from the population. We | ooked for O6soci
commercial business suchdsp chandlers, tackle and dive shdpst would come into regular

contact with fishers. Wehen contacted these business via telephone to explain our research outcomes

and seek their assistance as seeds. Many business responded that they had both avid fishers on staff

and came into contact with many fishers on a weekly basis. Given the pdiaséd that can be

introduced in RDS surveys by differential recruitment, we were concerned that geographic region in
TasmanigNorth vs Suth)and gear types (diver vs poti@mg) would present the largest potential

impediment to recruitment in our sy Toaddresshisissueswe planned to recruit aufficient

number of seeds from each region and gear typstamisethe probability of recruitment occurring
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across boundaries and help the overall efficiency of the recruitment process for drawing a
representative sample. We thus chose twenty seeds to represent a diversity of fisher types, based
their geographic location (North n = 10 wvsugh n = 10)fishing mode(pottergrings n=10)and

divers n=10). North, South, dive anapseeds were evenly distributed so estchtumhad 5 seeds.

After first contacting and assessing potential seeds via telepfmoa@pointment was made with each
seed Project staffravelled around the state to personally bsefdon the researclihe intricacies of
the methodgcomplete the questionnaire in person distributethe initial reward and coupons. This
personto-person and placedoased seeding was a return to how the RDS method hasrhaitionally
implemented in othasrbanstudiesof hidden populationgOn completion of the interview, each seed
was provided withranintroductory letter explaining the ajtives of the research (Figure 3a®ida
reward and coupon kit (Figure 3.9he kitcontained three uniquelsoded paper coupométh a
validity period of three months from the date of isgtigure 3.10, a $20 casfike eftpos card that
wasvalid for twelve months (Figure 3.}1and instructions on how to distribute the coupons to
eligible peersStaffthen personallprovidedseed with a thorough explanation bbth theRDS
recruitmentprocess and the strict eligibility criterfiar potential recruitswhich was also printed on
the reward wallet. The criteria were that each person:

1) Must live in Tasmania

2) Must be at least 18 yeanfage

3) Must hold acurrentrecreational rock lobster licenoe held a licence in the previous segson
4) Must have fished or intend to fish, for lobster in the last 12 months or this season

5) Has not previously participated in the survagyd

6) Must be someonthe respondent knows personally

Although respondents were sent paper coupons that they could physically pass to their peers, the
rewards wallet also contained instructions for remote referrals. It was explained to the respondent they
could send the 6 @nacter coupon code of each coupon and the survey free call telephone number to
an eligible peer by email, social media, SMS or transcribed by telephone.

Recipients of a coupon (or code) were directed by their recruiter to califeetotelephone numbér

printed on the coupoinhaving a dedicated message service and leave their name, coupon code, and a
preferred time and telephone number to be contacted. Project staff checked the message service twice
each day and called back respondents at the ajguepme.

On completion of the survey, respondents were informed they would receive a secondary reward of
$10 for each peer they recruited to the survey who met all six eligibility criteria, but if a peer was not
eligible, they would not receive the rewdor that peer and they would not be offered a replacement
coupon. The secondary reward caffeigure 3.12were sent in a different wallet in $10 denominations

and a message of appreciatiorsvgainted on the wallet (Figure 3)11n a further effort tseduce any
perception that our study was a O0scamd we al so
that provided further information on the pess and contact details
(https://research.csiro.au/rdstaslobster)

We planned to conduct our survieggm January to May 2017 as this coincided with the peak fishing
season for rock lobstéryle et al. 2014a)We undertook our first round of seeding within the
Tasmanian rock lobster recreational fishery between 18/1/20430/1/2017; meeting with 20 seeds

who were working within fishingelated industes. Since we aimed to document the organic
recruitment of fishers, we deliberately did not advertise the project because we did not want to
influence the recruitment process by attracting fishers; i) who may have a preference to participate in
researchi(e. volunteerism, or ii) ineligible fishers who may seek out coupons to redeem for the
reward.
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OCEANS & ATMOSPHERE FLAGSHIP

Tasmanian Recreational Rock Lobster Survey
Dear fellow rock lobster fisher,

Thanks for helping us collect data to sustainably manage our rock lobster fishery.
Background and objective of the research

For many years scientists and managers have worked to improve the gathering of reliable data on
recreational fisheries. This is far more challenging than for commercial fisheries where the numbers of
operators are generally small, operators are licensed, and catch and effort reporting is compulsory.

By contrast, the number of recreational fishers is large, they are dispersed throughout the entire
community and their individual activities are extremely diverse. This makes collection of information
that is representative of the activities of all fishers difficult.

The CSIRO and the Institute for Marine and Antarctic Studies (IMAS) at the University of Tasmania have
received funding from the Fisheries Research and Development Corporation to trial an innovative survey
approach that has the potential to be highly effective for particular recreational fisheries. The method is
known as Respondent-Driven Sampling (RDS). This uses the fisher’s social network to source eligible
participants to take part in the survey. Our aim is to trial this method on a well-documented fishery and
see if our new approach provides a representative picture of the fishery.

Nature of the research

This study will focus on the Tasmanian recreational rock lobster fishery. The scope of the survey will be
on techniques used (dive, pot or ring) and the social and economic aspects of lobster fishing in Tasmania.
The study consists of two components run in parallel, (1) a trial of the RDS method, and (2) a standard
telephone survey of rock lobster fishers selected at random from the database of licence-holders. While
both components will run independently of each other, they will collect the same information. Data will
be shared with team members from both the CSIRO and IMAS. This will allow us to compare and contrast
the two methods.

As the name suggests the RDS method is driven by the respondents, with fishers asking their fishing
friends to participate. All participant will be given a reasonable reward ($20) for taking part in the survey.
If you can then recruit up to 3 more fishers to participate you will receive an additional $10 reward for
each successful recruit.

Your role in the research

Your role is to be a ‘seed’ or initial respondent to begin the survey chain in your social network of fishing
friends. Your task is to first answer the survey and to distribute your 3 referral coupons to other eligible
rock lobster fishers within your home region. Enclosed is a wallet containing your initial $20 reward,

3 coupons, and detailed instructions on how to distribute your coupons. If you have any questions
regarding the project, please do not hesitate to contact me on (03) 6232 5239.

Kind regards,
Dr Tim Lynch

Senior Research Scientist
CSIRO Oceans & Atmosphere

Figure 38: Letter tol K S seed®)? WB a4 L2y RSy ia 2F GKS ¢lavYlyAly wSONBI (A
was used to sampléicence holders.
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Tasmanian
Recreational Rock
Lobster Survey

REWARD & COUPON KIT

https://research.csiro.au/rdstaslobster

www.activBcard.com.au

@ @

Thank you for supporting the Tasmanian How to distribute your survey coupons to
Recreational Rock Lobster Survey earn up to an additional $30

1 x $20 exclusive eftpos reward card

e Coupons to recruit other eligible fishers These are your

: T recruitment coupons
® Instructions for distributing your coupons

Who can you give a coupon (or code) to?

MUST fish recreationally for rock lobster

MUST hold a Recreational Rock Lobster Licence
MUST live in Tasmania

MUST be 18 years or older

HAS NOT previausly participated in this survey

MUST be someone yau know persanally

Figure 39: lllustrations of the reward and coupon kit sent to respondents after they completed the
guestionnaire for the Tasmanian recreational rock lobster fishery survey. The kit contained three yellow survey
coupons and a $20 eftpos reward card.




ID

Tasmanian Recreational
Rock Lobster Survey

@ REWARD =

You can receive up to $50 for participating

The CSIRO and IMAS are conducting research
on the Tasmanian Recreational Rock Lobster Fishery.

If you go recreational rock lobster fishing, are 18 years or older, and hold a
rock lobster licence, you can receive up to $50 by participating in the survey.

FREE CALL 1800 724 742

Call Monday-Friday 9am-1pm for an interview
Or leave a message anytime to request a call back

This coupon expires at 11pm on 31st May 2017 so CALL NOW!

Figure 310: lllustrations of the front (top) and back (bottom) of the yellow recruitment coupons issued to
respondents in the Tasmanian recreationsét-line fishery survey. Respondentseare instructed to pass three
coupons to eligible peers to recruit them to the survey. The coupons had an expiry period of three months. For
our second wave of seeds we extended this date tilF30uly.

o
Tasmanian Recreational Tasmanian Recreational
Rock Lobster Survey Rock Lobster Survey
In Appreciation In Appreciation
of Survey of Survey
Participation Participation
@ = 4 @G = %
rmoc IMAS eftpos rmmc IMAS eftpos

Figure 311: lllustrations of the eftpos reward card issued to respondents who completed the questionnaire
for the Tasmanian recreational rock lobster fishery survey ($20) and the card to be placed into the secondary
reward kit sent to respondents after they succesdfulrecruited at least one eligible peer to the Tasmanian
rock lobster fishery survey.
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Thank you for supporting
recreational fishing research

https://research.csiro.au/rdstaslobster

1800 724 742

1800 446 347

www.activ8card.com.au

www.csiro.au
www.imas.utas.edu.au

www.frdc.com.au

Thank you for supporting the Tasmanian
Recreational Rock Lobster Survey

- No. of eligible fishers recruited
- No. of eftpos reward cards enclosed

- Total combined value of eftpos cards

IES U ERIET
Recreational Rock
Lobster Survey

REWARD KIT

This wallet contains your reward card

Don’t forget to activate this card at

www.activ8card.com.au

Enclosed are your reward cards

Please carefully read the instruc-
tions on the back of the card before

use

Figure 312 Secondary reward kit sent to respondents after they successfully recruited at least one eligible
peer to the Tasmanian roclobster fishery survey. The kit contained the appropriate denomination of eftpos
reward cards, being $10 for each peer recruited, up to a maximum of three peers.
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3.4.3 Reseeding: Seed recruitment phase 2 and 3

As it became apparent that we were nagidly recruitingrespondentérom our initial 20 seedsye

continue to introduce new seeds in an attempt to prodabastrecruitment chaindVe commenced

a second round afeed recruitmenih mid-March 2017and a third in miedune 201But focused our

efforts onSCUBA diverstheonly group that had responded in the first rolve targeted dive clubs

and held organised social events in an effort to recruit fishers. We also made further adjustments to the
method in an effort to increase participatioimst; we seeded withimaorganisedjatheringa

volunteer suksection of SCUBA dive club membewher than with individualsom commercial
businesseafter providing briefings to the club executive dhen a presentation &l members. We

also increasd the initial incentive, providing $40 to each club member for attending (paying for dinner
and a drink) as well as $20 ftbre subsection of volunteers whoompleedan interview. We

completed focus groumeetings with seeds tite Tasmaian UniversityDive Club(TUDC) (Figure

3.13, Ocean DiversTasmanian Underwater Dive CI(BUDC) andthe Tasmanian SCUBA dive

club. Two clubs were based in the So(TtUSC and TUDChnd the other two in the North.

Figure 313: Staff nterviewing lobster fishers from the d&amanianUniversityDive Qub during the second phase
of seed recruitment.

3.4.4 Follow-up survey

Four weeks after the first round of RDS seeding survey was complete, afglow  6-w@s@nrey
of respondents vgaundertaken where wslaedquestions (Appendig) to better understand the
motivations and impediments to participating and recruiting peers to the survey.
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Results

4.1 ESP staff wellbeing pilot survey
4.1.1 Population census data for ESP staff

A total of 827 staff membenwasdeemed to be iframe residents of ESP, having a direct fixed

telephone line assigned to their name. These staff represented eight agencies: Department of Science,
Information Technology and Innovation (DSITIA) (312), CSIRO (282 staff), Department of

Agriculture, Forestry and Fisheries (DAFF) (201), Department of Natural Resources and Mines
(DNRM) (12), University of Queensland (UQ) (7), Department of Environment and Heritage

Protection (EHP) (6), Griffith University (GU) (6), and University of the Suns@ioast (USC) (1).

The breakdown of staff by agency, building level and gender is given in Appérichxprotect staff
confidentiality, names have been omitted from the manifest and replaced with an arbitrary staff ID
number.

4.1.2 General RDS survey results

A total of 394 couponwasissued during the RDS study, yielding 197 eligible respondents and one
ineligible respondent who did not know his recruiter personally. No individuals attempted to
participate in the survey more than once, or to impersonatégable subject. Given thenown

population size of 827, the RDS sample represents a sampling fraction of 23.8%. The rate of
recruitment increased rapidly between week 3 and 9, before reaching an asymptote. The cumulative
number of coupons issued folled a similar trend through tim&igure 4.).

A total of 175 of the 197 eligible respondents (89%) participated in the foliogurveywith two
respondents declining to participate, 12 respondents confirmed to no longer work at ESP, while the
remainingeight respondents were unable to be contacted afterteighhonecalls.

Of the respondents recruited to the survey, 37% did not recruit anyone, while 29% and 34% recruited
one and two eligible subjects, respectivétigire 4.2. The majority of respatents distributed both

of their coupons to an eligible peer on the same day they received the coupons, or the following day
(Figure 4.3.
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Figure 41: Cumulative number of issued and redeemed coupons per week during a survey of government
workers at the Ecosciencd®recinct using Respondent Driven Sampling.
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Figure 42: Percentage of respondents in the RDS survey at Bmsciences Precinct who recruited zero, one
or two eligible peers to the survey.
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Figure 43: Number of days taken by respondents to have each of their two RDS coupons accepted by a peer
at the Ecosciences Precinct.

4.1.3 Motivations for survey participation

Respondents indicated that their primary reason for participating in the survey was to collect the
reward of a free beverage at the ESP cafe (37%), a favour to the person who offered the coupon (who
was often said to beigien to collect their secondary beverage reward) (29%), to contribute to the
knowledge of staff welbeing at ESP (23%), or because they like to participate in any type of research
(9%) (Figure 4.4. Other reasons included respondents having an interst gampling procedure

and one respondent felt they were coellmgtheir peeto participate.

Almost all respondents (97%) believed that the initial reward of the free beverage was appropriate
recompense for calling the survey telephone line, requesstimgterview time, and participating in the
interview. The remaining 3% were unsure if the incentive was adequate since they did not drink
coffee, despite the voucher being redeemable for any type of bevsrhging water, and soft

drinks
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When respondds were asked whether they would have still participated in the survey if no reward
was offered, 64% believed they would, while 22% and 14% said they would not participate or were

unsure Eigure 4.9.

4.1.4 Peer selection by respondents

In order to undestand the recruitment dynamics within RDS surveys and to determine if the
assumption of random peer selection within an 1in
asked to report the primary way they selected a potential peer to offer a copdwoTmajor

selection strategies were closely coupled, being peers they most frequently interact with at ESP (23%)
and peers who were physically |l ocated closest to
indicate that peers were not selegbed e f e r e ndiveraet Ay gwaef ipeer so, whi ch
only 2% of respondents§igure 4.§.

% of respondents

The reward Favour to a Contribute to Participate in Other Was coerced
peer knowledge any research
of staff
well-being

Figure 44: Primary motivations for staff at the Ecosciences Precinct to redeem their coupon to enter the staff
well-beingsurvey.
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Figure 45: Percentage of respondents who would participate in the Ecosciences Precinct staftheéig
survey if no reward was offered for participation.

25

% of respondents

Most Closest to Likely to Located Asked Unlikely to Close friend Would Diverse Interested in
frequently my desk complete outside my anyone until have who would  participate range of the survey
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Figure 46: Percentage ofespondents selecting a primary strategy for selecting peers whom they offered a
coupon to invite into the Ecosciences Precinct staff wiedling survey.

4.1.5 Degree of respondents

Respondents estimated having degree sizes ranging from 3 to 600 péetfse witerage being 36.38

(= 1 SD 27.37) peers-{gure 4.7. Figure 4.7clearly illustrates the presence of rounding bias for
degree estimates, with respondents generally reporting degree sizes in multiples of five or ten. This
rounding appears to worsetitivdegree sizes above ,30hich appear ttncrease in multiples of ten.

For each agency, the mean reported extended degree was hadiwit not statistically than that of

the immediate degree, often by more thanRBure 4.8. When respondents weagked to estimate

their immediate degree@weeks laterinthefollomp survey (i .e. the fArecal]l
the mean estimates were higher than the initial estimates for each dggocg 4.8. When asked
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Figure 48: Mean (= 1 SD) size of four types of sedported degree measures estimated by respondents from
each agency at the Ecosciences Precitatr detailed descriptions ofach degree type refer to Methods

section.

4.1.6 Recruitment dynamics

Figure49 |  ustr ates

t he

recr ui

t ment process

ni

recruit any respondents, four seeds did not progress beyond the first waseedmeogressed to the
third wave, while the remaining (CSIRO, Male, L1) produced 92% of the sample from 18 waves. RDS
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was highly effective at accessing staff from 7 of the 8 agencies at ESP, and notably staff from USC
and UQ which census data indicate vepresented by only 1 and 8 staff, respectively.

