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1.  INTRODUCTION 

Marine species and ecosystems are facing signifi-
cant threats globally from climate change, pollution, 
fishing pressure, and modification to marine and 
coastal areas, among others (Halpern et al. 2008). To 
date, this has resulted in significant changes to the 

physiology and phenology of many marine species 
(Doney et al. 2012), shifts in the composition and 
distribution of marine species and ecosystems (Pecl 
et al. 2017), and reduced marine ecosystem func-
tioning (Beaugrand et al. 2010). With the increasing 
frequency and severity of extreme events resulting 
from anthropogenic climate change (e.g. marine heat-
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ing to understand the social acceptability, as well as biological plausibility and economic feasibil-
ity, of these intervention options. Previous studies have used expert opinion as predictors of social 
acceptability, given their technical knowledge and experience implementing the interventions; 
however, the assumption that the social acceptability of interventions is the same for both the gen-
eral public and experts is largely untested. We tested this assumption using surveys to assess the 
social acceptability of 24 interventions proposed for a population of flatback turtles Natator de -
pressus in northwest Australia. Survey responses were collected from community members (resi-
dents) and experts (resource managers and researchers). Experts were asked to provide their own 
opinion of acceptability and how they perceived community members would rate intervention 
options. In general, residents ranked interventions that directly intervene with human behaviour 
or the environment as more acceptable than those that directly target turtles, while experts 
tended to favour direct turtle interventions. Experts incorrectly predicted that the community 
would not be influenced by the target of the intervention. Our findings highlight the importance 
of understanding social acceptability of interventions before implementation to inform manage-
ment decisions and engagement and communication strategies, particularly when interventions 
might be controversial or restrict human behaviour directly.  
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waves), the impacts on marine species and ecosys-
tems are projected to intensify. In combination, these 
impacts have had, and will continue to have, signifi-
cant socio-economic consequences for society (Madin 
et al. 2012, Pecl et al. 2017, Nash et al. 2022). 

The need to develop adaptation options for marine 
species and ecosystems is being increasingly recog-
nised (e.g. Creighton et al. 2016, Hobday et al. 2018). 
Here, adaptation refers to ‘the process of adjustment to 
actual or expected climate and its effects, [...] to moder-
ate or avoid harm or exploit beneficial opportunities’ 
(following IPCC 2014, p. 76). Adaptation can be au-
tonomous (i.e. species responding to change without 
human intervention, Pecl et al. 2019) or directed (i.e. in-
volving human intervention). However, anthro pogenic 
pressures in marine ecosystems, as well as the rapid 
rate of climate change, limits the potential for au-
tonomous adaptation in many species, and instead ne-
cessitates more directed intervention approaches. 
These directed interventions can take a variety of 
forms, with a target species often having multiple inter-
vention options that can contribute to either incremental 
or transformative change (Park et al. 2012). Likewise, 
some intervention options may be simple and generally 
accepted in practice (e.g. habitat restoration), while 
others may be more novel and perceived as riskier (e.g. 
breeding programmes or genetic modification). 

Given limited resources (e.g. funding and time), 
managers and practitioners face the difficult task of 
prioritising which intervention option(s) to implement. 
Several prioritisation tools have been developed to as-
sist decision-makers to explore the cost−benefit−risk 
of different options (see Hobday et al. 2015b). How-
ever, to achieve successful conservation outcomes, 
these decisions should ideally be informed by scientific 
evidence that accounts for and integrates different eco-
nomic and social perspectives (Cornell et al. 2013). As 
such, managers are increasingly seeking to understand 
the social acceptability, as well as biological plausibility 
and economic feasibility, of these intervention options 
(Bennett 2016). Social acceptability is defined here as 
a process by which individuals judge alternatives 
and decide the extent to which they are favourable 
(Brunson & Shindler 2004). As described by Stankey 
& Shindler (2006), acceptability judgements can be 
shaped by an individual’s underlying value system. 
This value system is a culmination of an individual’s 
technical and personal knowledge, institutional and 
personal trust, risk and uncertainty, and the spatial, 
temporal, and social context (e.g. Ajzen & Fishbein 
1980, Brunson & Shindler 2004). This unique value 
system means that predicting how an individual may 
view a choice or situation is difficult. 

