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Abstract

As the Great Barrier Reef (GBR, the Reef) faces unprecedented threats, reducing anthropogenic pressures and fostering
stewardship within coastal communities are among the strategic priorities identified in the Australian and Queensland
Government’s Reef 2050 Long-Term Sustainability Plan. While research indicates that Australians have limited awareness
of reef stewardship actions, few studies have specifically examined patterns and enablers of stewardship in reef communities.
To address this gap, we surveyed residents of the GBR region (n =2317) to examine (i) the types and prevalence of Reef
stewardship actions amongst Reef residents (ii) the role of self-efficacy (i.e. an individual’s confidence in their own ability to
achieve an outcome) in shaping stewardship behaviour on the GBR and (iii) factors that influence self-efficacy in relation to
Reef-protection. We found that many residents report they perform stewardship actions related to pollution, like beach
cleanups, with few respondents identifying actions related to climate mitigation. Analysis examining how factors shape
stewardship and self-efficacy revealed a complex pattern of findings. On one hand, factors such as feeling a moral obligation
to act supported stewardship engagement and self-efficacy. In contrast, being satisfied with reef management was associated
with lower rates of stewardship and self-efficacy. These findings suggest a potential trade-off in perceptions of personal and
institutional responsibility for action, and highlight the need promote narratives of shared responsibility when promoting

stewardship.

Keywords Great Barrier Reef - self-efficacy * environmental stewardship - reef stewardship - climate change - trust

Introduction

Marine ecosystems globally are experiencing increasing
pressures. While government and private sector organisa-
tions have an important role to play in responding to
environmental change, broader community members make
an important contribution to environmental protection and
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restoration (Dean et al. 2025). Such actions can be referred
to as ‘environmental stewardship’, which is typically
defined as ‘the actions taken by individuals, groups, or
networks of actors, with various motivations and levels of
capacity, to protect, care for or responsibly use the envir-
onment in pursuit of environmental and/or social outcomes
in diverse social-ecological contexts’ (Bennett et al. 2018,
pg. 599).

There are diverse factors that influence stewardship
behaviours, including an individuals’ capacity or motiva-
tions, as well as a range of contextual factors (ibid.). Sub-
stantial research has explored drivers of many types of
environmental stewardship, and a key determinant is an
individual’s belief that their actions will result in a desired
outcome— ‘self-efficacy’. This paper summarises the lit-
erature around environmental stewardship and the role of
self-efficacy and explores them in the context of a case
study of stewardship in Australia’s Great Barrier Reef
(GBR; the Reef). Understanding the current state of envir-
onmental stewardship by residents in this region, what
influences their stewardship, as well as factors that may
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contribute to higher (or lower) levels of self-efficacy can
provide valuable insights for stewardship initiatives. This
empirical case study will contribute not only to improving
stewardship for the GBR but will also strengthen broad
theoretical understandings about factors that support both
environmental stewardship and efficacy.

Frameworks for Understanding Environmental
Stewardship and its Drivers

Bennett and colleagues (2018) developed a framework to
conceptualise stewardship comprised of six broad elements
(context, actors, motivations, capacity, actions and out-
comes); plus potential leverage points that could be utilised
to achieve desired environmental and social outcomes.
Actions are the actual stewardship behaviours whilst out-
comes are the results of the actions. Context, actors, moti-
vations and capacity are the overarching elements which
influence performance of stewardship actions. Context
encompasses factors, such as environmental change in the
local setting, as well as social, economic, political and
cultural factors (Bennett et al. 2018). For example, this
could include concern about the health of the environment
and threats to it (Lyon et al. 2018; Ogunbode et al. 2022) or
trust in institutions which manage the environment (Moon
2017; Sautkina 2021). Actors comprise characteristics of
individuals and groups involved in the stewardship setting
and encompasses both demographic factors (Soares et al.
2021) and psychological perceptions of identity, depen-
dence, and attachment to the environment within that setting
(Confente and Scarpi 2021). Motivations are related to what
inspires action, and stem from both internal beliefs (intrinsic
motivations) or external rewards and sanctions (extrinsic
motivations) (Bennett et al. 2018). For example, valuing the
natural environment (Rees et al. 2015) (i.e. ecosystem ser-
vices; Gainsburg et al. 2023), emotions such as hope or
sadness (Comtesse et al. 2021; Dean and Wilson 2023;
Innocenti et al. 2023), and beliefs about the actions or
expectations of others (Borg et al. 2020; Johnson et al.
2021) may all motivate stewardship action. Capacity is the
final component and comprises individual knowledge,
skills, and resources (Martin et al. 2017; Gottwald and
Stedman 2020) plus institutional factors such as policies
and political structures (Bennett et al. 2018).