Examination of the RDS sample composition by wave shows CSIRO being the predominant agency in
the first four recruitment waves, which is replaced by an increasing diversity of agencies in successive
wavesto the point that no CSIRO respondents are represented after wave 11. This indicates that the
composition of the final sample was unlikely to have been biased by the composition of seeds or
respondents in the initial sampling waves.

An important aspect dfigure 4.9s the high homophily of agency and building level (see Section
3.1.5below), highlighting the potential for recruitment bottlenecks. This can present a serious
sampling bias if the network is constrained and fails to penetrate the full sociometrics diversity of the
population. Results from diagnostic tests for bottlen@dkts respect to each population characteristic
are shown irError! Reference source not found.

With regards to agenciigure 4.1G6shows a gradual change in the sample gmtigm of the three

primary agencies with increasing recruitment and the absence of abrupt changes in the sample
proportion late in the study, which indicative recruitment bottlenecks. The abrupt increases in
recruitment for DNRM, EHP and USC would normyatdicate a bottleneck, but this is because these
agencies are represented by few individuals, and their representation rapidly declined by the end of the
survey.

Similar to agency, sample proportions for building level and gender gradually changéttveieising
recruitment, with an absence of sudden changes in population propofigue (4.1).

The target sample size was 248, however only 197 respondents were recruited to the survey before all
coupons expired. Therefore, it was necessary to detemnvtiether the level of sampling was adequate

to represent the ESP population and not be biased by the composition of seeds. The convergence plots
(Figure 4.12 shows the estimated population proportion of each agency and building level, using the
RDSI estimator, levels out after around 160 respondents had been recruited to the study. The
convergence plot for gender shows the population proportion was relatively constant after the study
had recruited around 110 respondents. These results suggest thardigimpling was undertaken to
provide a representation of population characteristics of staff at the Ecosciences Precinct.
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Figure 49: Recruitment chains for respondents recruited to the staff wdlking survey at the Eaziences

Precinct using Respondetdriven Sampling initiated by eight seeds (large node markers), each distributing a

maximum of two recruitment coupons. Each node represents an individual respondent being male (triangles)

or female (circles), and represéing a specific agency (CSIRO, DAFF, DSITIA, DNRM, EHP, UQ, and USC). Labels
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Figure 410: Sample composition by agendgr each recruitment wave of the staff welbeing survey using
RespondentDriven Sampling at the Ecosciences Precinct. Each colour represents a different agency (CSIRO,
DAFF, DSITIA, DNRM, EHP, UQ, and USC).
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Figure 411: Diagnosis of recruitment bottlenecks by examining the change in sample proportions of each
agency (top), building level (middle) and gender (bottom) with increasing reangnt during a staff welt
being survey at the Ecosciences Precinct using respondeiven sampling.
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Figure 412: Convergence plots showing the estimated population proportion of each agency (top), building
level (middle) and gender (bottom) with increasing recruitment in a staff wieling survey at the Ecosciences
Precinct using responderdriven sampling.
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4.1.7 Homophily

There was a high degree of homophily among two of the three major population characteristics used to
define the ESP population. Building level had the highest homophily value with respondents 3.3 times
more likely to recruit someone on the samelas themselves than expected by chance. People were
also 2.75 times more likely to recruit someone within the same agency as themselves. In contrast,
gender had a homophily of only 1.14, indicating that respondents generally did not preferentially
distribute their coupons to subjects having the same gender as themselves. High homophily for level
and agencys clearly sen in Figure 4.9particularly for agency, by the distinct clustering of similar

node colours.

Differential recruitmeré indicated by highhomophilyd can create a sampling bias that may not be
easily corrected by RDS estimators, particularly if the average degree sizes of respondents
representing different characters do not markedly differ. By comparing population prevalence
estimates for edccharacteristic by RDS estimators with those of census data will determine whether
differential recruitment introduced a major source of@arg bias (see Section 4.}.8

4.1.8 Estimated population prevalence

After observing that the RDS sample convertged stable state for the characters of agency, building
level and gender, and that no significant recruitment bottlenecks were present, RDS data were
analysed to produce population prevalence estimates for agency, building level and gender. The
accuracyof these RDS estimators was assessed by comparing with the actual poguratalence

from census data.

Agency

The actual population prevalence of each ageRigufe 4.13 was: DSITIA 37.7%, CSIRO 34.1%

and DAFF 24.3%, with the remaining five agenciesiprising 3.9% of the ESP population. Given the
rarity of the latter five agencies, while census and random sampling data are provided performance of
RDS estimators only were undertaken for DSITIA, CSIRO and DAFF. When we undertook simple
random samplinggRS) from the census data, we produced population proportion estimates that were
within 4.7% of the actual. In comparisdhe RDS crude estimator was 5% and 12% lower than the
actual for DSITIA and CSIRO, respectively, but was 12% higher for DAdgu(e4.13. The RDSII

and Gilebdbs SS estimators produced similar mean
agencies; these were around 5% and 30% lower than the actual for DSITIA and CSIRO, and around
20% higher for DAFFFKigure 4.13. The standrd errors for these two estimators were large (often
>50%), which is a function of the high hontdly (2.75) for this character.
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Figure 413: Ecosciences Precinct population proportion by agency estimated by ResporDemen Sampling

and standard random sampling compared to the actual population prevalence derived from the October 2014
census of staff. Three types of RSD estimators are shown: the RDS crude estimator, tH¢ édfi®ator, and
DAf SQa { S| dzSy  xirhators {isiny d dbtdl goBulatiof $izé of 827 derived from the ESP census
data.

Building level

With respect to building level, the census data show that the majority of the ESP population occupy
levels G (23.1%), L1 (31.2%), L2 (21.6%), and L3 (21%), wétrels B3, B1 and L4 comprising the
remaining 2.3%Error! Reference source not found). Our RDS chains successfully spread to staff

from each of these seven levels. Similar to agencyoamesed our RDS methods comparisons to the

four primary levels. Simple random sampling from the census data produced population proportion
estimates that were within 9.4% of the actual. The RDS crude estimator produced similar estimates as
random samplingdr levels G and L3 being within 7.7% and 3.5% of the actual, respectively. RDS
crude estimates were 6.5% higher and 15.8% lower than the actual for L1 and L2, respectively. The
RDSI I and Gilebs SS estimators pr odastomatdrfosthiemi | ar
population prevalence of L2 and L3. In contrast, for level G these two estimators were 40% and 35.7%
higher than the actual, respectively; and 15% and 12% lower than the actual Fagure @.14. The

large standard errors for thes@testimators were a function of the high hoimbp(3.30) for this

character.
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Figure 414: Ecosciences Precinct population proportion by building level estimated by ResponBeiven

Sampling and standard random sampling compd to the actual population prevalence derived from the

October 2014 census of staff. Three types of RSD estimators are shown: the RDS crude estimator, the RDS
SAaGAYFG2NE YR DAfSQa {SljdzSyaGAal t { I YLIi2Kgedveddrénitoe Sa G A Y
ESP census data.

Gender

Census data showed that males and females constituted 55% and 45% of the ESP pdpglagon (

4.195. Simple random sampling produced population proportion estimates of 4% and 4.9% for males

and females, respideely. The RDS crude estimator produced population proportion estimates that

were 18% lower and 15% higher than the actual for males and females, respdeiinely/ 4.1%. The

RDSI I and Gilebéds SS estimators prDRScdrudeestimatoefary si mi
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both males and femaleBigure 4.1%. The small standard errors for these two estimators are a result of
low homophily (1.14) for the gender character.
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Figure 415: Ecosciences Precinct populatigmoportion by gender estimated by Respondeitriven Sampling

and standard random sampling compared to the actual population prevalence derived from the October 2014
census of staff. Three types of RSD estimators are shown: the RDS crude estimator, tH¢ €& ator, and
DAfSQa {SljdzSyaAalrt {FYLEtAYy3a o0{{0 SaAGdAYIFI{i2NRA dzaAy3a I
data.

4.1.9 Non-response

In total, 197 of the 394 coupons issued to respondents were relinquished, indicatingspoose

rateof 50%. Of the 197 unrelinquished coupons, the foligmsurvey revealed that 84 coupons were

not issued. Of these, respondents did not attempt to distribute 50 coupons, 20 were attempted to be
distributed but were not accepted by anyone, while the rémgald expired before respondents could
distribute them. The latter issue may be a result of some recruiters taking the entire seven day coupon
validity period to distribute coupons (sEigure 4.3, leaving little time for coupon recipients to
relinquishtheir coupon. Therefore, 113 coupons were accepted by peers but were never relinquished,
indicating atotal nonresponse rate of 28%.

Profiles of non-respondents

With respect to agency, the percentage contribution to the sample-tdspmmdents was lowéhan

for respondents for DAFF (26.5% cf. 24.3%) and DSITIA (33.7% cf. 35.5%). In contrast, the
contribution of CSIRO staff to the sample of r@spondents (37.8%) was higher than for respondents
(30%) Figure 4.16.

With respect to building level, theepcentage contribution to the sample of mespondents was
higher than for respondents for L1 (21.4% cf. 18.3%) and L2 (22.5% cf. 20.3%). In contrast, the
contribution of staff on level G to the sample of Aespondents (24.9%) was lower than for
responénts (20.4%, while on L1 contributions by respondents andespondents were roughly
equal Figure 4.17.

For gender, the contribution of males to the sample ofraspondents (57.1%) was higher than for
respondents (46.7%), while the reverse was titoernvcomparing female naespondents (42.9%) and
respondents (53.3%lrigure 4.18.
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Figure 416: Percentage of respondents by agency in the crude RDS sampled taken during the Ecosciences
Precinct staff wellbeing compared to tle percentage of nofrespondents reported by RDS respondents. The
RDS sample was not adjusted using a RDS estimator. Asterisks indicate strata whemesmondents were

not reported.
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Figure 417: Percentage of respondents by iding level in the crude RDS sampled taken during the Ecosciences
Precinct staff wellbeing compared to the percentage of namspondents reported by RDS respondents. The
RDS sample was not adjusted using a RDS estimator. Asterisks indicate whereegpomndents were not
reported.
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Figure 418. Percentage of respondents by gender in the crude RDS sampled taken during the Ecosciences
Precinct staff wellbeing compared to the percentage of namespondents reported by RD&spondents. The

RDS sample was not adjusted using a RDS estimator. Asterisks indicate strata whemesmondents were

not reported.

4.1.10 Refusals

A total of 150 refusals were incurred by respondents attempting to distribute coupons to peers during
the ESP wetbeing survey. However, it is unknown how many individuals refused to accept a coupon
since the same individual may have refused a coupon offered by different respondents. Overall, 52%
of respondents did not have a coupon declined; howeveertrgning 48% of respondents generally
encountered 5 or fewer refusals, while one respondent reported experiencing 31 fefysa1(19.

The primary reason given to respondents by subjects declining a coupon was that they had already
participated irthe survey (70.4%), were not interested in the subject matter of the study (15.5%), or
were too busy to participate (7.09%)dure 4.20. Only 2.8% of ESP staff reported refusing to
participate due to an inappropriate or insufficient incentive. This ratgtts well with the 3% of
respondents who felt the reward was inappropriate or insufficient (see skdti@rand indicates that

any nonresponse or refusals in the survey cannot be attributed to the incentive offered.

In small populations where therspling fraction is high, it may be possible for the frequency of

refusals to increase with time as an increasing proportion of the population are recruited into the study
and become ineligible to recruit subsequent coupons. This was not the case in shevEgRith the

highest number of refusals coinciding with the peak in successful recruitment between week 4 and 9
(Figure 4.2).

Refusals due to subjects indicating they had already participated in the survey were reasonably

consistent through time, c@msing around 780% of weekly refusaldqgure 4.2). Interestingly, the

first seven respondents recruited to the survey, occurring in week 1, indicated that they incurred 5

refusals due to subjects already participating. Given that these seven respamderocated in

various areas of the building and worked for different agencies, it was unlikely that they were

attempting to recruit each other. Therefore, these results suggest that a subject stating they had already
participated may be a strategygam | i t el y decline a coupon, or a 0sc
a strategy for respondents to appear to the researcher that they attempiepei@toand distribute

coupons when in fact they did not try, did not have peers to give the cooponsiad the coupons

declined.

Determining the validity of refusal reasons in later weeks of the survey is more difficult since the
number of recruits increased dramatically. However, anecdotally, a significant number of people
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within the first few weeksf the survey had stated to researchers issuing reward vouchers that they
could not distribute their coupons because fdever
was obviously untrue since even by the end of the survey, only 310 couponsdaftsued coupons

have been omitted) were issued to staff in a population of 827. This may indicate that the perceptions

of staff probably reflect what is occurring in their immediate surroundings in their wing or building

level and are not actively pgieg coupons to peers, or do not know any eligible peers, outside of their
immediate area. This notion appears to be substantiated by the high level of agency and building level
clustering seen in the RDS recruitment chakiguyre 4.9.
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Figure 419: Percent frequency of incidents of staff at the Ecosciences Precinct declining to accept a coupon
from respondents in a staff welbeing survey.
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Figure 420: Primary reason given by staff at the EcosciescPrecinct to decline a coupon offered by
respondents to participate in a survey of staff wddeing.
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Figure 421 Primary reason given by staff at the Ecosciences Precinct to decline a coupon offered by
respondents to partigbate in a survey of staff welbeing.

4.2 RDS methodology focus group

A total of ninesetline fishers took part in the focus group workshops. During the introductions
participants expressed a genuine interest in the project and contributing to theotidsigsurvey.

This also allowed the project team to determine that each participant was an active fisher in the
longline fishery, since there was initially some confusion whether we were studying the longline or
dropline fishery both are covered undergffasmanian Séine licence.

We were interested in having a mix of fishers who were either a member of a fishing club or not, since
club members generally represent only a small fraction of all recreational fishers in Australia and are
often more experiaaed and avid than nemembers. Furthermore, we also considered club members

to potentially have larger social networks with the fishery and that those ties may be with other
experienced and avid fishery, thereby potentially biasing the RDS recruitmentidgn@he final mix

was 44% club members and 56% wroembers.

4.2.1 Fisher experience and avidity profiles

Of the focus group participants, all reported to have had at least 20 years of overall fishing experience,
indicating that they were all likely tcakre their own established fishing social networks. The

participants had a wide range of experience specifically with longline fishing ranging from less than
five years (67%) to more than 20 years (22%). Similarly, the number of days fished in the pt2vious
months varied from zero to 4 days, although 50% of participants fished with longlines-8riays

(Figure 4.22.
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Figure 422: Responses from focus group participants reporting their years of longline fishing agpee (left)
and fishing frequency in the previous twelve months.

4.2.2 Spatial and temporal extent of longline fishing activity

It was important for the project team to identify the main locations where longline fishing takes place
inordertofindsui abl e 6seedd respondents who could start
Ideally, a number of seeds would be selected from spatially separated regions in order to expedite the
recruitment process. It is also important to understand the pealgdfighies in the longline fishery so

that the recruitment process is underway during the peak fishing time when fishers are most likely to

be in contact with each other.

The majority of focus group participants (76%) undertook their longline fishing &giuit the north

of the state (northwest to northeast) with the remaining 24% fishing on the southeadtigaast (

4.23. In the March 2014 workshop it was understood that the longline fishing season was short,
extending from around October to March. eak months of fishing effort by focus group

participants was November to Mardfiqure 4.23, but it was determined the fishing season extends
well beyond these months. In fact, 76% of the group fished with a longline throughout the entire year
to some gtent.

What is the peak month of your longline fishing activity?

Where do you primarily undertake longline fishing? 40 =

% of respondents
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Figure 423: Responses from focus group participants reporting where they primarily fish in Tasmania and the
peak month of their longline fishing activity.
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4.2.3 Behavioural and attitudinal responses to RDS survey components
4.2.3.1 Impressions of RDS coupons

RDS works by an eligible member of the target population passing a physical coupon with a unique
code to another eligible subject whom they know personally. Previous work with hidden stigmatised
populations (a. illicit drug users) has shown that the coupon itself can influence the decision by
someone to accept a coupon. For example, in some hidden populations the literacy level may be low
and therefore a coupon with excessive text may introduce anxiety sswhgehnt decline of accepting

a coupon. In some populations it may be desirable to design a coupon that appears to have financial
value that reflects the reward value in order to encourage acceptance of the coupon by subjects who
may be primarily motivatetb participate by the reward alone. However, such coupons may also
appear to some subjects to be a scam or elaborate advertising. For egangaasvith gold

embossed stamps are used by speredical companies tgenerate perception that the coupdias

value.

We developed a number of coupon prototypes ranging from-gddanured card to illustrations
resembling an Australian $20 note with holographic stiijigufe 4.24. We proposed a scenario
where the focus group participants were approachedagial situation and were offered one of the
couponsboth of whichwere shown on Powerpoint and hard copies passed around the room.