Failure to acknowledge and consider the social 
acceptability of intervention measures can lead to 
unsuccessful implementation, irrespective of scientific 
rigour (Bennett et al. 2017). However, evaluating social 
acceptability of intervention options presents several 
challenges for managers and practitioners. Measur-
ing the social acceptability of management and con-
servation initiatives in each community re quires sig-
nificant financial, human, and time resources. As 
such, social acceptability is seldom considered ahead 
of the implementation of a management intervention 
(Hobday et al. 2015a). Furthermore, in cases where 
social acceptability is considered or accounted for, it 
has typically relied on the perspective of either ex -
perts or community members, with few evaluating or 
comparing the acceptability reported by both groups 
(Ban et al. 2009). Given that individual interests and 
concerns are often situated in specific, local-scale 
contexts, previous research suggests that relying on 
expert perceptions of social acceptability interven-
tions may provide an incomplete picture (i.e. it is 
difficult to know how each community will react) 
(Stankey & Schindler 2006). Thus, a more holistic 
understanding of social acceptability within a given 
context may contribute to a better understanding of 
the social impacts of an intervention, assist in identi-
fying areas in which strategic engagement and com-
munication efforts may be required if that interven-
tion is applied, and im prove the necessary social 
license for practitioners and managers to directly 
intervene (Young et al. 2013, Kelly et al. 2017). 

Here we focus on conservation of the flatback tur-
tle Natator depressus in northwest Australia to assess 
potential variation in the social acceptability of man-
agement interventions among scientists and local 
residents. We asked experts and residents of 2 coastal 
communities to evaluate the social acceptability of 
possible interventions to protect flatback turtles. We 
also asked the ex perts to predict how they expected 
the residents to evaluate the interventions. While our 
focus is on the management of flatback turtles, the 
study design and findings have implications for man-
agers and practitioners developing adaptation plans 
and considering intervention options for marine spe-
cies elsewhere. 

2.  MATERIALS AND METHODS 

2.1.  Study species 

The flatback turtle Natator depressus is endemic to 
Australia (Pendoley et al. 2014). Feeding sites for 
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flatback turtles have been documented in the north-
ern coastal regions of Australia, extending as far 
south as the Tropic of Capricorn, and extending into 
the Indonesian archipelago and the Papua New 
Guinea coast (FitzSimmons et al. 2020). These turtles 
are facing significant threats resulting from marine 
debris, onshore and nearshore light, modification to 
beaches, introduced animals, sea level rise, and in -
creasing temperature. Nationally, flatback turtles are 
listed as ‘vulnerable’ under the Environment Protec-
tion and Biodiversity Conservation Act 1999 and are 
listed as Data Deficient on the IUCN Red List (Red 
List Standards & Petitions Subcommittee 1996) as a 
result of a lack of long-term population demographic 
data. In some locations, nesting beaches are close to 
population centres where residents may value or 
ignore their presence during breeding seasons. 

2.2.  Study sites 

Community surveys occurred in 2 major settle-
ments in Western Australia: Port Hedland and 
Broome. These coastal urban centres are approxi-
mately 600 km apart and relatively remote from 
other towns. Port Hedland has a recorded resident 
population of 15298 people, while Broome has a res-
ident population of 14660 people (Australian Bureau 
of Statistics 2021). Both communities are known for 
their proximity to large turtle rookeries, with flatback 
turtle nesting sites located on local beaches in or near 
the primary town precincts. Although Port Hedland 
and Broome are both regional Australian towns, they 
differ in terms of the primary economic activity. Port 
Hedland serves as a major export port of mineral 
resources, with 22% of the population working in the 
iron ore mining industry. In comparison, Broome has 
a thriving tourism industry and is popular for its pic-
turesque beaches and opportunities to interact with 
wildlife (e.g. turtles). 

The beaches where flatback turtles nest differ in 
each town. Cemetery Beach in Port Hedland faces 
north and is located approximately 1.2 km from the 
town centre. The beach is around 1.3 km long and has 
a road between it and a strip of houses. The highest 
nesting density is located at the eastern end of the 
beach (Whittock et al. 2014), where a hotel is located. 
The western end adjoins the port. The Care for Hed-
land community group has been collecting informa-
tion on flatback turtles since 2003 and plays an impor-
tant part in the protection of flatback turtles in Port 
Hedland. They have been responsible for develop-
ing a flatback turtle interpretation area and an annual 

schedule of flatback turtle-related activities. In com-
parison, Cable Beach in Broome faces west, is around 
22 km long, and is approximately 3 km to the north-
west of the town centre. The flatback turtle nests are 
on the northern end of the beach, which is separated 
from the southern end by a rocky area. The southern 
beach area adjoins several bars and restaurants and 
associated car parks. The northern end, where flat-
back turtles nest, is adjacent to natural vegetation. 
The Cable Beach Turtle Monitoring Group in Broome 
is a program whereby volunteers monitor turtle activ-
ity in the area during peak months. Four-wheel driv-
ing on the beach is a popular activity in Port Hedland 
and Broome, al though it is restricted on relevant 
beaches during turtle nesting season. 