While several frameworks and definitions have been
proposed to conceptualise environmental stewardship (e.g.
Enqgvist et al. 2018; Mathevet et al. 2018; Thomas and
Romolini 2023; McLeod et al. 2024), our study draws
primarily on Bennett et al.'s framework. Bennett et al.'s
framework has been widely applied and used in both marine
and terrestrial stewardship research and has been specifi-
cally adapted for the GBR context to guide stewardship
monitoring (Hobman et al. 2025). Importantly, Bennett’s
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framework also informed the design of the SELTMP (Social
and Economic Long-Term Monitoring Program) social
survey instrument from which our data were drawn (Cur-
nock et al. 2022), meaning the survey items align closely
with the framework’s elements of context, actors, motiva-
tions, and capacity.

The Role of Self-efficacy in Environmental
Stewardship

Psychological research posits that feeling able to act is a
necessary ingredient to motivate one’s action. This is
termed ‘self-efficacy’ and has been defined as the belief ‘in
one’s capabilities to organise and execute the courses of
action required to manage prospective situations’ (Bandura
1995, pg. 2). Concepts of efficacy are incorporated into
many behavioural theories, including Protection Motivation
Theory (Rogers 1975), the Theory of Planned Behaviour
(Ajzen 1991), and the Norm Activation Model (Schwartz
1977). Aligned with these theories, much empirical research
across education, public health, and organisational beha-
viour emphasises the importance of self-efficacy to beha-
viour (e.g. Hammond and Feinstein 2005; Bag and
Mollaoglu 2010; Kim et al. 2024). In relation to environ-
mental behaviours, research demonstrates that self-efficacy
promotes diverse actions, including recycling behaviour
(Tabernero and Herndndez 2011), reduction in residential
energy use (Barry et al. 2016), waterway stewardship (Dean
et al. 2024) and private land conservation (Uebel et al.
2021; Pradhananga and Davenport 2022). Despite the cen-
trality of self-efficacy in much research about pro-
environmental behaviours, it is not an explicit component
of Bennett’s stewardship framework, rather, it is regarded
among a broader range of intrinsic motivators (p. 602,
Bennett et al. 2018).

Self-efficacy has an important influence on behaviour
across diverse settings, but at an individual level, self-
efficacy can vary between tasks and across different con-
texts (Schwarzer and Luszczynska 2022). For example, an
individual may have high self-efficacy about a certain
environmental action, such as recycling, but have lower
self-efficacy about another, such as climate mitigation
(Whitmarsh et al. 2011). This variability suggests that
empirical case studies of self-efficacy (in relation to envir-
onmental stewardship) are likely to identify a variety of
factors which may enable or hinder self-efficacy. Under-
standing these local factors can potentially be useful to
identify barriers and ‘leverage points’ to facilitate improved
uptake and outcomes of stewardship initiatives by promot-
ing greater self-efficacy. In the context of reef stewardship,
recent research suggests that self-efficacy is an important
driver of personal action (Dean and Wilson 2023), however
many community members perceive that they cannot really
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make a difference, suggesting low efficacy (Waters et al.
2025). This raises the importance of examining not only
how self-efficacy influences reef stewardship, but what
factors shape self-efficacy for reef stewardship.

What Factors Contribute to Self-efficacy?

Bandura (1977) argued that four factors support feelings of
self-efficacy: (i) past accomplishment (experience of per-
forming the action); (ii) vicarious experience (watching and
learning from others performing the action); (iii) verbal
persuasion (such as encouragement from others); and (iv)
physiological state (such as associating the action with
positive emotions). Many of the motivational and capacity
factors inherent to an individual are likely to have a med-
iating effect on their self-efficacy. These include knowledge
and experience (Ineson et al. 2013), the actions or expec-
tations of others (social norms) (Cuganesan et al. 2018; Kim
et al. 2021), and positive emotions like hope and pride
(Capaldi et al. 2014; Bratman et al. 2021). These motivating
factors may foster self-efficacy by promoting skill devel-
opment and confidence. However, the role of contextual and
motivational variables on self-efficacy may vary between
different cases and settings, as well as between individuals
in those settings, which means empirical case studies play
an important role in confirming factors important to high
self-efficacy in specific contexts. For example, the potential
link between negative emotions—such as sadness about
environmental degradation or concerns related to environ-
mental threats—and self-efficacy is not clear. While Ban-
dura argues that negative emotions may undermine self-
efficacy and serve to demotivate behavioural intent, other
research has indicated that negative emotions can also
motivate protective actions (Comtesse et al. 2021; Innocenti
et al. 2023). While perceptions about severity of environ-
mental problems and need for stewardship may motivate
action in many settings; in the context of coral reef degra-
dation and worsening climate impacts, perceptions about
the scale of environmental problems may undermine self-
efficacy (Dean and Wilson 2023; Said and Wolfl 2025).