Encouragingly, no participant indicated that they would decline acceptance of the coupon or thought
the coupon appearedlbe a scam. Figure 1 shows that 67% of participants felt they would accept the
coupon and make a decision whether to participate at a later time, while the remaining 33% believed
that the coupon represented a legitimate invitation that they would foll@m @fgure 4.25.
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Figure 424: Two of the coupon designs circulated among focus group participants for comments in being used
in a respondentdriven sampling survey of Tasmanian recreatiorsait-line fishers.

43



What would your intitial reaction be if you were offered a
yellow survey coupon by an aquaintence?
70

60 —

50 —

40

30

% of respondents

20

10

0 T T T T T T

Suspicious of Legitimate A scam - Irrelevant Never accept Other
study - accept invitation - decline advertisement flyer - decline
and decide accept and coupon - decline the coupon
later plan to call coupon

Figure 425. Responses from focus group participants regarding their initial thoughts on being presented a
respondentdriven sampling coupon as an invitation to participate in a longline fishing survey.

4.2.3.2 Contacting survey staff to recruit to the survey

Most RDS surveys to date have been conducted in urban settings where respondents are required to
visit one of several medical clinics to participate in an interview and redeem their reward. In contrast,
most recreational fishing stgys that would employ RDS are likely to be conducted over large spatial
scales where it is not practical to establish physical locations where coupon holders can visit.
Therefore, in the March 2014 technical workshop the group agreed that all corresednelemade by
telephone. There were some concerns with using telephone as the initial contact method, primarily
whether call costs would be an issue that would increaseasponse. With the assistance of the

focus group we explored whether the projectildoneed to establish a tdilee number, or whether
respondents were willing to pay for the call costs. This can be a significant agstdject, especially

in the TR where surveys are being conducted from Brisbane but the respondents are located in
Tasmania.

All respondents indicated that they would make a telephone call to be admitted into the study.
However, 67% of participants indicated they would only call if the call cost was equivalent to a local
call, while the remaining 33% believed they Wwbanly call if the call was free~{gure 4.2§.
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If you were required to call a phone number to participate, which of
the following best reflects your thoughts?

% of respondents

T T T

Call only if Call only if Call Would not Other
call is free local call cost regardless of call regardless
cost of cost

Figure 426. Responses from focus group participants regarding their preference to call a survey line to
participate in the Tasmanian recreational fishing longline survey.

A further consideration of using telephone as the primary contact method was the preferred days and
times when RDS respondents would likely wish to be able to contact survey staff. Feedback from RDS
experts at the technical workshop indicated that it icosteffective to have survey staff available
constantly to process new recruits. This is mainly because recruitment often occurs in pulses when
peers are in contact, and there can be protracted periods during which no recruits make contact. Given
that wewanted to minimise neresponse from all possible sources, we sought information on whether
there were specific days and times fishers would prefer to make contact, or if they would rather leave a
message on a message service to request a call back doe aonvenient time.

The focus group participants indicated they would prefer to leave a message and request a call back
(56%), while 22% indicated they would like the survey phone line attended each day, or on weekends
only (Figure 4.27. When asked abouthat times of the day they would what the phone line attended,
56% of focus group participants indicated a preference for after 6pm, while 22% opted fopripm

and requesting a call badkigure 4.27.

To participate you need to call the survey phone line only during

To participate you need to call the survey phone line only on
P Leaadid %8 L specified times. What option would best suit you to call?

specified days. What option would best suit you to call?
60 — 60 —

40 -
30

20

% of respondents
% of respondents

0= T T

Leave Every day Weekdays Weekends Public
only only holidays only

T T T
After 6pm Request callback 1pm-6pm 9am-6pm Open 24 hours Other

Survey phone line days of service Survey phone line times

Figure 427: Responss from focus group participants regarding the days (left) and times (right) they would
prefer to call a survey line to participate in the Tasmanian recreational fishing longline survey.
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4.2.3.3 Providing confidential information to survey staff

In theMarch 2014 RDS technical workshop it was noted that the RDS survey should only include

licence holders, since the RDS data would ultimately be compared against the licence frame

Opopul ati ond. However, it was agnbezmaycreaatethe as ki ng
perception among fishers that the survey has a compliance objective, which may result in more

sceptical fishers not wishing to participate. However, opening the survey to unlicenced fishers would
potentially add significant cost to tkarvey, but most importantly, it may significantly bias the

recruitment dynamics of fishers. Therefore, we decided to ask the focus group if they would still

participate if their licence number was required to participate. Interestingly, 100% of respondent

indicated they would still participate if they were required to provide their licence number to be

eligible for the survey. As a result, the survey scope was restricted to licence holders only.

Similarly, there was concern that asking respondents forfthlename and postal address may cause

the more sceptical or suspicious coupon holders not to recruit to the survey. However, because it is
impractical to conductfae®wf ace i nterviews, there is a requirer
rewardsto an address. Of the focus group participants, 70% indicated they had no problem providing

their full name and a postal address, while the remaining 30% suggested they would be more

comfortable providing limited contact details such as a phone humber antil address only. No

participant indicated that they would prefer to remain anonymous, which is common case in RDS

surnweys of stigmatised populations.

4.2.3.4 Incentives for participation and recruiting peers

RDS has two incentives within its mechams, the first is an incentive offered for a respondent to
complete an interview or questionnaire, and a second incentive is then offered for each eligible peer
the respondent recruits to the survey. However, the incentive amount and type is a corgsngous
among RDS practitioners and must be appropriate to the population being studied. In RDS surveys of
female sex workers a cash incentive-28p is offered, whereas clean needle/injection kits have been

an effective incentive for intravenous drug uséwvice from RDS experts at the technical workshop
was that the incentive should not be so | ow that
should not be so high that the survey will attract ineligible subjects who may pose as ellgjixéss

The general rule of thumb used in RDS surveys is that the initial incentive is equivalent of a
reasonable meal at a local restaurant, and the collective value of the secondary incentive for recruiting
eligible subjects should be similar to thesfimcentive.

The focus group was asked to record the value of the first incentive that they believe would be
reasonable recompense for participating in the interview. Prior to asking this question a number of
participants questioned why an incentive wamf used and that they believed most people, including
themselves, would participate even if no reward was offered. Interestingly, the focus group
participants provided a wide range of inventive values for the first reward, ranging from $5 to $50,
with 37.5% of participants believing that $8® should be offered. When asked to record the incentive
amount for recruiting another eligible subject, 37.5% of participants believed thatwbuld be an
appropriate incentive, although suggestions of up to p&bB8uccessful recruit were recordet(re
4.28.

After discussing the incentive value, the focus group was asked the type of incentive they would most
prefer. It was explained that most government surveys would not be able to offer cash,-bke cash
options are available such as cards for store credit (e.g. Woolworths card) and eftpos cards loaded with
credit that can be used wherever eftpos is available. Other more common incentives were also
proposed such as projesppecific merchandise (e.gshirts, caps, etc) and fishegpecific equipment

(e.g. hooks, line, etc). The predominant response (78%) from participants was thdile dafshos

card was the preferred incentive amount, followed by fishing equipment (11%) and project
merchandise (11%}-{gure 4.23.
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What do you feel would be a reasonable incentive for participating Which reward type would you most prefer?
in the initial survey? And what about for each person you

subsequently recruit to the survey? 80 —
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Figure 428: Responses from focus group participants regarding a reasonable incentive amount (left) and type
(right) for participating in the initial interview in the Tasmanian recreational fishing longlineey.

4.2.3.5 Selecting eligible subjects and distributing RDS coupons

A key assumption of RDS is that the relationships between a recruiter and the peers they deem to be
eligible for a survey are reciprocal. In this case, the recruiter and the reanugeeach know the

other is a longline fisher from Tasmania. Theref
definition of someone they O0knowd per sdongih |l y. Th
the formal RDS survey.

Theconcept of O6knowingd someone had a broad defin
participants believed that the minimum amount of
ability to initiate a c¢onyv estnametonly(38%) Radidpantsor Kk n o w

believed that a nickname (22%) and a full name (11%) were less important to define knowing
someone. Encouragingly, participants did not consider recognising someone by sight or an internet
username as @&Gigued29. ngd t hem (

Foll owing on from the concept of O6knowingd someo
respondents would pass a coupon to a stranger, which would violate the assumptions of RDS since the
stranger would not b emdtenicdegued szd. Inispite df theeinformatom ui t er 6
provided by and to focus group participants rel a
consider giving a coupon to a stranger and only 22% indicated they would follow the eligibility criteria
andnot attempt to recruit a strangé&idure 4.29. Given this information, in the formal survey we

would safeguard against recruitment of strangers by asking the coupon holder to provide the first name

of the person from whom they received the coupon.
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What would be the minimum amount of information required to define you think you would attempt to give one or more coupons
. . to a stranger?
someone you 'know'?

40 4

% of respondents
% of respondents

Yes, if | could No Unsure

Someone | First name Nickname Full name Recognise by Interet name Yes
find no one else

could initiate a sight
conversation
with
Identifier

Figure 429: Responses from focus group participants regarding what they consider the minimum information
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In most RDS surveygach respondent is given a small numbes)(tf coupons to distribute to

eligible peers. To ensure the momentum of the recruitment process is maintained, it is desirable to
impose expiry dates on coupons to encourage recruiters to distribute coupors@adts to redeem
them. The expiry period should be long enough to provide a reasonable time for distribution and
redemption, which will depend on the frequency that peers are in contact with each other.

The focus group participants estimated that iy ta&ke between 7 days and up to six months to
distribute three coupons to eligible peers. The majority of participants believe they could distribute
their coupons within -2 weeks (33%) and-2 months (33%). Given this information, it was decided
that an &piry period of 3 months would be imposed on coupons in the formal RDS survey.

How long do you think it would take to have 3 coupons
accepted by your peers?

% of respondents

1-7 days 1-2 wks 34 wks 1-2 mths 3-6 mths

Reward type

Figure 430: Responses from focus group participants regarding how long they estimate it would take to have
three recruitment coupons accepted bsligible peers.
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4.2.3.6 Estimates of personal degree (network size)

The most important piece of information that a researcher requests from each respondent in an RDS
survey is the number of eligible peers the respondent may consider passing a colipisrstdf

reported estimate of their degree, or social network size, is used in the final RDS analyses to correct
for differential recruitment bias that can result when one group (e.qg. fishing club members) have larger
social networks of eligible subjedtsan another group (e.g. nomembers).

There can be several interpretations by respondents of what constitutes a social network. In the context

of the Tasmaniagetline fishery survey, the broadest interpretation is anyone whom a respondent

knows who fisies with a longline in Tasmania. However, the strength of social ties can vary markedly

bet ween each individual. This means that althoug
social network, they may not consider all subjects suitable to passompan. In using degree

estimates to weight samples in RDS surveys, we are in fact interested in the number of subjects who

have a norzero probability of selection by the respondent.

The focus group participants reported a wide range of degree size? foob®0, although 56%
estimated knowing-& eligible longline fishersHigure 4.3). By contrast, the effective RDS degiee
that is the number of subjects that a respondent would consider passing aicaagasignificantly
lower with 56% of participais estimating that they would consider passing a coupon to ély 1
eligible peersKigure 4.3}.

How many of your longline fisher peers could you give a coupon or
code to in the next 4 weeks? How many of these would you
realistically give a coupon or code to?

60 —
i [ Total network size
(] Effective network size

20 -

% of respondents

11-20 21-30 31-50 51-75 76-100

[

1-3 4
No. of eligible peers

Figure 431: Responses from focus group participants regarding estimates of their total degree (or network
size) and their effetive degree of eligible longline fishers.

4.2.4 Key workshop outcomes

The focus group workshops undertaken at Devonport and Hobart provided great insight into the spatial
and temporal dynamics of the Tasmanian recreatswtiihe fishery, and the immedie behavioural

responses of fishers when presented with scenarios that would arise in a real resporetestirvey

of the fishery. The workshops not only improved our confidence in technical aspects of the survey, it

also provided an ideal opportunityo i nvi t e el i gi bl e fisherentst o nomi
for the formal RDS survey.

The key outcomes to the workshop that would assist us in refining out survey design were:
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The majority of recreational longline fishing occurs across the halflof the state year
round, with the peak in fishing activity occurring between November and March.

Recruitment coupons looked like a legitimate invitation, rather than a scam, but they should
not be too 6busyo6 with gratopdndheshesizOofblyankpr ovi d e
note that can fit into a standard wallet.

If telephone is the primary means of contact with survey staff, the survey line should be a free
call, with a message left for a call back at a time that is convenient to thedespon

Providing personal contact information (telephone number and postal address) and a fishing
licence number was considered unlikely to deter eligible fishers from participating in an RDS
survey.

Incentive for participation in the interview anetruiting other eligible fishers was suggested
to be $1545 and $51 0 respectivel yl,i kemdb thhaer d.orm of a 6

6Knowingéd someone to invite into the survey
would feel comfortable to initiate a conversatiwith, or someone known to the respondent by
their first name.

Despite rules being defined that coupons cannot be passed to a stranger, most fishers believed
they would attempt to recruit a stranger.

Most fishers had an effective degree of less thaglggible fishers that would take up to two
months to recruit by preferring to pasghysical coupon fae®-face
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4.3 Tasmanian recreational set-line fishery field trial

The full complement of seed respondents had completed the questionnaire by 7 &d@tiband

had received their recruitment coupons within the following 7 days. A total of 27 coupons were issued
during the study, yielding only three respondents from the six seeds. All participants were male and
ranged in age from 29 to 68 years. Nowilials attempted to participate in the survey more than

once, or to impersonate an eligible subject.

The first respondent was recruited to the survey on 17 November, followed by the second respondent
on 26 November. Both of these respondents were redrhit the same seed. No further respondents
were recruited to the survey until 9 January 2015, from a different seed, and no further respondents
were recruited to the survey over the next four months. This prompted the early termination of the
survey on SApril 2015, after a total survey period of 5 months.

All three respondents were recruited into the survey using the paper coupons, rather than electronic
transfer of the codes. Two of the respondents reported being recruited by a good friend, were both

fishi ng club members and fished with a | ongline in
by an acquaintance, was not a fishing club member, but owned his own boat. All 9 survey participants
generally fished with two or more fishers.

Several seeIreported a degree of six or more, with some being up to 100, in the focus group
workshops. In contrast, the same seeds completing an identical questionnaire provided significantly
smaller degree sizes of less than 4, with the maximum being just 10.

After all coupons had expired, respondents were attempted to be contacted for -aifodlowey to

better understand their experiences with the survey. Only two respahadensidentally the only

two respondents who recruited at least one fsveere succesafly contacted and participated in the
intervi ew. Both respondent s-pepansamsdéndicatedhtteey had oo u p o
problem having all three coupons accepted. Bot
when offering capons and expining the research objectives.

ns
h

4.4 Tasmanian recreational rock lobster fishery field trial
4.4.1 RDS recruitment

Following phasesne and twmf seed recruitment, a total 86 seedseceivedl14coupons. After one
month only tworespondets were recruitefom the coupons distributdgy the first 20 seeds.

Following completion of our washp survey we received two more call backs in March 2017, making
a total of four responses since commenaampling These were thenly responses we reiwed from
phase®ne and twmf seed recruitment befotke expiry of the coupons on 31/5/2017. All four
responses originated from two seeds infittse recruitment pase (Figure 4.32though, one of these

did not utilise the telephone survey sysisrnit occurred opportunistically with a dive club president
while organisinga phase 2 seed recruitment ezen

A third seedand finalrecruitment evenivas conductetletweerpril andJune 2017An additional 7
seeds were recruited with 21 coupdrsributed.These seeds were given coupuiith an extended
deadline (20/07/2017). During the additional time, we receivdygloneresponse

In total, we were contacted by five coupon recipientsfrain southern divers, with one being a

second degre@°) waverecruit (i.e a recruit by a recruiigure 4.8) With the failure of the sample to
progress past the second wave of an apparently highly connected population, it was concluded by
project staff that RDS was unlikely to be able to recruit theiredumumber of respondents for the

sample to reach equilibrium, and thus a representative sample. Therefore, the study was terminated on
20/07/2017.
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Figure 432: Chaindiagram illustratingthe failed recruitment process othe RDS survey within the Tasmanian
recreational rock lobster fisheracross the timeperiod of the study. Bluenodesare divers brown are potters
and green predominately use rindgsut all bar one also used pots as welNumbers and positions relate tthe
phase of geding(first phase at the top, second in the middle and third at the bottom), if a recruit occurred
from a seed there are moved to the right, with the time taken for tl&ecruitsto respond and theelationships
between seedglescribed by thearrows.

Overwhelminglythe rock lobster seedsidthat theyprimary motivatiorfor completing the survey
was
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Figure 433: Reasons given from a list of why the seed was interestegamticipating in the research

4.4.2 Socio-economical data

Despite the failure of the experiment to validate the RDS methodology, the study was able to collect
economic data from th&6 respondents. However, the results shouldibared with cautiorsincethe
sample cannot be considered representative of the population.