2.3.  Study design 

First, we developed a list of management interven-
tions specific to flatback turtles based on a review of 
sea turtle conservation literature and experience in 
designing conservation interventions (e.g. Hobday et 
al. 2015b) (see Table S1 in the Supplement at www.
int-res.com/articles/suppl/n053p001_supp.pdf). In 
total, 29 management interventions were listed, all 
of which aimed to improve the population status of 
turtles (e.g. shaded nests to change hatchling sex 
ratio). Each intervention was relevant to a stage of 
the turtle lifecycle (e.g. some interventions focus on 
adults, others on juveniles or eggs). The interven-
tions also affected turtle vulnerability to a threat in 
different ways. The interventions were categorised 
according to whether they directly impacted (re -
stricted or changed) the behaviour of people (e.g. 
banning 4-wheel driving [4WD] on beaches) or 
directly impacted the turtles (e.g. genetic manipula-
tion or shading of the eggs). To ensure a common 
understanding of the interventions, a short descrip-
tion of the intervention alongside a picture and refer-
ences from the literature was made available to 
experts and the public. 

Two separate surveys were developed for commu-
nity members and experts as part of different studies 
(see van Putten et al. and A. J. Hobday et al. un -
publ.), and as such, the surveys differed slightly in 
their design and implementation. However, both 
studies sought to explore social acceptability of man-
agement interventions, among other things. To ex -
plore the social acceptability of identified manage-
ment interventions among community members, a 
quantitative survey was developed and distributed to 
residents in Broome and Port Hedland. Quantitative 
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survey methods were selected over qualitative to 
explore social acceptability among a larger number 
of individuals across several user groups. The survey 
instrument was developed following similar com -
munity surveys conducted elsewhere in Western 
Australia (e.g. Cvitanovic et al. 2018, Tuohy et al. 
2022). 

A Likert scale was used to measure social accept-
ability of the intervention options. Respondents were 
asked to indicate how acceptable they found each of 
the interventions using a 10-point scale. Two anchor-
ing cues were provided on the Likert scale, whereby 
1 represented ‘completely unacceptable’ and 10 rep-
resented ‘totally acceptable’. This scoring scale allows 
for confidence in interpretation, since there is no mid-
point (i.e. a score of 5 indicates the participant found 
the intervention slightly unacceptable, and a score of 
6 indicates the participant found it slightly accept-
able) (Bryman 2016). Respondents were able to leave 
a response blank if they did not want to indicate a 
preference. The survey was pilot-tested with 3 indi-
viduals who had previous experience conducting 
quantitative community surveys. Based on feedback, 
5 intervention options were excluded from the sur-
vey instrument, as they were deemed too similar for 
community members to differentiate. This also re -
duced the length of the survey and addressed survey 
fatigue concerns reported by the pilot testers. The 
survey was then imported into the digital platform 
Survey Monkey for distribution. 

A separate survey was developed for the experts to 
elicit both the perceived social acceptability of inter-
ventions to the community as well as the experts’ 
personal rating of the acceptability of the manage-
ment interventions. The same management inter-
ventions that were presented to the community were 
also provided to the experts for consideration. The 
expert survey contained several other questions (and 
some additional interventions) not further reported 
here. The qualitative rating scale for the experts 
was a 3-point value scale (low, medium, or high). The 
10-point scale used in the community survey was 
converted (collapsed) into the same 3-point scale as 
the expert survey for data analysis (see Section 2.5). 