Theoverallamount spent oaach lobster fishing tripgassimilar betweerdive and nordive fishers
($200:300) but there was some variation between methods with divers spending more on average on
boat running costs and potters on consumables such &Bigait34. There was also considerable
variation between individuals.
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Figure 434: (a) Average spending pédobster fishing tripreported by fisher using each gear type. (b) breakdown
of trip expenditure by category of spending.

Average annual spendirfigr lobster fishingwhen compared to spending on all forms of fishing
showed thalobster fishing wagess than a thirébr all methodqFig. 4.39. Spending on fishing could

be high with potters spending on average $10,000 per year on all forms of fishing. When this spend
was broken down, captial items purchased by a few of the pfteerew boats, motors) was the

driver of the larger spend for this group.
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Figure 435: (a) Average gending per annunby recreaitonal rock lobster fisheusing different gear type on all
fishing activities (dark grey) and réclobster specfic fishing (light grey). (b) breakdown of total annual
expenditure by category of spending

We found thabn average recreational fishers spent much more landing a lobster ($2ID) than
the price of purchasing a lobster (~$5000).This was partidcually so for the SCUBA divéFg
4.36).
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Figure 436: Average(x SEpxpenditureper lobster caughby recreationalrock lobsterfishersusing different
gear types.

4.4.3 Follow up survey

The first roundvash up survey was conducted off' a4d 27" February 2017, 5 weeks after the
initiation of the project. Of the 20 initial seeds, 16 (80%) responded to calls and participated in the
washup survey. Most seedn=11) successfully handed out coupons togeeith 8 seeds (66%)
handng out all three coupons (Fig 4. 8 Based on this result, at least 28 coupons were in circulation
within the recreational rock lobster fishing communitith 12 coupons distributed in the noréimd 16

in the south.
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Figure 437: Number of coupons distributed by seedsom different geographical region (North= dark grey,
South=light grey).

Al | seeds contacted suggested there werendt maj o
and handingut coupons, with most ranking & axtremely easy (n=7) (Fig 4)38 he primary reason

that seeds provided for not distributing their coupons was that they had other commitments and were
generally too busy (n=3). One seed had misplacethe coupons.
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Figure 438: Difficulty score for handing out coupons 1 = very challenging, 5 = very easy
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Most seeds suggested they handed out coupons within one week of completing their questionnaire (Fig
4.39).

Frequency

1 Week 2 Weeks >3 Weeks
Time from initinal survey

Figure 439: Time takenby individual seedo distribute couponsto peers.

Given the failure of the RDS approach to recruit a sample of Rock Lobster fishers the decision was
madenot to undertake the scheduled, designed and etpjmoved validation survey from the licence
frame list.

Discussion

5.1 ESP Pilot study

Our ESPresults demonstrated the efficacy of RDS to access a diverse sample of sifilzjewia
stigmatisedut otherwise motivatedopulation even when they represt components that are very

rare within the population. For example, staff representing USC and UQ comprise only 0.12% and
0.84% of the ESP population, yet RDS was successful in accessing 100% of these staff. However, this
is not to say that RDS is centatio sample all minority groups within a population in all cases.

Successful recruitment of minority groups relies on members of the group being socially connected to
the wider population and the absence of high homophily (i.e. wattdap affiliation) ofother groups

in the popul ation. Hi gh homophily can | ead to re
the probability of recruitment of members of other groups because the recruitment process finds its
way into particular groups within the puolation from which recruitment cannot escape and eventually
ceasegJohnston et al. 2013; McCreesh et al. 2011; Rudolph et al..Zedri¢xample, Toledo et al.
(2011)found that recruitment of heavy drug users in Rio de Janeiro developed bottlenecks through
fear of some groups to imtect with other groups, which biased the sample and termiretagitment

chains prematurely.
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High homophily for the agency characteristic at ESP may have been papbnsible for none of the
six GU staff being recruited to the study. However, gitteat GU represented only 0.7% of the
population, the probability of any sampling method of encountering these staff is low. This is
illustrated inError! Reference source not foundwhere a random sample from the census data failed
to account for EHP staff that also cprised 0.7% of the population.

5.1.1 Speed of recruitment

The speed of recruitment in the ESP survey was rapid with an average of 13 respondents per week,
effectively being recruited from a single viable
recruitment speed to attain the 197 recruits may atdfinsear far slower than what has been

documented for most RDS surveys conducted ontrarelach populations. For example, Malekinejad

et al.(2008)reviewed 123 RDS studies conducted between 2003 and 2007 and found that most studies

take less tharen weeks to recruit 26800 subjects. However, many of these studies attained their

sample from up to ten successful seeds, rather than one like in the ESP study. Not all surveys of hard
to-reach populations are as rapid as the studies reviewed by M@ekatel (2008) For example, it

took Rudolph et al2011)three years to recruit 357 illicit drug users from 46 seed&2 months to

attaina sample of 391 from 28 seeds.

Recruitment speed is largely a function of the frequency of interaction between peers, which in many
cases is related to thejeographic proximity to each oth@icCreesh et al. 2011The rapid peseed
recruitment in the ESP survey was facilitated by respondents primarily recruiting peers who were in
close proximity to their workstation or had fatceface contact at a fregncy that was less than the

expiry period of the coupons. Placing these results in the context of a recreational fishery, it would be
expected that the recruitment of fishers distributed across a large geographic scale (e.g. Tasmania)
would be significarly slower than at ESP as their frequency of petsgmerson interaction is likely to

be lower, and their proximity to each other is likely to be larger. AQulidlder et al(2006)found that
physical isolation of groups was the largest impediment to tewent among drug users in New York.
Although the authors note that recruitment was possible across broader geographic area, there was a
strong tendency for respondents to recruit peers from within close proximity of thie te@u 0 s
residential postal code.

An emerging characteristic of specialised recreational fishers is that they are increasing proficient with
modern electronic technologies such as smart ph@sd®r and Oeschger 2009; Hartill and Edwards

In Pressand are connected in some capacity to other specidibeds through social media and

online discussion forum@®IcPhee et al. 2002)Jsing these platforms, fishers share information on a

variety of factors such as recent catch reports, proguishing locations and techniques, and

environmental conditions (e.g. sea surface temperature). Therefore, in the context of applying RDS to
these specialised fisheries, the traditional impediments to coupon transfer and recruitment speed posed

by geogaphic distance and physical contact magteatly reducedand mayevenexpedite the

recruitment process by allowing recruitment to be facilitated through these platforms in addition to
traditional paper coupons. Inaneraib sed application of RDS (AWebRD:
Heckathorn(2008)attained their desired sample size of 150 respondents in just 72 hours. Although the
survey was expedited by the respondstitadministeringhe questionnaire, which is normatlpne

during an appointment wviita researcher, the study demonstrates the advantage of utilising alternate
avenues to facilitate recruitment. Some further considerations are necessary for implementing online

and telephone RDS surveys, such as accounting for duplication or impersofnatibjects, and
delivery and relinquishment of couRD®&.addr saodhut
may further reduce labour and operating costs and increase the speed of RDS surveys applied to
spedalised recreational fisheries.

Althoughthe recruitment speed at ESP was slowed due to the remaining six seeds failing to progress
past the third recruitment wave, this benefitted the survey outcomes by developing long robust
recruitment chains that penetrated deep into the sociometrics S @opulation to access even rare
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components of the populatigWWejnet and Heckathorn 2011 theESPstudy; it was desirable for

us to not intervene in the recruitment process to document the natural expansion and eventual
termination of the recruitment chains. However, if a similar situation arose in a formal stirvey
recreational fishersas it did for the Tasmanian recreational rock lobster suitvisyadvisabldo

continue to introduce new seeds until a number of seeds showed positive signs of recruitment chain
expansion. This would ensure that the overall R&8pe expands more rapidly and would serve as a
safeguard that the survey may still be able to reach the desired sample size and access the rarer
components of the population should a recruitment chain from aydartseed suddenly terminate.

5.1.2 Degree estimates and impacts on RDS estimators

One of the major, and possibly limiting, assumptions of RDS is that respondents are able to accurately
recall their degree, that is, number of eligible
accuately recalldegreds a key input parameter for most RDS estimators to correct for differential
recruitment bias, that is, the sample being biased towards particular groups within a population
characteristic (e.g. males vs. females) having larger saatiabrks that result in them having a higher
probability of recruitment. Previous RDS studies have dealt with the estimation of degree size in
different ways, such as asking respondents about how many people they know in the target population,
or the askindhow many eligible people they know in a specified time period in an attempt determine

the likely number of people a respondent would actually pass an RDS coypan\iéejnert 2009)

However, respondents can often have different interpretations of what constitutes an eligible subject
than researche(®icCreesh et al. 2012The period for which recall of an eligible sample of subjects

is also important as recall bias is likely if respondents are expected to recall the number of eligible
peers they have interacted with over a long period of severahsior year¢Bernard et al. 1984;

Brewer 2000; Butts 2003)

In the ESP study, respondents were asked to estimate their degree within the ESP population in three

di fferent ways to estimate their:eMexteeagraede@g
Section0). Our results indicated the number of people respondents know at ESP (extended degree)

was generally around twickd humber of people respondents would actually consider giving a coupon

to (immediate degree). This highlights the need to be explicit in the wording of degree questions in

order to provide the most accurateadftr use with RDS estimators.

=13

Inthefollowmup survey we assessed the reliability of
asking the same question as in the original survey. For all agencies, the mean recalled immediate
degree estimates was around 30% higher than the original mean itamkjeee estimated/e

believethis may be due to respondents being able to reflect on their original estimate between surveys.
The mean fAreverse i mmediate degreeod esti mates we
i mmedi at e de g rimesestinglysthey waie roeghly similan tb the original mean

ii mmedi ate degreed estimates. We believe that th
to incur an O0egocentricbé bias, since cotr@dofwor di ng
who they think they could convince to accept a ¢
psychologically different in that it places the respondent on the outside of a large group who possess
coupons and have the control of whodihcouponscan beofferedto. As a result, we believe

respondents are probably more realistic in estimating their number of reciprocal relationships, rather

than the number of people whom they copdalsuadeo accept a coupokvef eel t he fAr ever s«
i mmedi ate degreeo may serve to fulfil two i mport
estimate of a respondentés degree, anddedinat r eci
a respondentds net wor k.

Although thereverse immediate degree may be a less biased degree estimator, the precision of the
estimates is unknown. Thigisbeen a contentious issue among RDS researchers since degree is such
an important parameter in RDS estimators tleaérminethe prevalencef particular population
characteristicéBengtsson and Thorson 2010Q) et al.(2012)found that underestimates adégree

caused by forgetting or rejecting peers among a network of homosexual men resulted in only a small
difference in the mean absolute standard error using ti&lREtimator, so long as the recruitment
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chains are sufficiently long to represent the sociometric breadth of the population and obtain a large
enough sample size to attain convergence of the sample strata. However, when one demographic group
rejected hk of the recruitment invitations (i.e. reducing the effective degree), while another group
accepted all invitations, the bias in the RDS estimator and error was large. This substantiates the
suggestions of Gile and Handcq@010)tha the greater the systematic difference in degrees between
groups, the greater the potential bias in population estimates, rather than differences in the absolute
degree estiate by each respondent.

Such differential degree bias may occur in recreatioslaé¢fies, for example between novice and
experienced fishers when asked to recall the number of people they know who fish for a particular
species (e.gSouthern Bluefinruna) or with a particular gear type (e.g. longline). Experienced fishers
may have alearer idea of the fishing activities of their peers due to more frequent fisHatgd
interactions, and may more accurately report their degree. In contrast, a novice fisher may have less
knowledge of the specific habits of their peers and includgaaywho is a fisher, rather than a
specialised fisher in question, and thusrtdeigree may be overestimated.

There are two ways to possibly minimise this bias in future studies. The first is by clearly and

explicitly defining an eligible subject, whiahay involve a series of broad questions that become
increasingly specific. For example, if the researcher wishes to know how many people thesrgspond
knows who have caughtSouthern Bluefin Tinain the past twelve months, it may be best to ask:

How mary people do you know who would have fished in the past twelve months? Of these, how
many are sport fishers? Of these sfistters, how many would targetiias? Of the Tna fishers,

how many doyou know of who have caughtSouthern Bluefin Tina? This lire of questioimg can

allow respondents to better visualise and adjust their estimates at each stage. However, depending on
the time frame in question, these estimates may still be biased by bélasll a

The recent suggestion to improve the accuracyegfek estimates is to incorporate a line of

guestioning that relates to quantifiable metrics with respect to the population of interest using
approaches s-uph mea Khiorthét alb 1928arld ether moddbased variants

(McCormick et al. 2010)McCormick et al(2010)demonstrated that network size and inherent

uncertainty could be estimatey asking respondents how many people a respondent knows in the

USA who gave birth in the past twelve months, and how many people they knew having a particular

first name (e.g. Michael). Because the number of these metrics is known, the number of peaple kno

to give birth or having a particular first name is proportional to the overall population. Therefore, a
respondent who knows three women who gave birth knows about one millionth of the total US
population using official birth records. With the additmfreeveral other similar questions, responses

can be modelled to produce degree estimates that are generally more precise and less affected by recall
bias. This approach may be applicable to specialised recreational fisheries by using a range of
questons peci fic to the fishery, for which there is
you know who currently holdai shi ng | icence in Tasmani a??od.

5.1.3 Population prevalence estimates and RDS validation

An important outcome of this study was our abilidyalidate RDS by comparing the population
prevalence estimates produced by the RDS estimators with the true population, as characterised by
ESP staff census data. As discussed in previous sections of this report, sampling sardpiog

biases such afifferential recruitment, recruitment bottlenecks, degree estimation by respondents, and
nonresponse have the potential to significantly affect population prevalence estimates. Although
several studies have attempted to undertake sensitivity analysiesuated populations to assess the
impacts of potential biases in RDS estima(@ie et al. 2014; Goel and Salganik 2010; Lu et al.

2012) only two otheRDSstudiegMcCreesh et al. 2012; Wejnert2000r ve wundert aken a
standardé vali dat iionsiWejpdrt (2A0QJmEEemented a neteadlitiornaldgnudf a t
RDS wusing purely el e avhileMcCreash etred. 2012pmpaied/popuRids O ) ,
parameters obtained by RDS for a Ugandan village population witbhsdasa of the same

population.
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The ESP RDS validation study demonstrateceffieacy of RDS to access the full spectrum of

population characteristics, including sampling individuals from the rarest population strata. From the

RDS sample, the three RDS estimators produced mean population prevalence estimates that were
generally nomarkedly different to what could be obtained using traditional probabilistic simple

random samplingf the census dafeame We found that the unadjusted RDS sample (i.e. the RDS

crude estimator) generally produced the naasuratenean population prelence estimatedeing

within 10% of the actual population prevalence for the three primary characters of agency, building

level and gender. TheRBISI and Gil ebés SS estimators produced
prevalence estimates across all papah characteristicand inmany instancesstimatesvere no

different to the crude estimator ahdncewithin 10% of the actual population. However, both

estimators did not perform as consistently as the crude estimator across all population cHewacters.
example, with respect to buildingleve, RDS and Gi |l eds SS estimators pr
proportions of staff on level G that were 25% and 30% higher than the crude estimator

In the cases where substantial overestimates or underestimatesbs@anaedthe confidence intervals

were also large, oftegreater thari00% of the population estimate. This would pose a problem if data
from these estimators were being used at face value in the absence of census data to expand data
collected from respudents on a particular parameter to the population. Take for example, a
hypothetical situation where a researcher widbezbtimate the total catch of Gummilya®k in

Tasmania. The researcher recognises thabtimemy Shark fishery is highly specialised @dithe catch

rates differ substantially by fishers who longline, rod and reel and handline. The reseseshiRDS

to obtain population proportion estimates of people who fish with a longline, rod and reel and handline
so that the appropriate proportionfishers can be recruited to a-fibnth diary survey. If the mean
proportion of longline fishers is 50% (+ 50), and the mean annual catch per fisher is 100 (x 0) fish, the
catch estimate will rarggbetween 0 and 10,000 fish.

There appeared to be a sys#dic bias in the estimates produced bythe RDS and Gi |l eds SS
estimatorsin that if the crude RDS estimate for a particular population characteristic was higher than

the actual proportion, then estimates from the other two RDS estimatmeven higheagainthan

the crude estimate. The reverse was true fortheeRDS and Gi |l eds SS esti mat or :
estimator produced values lower than the actual proportion. The instances where the largest departure

of RDSI I and Gi | e &tion eStinates ér@mthe patual proportions occurred also had the

largest variance, as well as the high homophily vales. For examplel] RDSand Gi |l eds SS pi
smallest variance for gender where homophily was 1.14, and high variance for botigdeildi and

agency, which hathrgehomophily values of 3.30 and 2.75. These resutibably arosbecause the

RDSI I and Gi | had sindexlging assuanptions that the social network structure of the

population is not clustered and has only wieaknophily among the population characteristics being
assesse(Gile and Handcock 2010)

These results highlight the need for careful-teaé monitoring of the RDS sample as it develops in

order to identify significant departurgshomophily. Although we aimed to allow the recruitment

process to develop organically at ESP with no intervention to test the performance of RDS against the
theory, building level and agency would have been two key characteristics to monitor since they
contain significant physical and social barriers to recruitment. Where departures from homophily were
detected, we could have intervened to steer the recruitment process to underrepresented population
components by offering additional incentives to rearaderrepresented groups, terminate chains that
were recruiting overrepresented groups, or introduce additional seeds that represent the
underrepresented groups. Intervention is common during the recruitment process of RDS studies to
allow the sample to bdirected towards something that is more representative of the population based
oneither previousesearcto r t he r e s e a rSudhieterv@rgion &sorpetimeseeded e

because RDS, left unattended, does not generally recruit in ways that camtberstrict assumptions
defined in RDS theoryThis has led tacriticisms that RDSt o pr oduce representatic
populatios® r at her t ha ns(Mahtecontetrau 2008Hoovever| aapildt siudy suggests
thatRDS estimators can produce population proportion estimates that are similar to the actual
population, but there is scope for improvem#vié advocate the need for further research to develop
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RDS estimators that can account for thieura variations in RDS recruitment processes, rather than
rely on researchers to intervene in various ways to manipulate the recruitment towards what they
believeis the actual population structukgile and Handcock (2015jave recently developed a model
assisted estimator that may go some way to addressing these issues.

5.2 Field trials of RDS in specialised recreational fisheries
5.2.1 Tasmanian recreational set-line fishery trial

In this first trial of RDS in the Tasmanian recreationalliget fisheryit appears that the genuine need
for the research, which did not invel any management changes, was not adequately conveyed by
seeds and early respondents of the survey. This is a disappointing outcome given the significant
investment in resources to understand the fishery, the behavioural and attitudinal charactetistics of
fishers, and the incentives offered.

During this trial, wedid not intervene to manipulate the recruitment process, to motivate respondents

to distribute their coupons, or to advertise the study to encourage participaiioler to facilitate the
recruitment procesg he reason for this is that we aimed to document how the RDS recruitment

process operates organically in relation to the RDS model theory. We did not want to introduce any
potential sampling biases that mayppagated through the sampling waves that would compromise the
accuracy and precision of the population prevalence estimates. However, on reflection we may have
had more success if we added more seeds to the survey. Determining a suitable numbeisof seeds
often a contentious issue in RDS surveys. Researchers need to initiate the survey with enough seeds so
that there is some insurance against some seeds not being successful, but not having too many and so
generate only short recruitment chains, rathen th few long chains that recruit a diversity of subjects.

In contrast, if a large number of seeds are used and they are all reasonably successful, the number of
respondents will be large, the cost of the survey will be increased due to more incentiggmlubi

and staff required to conduct interviews, but the length of the recruitment chains may be too short to
obtain a representative sample from the population.

Most RDS studies use less than ten sélddekinejad et al. 2008although many of these studies are
undertaken in large cities where the population density and recruitmenpbysion contact are both

high (Abdul-Quader et al. 2006However, as RDS is being applied in increasing diverse settings,

there is emerginevidence to suggest that many seeds should be used and particular seeds terminated
after determining which chains are likely to flourish. For exanfislolph et al. (20119btained over

half of their sample of 357 illicit drug users in New York from only two seeds from a total of 46 seeds.
Therefore, further applications of RDS to recreational fisheries may benefit from additional seeds.

Another method of stimulating recruitment in RDS surveys of recreational fishers is to perform
follow-up calls with respondents to encourage them to distribaupons. A similar approach is used

for telephone diary surveys of recreational fishers to remind them to record data for individual fishing
trips (Lyle et al. 2002) This approach has not been considered in previous RDS applications since
respondents havgenerally remained anonymous.

Although we planned to undertake@mprehensivéollow-up survey of RDS respondents, our sample
size was too small to confidently determine the primary causes of recruitment failure and how they
could be addressed in futul¥e gleaned some information from the two follow survey

respondents and from conversations with seeds before the survey began. It appears that one of the
potential impediments to recruitment is the social context in which the coupons are attempted to be
passed between peers. Some respondents implied that it can be awkward to approach a peer and
persuade them to accept the coupon knowing that the peer will soon learn that the recrugesiwgl|

a reward for each successful recruit. As a result, sesgndents may choose not to compromise the
integrity of their relationship with their peer over a small financial gain. Similarly, respondents may
feel some level of guilt or responsibility if they recruit peers who provide datadhlat be perceived
asresponsible fojustifying the imposition of managemeneistrictions orthe fishery.

63



5.2.2 Tasmanian recreational rock lobster fishery trial

Similar to the seline fisheryrespondent driven sampling (RDS) did pobceed as expectedtime
Tasmanian raeational rok lobster fisherygven in the cotext of diveclub membershipin what are
likely to be highly connected communitidgarning from the experiences of @atline fisherytrial,
we conductedepeatedounds of re-seeding an@vensteered the recruitment process towards those
who respondedivers)in an attempt to stimulate recruitmebihfortunately, these tactics resulted in
little improvements in either thecruitmentspeed or théotal number fishexrecruitedto the survey.

Our follow-up survey found that 66% of coupons reggbarentlybeen distributed by seeds. Thegeo

had not distributed their coupons said this was mostly due to either forgetfulmeisplacingthe
documentation (i.e. recruitment coupon). We mailed oditiatial coupons toespondentgvho had

lost theircouponsand considerethemas reseedsWe received no indicatioribat therevereany

difficulties or concers with getting recruits t@articipatein the surveyWe also received unsolicited
assuranceom those that had not distributed some or all of their coupons that they would endeavour

to do so in the near futurf these assurances aradand respondent coupons had been distributed
andacceptedy their peerstithereforeappearshatthe mainimpediment of recruitmeris for coupon
recipients to simply call the surveyds freecall

As our follow up survey for the rock lobster fishery found no reported impediments from the seeds to

pass on their coupons we suggest a range of potentiaheefas the RDS process failing past the first

wave Duringthe projectthreetrials of RDS were conductednd d these thetwo recreational

fishery trialswere unsuccessfulvhile the norfishery trial using ESP staffas successfulhe

difference in results may have been due to different motivations for participBtieprimary

motivation forstaffintheESP st udy were 6t he reward?o, 6favour
knowledgeto staffwelb ei ngd, wher e riemarre atyi opnaarlt ifciisphaetresd port c
The population of ESP staff had been subjected to a common hardship gbdnioba compulsory

relocationto the newESP building in Brisband his resulted in both social disruption and often much

longer commutéimes, which were compounded by a lack ofsite parking. Such impacts provided a

large and highly personalnatnonet ary moti vation to participate i
Well-kb ei ng Sur v e yESPparkcipantsaere physicallywcatedclose togethemwhich is

similarto the many stigmatised populations theg the subject of the majority BDS studies with

both proximity and shadeexperienced especially ifthey are contentiodshelping toforge social

cohesion

In contrast, the paaecruitment in the two fisheries surveys may be attributable to the lack of a major
norrmonetarymotivation to participate and the larger distances between individRexlsaps
recreational fishers are just not a community that has strong enough cabdstsuitable for RDS?
Rather they may be a much looser collection of individuals or possibly gyralips of friendsfamily
andacquaintancésRecreational fishinglso often involves travel to different norban sites and very
little interaction with fishers outside of the immediate party avsbipy atthe boat ramp or jeédsod
although b some extentargeting dive clubs should have reduced tledfeets Thisis opposed to
stigmatised populations that may coalesce, both through a feeling of solidarity but also physical
locations such a health clinics or knoaggregation location®uring the reseeding stages of the
Tasmanian recreational rock lobster fishiigl, various dive clupwere contacted. While these dive
club and societies suggested a certain level of connection between divg Gkliemeetings are often
infrequent and have limitedrnover in club membershigvhich mayslow recruitment of fishs.
Nonetheless, it is thieigh social connectivity between similar thatthe underlying driver of the
success othe RDSmethodfor surveying hardo-reach populationéHeckathorn(2010b) Perhapsur
study has revealed that recreadéibirshers aren fact not asocially connecteds it is generally
assumed.

Another potential reason f&DSfailurein the recreational fisherienuld have beeim part due to

our methodology. As suggested by namRespondent Driven Sampligsolelydependent on being
respondent driven. laur surveysthe respondent needed to make a voice telephone call. Changes in
the use of telecommunications, with a switch towards data and text, may have reduced the likelihood
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of return calls. From our follow up Brey it appears that our most comntgpe ofnonresponse
appeared to be fAl will accept a coupon, but will/l
it appeared that this decision was not made before the expiry of the coupon ordedas nut make

the phone call.

A key planned output of the project was to have been a demographic and behavioural comparison of
the data from RDS and the known target population (licence holders), the latter to be based on a
probability (random) sample of Boice holders contacted by phone and synthesis of key demographic
information collected as part of licensing. However, as demographic analysis using the RDS technique
requires long recruitment chainsnsisting of at least 6 wavesreach equilibrium and provide

reliable prevalencestimation, we were not able to justify undertaking a random telephone survey for
comparative purposessing our small sample of respondents

Our limited economic data suggests that the recreatiorabtdkbsters is highly valued, grossly

exceeding the market price, with fishers spending hundreds to thousands of dollars for each landed
animal. However, as this data may not be representative it should be only considered as an interesting
aside to thenain methods assessment focus of the study. Previous studies of recreational rock lobster
fishing socieeconomics have suggested that the fishery is highly vdkrglihk and Lyle 2010).

We did, however, undertake modelling simulations of RDS samfaiegplore potential biases in
estimation (Appendix 8). The model looked at the effect of differential rather than random recruitment
of respondentfom their social network with equal likelihoobh a situation where recruitment is not
random and nopreferential but rather is weightesay towards preferential recruitment of avid

fishing club members, substantial biases were modelled to be introduced to all RDS estimators. These
types of recruitment issues are well known in RB&uitmentand are adjustd f or &éon t he f|
the sampling procesbrecruitment appears to be heading towards a demographic composition that the
researcher does not believe to be representative of the populatido thischains of recruits are

truncated and additionakeds are distributed to better represent the population. This however assumes
that the structure of the population is known by the researcher so they can guide the sampling towards
a representative datababmfortunately, he extenof differential recritment inour RDS surveys of
recreational fisheriewasunknown as we did not acquire sufficient recruits to test this proposition.
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Conclusion

The power of RDS to capitalise on the influence of peers to have other peers accept a coupon and
recruit to a arvey can also work in reverdgénegative connotation®wards thebjectives of the
research begin to develop among the target population. Recreational fishers have historically been a
very caoperative group of resource users, collecting and supplgirigus data type to researchers,
often free of charge, for a range of purposes including understanding of: catch and.@faat al.

2002) social and economic dynamics of fish@gcher and Hollingworth 2002inovement of fish
through volunteer tagging prograrf@@illanders et al. 2001; Sawynok and Sawynok 2044yl the

biology and ecology of their key recreational target speGeifiths et al. 2010a)Over the past

decade however, there may have been an increasing reluctance by recreationt fisbeide data

for research due to fears that this may result in restricffenysand Griffiths 2010; Griffiths et al.

2005)

In the face of widespread declines of many species due to the apparent overexploitation by recreational
fisheries in recent yea(€ooke and Cowx 2004b; Lewin et al. 2006; McPhee et al. 288&kational

fishers have become increasingly proactive in demonstrating their support of conservation measures

that carensure the sustainability of their fishery and the supporting ecosystems. However, the extent

of what recreational fishers are prepared to forego in their contribution towards sustainability, is
sometimes insufficient f rtoachieeesustainablite. Assucmaaiaa ger 6 s
provided to researchers has occasionally been used to impose precautionary conservation measures
that require a greater sacrifice than fishers are prepared to give.

As such, there is often a fluid relationship begwéishers and researchers or managers as to the extent

to which each party trusts the other that their stated intentions are genuine. Therefore, it is of
paramount importance that researchers build trust with the recreational sector before undertaking
research in order to increase the quality of data from cooperative research, but also to optimise the
uptake of the outcomes of the research. Whilst this may be achieved in traditional research programs
that may interact with a relatively small number of eational fishers, it is more difficult with RDS.

This is because the needs and objectives of the research are only conveyed to the seed respondents,
and it is the responsibility of the seeds and subsequent respondents in the study to convey these
messagewhen recruiting their peers. However, if the true intent of the survey is misinterpreted by
members of the target population, then this can negatively impact recruitment success and quality of
data reported by respondents who may then be primarily matit@fgarticipate for the reward, rather
than to contribute to the research needs. This h
to initiate the survey to convey the strong research messages that can be well maintained through many
samplirg waves to encourage participatidiiejnert 2009)

For surveys of understood populations, which are urban, cohesive and motivated to engage with
researchers, guided RDS sampling may be usefgldiming insides into behaviours, perspectives or
outcomes. However, if the desired metrics are demographic and meant to be indicative of the total
population, the population is unknown, distributed and not motivated through stigmatisation or some
other Bsue, then RDS may be difficult to implement successfully.
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Project materials developed

Section Product name Attached location
ESP Pilot study ESP recruitment coupon Figure 3.1
ESP café free beverage voucher (rewe Figure 3.2
RDS focus groupeeting Focus group questionnaire Appendixl
Focus group consent form/ answer Appendix2
sheet
Tasmanian recreational séhe RDSRecfish Manual Appendix3
fishery field trial
Seed recruitment letter Appendix4
Seed factsheet/ information brochure Figure 3.4
Fisher recruitment coupon Figure 3.5
EFTPOS reward card Figure 3.6
Follow up reward information brochure Figure 3.7
Tasmanian recreational rock  Survey questionnaire Appendixc
lobster fishery field trial
Seed recruitment letter Figure3.8
Seed factsheet/ information brochure  Figure 3.9
Fisher recruitment coupon Figure 3.10
EFTPOS reward card Figure 3.11
Follow up reward information brochure Figure 3.12
Washup survey questionnaire Appendixé
Modelling of RDS RDS an®ifferential Recruitment Appendix 8
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Appendices

Appendix 1. Focus group annotated
guestionnaire

Tasmanian Recreational Setine Fishery Focus Group Survey administered at two workshops
held in Davenport and Hobart, Tasmania on the 18 and 14" of August, respectively.

Q no. | Question

CANBRG 6SQff lal e2dz | F¥S¢ aAyvYL} S | dzS
experience

Q.1 Are you currently a member of a fishing cly@tck 1 box only)

a. Yes
b. No
Q.2 How many years have you been a recreational fisli€ik 1 box only)
a. Lessthan5
b. 59
c. 1014
d. 1520
e. More than 20

Q.3 How many years have you fished with a recreational longline in Tasm@mi&?L box

only)
a. Lessthan5b
b. 59
c. 1014
d. 1520
e. More than 20

Q.4 In the past 12 months (since August 2013) how many days did you fish with a
recreational longline in Tasmaniéfick 1 box only)

0

1-4

5-9

10-29

30-50

More than 50

~0 Q0T
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Q.5

Where do you primarily fish with your recreational longline in TasmafiggR more
than 1 box if required)

North coast
Northeast coast
East coast coast
South east coast
South coast
West coast
Northwest coast
Islands

Other

TS@mo o0 T

Q.6

What months do you generally start and finish fishing with your recreational longlir
Tasmania?Write answers in the spaces provided)

Write the month you starfishing

Write the month you generally cease fishing

Write the peak month of your longline fishing activity

h1X y26 6SQNB 3I2Ay 3 (2-basddsryey maihddiaie will K
use for this project. There are many intricate components of the method that may
seem strange to you, but we hope to capture your honest thoughts and feelings
about these components so that we can implement the survey in a way that thas
best chance of being successful.