2.4.  Data collection 

Community surveys were conducted in situ in Port 
Hedland and Broome (Western Australia) from 4 
to 9 April 2022 by 4 members of the research team 
(P. Tuohy, R. Annand-Jones, C. Cvitanovic, and I. van 
Putten) . Data were collected through random, volun-

tary response sampling in areas with high foot traf -
fic in Broome and Port Hedland, such as shopping 
centres and popular beaches. Respondents had the 
option of completing a paper copy of the survey or a 
digital copy of the survey either on a supplied device 
(an iPad) or their personal device (via a QR code). 
Given low response rates for in-person sampling, the 
link to the online survey was also distributed post hoc 
through snowball sampling (Goodman 1961). It was 
shared digitally with environmental community 
groups in Port Hedland and Broome, including Care 
for Hedland and the Cable Beach Turtle Monitoring 
Club. 

Experts associated with the management and con-
servation of flatback turtles in Western Australia 
were identified and invited to complete a survey. 
Participants were identified through ‘purposive 
sampling’, whereby experts who had knowledge of 
and/or experience with marine management were 
selected. The experts included turtle programme 
managers, field officers, biologists, and interdiscipli-
nary researchers. Respondents were emailed the sur-
vey tool by a co-author (A. J. Hobday) and asked to 
complete the tool and return it for analysis and inter-
pretation. The expert tool was developed in Micro -
soft Excel 2010 in August 2021. 

2.5.  Data analysis 

Our analysis compared (1) the experts’ rating of the 
acceptability of management interventions, (2) the 
experts’ perception of the community’s acceptance, 
and (3) the community’s own rating of the acceptabil-
ity of management interventions. Bayesian methods 
were used to look for evidence that experts and com-
munity residents differed in how they assessed poten-
tial flatback turtle interventions, and whether experts’ 
expectations on how residents would assess the 
interventions were accurate. 

Data from the community surveys and the expert 
survey were collated and ‘cleaned’, with incomplete 
survey responses removed. All responses to the 
questions exploring the acceptability of the 24 inter-
ventions were converted to a 1, 2, or 3 scale. Where 
experts scored ‘low’ (on the qualitative 3-point scale), 
this was the equivalent of a score of 1, 2, or 3 by the 
community (on the 10-point Likert scale). An expert 
score of ‘medium’ was considered equal to a score of 
4, 5, 6, or 7 by community members, and an expert 
score of ‘high’ was considered equal to a community 
score of 8, 9, or 10. As the choice of how we con-
verted the 10-point resident scale to the 3-point 
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expert scale could have impacted our findings, we 
also analysed other plausible mappings; however, 
we found that in all cases, our general conclusion 
remained unchanged (Table S2, Fig. S1). 

Each intervention was coded as either directly tar-
geting the turtles themselves (direct), or impacting 
turtles indirectly via limiting human activities in 
some way or modifying the turtles’ environment 
(indirect), as acceptability of an intervention was 
expected to be influenced by the target of the inter-
vention. We also expected that experts and residents 
might differ in their response depending on the tar-
get (e.g. residents may be less accepting of interven-
tions that restricted their access to beaches or the 
activities they could perform on beaches) (Table S1). 

The final data set was composed of 96 respon-
dents (11 experts, 85 residents), each scoring the 
acceptability of up to 24 interventions using a 3-
point scale. Experts were associated with their own 
scores and also the scores they perceived would be 
provided by residents. Four covariates were as -
signed as follows: xi (i = X, E, B or P). Specifically, 
interventions were coded as either having direct 
impact on turtles (xX = 1) or indirect impact (xX = 0). 
Respondents were either experts (xE = 1) or resi-
dents (xE = 0). Residents were either associated 
with Broome (xB = 1) or Port Hedland (xB = 0). For 
each question, experts additionally had a score 
they perceived would represent residents (xP = 1), 
or their own response (xP = 0). The statistical model 
fit to these data was a mixed effects ordinal regres-
sion. In addition to the 4 fixed effects, it also 
included 3 random effects. The first random effect 
accounted for variation in the overall acceptability 
of each intervention, and the other 2 ac counted for 
variation in typical scores provided among each of 
the experts and the residents, respectively. 

Let Pr(y | i, j, xX, xE, xP, xB) be the predicted proba-
bility that respondent j provides a response score of y 
when assessing intervention i and the response is 
described by the predictors (xX, xE, xP, xB), This prob-
ability is calculated by first calculating the logit 
cumulative probabilities: 

                                                                       (1) 

where k = 1 or 2, and 

                                                      (2) 

Here, we have allowed statistical interactions 
between the focus of the intervention (indirect and 
direct) and the 3 remaining fixed effects, which pro-
vides flexibility in the predicted responses consistent 
with the observed data. The δi is a random effect 
associated with the intervention and is drawn from a 
normal distribution with mean zero and standard 
deviation σI. Similarly, εj and ε ˉ j are random effects 
describing variation among experts and residents, 
and are normally distributed with standard devia-
tions σE and σR, respectively. 