Q.7

Consider this scenario. You arrive home to see a letter addressed to you. You ope
and find the survey coupon (as shown) with no other information. What is your init
reaction upon seeig the coupon?Tick 1 box only)

Assume it to be some type of scam and throw it away

Junk mail selling something you are not interested in and throw it away
{dzaLIAOA2dza 2F oKI G AGQa | o2dzi o dzi
A legitimate voucher fosomething of value so you keep it and call the numl
Too much information on the card, so you throw it away

Other

~0 o0 oW

0.8

You are at the boat ramp and approached by another londigieer you know by first
name but only see a-3 times each fishing season. He offers you a coupon and say
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you complete a short and simple fishing survey you can make easy money. What
initial reaction upon being offered the coupofiPick 1 boonly)

a. Assume to be some type of scam and decline the coupon

b. ! ROSNIAASYSyid FT2N) a2YSUOKAy3a &2dzQQN
coupon
c. {dzaLIAOA2dza 2F 6KI G AGQa | o2dzi o dzi
d. A legitimate invitation that you accept amqdan to call the number
e. Refuse the coupon because you never accept flyers from anyone
f. Other
Q.9 After reading the coupon you decide the study is relevant to you. The coupa@sstat
you need to call a phone number to participate. What option best reflects your
thoughts?(Tick 1 box only)
a LQR 2yfée Olff AF GKS OFfft Aa O2YL]
b. LQR OFftf AT AlG gl a GKS O02ad 27F |
c. LQR OFff NB3IINRfSaa 2F 024l
d L ¢ 2 dzf Regafdless Oflcdstt >
e. Other
Q.10 | To participate in the study you need to call the survey number only on specified da
What option would best suit you to calPick 1 box only)
a. Weekdays
b. Weekends
c. Public holidays
d. Every day
e. Leave a message for someone to call back at a time that suits me.
f. Other
Q.11 | To participate in the study you need to call the number only during specified times
What option would best suit you to calPick 1 box only)
a. 9amlpm
b. 1pm-6pm
c. After 6pm
d. Open 24 hours
e. Leave a message for someone to call back at a time that suits me.
f. Other
Q.12 | Assume you are happy to call the survey line to enquire about participating, you cz

and are informed that you will be required to provide your full name, address and ¢
contact number in order to receive your reward. You are told your details are strict
confidential, held by the CSIRO, and will not be passed on to a third party. What b
describes your initial thought to providing your contact detaflsiek 1 box only)

No problem, the reward has to be sent somewhere

LQR LJ NI A OA LJ (eéto pravidellimited persopay detdils NB |j
I would only participate if | remain completely anonymous

Other

cooTp
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Q.13

In this survey, each patrticipant is given two rewards; one for ppating in the
interview, and a second for recruiting other eligible fishers. | want you to think abo
the 1%'reward. What would be theninimum amounthat you would expect for what
you are required to do. That is, call the free 1800 survey line and participate in a 1
interview. (Write answer in the space provided)

a. Enter amount here in whole dollars $

Q.14 | stillthinking about the ¥ reward, what would be aeasonable amounthat you would
expect for what you are required to do. That is, call the free 1800 survey line and
participate in a 15 min interviewWrite answer in the space provided)

a. Enter amount here invhole dollars $

Q.15 |[b2g¢ LQR f A1 S @& 24Yzewnd. ThiKnvolves gividg3 doiliporis K06
sending 3 coupon codes) to eligible longline fishers who you know personally. Wh
each of your contacts participate the survey, you will receive a reward for that
person. How much do you consideraasonableeward to be for each of these fisher:
(Write answer in the space provided)

a. Enter amount here in whole dollars $

Q.16 |[b2s> 6SQ@BS (I ft1SR 62dzi NBsIFNR QI f dzS
GKAY1l lFo2dzi oKIG (el 2F NBgFNR & 2dxQ
cash, so what is the reward you would most pref@rizk 1 box only)

a. A store card (e.gdAnaconda or Woolworths card for groceries, alcohol, fuel)

b. Exclusive project related merchandise (e.g-lset t-shirt, cap, stubby holder)

c. Setline specific fishing products (e.g. fishing line, hooks)

d. An EFTPOS card. Like cash but used only at EFTPS poin

e. Other
Ly (GKAa YySEG &aSO0GA2y 27F [dSadAazyaszs &
most likely recruit your friends to the study if you were given coupons. Remember
you have theoption of giving a paper coupon to someone, or just giving them the
coupon code and the survey phone number.

Q.17 | Between which months would be best for you to distribute coupons to other eligibl
longline fishers whom you knowTick 1 box only)

a !lye Y2yilKa -tb-face cotact witlymyPpeerd® fear round
b. lye Y2yiGKa ad LQY Ay SYlFAfk{a{kLK
c. Only during the longline season. Which months?
d. Outside the longline season. Viéghimonths?
e. Other
Q.18 | Which method would you most likely use to recruit an eligible longline fisher to the

study?(Tick up to 2 boxes)
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Give gpaper coupon directly to the person and verbally explain the details
Send a paper coupon directly to the person by the post with written details
Phone the person and provide the coupon code and verbally explain the d¢
Send the coupon code to the perswia email with written details

Send the coupon code to the person by SMS with written details

Send the coupon code to the person via social media (e.g. Facebook, fishi
forums) with written details

g. Send the coupon code to the person by fax with writteails

h. Other

~0 o0 oTw

Q19 |[b2¢ LQR fA1S @2dz (2 GKAYy]l 2F 6KAOK S
coupons toq{Tick up to 2 boxes)
a. Those who | communicate with mostten by phone
b. Those who live closest to me
c. Those | see in person most often
d. No preference. | would select someone at random regardless of where the
or how | normally communicate with them
e. Those who | communicate with most often by email
f.  Those who tommunicate with most often by phone over social media (e.g.
Facebook, fishing forums)
g. Other
Q20 |[b2g LQR tA1S @2dz (12 GKAY]l 27F I eydStbgive
them a coupon?®Tick up to 2 boxes)
a. Those who are most likely to accept a coupon
b. Those who are most likely to call the number and complete the survey
c. Those who are passionate about the longline fishery
d. Those who are passionate about fisheniesearch
e. No preference. | would select each person at random regardless of traits
f. Those who would benefit most from a reward
g. Other
Q.21 | Do you think you would attempt to\ge one or more coupons to a stranger (i.e.

someone you met for the first time)Tick 1 box only)

a. Yes

b. No

c. Yes | would consider it but only if | could not find anyone to give the coupo
d. Unsure

Briefly state why
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Q.22

If you were approached by #&ranger who offered you a coupon and explained you
could earn money, would you accept the coup@mizk 1 box only)

a. Yes
b. No
c. Unsure

Briefly state why

Q.23

If we were to give you 3 coupons to give to your longline peers, how long do you tf
it would take to have all 3 coupons accepted (either given directly to people, or co
by sending remotely)@Tick 1 box only)

Less than 1 week

1-2 weeks

3-4 weeks

1-2 months

e. Greater than 2 months

cooTp

Q.24

If we were to give you an unlimited number of coupons, how many of your recreati
longline peers do you think you could get in contact with to give a coupon or code
(either in person or remotely) in the next 4 weeK¥®rite answer in the space
provided)

Write the number here

Q.25

How many of these longline fishers would you realistically consider giving a coupo
or accept a coupon from yoyWrite answer in the space provided)

Write the number here

Q.26

The basis of the RDS survey method is to understand social networks. We define
Ay @2dzNJ ySGg2N] a LIS2LX S &2dz Wwiyz26Q
AYTF2NXIEGA2Y 22dzQR 02y 4 AR SAN df STRKyEBok OHE)

Full name (e.g. John Smith)
First name only (e.g. Terry)
Nickname (e.g. Sparrow)
By sight

oo oy
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e. Internet name (e.g. Top_Fisho_1973)
f.  Someone you could initiate on conversation with
g. Other

Q.27

. @ dzaAy3 GKS RSTAYAGAZ2Y 2F az2ySzyS @
LIS2LX S R2 @&2dz Wly26Q> FyR (KS& (y2¢
and you know or suspect have been recreational longline fishing in the previous 1!
months?(Write answer in the space provided)

Write the number here

Q.28

In this study, we have no interest in whether longline fishers hold a curredinget
licence from a compliance viewpoint. We are simply descrithiadishery and trialling
the new RDS survey method. However, if in future surveys we restricted participar,
licence holders for statistical reasons, would you still participate if you continue to
with a longline{Tick 1 box only)

Yes
No,asI@ ol 60f& @2y QilindideNd®KI 2SS | &S
No, but will most likely purchase a dete licence

Unsure. Please state why

cooTp

In conjunction with the new RDS method, we are considering developing a new
statistical method for estimating the population size of specialised recreational
fishers. This involves recording how many times the same individual is recorded in
multiple surveys. We are considering running the project as a number of short
surveys.

Q.29

Consider this scenario. Six months ago you received a BLUE coupon, you called t
phone number and completed the longline fishery survey. You receivedard for
participating and the full reward amount for recruiting 3 other fishers to the survey,
You are approached by a longline fisher who you know and he offers you a YELL(
coupon to complete a longline fishery survey. What would be your likely initial
reaction?(Tick 1 box only)

Decline the coupon as know you can only participate in the survey once
Decline the coupon as someone else should have a chance of being involy
Accept the coupon as you made easy money last time

Decline the couponasyoucoyMiddii 6S 020 KSNBR O2YL
Decline the coupon because it might be counterfeit as my coupon was BLU
Accept the coupon because you may be able to assist further in the resear
Other

@ 0o0oTy

Q.30

Consider a similar scenario. Six months ago you received a BLUE coupon, you ca
phone number and completed the longline fishery survey. You received a reward f
participating. You successfully gave your 3 coupons to other fishers, but this time
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were ineligible so you did not receive yolif Bward. You are approached by a
longline fisher who you know and he offers you a YELLOW coupon to complete a
longlinefishery survey. What would be your likely initial reacti@gfizk 1 box only)

Decline the coupon as know you can only participate in the survey once
Decline the coupon as someone else should have a chance of being involy
Accept the coupon as you made gamoney last time

Decline the coupon because you felt that you should have receivétl a 2
reward

Decline the coupon because it might be counterfeit as my coupon was BLU
Accept the coupon because you may be able to assist further in the resear
Declinel KS O2dzLl2y | a @&2dz O2dz RyQi oS
Other

cooTp

S@ ™o

Q.31

Consider another scenario. Six months ago you received a BLUE coupon, you cal
phonenumis NJ 6dzi ¢S (G2t R @2dz 6SNBE AyStAIA

the previous 12 months, since you only fished with a dioe for blueeye. Therefore,

you did not receive a reward. Since then, you have fished with a longline and knoy
would now be eligible. You are approached by a longline fisher who you know and
offers you a YELLOW coupon to complete a longline fishery survey. What would b
likely initial reaction®Tick 1 box only)

550t AyS GKS O2dzalRy o6 8astinglndy FmellagtYimea i
550t AyS GKS O2dzaRy la L O2dZ RyQi
Decline the coupon as someone else should have a chance of being involy
I OOSLIi G(KS O2dzaly o06S0FdzAaS L RARYQ
Decline the coupoiecause it might be counterfeit as my coupon was BLUE
Accept the coupon because | want my data to count in the research
Other

@ oo0oTy

CKIFIG O2YLX SiSa GKS WTF2NXIf Q ¢ Nudnerddy
discussion on various aspects of the survey.

Q.32

Earlier we asked a few specific questions about the ways you might recruit other fi
02 GKS &adddzRed [SiQa RAAOdzaAa K2 g atRldz
peers you intend on giving a coupon to?

22dA R 82dz 2dzad adldS éKFdiQa 2y GKS O
coupon at any cost???

Discuss your answers

Q.33

What potential problems can you foresee with the surmegthod we have proposed
tonight?
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Write answers in the space provided and we can discuss them

- Scamming

- Set a precedent for paying fishers for survey participation

- Create the perception that tax payers dollars are being wasted
- No sigron from fishers dudi 2 G KS WLR NI YAR &aO0OKSY{
- I NBFGS FyAyz2aAirde FYyY2y3d FTAAKSNBR AT
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Appendix 2. Focus group consent form
and answer sheet

Tasmanian Recreational Séhe FisheryFocus Group Survey Consent Form

The focuggroup meeting is drawing on the knowledge of recreational fishers to assist with designing
the most appropriate survey to optimise the collection of high quality data from specialised
recreational fisheries. During the focus group meeting we will ask gme general questions about

your experience with the Tasmanian recreational longline fishery, and for your personal thoughts and
feelings towards particular aspects of our proposed survey design, which involves rewarding
respondents for participating in dnterview and for recruiting other fishers to the survey. The

session will take approximately 2 hours. You are free to leave the session at any time and you are
within your right to refuse to answer any question. On completion of the survey you willesaei

$50 reward in the form of an EFTPOS cash card, just like an ATM card, which can be used to make
single or multiple purchases where EPFTOS cards can be used. You have 12 months to use the credit.
However, we cannot provide the eftpos casdrd for anmcomplete survey.

First, we require your consent to proceed with your involvement in the focus group. Information
collected during these meetings will not be reported in a way where you can be identified. The data
will only ever be reported in aggregateatin and will ultimately be held by the CSIRO. The content

of the focus group and proposed handling and use of the data has been reviewed and approved by
the CSIRO Human Ethics Committee in application 068/14. If for any reason you are not satisfied with
the content or delivery of the survey, or the actions or behaviour of project staff, you can lodge a
complaint with the CSIRO Human Ethics Committee (Cathy.Pitkin@csiro.au or 07 3833 5693). By
signing below you are indicating that you understand these teantsgive your consent to proceed.

Print full name

Signhature

Date

The main survey will begin on 1 Octobed2Gnd we will need-6 longline fishers to initiate the

survey by giving out three coupons to their peers. You will be rewarded for completing the survey
and for each fisher successfully recruiting to the survey from your coupons. Would you be willing to
be one of these initial survey participants?

YES/ NO (Circle one)

If yes please complete the details below
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Residential address:

Suburb:

Home phone number:

Mobile phone number:

Best contact time:

Postcode:
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Tasmanian Recreational Séhe Fishey Focus Group Survey Answer Sheet

t F NIAOALI yiQ&

Date:

IR AR RV RUR VR VRV VRV RURURU RURURTRURURURURURURVRURURT

Q. No

Answers

Q.34

Z Yes
Z No

(Tick 1 box only)

Q.35

Z Less than 5

(Tick 1 boxonly)

Q.36

Z Less than 5

Z 59

(Tick 1 box only)

Q.37

(Tick 1 box only)
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Z 30-50

Z More than 50
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Q.38

Z North coast (Tick morethan 1 box if required)
Z Northeast coast

Z East coast

Z South east coast

Z South coast

Z West coast

Z Northwest coast

Z Islands
Z Other

Q.39

9 Write the month when youstart fishing

9 Write the month youstop fishing

91 Wwrite the peak month of your longline fishing

Q.40

o (Tick 1 box only
Z Assume it to be some type of scam ahdow it away

Z Junk malil selling something you are not interested in and throw it away
Z{ dzA LA OA2dza 2F ¢KFG AdGQa | 062dzix 0 dzd
Z A legitimate voucher of some value, so you keep it and call the number

Z Too much information on the cardo you throw it away

Z Other

Q.41

(Tick 1 box only

Z Assume to be some type of scam and decline the coupon

Z! ROSNIAaASYSyd T2NJ a2YSGKAYy3 &2 dzQNE

Z{dzéLJ)\éAdeé 2F gKIG AGQa | o2dzi o dzi
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Z A legitimate invitation that you accept and plan to call the number

Z Refuse the coupon because you never accept flyers from anyone

42 ZLQF? ayte OFftt AT GKS OF f(Tick Kbbx o Y Lt
ZLQIV? Ortt AT Ad ¢l a GKS Ozad 27F I f
ZLQQ OF tf NBIINRfSaa 2F 024l
ZL g2dzZ Ry Qi OFffx NBIFNRfSaa 2F 023
Z Other

A Z Weekdays (Tick 1 box only)

Z Weekends

Z Public holidays

Z Every day

Z Leave a message for someawecall back at a time that suits me
Z Other

. Z 9am-l1pm (Tick 1 box only)
Z Ipm-6pm
Z After 6pm
Z 24 hours per day
Z Leave a message for someone to call back at a time that suits me
Z Other

Q.45 =

Z No problem, the reward has to be sent somewhere (Tick 1 box only)
Z L QR cipdte MXwas only required to provide limited personal details

Z I would only participate if | remain completely anonymous

Z Other
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Q.40 9 Enter amount here in whole dollags
Q.47 9 Enter amount here in whole dollars $
Q.43 9 Enter amount here in whole dollars $
Q.49
(Tick 1 box only
Z A store card (e.g. Anaconda\Woolworths card for groceries, fuel, etc)
Z Exclusive project related merchandise (e.g-lset t-shirt, cap, etc)
Z Setline specific fishing products (e.qg. fishing line, hooks)
Z An EFTPOS card. Like cash but used only at EFTPOS points
Z Other
Q.50
(Tick 1 box only
Z l'ye Y2y ilKa -tb-face ottt witlymy peer® feaound
Z! ye Y2y iKa a LQY AYy SYI Af k {ravpck LIK 2
Z Only during the longline seasdwhich months?
Z Outside the longline season. Which months?
Z Other
Q.51
(Tick up to 2 boxes
Z Give a coupon directly to the person amerbally explain the details
Z Post a coupon with written details directly to the person
Z Phone the person and verbally provide the coupon code and details
Z Email the coupon code to the person with written details
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Z SMS the coupon code to the person with writtdetails

Z Send the coupon code to the person via social media with written details

Z Fax the coupon code to the person with written details

Z Other
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Q.52

(Tick up to 2 boxes

Z Those who | communicate with most often by phone
Z Those who live closest to me