Model parameters were estimated using Bayesian 
methods, and uninformative priors were considered 
so that the posterior distributions were dominated by 
the data. The model was coded and fit to the data set 
using the stan language in R (package ‘rstan’). Two 
Monte Carlo Markov chains of length 1000 with a 
burn-in of 500 iterations were generated, and chain 
conversion was checked visually. The fitted model 
included estimates for all deviations associated with 
the random effects, which allowed us to rank the 
interventions in terms of acceptability and test a 
number of claims. 

3.  RESULTS 

Broome residents completed 42 community surveys, 
and Port Hedland residents completed 43 surveys; in-
terventions were also rated by 11 experts. The com-
munity respondents were predominantly female 
(76% in Broome and 79% in Port Hedland), and a 
small proportion of respondents did not identify their 
gender (5 and 2%, respectively). Nine of the respon-
dents in Port Hedland indicated they were members 
of the Care for Hedland group, and 10 respondents in 
Broome indicated they were active volunteers in the 
Cable Beach Turtle Monitoring group. 

Posterior parameter estimates and their associated 
uncertainty are presented in Table 1, and Bayesian 
credibilities associated with claims regarding differ-
ences in scores between groups are presented in 
Table 2. Perhaps not surprisingly, we found strong 
evidence of greater variation in reported scores 
among residents than among experts (i.e. σR > σE) 
(Table 2, Claim 1), that is, there was more disagree-
ment in responses among residents than among 
experts. Port Hedland and Broome residents re -
turned similar mean acceptability scores (Fig. 1, 
Claim 2). Both Port Hedland and Broome residents 
were both less accepting of interventions that 
directly impacted turtles (Fig. 1, Claims 3 and 4). In 
contrast, experts were more accepting of interven-

logit Pr y � k | i, j,xX,xE,xP,xB( ) =

�0,k �μi, j xX,xE,xP,xB( )

μi, j xX,xE,xP,xB( ) =

�XxX +�ExE +�PxP +�BxB +

�XBxXxB +�XPxXxP +�XExExX +

�i +xE� j + 1�xE( ) �j.
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tions directed towards turtles (Fig. 1, Claim 5). 
Experts perceived that residents would be more 
accepting of interventions than their own acceptance 
(Fig. 1, Claim 6). Interestingly, experts incorrectly 
predicted that the target of the intervention would 
not, on average, impact their scoring of the interven-
tion (Fig. 1, Claim 7). 

Next, we used the model to estimate mean accept-
ability scores for all 24 interventions for both resident 
groups. Both groups ranked the interventions very 
similarly (Fig. 2). For example, ‘exclude 4WD activity 
near colonies’ was ranked as the most acceptable 
intervention, and ‘genetic modification’ was ranked 
as the least acceptable intervention, for both Port 
Hedland and Broome residents. 

Similarly, we estimated mean acceptability scores 
for all 24 interventions for the 11 experts according 
to  their own scoring and how they perceived resi-
dents would score. In this case, the rankings between 
the experts’ own perceptions and how they per-
ceived residents would respond were quite different 
(Fig. 3). On average, experts found interventions 

directly impacting turtles, such as managing disease 
and translocation, more acceptable than those that 
modified the turtle’s environment (e.g. modifying 
beaches and culling predatory fish). Interestingly, 
experts ranked interventions differently to the resi-
dent groups (cf. Figs. 2 & 3). Furthermore, the ex -
perts’ perceptions of residents were quite different 
from the resident groups’ rankings (cf. Figs. 2 & 3). 
While there are some similarities (e.g. ‘exclude 4WD 
activity from colony areas’ was ranked highest by 
resident groups and the experts’ perceived rank-
ings), there are differences between expert’s percep-
tions of residents and resident groups in the ranking 
of other interventions (cf. Figs. 2 & 3). 

4.  DISCUSSION 

4.1.  Actual acceptability of intervention options 
 

Overall, the results show that experts and resi-
dents differed in how they tended to rank the 
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Parameter  Description                                                                                                                  Mean estimate       95% CI 
 
β0,1              Breakpoint between responses 1 and 2 (logit)                                                                −2.349       [−2.908, −1.662] 
β0,2              Breakpoint between responses 2 and 3 (logit)                                                                 2.221         [2.080, 2.357] 
βB                Change in acceptability for Broome residents compared to Port Hedland residents   0.299        [−0.315, 0.887] 
βX                Change in acceptability when intervention directly impacts turtle activities              −1.073       [−1.825, −0.380] 
βE                Change in acceptability for experts compared to residents                                           −2.800       [−3.336, −2.207] 
βP                Change in acceptability for residents when perceived by experts                                1.522         [1.036, 2.028] 
βXB              Interaction between intervention type and Broome resident                                         0.366        [−0.024, 0.747] 
βXE              Interaction between intervention type and expert                                                          2.315         [1.759, 2.911] 
βXP              Interaction between intervention type and perceived responses                                  −1.148       [−1.877, −0.414] 
σI                 Between-intervention variation (SD)                                                                                0.746         [0.553, 1.043] 
σR                Between-resident variation (SD)                                                                                       1.223         [1.015, 1.523] 
σE                Between-expert variation (SD)                                                                                          0.455         [0.219, 0.870]

Table 1. Description of the parameters associated with the ordinal regression, their median estimate, and uncertainty. CI:  
credible interval; SD: standard deviation

Claim                                                                                                                                                                                Credibility 
 
1. Between-resident variation > between-expert variation                                                                                              0.998 
2. Broome resident mean score > Port Hedland resident mean score                                                                             0.926 
3. Port Hedland resident: mean score (direct) > mean score (indirect)                                                                            <0.001 
4. Broome resident: mean score (direct) > mean score (indirect)                                                                                     0.023 
5. Expert, self: mean score (direct) > mean score (indirect)                                                                                             0.998 
6. Expert: mean score (self) > mean score (perceived for resident)                                                                                  <0.001 
7. Expert, perceived resident: mean score (direct) > mean score (indirect)                                                                    0.570

Table 2. Credibilities associated with 10 claims regarding between-respondent variation in scoring, and mean acceptability 
scores between both respondent types (residents, experts), how experts perceive residents, and intervention groupings (indi-
rect, direct). Credibilities are defined as the proportion of times the claim was satisfied when calculated from posterior param-
eter estimates (1000 were randomly generated). Thus, credibilities near 1 and 0 imply the claim was nearly always, or nearly  

never, supported by the data, respectively
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acceptability of interventions. Other studies have 
found a similar divergence between experts and 
residents through surveys. For example, Ressur-
reição et al. (2012) found a divergence between 
experts’ and residents’ opinions of drivers of 
change, pressures, and management priorities in 
marine environments in the Azores archipelago, 
emphasising the importance of involving the public 
and stakeholders in marine management. Hobday 
et al. (2015a) found that the social acceptability of 
adaptation options for iconic species differed 
between experts and the public in an unpredictable 
way. However, there is limited research that 
explains the reasons for the variation between 
experts and residents in their acceptance of actions. 
Furthermore, there is little existing research which 
identifies potential reasons why experts may either 
find interventions less acceptable, or alternatively, 
why experts may score more conservatively. One 
potential explanation may be that, given their 
knowledge and experience in implementing man-
agement interventions, experts are more likely to 
understand the level of effectiveness of the inter-
vention in conserving turtles as well as the risks and 
impacts associated with implementing each of them. 
However, further research is required to understand 
what factors influence an individual’s acceptance, 
and whether these differ between experts and resi-
dents as this current research suggests. 

Here, residents typically scored the acceptability of 
interventions that directly impact human activities 
higher than indirect interventions that target the tur-
tles. Previous research has highlighted that moti-
vating behavioural changes in communities (e.g. 
through direct interventions) is not without its chal-
lenges. For example, implementing new regulations 
that restrict activities in ocean and coastal areas can 
be met with non-compliance and conflict within com-
munities (e.g. Iacarella et al. 2021). As such, it was 
expected that community acceptance of interven-
tions that directly impacted turtles but would not 
require residents to change (or restrict) their behav-
iours would be higher. However, the results here 
show that this was not the case, and instead the com-
munity respondents indicated they were more will-
ing to change their own behaviour than for manage-
ment to prioritise interventions that impact the 
natural way of things (i.e. interventions that im -
pacted the turtles directly, like transporting hatch-
lings offshore or incubating eggs offsite). In compar-
ison, experts scored the acceptability of direct and 
indirect interventions in the opposite way to the resi-
dents, where experts ranked direct interventions less 
acceptable. This variation in the experts’ and resi-
dents’ reported acceptability of the interventions 
may be a result of the way that value systems and 
knowledge dictate an individual’s level of accept-
ance (or lack thereof). For example, previous re -