Z Those | see in person most often

Z No preference. | would select someone at random regardless of where they
or how | normally communicate with them

Z Those who | communicate kitmost often by email

Z Those who | communicate with most often via social media (Facebook)

Z Other

Q.53

(Tick up to 2 boxes

Z Those who are most likely to accept a coupon

Z Thosewho are most likely to call the number and complete the survey
Z Those who are passionate about the longline fishery

Z Those who are passionate about fisheries research

Z No preference. | would select each person at random regardless of traits

Z Those who wouldenefit most from a reward

Z Other

Q.54

Z Yes (Tick 1 box only)
Z No
Z Yes | wouldonsider it but only if I could not find anyone to give the coupons

4
Z Unsure
4

Z Briefly state why
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Q.55

Z Yes (Tick 1 box only)
Z o
Z Unsure

Z Briefly state why

Q.56

Z Less than 1 week (Tick 1 box only)
Z 1-2 weeks
Z 3-4 weeks

Z 1-2 months

Z Greater than 2 months

Q.57

9 Write the number here

Q.58

I Write the number here

Q.59

Z Full name (e.g. John Smith) (Tick 1 box only)
Z First name only (e.g. Terry)

Z Nickname (e.g. Sparrow)

Z By sight

Z Internet name (e.g. Top_Fisho_1973)

Z Someone you could initiate on conversation with

Z Other

Q.60

I Write the number here

Q.61

Z Yes (Tick 1box only)
Zb 2> a L LINRPOL of-lneligerof QU LIIZNDOKI &S

Z No, but will most likely purchase a dete licence
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Z Unsure. Briefly state why

Q.62

(Tick 1 box only

Z Decline the coupon, you knoyou can only participate in the survey once
Z Decline the coupon, someone else should have a chance of being involved
Z Accept the coupon, you made easy money last time

SOt AYS (KS 02dzll2ys 0O2dzZ RyQi o0S 067
Decline the couporit might be fake as my previous coupon was BLUE

Accept the coupon, you may be able to assist further in the research

Zs
Z
L
Zo

Q.63

(Tick 1 box only

Z Decline the coupon, you knoyou can only participate in the survey once
Z Decline the coupon, someone else should have a chance of being involved
Z Accept the coupon, you made easy money last time

Z Decline the coupon, you felt that you should have receivetf sefvard

Z Decline the couporit might be fake as my previous coupon was BLUE

Z Accept the coupon, you may be able to assist further in the research

Z5Séf)\yé 0KS O2dz2aRyz O2dzZ RyQli o6S 013

Z Other

Q.64

(Tick 1 box only

Ny

550t AyS GKS O2dzZaRyX LQY &adAff dzLJa

N

5SO0f AyS GKS 0O2dzal2ys O2dzZ RyQid o6S o

Decline the coupon, someone else should have a chance of being involved

AccdJi (i KS O2dzll2ys L RARYQl NBOSASS

ININININI¢
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Z Decline the coupon, it might be fake as my previous coupon was BLUE

Z Accept the coupon, | want my data to count in the research

Z Other
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Q.65

Z How you would likely discuss survey eligibility of potential peers you intend
giving a coupon to?

22dzA R @2dz 2dzaG adl 4SS éKIFIGQa 2y (K9
coupon at any cost?

Q.66

Z What potential problems can you foresee with the survey method we have
proposed tonight?

Appendix 3. User manual for RDS-Recfish: an online
survey tool and database for Respondent-Driven Sampling
surveys in recreational fisheries.

Backgroundo the user manual development

Recreational fisheries are becoming an increasingly important component of Australian and global
fisheries. Often considered a benign leisure activity, increases in the number of fishers and the
sophistication andffordability of fishing tackle (e.g. electric reels), vessels, and electronics (e.g.

sonar, GPS) have elevated the efficiency of recreational fishers and their impacts on fishery resources
to near that of commercial fisheries for some species. Technalagicances have also contributed to
diversification of the recreational sector where increasingly specialised recreational fishers explore
fishing grounds and target species that were once onlgsibteto commercial fisheries.

Researchers and fishamanagers are now presented with two difficult situations. First, the increased
pressure on resources by recreational fisheries needs to be considered in assedsimg bolpgical
sustainability of target species. Second, increasing catches and ecan@siment by specialised
recreational fisheries may justify demands by recreational fishers for a greater share of resources
shared with commercial fisheries. As a result, there is increasing need for fisheries scientists to obtain
representative datandhe demographics and motivations of these specialised fishers, as well as the
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effort, catch, and economic investment that is required as input for stock assessment and equitable
sharing among resource users.

Unfortunately, obtaining representative diitan specialised or otdf-frame components of

recreational fisheries using traditional methods (e.g. boat ramp and telephone surveys) is expensive
and often ineffective because these components of the fishery: 1) lack a complete sampling frame from
whichto recruit a representative sample of fishers to surveys, 2) are comprised of fishers who are too
rare to intercept in the wider community, and 3) are spatially and/or temporally diffuse. Therefore,
alternative coseffective survey methods are required.

RespondenDriven Sampling (RDS) is one of the few methods that may attain a representative sample
from specialised recreational fisheries. RDS is a form of-geeen chainreferral sampling designed

by epidemiologists to obtain representative populagtimates from hartb-reach, hidden or

stigmatised populations, such as intravenous drug users, HIV carriers, and sex workers. RDS works by
eligible subjects receiving incentives for survey participation and recruiting other eligible peers, who
then recrit other eligible peers, and so on. After weighting each subject's segiaeand other

known biases, RDS can generate representative population estimates fetcarbacth population.

Populations of recreational fishers have different behaviouratingdes than populations of

intravenous drug users for example. Consequently, the approach of implementing RDS in recreational
fisheries also differs. This manual provides diggstep instructions for implementing RDS surveys
with the @RDDMSsuRey mddulesdevielopedbly the CSIRO. At each step in the survey the
manual provides a screen shot and an explanation of options for each survey question. The data
generated by the survey tool is stored in an online database that can be later extchatedysed

using an appropriate statistical analysis package, such as RDSAT or RDS Analyst.

System requirements

The RDS Recfish survey tool is an online survey tool that allows multiple users across multiple
locations to administer the RDS questionnaind export data from a single database in real time. This
is particularly important for geographically separated project staff to access the latest survey data to
perform analyses, or to track the recruitment dynamics of the population in question armaailib
intervention ofthe survey design if required.

The survey acts as a standard web page where data entries are made by key strokes, or by selecting

from predefined responses in drgfown menus. Although the survey can be viewed and administered
onany web browser, it is recommended that the int
or AFirefoxo software. The survey has wundergone
Windows XP and 7. Users should undergo their own testingram platforms before #gmpting to

administer surveys.

User registration

Before using the RDS Recfish survey tool each user must register with a User ID and password. This
allows project managers to see who has created database records to enable fillavaigy point

should data verification be required. To be added as a new user the survey staff member needs to log
on and create an account. This can be achieveddagsing the survey websitehdiip://cmar
webhost.it.csiro.au/rdsrecfish/login.pAhe following will appear in the browser window.
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http://cmar-webhost.it.csiro.au/rdsrecfish/login.php
http://cmar-webhost.it.csiro.au/rdsrecfish/login.php

/ [ RDS Rec Fish: Login x W -

. T ————— T — - ——

& = €' | [ cmar-webhostitcsiro.au/rdsrecfish/login.php

i Apps [ www.naturecc/rdsr.. @) MyCSIRO Homepag... [ RDSRecFish (" Web of Science [v.5... [ RDS RecFish - Coup... 4}, nature.cc/ csiro.nat...

RDS Rec Fish: Login

@

Log in

User Id

Password ‘ | | Log in ‘

Legal notice and Disclaimer | Privacy Policy | Copyright notice | Report a problem with this website

The registering survey staff member will log on using their User ID and password a|,

which will

reveal the window below.

["] RDS Rec Fish: Login

x

€& = C [4 cmar-webhostitcsiro.au/rdsrecfish/loginphp?form=yes

i Apps [ www.nature.cc/rdsr.. &3 MyCSIRO Homepag.. || RDSRecFish Web of Science [v.5... || RDS Rec Fish - Coup... A{, nature.cc/ csiro.nat..

The registering survey member sel

user to de

RDS Rec Fish: Login

Enter Survey | Add User Manage Coupons = Export Data

Welcome, mibs

Legal notice and Disclaimer | Privacy Policy | Copyright notice | Report a problem with this website

Add User

, which reveals the screen below and allows the new

fine their personal User ID and password by entering their details and L.

RDS Rec Fi

Enter Survey | Add User

Create user

User I

d

Password | Create |
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Starting the survey

To start the survey, the user will need to gattp://cmarwebhost.it.csiro.au/rdsrecfish/login.papd
log on using their new User ID and password. From the menu selection the useEAtersurvey

/' [ RDS Rec Fish: Login x Q)

[ C' [ cmar-webhostit.csiro.au/rdsrecfish/loginphp?form=yes

£ Apps [ wwavnature.cc/rdsr... e MyCSIRO Homepag... ['] RDSRec Fish ¢} Web of Science [v.5.... [*] RDS Rec Fish - Coup...
. -
RDS Rec Fish: Login losout
Enter Surve Add User | Manage Coupons =~ Export Data

Legal notice and Disclaimer | Privacy Policy | Copyright notice | Report a problem with this website

The survey tool is set up to enaldte interviewer to easily navigate through the survey questions

depending on the specific answers provided by the respondent. The survey is divided into three

sections, each being a different background colour. The first section is dark yellow/orange and

contains specific eligibility questions that allow the researcher to determine if the respondent is a

l egiti mate member of the surveyds target popul at
questions under the heading-&é&te Fishing Data which fate to the demographic profile and fishing

activities of the respondent. The last section of the survey is green and contains questions to collect
contact details of the respondent in order to send their rewards and coupons, and to seek feedback on

the suvey and the fishery in general. The layout of the survey is split into four col@iicis to

Proceed QuestionsRespondent AnswemandFurther Information

Click to proceed Questions Respondant Answers Further Information

Survey team member name mibs

Start survey

The survey is now ready to be administered when a call is received on the Free Calhi&p0reu

The process for receiving calls in the present study is that a coupon holder will leave a message on the
survey line of a suitable time and phone number to call on. A staff member calls the respondent at the
requested time and conducts the wigw, or calls back if contact was not successful.

To begin the survey click « laStart sunier) . The script below should appear under@uestions

column. All dialogue under thQuestionsolumn is to be read aloud to the respondent, except when
prompts specifically inform you not to, or is not applicable.
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http://cmar-webhost.it.csiro.au/rdsrecfish/login.php

Click to proceed Questions
Survey team member name

Start survey Hello, yvou've called the CSIRO and IMAS Tasmanian recreational set-line fishery
survey line.

My name is mibs and I'll be assisting you today.

Question 2

The first question is to determine whom the interviewer is speaking with. This is mainly to build a
rapport with the rggondent and personalise the experience. When the phone is answered and it has

been established that the respondent wishes to complete an interview, - 2ustion 2

Question 2 May I ask who I am speaking to?

Type the respondentds name into the answer box.
underquestion twdas in the image below), as the heading of that column sug@diststo Proceejl

left-click on Question.3 to bring up the next question. This pess will continue for most

guestions in the survey, where the next question toggle will appear once the previous question is
complete.

I f the respondent opts not to provide their name
the respondent Wineed to provide their full name and address at the end of the survey in order for
them to receive their reward and coupons to recruit other eligible subjects to the study.

Question 2 May I ask who I am speaking to? John|

Question 3

Screening for eligible respondents

The next few questions aegtremely inportantfor RDS surveys as it determines whether the

respondent is part of the target population and is eligible to participate in the survey. It is here that the
interviewer needs to be aware of exactly what they are asking the respondent as thiess the m
probable point where a respondent may become upset if they are deemed to be ineligible. If ineligible,
the respondent is instructed that they are unable to participate in the survey and will not receive the
advertised reward. However, if a responderivierly aggressive or it is perceived that the respondent
may shed negative light on the project, it is at the discretion of the project leader as to whether the
respondent may receive a small egd/to diffuse the situation.
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Determining eligibility iscritical for an RDS survey as it is essential that there is no duplication of
participants and that the respondent is a member of the target population, in this case, is a member of
the longline fishery in Tasman(&eckathorn 1997)

Identification of an Ineligible Respondent

If a respondent is ineligible to participate in the survey, the IN&itIGIBLE will automatically
appear under thQuestiongolumn.

Terminate Survey INELIGIBLE Interviewer comments: TERMINATE CALL. Please record relevant notes in the
"I'm sorry Jill,there is no person with a name like "Harry" in our database who has a similar "Interviewer comments” field, then scroll down and click the
coupon code. Unfortunately, that means you are ineligible for the survey at this time, but if you "Terminate Survey” button.
are provided with a valid coupon code in future please call us back on the freecall 1800 number
and we'll be happy to conduct an interview with you.

For further information on the project please go to the project website at www.rdsrecfish.com.

Thanks again for your interest in the survey. Have a nice day."
Terminate Survey

Under t he @l NEIiIbfor@dtidh thkt deeds tode read out to the respondent explaining
why they are ineligible to participate. Only tex
relayed. The script will change depending on what stage of the screening procespahdent is

deemed to be ineligible. Once the call has been terminated click

button. It is important that even though a respondent may be ineligible, if they have a valid coupon
code it needs to be record®EFORE clicking the terminate survey dah, record the reason why

the survey was terminated in the comments box available above the terminate survey button. This step
is important for other survey staff to distinguish why the survey was terminated, especially if the
respondent presented a vatiolipon code.

Question 3i Entering a Coupon Code

Question 3 is where the coupon code is entered. The code is either hand written on a physical paper
coupon, or passed onto the respondent by an eligible peer, either electronically (SMS, email, etc) or
verbally. The coupon code is the most important partofan RDS surveys it i s the respi¢
key into the survey, and most importantly allows the researcher to track recruitment chains and

facilitate specific statistical analyspsst hoc The responderig only allowed to continue if they have

a valid coupon code provided by an eligible respondent who has already been recruited into the survey.
Read the script under tiiguestiongab. The 6 digit alphanumeric coupon code is comprised of 3

letters followedby 3 numbers. These 6 digits should be entered with no spaces. Double check the

Check coupon

coupon code before clicking tl button.

I'm just going to ask you a few questions to confirm Check coupon

your eligibility for the survey. The survey will last about
15 minutes. Is now a good time for you to complete the
survey? Can I start with you providing your coupon
code?

If the respondent does NOT have a coupon code they are ineligible for the survey and the interview
terminated. Follow the directiomnsmder the ineligible section (page 6). If the respondent has a coupon
code there are two possibilities when entering the code: 1) the coupon code is valid and you will skip
Q4 and go straight to Q5, or 2) the coupon is dekimvalid and Q4 will appear.
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Question 4

This step of the survey allows the interviewer to explore any misinterpretation or transcription errors

of survey codes. This may be a particular problem if a respondent received the code by telephone or by
electronic means. When a coupon caeot valid, read the script that appears ur@aestionsA

strict eligibility criterion for an RDS survey is that the respondent received the code from someone

they know and not a stranger. Therefore, the respondent should at least know the firdtthaime o

recruiter. The system will query the database for eligible participants matching a specified name (given
and/or surname) and display the coupon codes relating to any matches. It is also important to

determine whether the respondent is providingark name, f or exampl e using 0
Robert.
Question 3 I'm just going to ask you a few questions to confirm your eligibility for Check coupon

the survey. The survey will last about 15 minutes. Is now a good time Coupon code " does not exist in our records.
for you to complete the survey? Can I start with you providing your
coupon code?

Question 4 Sorry AGAIN, coupon code " doesn't seem to be valid. Can you tell me Search for Codes
the name of the person who gave you the coupon or code so I can see if
there is an error in the code?

I f a personbdés name does not appear in the retrie
and the survey must be terminated by following the steps outlined under ineligible (Rdgedjer,

every attempt should be made to search for variations in the spelling of names (e.g. Shane vs Cheyne)

and common abbreviations (e.g. Bill vs William). Part of the script will advise the person to verify the

code with their recruiter, or wait fordifferent eligible subjet to issue them with a coupon.

I f the recruiterds name is valid a screen simila
transcription errors can be explored (e.g. the letters O or Q may be confused with a zetdheSelec

correct code on the rigtiand side of the screen and the survey will aatarally update to question

5.

There may be instances where respondent have already participated and are attempting to participate a
second time for financial reward. Ifpos® | e, t he i nterviewer should hayv
(discussed later in this manual) screen open to quickly identify the coupon issuer. The interviewer may

ask the respondent to verify the name of their recruiter. If there is suspicion, the inteshieuldr

continue to ask whether the person has already participated and screen the person from the survey at

this point. Alternatively, they may complete the entire survey and choose not to issue any further

coupons to the respondent.