7

1.0

1.5

2.0

2.5

3.0

Port Hedland
Resident

Broome
Resident

Expert

In
te

rv
en

tio
n 

ac
ce

pt
ab

ilit
y 

sc
or

e Impact on
turtles

indirect

direct

Score
association

self

perceived

Fig. 1. Mean acceptability scores estimated by the ordinal regression and 95% credible intervals. Scores are colour-coded 
according to whether the associated intervention either directly impacts turtles (direct), or potentially restricts human access 
to beaches or modifies the turtle environment (indirect). Scores are presented for resident responses collected from Port 
Hedland and Broome. Two sets of scores are presented for experts: their own scoring (self) and how they expect residents to  

score (perceived)



Endang Species Res 53: 1–12, 2024

search on koala management options has also found 
that differences in underlying environmental values 
and human−wildlife relationships are useful in ex -
plaining contrasting opinions between experts and 

the public (Drijfhout et al. 2022). In the case of flat-
back turtles, the experts surveyed here have a tech-
nical scientific background so may be able to under-
stand and conceptualise the implementation of direct 
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interventions better than the indirect interventions. 
In comparison, the community’s perception of ac -
ceptability may be based more on their local contex-
tual knowledge and close connection to the flatback 
turtles rather than on their technical knowledge of 

the direct interventions, and therefore they may be 
able to better conceptualise indirect interventions 
such as those that require behavioural changes. 

Regarding the within-respondent group variation, 
the results show that there was more disagreement in 
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responses among residents than experts, even after 
accounting for the effect of sample size. This aligns 
with previous research on community perceptions and 
attitudes showing that communities are not an amal-
gamation of homogeneous stakeholder groups but are 
instead a complex mix of identities and value systems 
(Voyer et al. 2015). Furthermore, communities are 
more likely to have varied expertise and opinions on 
marine management interventions in comparison to 
experts, potentially basing their perception of accept-
ability more on their value systems and experiences 
rather than on their technical knowledge. Interestingly, 
there were no significant differences between Port 
Hedland and Broome residents. This may be surpris-
ing, given that the economic focus (i.e. mining in Port 
Hedland and tourism in Broome) and population char-
acteristics are somewhat different, and research in -
dicates that community attitudes and acceptability 
are typically local and context specific (Stankey & 
Schindler 2006). However, both settlements are re-
gional, remote communities in northwestern Australia 
with similar population sizes, and there may be 
enough similarity between the 2 communities of 
Broome and Port Hedland in terms of the value that 
turtles contribute to their community (see van Putten 
et al. 2023) to result in minimal variation in social ac-
ceptability between the 2 towns. Although their 
economies are driven by different industries, both 
communities have strong connections to flatback 
turtle populations, as is evident, for example, by the 
consistent work and many hours of volunteer time 
contributed by local community groups to maintain lo-
cal turtle populations (e.g. see Care for Hedland 2022). 

4.2.  Perceived acceptability of intervention options 

Experts expected that the residents’ scores, on aver-
age, would be unaffected by the target of the inter-
vention. However, experts believed that their own 
ranking of acceptability would differ from that of resi-
dents. One potential reason for this variation between 
perceived and actual acceptability is the influence of 
availability bias (Catalogue of Bias Collaboration 
2019). Individuals that have strong feelings towards 
interventions that restrict their behaviour (e.g. ban-
ning 4WD vehicles on the beaches to ensure turtle 
conservation) may be likely to be more vocal, and 
therefore experts may subconsciously make their 
judgement based on the availability, or recall, of this 
information. Another potential reason why experts 
underestimated the acceptability of conservation in-
terventions may be due to underestimating the com-

munity’s connections to important species or ecosys-
tems (e.g. local values, knowledge, and relationships), 
particularly for those stemming from indigenous epis-
temologies. This finding, in particular, has important 
implications for the management of flatback turtles in 
the northwest region. If experts perceive that resi-
dents find direct interventions less acceptable than 
they do, resources could potentially be redirected to-
wards socialising some of the less acceptable inter-
ventions rather than addressing community hesitancy 
that may in fact not be there. That is, managers may 
be directing more resources than what is required to 
engagement and communication for some interven-
tions that restrict or change human behaviour, or pri-
oritising interventions over others, because they think 
that the public will not find them acceptable. 