Question 4 Sorry AGAIN, coupon code " doesn't seem to be valid. Can you tell me Search for Codes
the name of the person who gave you the coupon or code so I can see if Codes from suppliers like ™
there is an error in the code? (click one to select it)

SEED RAC784

SEED CKZ363

SEED AEM786

SEED HEM266

SEED CEZ543

Question 5
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This glestion seeks information on the mode by which the respondent received the code (e.g. by
physical paper coupon, given the code, or assign
downward arrow to select an appropriate response from theddwep list. The purpose of this

guestion is to determine the most effective method of coupon code transfer between peers.

Question 5 And is that a paper coupon, or were you just given a code by someone? Paper v

Question 6

Following on from Q5, Q6 determines the form in which the respondent received their code (e.g. a
paper code in person or imet mail, given the code via SMS or an online forum). Click on the

downward arrow to select an appropriate response from theddsop list. The respondent cannot

have found the coupon/ code, and these options will deem the respondent as ineligiblbas tiney

have received the coupon or code from someone whom they know personally (see Ineligible, page 6).

Question 6 Did you receive the coupon or code in person, in the post, by phone, txt, v
email, social media, or found the code or coupon?

Question 7

This question establishes the respondentos rel at
is that the respondent knows trergpn who provided the coupon or code, and that relationship is

reciprocal. They cannot be a stranger. If the respondent received the code from a stranger they will be
deemed ineligible and the survey will be terminated after reading the script thatsappésrthe

Further Information tal{see Ineligible, page 6).

Question 7 How would you best describe your relationship with the person who gave v
you the coupon or code?

Question 8

Another assumption of RDS is that a member of the population can only participate once. Therefore,
respondents need to answer fnoo tedorthersuney(spaest i on
Ineligible, page 6). There may be instances where respondents have already participated and are
attempting to participate a second time for financial reward. If they slipped through earlier questioning

and answer ed tioyandthe intewiewerhsissspiaipusetisey should continue to

complete the entire survey. If the name and or address of the respondent match another participant in

the database then the interviewer should not issue any coupons to the respondent.

Question 8 Have you previously completed this survey? v
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Quedion 9

This RDS survey is restricted to Tasmanian residents over the age of 18 years. Year of birth and post
code of residence is needed to determine whether the respondent is eligible. If they are not they will be
deemed ineligible for the survey (seeligible, Page 6).

Question 9 Can I please have your year of birth and your current postal code? Year of birth: Check age and postcode
(YYYY)
Post code:

(7....=Tasmania)

Question 9A

Questions 9A and 9B are designed to determine whether the respondent holds a license for the 2013/14
and/or the 2014/15 séihe fishing season. This is critical information for the researchers to not only
determine theligibility of the fisher for the survey, but for the purposes of the current study, to be

able to match the respondent to theliget licence list held by Tasmanian Fisheries. This will help to
compare the characteristics of respondents in the RDS swithethat of the known population of

licence holders that we will sample at a later date using a telephone survey. Either response will bring

up Q9B.

Question 9A Do you currently hold a Tasmanian recreational set-line licence for the v
2014/15 season? (That is from 1 Nov 2014 to 31 Oct 2015)

Question 9B

This question determines if the respondent held a license for the previous fishing Eeason
respondent answers ONobd to Q9A and O6Nobd to Q9B t
Ineligible, page 6). Any other combination of answers will allow the respondent to progress to the next
eligibility question.

Question 9B Did you hold a Tasmanian recreational set-line licence for the 2013/14 v
season? (That is from 1 Nov 2013 to 31 Oct 2014)

Question 10

Longine fi shers are the specific target-l iofiedhis su
fishery in Tasmania; however this license also includes thelsi®pnethod. These methods are

fundamentally different and are used to target very differemiespe very different habitats. The

purpose of this question is to screen out diog fishers from the survey.

A dropine is set vertically in the water column, set from a boat to the sea floor in deep offshore
waters (100+ m) to target species sastblue eye trevalla. The line can have a number of hooks off it
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and is often attached to electric reels. In contrast, a longline is set horizontally across the sea floor,
with multiple snoods with hooks attached, generally with an anchor and a markeat leaah end.
They are generally set in much shallower water§Q@t) to primarily targeGummy Shark and

Fl athead. The answer needs to be Ayesd to contin
longline needs to be explicit to avoid confusend to prevent any drdime fishers from entering the
survey. I f Anodo, the respondent is ineligible (s
| Question 10 | In the previous 12 months have you fished, or intend to fish in the next v

12 months, with a recreational longline in Tasmania? Specifically, a
longline is set horizontally along the bottom with multiple snoods and
hooks off it, as opposed to a 'dropline’, which is set vertically from the
surface to the bottom.

Question 11

Once question 11 is reached the respondent is deemed eligible to participate in the survey. Read the
dialoguethat appears under ti@uestiongab to inform the participant of the survey aims and to gain
their verbal consent to begin the questionnaire.

It is important that the respondent understands what is expected of them, what they will receive and

how theirpersonal information and response data will be stored and used. It is also important to inform

the respondent that the survey has been approved by the CSIRO Human Ethics committee and where

to direct complaints if they feel the survey or conduct of sustaff is inappropriate. If the participant
answers Anoodo to this question they must not be ¢
point the respondent is to be politely thanked for their time and the survey terminated as per the

instructions gzen under ineligible (Page 6).

Question 11 0Ok, I've been able to determine that you are eligible for the study. The v

\ ; study is drawing on the knowledge of recreational fishers to assist with
data collection that can be used to improve opportunities in the
Tasmanian recreational longline fishery. The survey will take
approximately 15 minutes and I will ask you some general questions
about your experience with the Tasmanian recreational longline fishery.
On completion of the survey you will receive a $20 reward in the form of
an EFTPOS cash card, just like an ATM card, which can be used to buy
anything where EPFTOS cards can be used. You have 12 months to use
the credit. You can also earn up to an additional $30 by referring other
Tasmanian recreational longline fishers to this study, but I'll discuss that
later.

First, we require your consent to proceed with this survey. This
information will not be used in a way where you can be identified. The
data will only ever be reported in aggregated form and ultimately be
held by the CSIRO. You are within your right to refuse to answer any
question or to stop the interview at any time. However, I must advise
you we cannot provide the $20 reward for an incomplete interview. Do
you understand these terms and give your consent to proceed?
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Collecting fishery data

Set-line Fishing Data
Click to proceed Questions Respondant Answers Further Information

Question 12

Read the dialogue that appears undefhestiondab to the participant. Question 12 is just an
introduction to prepare the respondent about what types of questions to expect before asking specific
survey questions.

“Question 12

Question 13

This question iNOT to be read to the respondent. Make a judgementdbas the sound of the
respondentds voice as to whether the respondent
down menu. There is also an option if gender cannot be determined. This can be changed at the end of
the survey whemmdihrecordeg.s pondent 6

DO NOT READ TO RESPONDANT: S

By observation of voice, record if male or female

Question 14

This question seeks information as to why the respondent decided to participate in the survey and may
help in understanding the motivations of fishers to participate in the survey. The result could help
determine an apppriate incentive or influence how the research needs to be promoted in future
surveys. Select an appropriate option from the -dimpn menu. The respondent also has the option of
opting out of the question.

Question 15

There is no question 15 follomg a database revision.
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Question 16

Question 16 relates to whether the participant i
Ql7A. I f Ayesodo, a box under Q17 wil/l appear wher
information may contribte to the understanding of social connectivity between fishing club ard non

fishing club members and be used as one of the characteristics to measure homophily of each group,

that is, whether respondents from a particular group recruit peers similantseives.

Question 16 Have you been a member of a fishing club in the past 12 months? v

Question 16 Have you been a member of a fishing club in the past 12 months? |Yes v
Which fishing club(s)?

Separate club names with a comma
Question 17

Question 17 How many years have you fished with a recreational longline in years
Tasmania?

This question seeks information on the relative experience level of respondent in the longline fishery.
This may be an important factor for later stratification of the sample for RDS analysis.

Question 18

Question 18 seeksformation on the mode by which the respondent deploys their longline. It is
assumed that longlines are primarily deployed from a boat, but it may be possible that longlines are
also set from the shore in particular regions. Select an appropriate eefjpomshe dropdown menu.
The respondent also has the option of opting out of the question.

Question 18 Do you mainly fish your longline from a boat or from the shore? v

Question 19

This question seeks information on whethediset licence holders own the boat from which the

longline is deployed, or whether someone else pagsibly an unlicensed fisher) uses the
respondentds | icence to fish |l egally. I f the bo
friend, select fAothero and type a response on t
also ha the option of opting out of the question.

a
h
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Question 19 Do you own the boat you mainly fish from with a longline or is it v
someone else's boat?

Question 20

In the Tasmanian longline fishery, a licence is only required for the person who owns the longline
gear. Therefore, it is | egal for ot héerhedearsher s,
In order to estimate fishing effort in future surveys it may be important to understand how many

fishers are contributing to a unit of fishing effort. This can also give researchers an idea as to how

many people could realistically be includadhe longline fisher population, who would have been

excluded using the eligibility criteria of holding a licence.

Question 20 When you go longline fishing how many people do you usually fish v
with? Just yourself or a few mates?

Question 21

There is no question 21 following a database revision.

Question 22
There is no question 22 following a database revision
Question 23

The next series of questions (@23) relate to the composition of species caught in the Tasmanian

l ongline fishery. This survey aims to character.i
are targeted by fishers, which speaes actually caught by the gear, including bycatch species, and

which of the bycatch species are returned to the water alive. Tick appropriate boxes next to the

common names of species used in the fishery. Multiple species can be selected, and specike not

list can be added inthetex box when Aot hero i s selected.

An issue that may arise with this question is if a dropline fisher has slipped through the eligibility
screening process. If the participant is only listing species that appear in tielgéng (highlighted

in yellow), then they may not be a longline fisher. The fisher can be asked again to describe their gear
and what depths they set at to better determine if the respondent is a dropline or longline fisher (see
Q10). If the participant believed to be a dropline fisher make note of this in the interviewer

comments box at the end of the survey (page 19). When you reach Q47 DO NOT read all the dialogue
under the Qestiondab, as you will NOT issue the respondent with coupons to rethdit fishers.

The respondent will still receive the initial reward for participating in the survey.
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Typical
Dropline
species

Question 24

The main difference between Q23 and Q24 is that Q23 lists the target species, while Q24 lists the
species thathe respondent actually catches with their longline. These species will comprise target
species, byproduct (incidentally caught, but retained), and bycatch (incidentally caught but not
retained). Q25 will determine which of these species are bycatclespéitk appropriate boxes next

to the common names of species used in the fishery. Multiple species can be selected, and species not
on the list can be added inthettex b o x when fAothero is selected.
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Question 24

Question 25

Q25 seeks to determine which of the spedisted in Q24 are unwanted bycatch species. It is

important to reassure the respondent that the survey does not require definition of whether bycatch was
returned to the water dead or alive. Tick appropriate boxes next to the common names of sgkcies us

in the fishery. Multiple species can be selected, and species not on the list can be added in the text box
when Aothero is selected.

104



Question 26

This question seeks information on the general regions in Tasmania where recreational longline fishing
takes place. Multiple regions can be selected as fishers may move around with the seasons. General
fishing regions were used to reduce the concern by fishers that they are not required to give away their
favourite fishing locations. However, some fisherd & specific and name a particular location.

Record these | ocations in the fAnear o box and ask
assign the location to the most appropriate regions at a later date.

Question 27

This question determigenvhat depths the longline fishers prefer to set their gear. Multiple depth
categories can be selected as fishers may target particular species in different water depths. If in
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addition to selecting species from the dropline fisher target species iretheusrquestions and they
answer a depth of around 100+ m, it can be assumed they are a dropline fisher. Continue through the
survey but make note when you reach the interview comments box. Only read out relevant information
at Q47 and do not imply thatgpons will be sent to potentially gain additional rewards. Ensure no
guotations marks (A) are used in the text.

Question 28

This question will gather general information on the general habitats where fishers prefer to set their
longline. Tick appropria boxes next to the habitat types. Multiple habitats can be selected and
habitats not on the list can be added inthetexo o x when @A Ot her o0 i sel ect ec

Question 29

It is desirable to know if there is a defined season and a peak of activity for thenlasmhongline
fishery, or whether fishing occurs yeaund. This is important for determining when might be the
most appropriate time to start and finish a survey. Select the appropriate month from {thevdrop
menu to define when the respondent stant$ ceases fishing, and when peak fishing activity occurs.

Question 30

Determining how long a longline is soaked for is important for standardising and/or estimating fishing
effort. This questions requests fishers to estimate how long they leaviedited longlines before
retrieval. Enter a number in the box, or ANAO i f
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When you set your longline, how many hours do you usually leave hours

it for before hauling it up? Enter NA for no response

Question 31

This question also seeks to collect information that can be used to estimate fishing effort by asking
how many times &éisher would typically set a longline in a single day of fishing. Enter a number in the

box, or ANAO if the respondent opts not to answe
Question 32

This question seeks to collect information that can be used to estimate annual ffshifxy @sking
how many days the respondent has fished in the p
respondent opts not to answer the question.

In the past 12 months, how many days did you fish with a days
longline, whether you caught anything or not? Enter NA for no response
Question 33

The next few questions rel at e-refatedgdodsendseevegsfon d ent 6
trips undertaken in the past 12 months. It needs to be reiterated to the respondent that it is the daily
expenditure for them to participate in longline fishing only. Confusion can often arise when a group

fishes together and splhi¢ costs among them. Furthermore, some trips may be primarily for targeting
species with other gear types (e.g. offshore gamefishing), but they will set a longline on the way out or

in.

Question 34

This question seeks to obtain an estimate of theageedaily expenditure on boat fuel by the

respondent in the previous 12 months. Remember to split fuel costs by the average number of people
that the respondent usually fishes with on an average day of fishing. Attempt to determine what
percentage of costaich as fuel can be attributed to longlining only if other fishing activities are also
undertaken during each trip.

Let's start with your average fuel cost for the boat on each day of § | |

longlining Enter NA for no response
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Question 35

For an average day of longline fishing, determine how much the respondent spent on bait (including
berley). Remember to spbait costs by the average number of people that the respondent usually
fishes wit on an average day of fishing.

Question 36

For an average day of longline fishing, determine how much the respondent spent on fishing tackle.
These are items generatllye r med #At er mi nal tackIl edo such as trac
major items such as rod, reels, winches, or mail lines which are not replaceshfheqg

Question 36 What about tackle? These are items such as traces, hooks, sinker, $ || |

swivels, etc, but not rods, reels, winches, or mainlines. Enter NA for no response

Question 37

Determine whether there are any other expenses incurred by the particigenaverage day of

l ongline fishing. Sum all O6otherdé expenses and r
6ot her6 costs by the average numbehonamnfiverpgeopl e t h
day of fishing.

Important RO5specific questions

The following questions are of critical importance since RDS analyses cannot be performed without an
estimate of the persondégreesach respondent. This allows the researcher to ajust for differential
recruitment bias that is introded by some groups (e.g. fishing club members) having larger degrees
than another group (e.g. notub members). If left unadjusted, the population estimates from RDS
analyses will be incorrect since individuals from the group with a larger degree lghe®a hi

probability of being recruited.

To make sure that these questions are answered there is an extra step in order to move on with the

survey. After the answer is filled in, you must select. P2k €Y | by ytton under th&urther
Informationtab.

Question 38
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This question seeks information on the total number of eligible subjects the respondent knows
personally. This is the fiextended degreeo. Becau

before continuing to Q38A tr. CNeck &Nty [y t10n must be clicked.

Question 38 Now I'd like you to think of all recreational fishers in Tasmania Number of fishers: Check entry
you know personally, who are 18 years or older, and who you fishers
think or know hold a set-line licence and have fished with a This response is important. To continue click the
recreational longline in the past 12 months. Check entry button.

Queston 38A

This question seeks information on the total number of eligible subjects the respondent knows
personally, and whom they would consider to pass
important to determine the selection probability. Thimber needs to be equal to, or smaller than, the

degree estimate provided in Q38. Again this response is important | “"eck €Y | b o0 must
be clicked befre continuing.

Question 39

This question seeks information on the number of eligible subjectsfrore fef f ecti ve degr
respondent is likely to see in the next month. This number should be equal to, or smaller than, the

degree estimate given in Q38A. Make sure. “Peck entY [ 110 is clicked to move on with the
survey.

Question 40

Estimating theige of hardto-reach populations is often difficult, since a complete list frame is
generally not available. |1t has been suggested t
population can produce reasonably accurate estimates of population sizem\Widtie Crowds is a

concept that relies on the collective knowledge of members of the hidden population to estimate

population size. This question seeks to obtain an estimate of the number of longline fishers in the
respondent 6s pr i.gmorthyoadt asstatedim@?26).egi on (e

Question 41
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