4.3.  Study limitations 

Before presenting recommendations based on our 
research, it is essential to recognise the limitations of 
the methodology employed. Small sample size is 
often a concern; however, due to the small number of 
‘technical experts’ in the management of flatback 
turtles, particularly in Western Australia, the sample 
size could not be increased. Nevertheless, previous 
studies investigating expert opinion through quanti-
tative survey methods have had similar numbers of 
participants and yielded robust data (e.g. Hobday et 
al. 2015a, Wilcox et al. 2018). We also acknowledge 
that the experts identified here come from a Western 
scientific background, and therefore only represent 
one type of knowledge and ‘expert’. While every 
effort was made to obtain a breadth of expertise and 
demographics of the expert respondents, due to time 
and resource constraints, sufficiently engaging with 
experts from other knowledge systems (e.g. tradi-
tional knowledge holders) was not possible. Finally, 
it is important to note that administering surveys with 
communities also has unique limitations and chal-
lenges that should be acknowledged (Cvitanovic et 
al. 2022). For example, undertaking in-person com-
munity surveys during the COVID-19 pandemic may 
have impacted the number of participants choosing 
to engage with the research team. Additionally, we 
point to voluntary response bias, whereby partici-
pants who volunteer may be more likely to have a 
stronger opinion on a topic at the exclusion of those 
with neutral opinions. While our methods were cho-
sen to capture responses from diverse community 
members, it is not possible to ensure that all relevant 
perceptions and opinions are captured. 
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4.4.  Recommendations 

As the assumption that experts can predict commu-
nity acceptance of management interventions that 
reduce threats was not robustly supported, several 
recommendations arise from this study that can help 
proponents of conservation interventions to increase 
the chance of successful outcomes. 

(1) Decision-making agencies should engage mean-
ingfully with residents and stakeholders to under-
stand their acceptance of conservation interventions, 
and the values that inform their acceptance. This can 
then be used to inform more effective and efficient 
engagement and communication strategies that 
account for the plurality of stakeholders and their 
values (Ison et al. 2021). Understanding and consid-
ering local values and social acceptability of inter-
ventions prior to implementation is particularly im -
portant when interventions may be controversial 
(e.g. infrastructure construction that impedes use or 
view of natural areas) or more technical (e.g. genetic 
modification), as strongly held value-based beliefs, 
gaps in literacy or lack of technical understanding of 
the intervention options may influence an individ-
ual’s acceptance of the interventions (Kelly et al. 
2022). This may, in turn, lead to local interference 
with the intervention and associated infrastructure 
(e.g. non-compliance). To overcome non-compliance, 
tailored communication and engagement strategies 
can be used to improve knowledge, support, and 
social acceptability and therefore the success of the 
implementation. 

(2) Social acceptability assessments should be per-
formed over regular temporal periods (e.g. annually 
or when new options are proposed), as views may not 
be static, and neither are communities. While under-
taking community surveys is often a time-consuming 
and costly process, it is an important step in design-
ing and implementing management decisions that 
will be accepted by communities and thus ultimately 
lead to successful conservation outcomes. Given 
their local contextual knowledge, community groups 
could be engaged to assist decision-making agencies 
by collecting the information needed to guide future 
intervention options. 

(3) Engagement approaches need to be able to reach 
all segments of a community. For example, decision-
making agencies should utilise a tailored survey ap -
proach and tool for Indigenous knowledge holders to  
ensure they are not accidentally excluded from sur-
veys. Indigenous people may have other values that 
are associated with turtles that may not be adequately 
reflected in a simple ‘acceptability survey’, and as 

such, other more participatory research methods 
should be considered. For example, decision-making 
agencies could consider undertaking knowledge co-
production processes alongside Indi genous knowledge 
holders in regions with populations of flatback turtles. 

(4) Decision-making agencies should consider devel-
oping in-house expertise to assess social acceptability 
(i.e. embedded social scientists within the agency). In 
doing so, it will ensure there are the capabilities and 
capacity to undertake local and context-specific 
social acceptability research, and that this knowl-
edge is effectively brokered with the community 
through tailored engagement and communication. 
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