A Case Study of Stewardship and Self-efficacy on
The Great Barrier Reef

The Great Barrier Reef is the largest reef system in the
world and is a UNESCO World Heritage Area. Presently,
the Reef is being threatened by impacts from climate change
including rapidly increasing sea temperatures, acidification,
and increased risk of severe cyclones (McWhorter et al.
2024). Additional threats that undermine Reef resilience
include Crown of Thorns starfish, and pollution from che-
micals, sediments, and nutrients (Great Barrier Reef Out-
look Report 2024). In response to these threats, the Reef

2050 Long-Term Sustainability Plan (the Plan) (Common-
wealth of Australia 2023) was created in 2015 as an over-
arching strategic policy requiring action from all levels of
government. Environmental stewardship is recognised as an
important part of Reef management under this Plan, with
one objective stating that ‘people and communities [should]
take individual and collective action to maintain Reef resi-
lience’ (Commonwealth of Australia 2023, pg. 18). The
objective recognises that the ‘community has a role to play
in protecting the benefits of the Great Barrier Reef for
current and future generations’ (Commonwealth of Aus-
tralia, 2021, pg. 21). To support stewardship monitoring on
the GBR, Hobman et al. (2025) adapted Bennett et al.’s
(2018) environmental stewardship framework for the GBR
context and identified that key knowledge gaps include not
only baseline information on stewardship in Reef commu-
nities, but also understanding of the factors that enable
stewardship. Our study surveyed residents within the Reef
region to address these gaps. Our aims were to:

1. Provide a descriptive snapshot of Reef stewardship
behaviours

2. Identify factors that support Reef stewardship

3. Identify factors that promote self-efficacy for Reef
stewardship.

Methodology
Survey Dataset

We used publicly available survey data of 2317 adult
residents within the Great Barrier Reef catchment region,
Australia (Curnock et al. 2024). Collected in June and
July 2023, the dataset is demographically representative
of the regional population, administered by the Com-
monwealth Scientific and Industrial Research Organisa-
tion’s (CSIRO) Social and Economic Long-Term
Monitoring Program (SELTMP; Hobman et al. 2024).
This data forms part of a time-series for monitoring resi-
dents’ uses and values of the GBR. In 2023, survey items
about reef stewardship were included as part of a broader
stewardship monitoring program.' The dataset and survey
questions are publicly available for download (https://doi.
org/10.25919/v7ff-zb64), and further details on the data
collection method and survey design are described by
Hobman et al. (2024).

! People and Reef Organisations Tackling Environmental Change
Together (PROTECT), www.protect.qut.protect.qut.edu.au/
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Patterns of Reef Stewardship Action

Near the beginning of the survey, respondents were asked,
‘Do you currently undertake any actions to help protect the
GBR? Please consider a range of things that you may be
doing, in a formal group or independently.” Response
options were: (1) ‘Yes, as part of a formal group’, (2) ‘Yes,
independently (i.e. not as part of a formal group)’, (3) ‘Yes,
a mix of activities with a group and independently’, (4)
‘No’, and (5) ‘Unsure’. Respondents who selected options
1-3 were then asked to: ‘Please describe the types of things
that you are doing to help the GBR’ (open ended). For this
study, we were interested in if respondents were engaging in
stewardship action at all, rather than focusing on if they
were doing so as an individual or in a group environment.
Therefore, stewardship action was coded as a binary vari-
able (1=yes. 0=no). All ‘yes’ responses were coded as yes,
whilst no and unsure responses were classified as no.

Open-ended responses were coded using content ana-
lysis (Krippendorf 2018). Drawing on previous research
methods and frameworks (Dean et al. 2021; Hobman et al.
2022), we coded responses into four main categories of
stewardship action: on-ground actions, social and civic,
household and business and non-specific. Our coding
process was iterative, involving two researchers who
contributed to (i) assignment of codes to the text respon-
ses, (ii) review and critique of each other’s codes, and (iii)
group deliberation to finalise coding outcomes for
ambiguous cases. Multiple codes were assigned to
responses in which respondents indicated they participated
in different activities (or activity types).

Self-efficacy for Reef Stewardship

Many approaches to measuring self-efficacy are focused on
specific actions (‘task specific’, e.g. feeling able to write a
letter to a politician about climate change). However, the
large number of stewardship actions make it challenging to
quantify task specific self-efficacy for all options. In addi-
tion, research indicates low efficacy for reef stewardship
relates to the general domain of being able to make a dif-
ference for the reef (Waters et al. 2025). Given this, we
drew on methods used to assess what is referred to as
‘domain specific’ self-efficacy (Grether et al. 2018; Lu et al.
2023), to focus on feeling able to act in a specific situation
or context, in this case Reef protection. Self-efficacy for
Reef stewardship was assessed using a single item.
Respondents rated their agreement with the statement ‘I feel
that I can make a personal difference to the health of the
GBR’ (10-point scale, from I=strongly disagree to
10=strongly agree). This same item was then also used as a
response variable to identify what factors may relate to self-
efficacy itself.
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Explanatory Factors

Nineteen explanatory variables were chosen for analysis,
based on their alignment with framework elements (Bennett
et al. 2018) (Table 1). Context incorporated perceptions about
Reef health, threats, and trust in Reef science and manage-
ment (Table 1). Acfors incorporated demographics, place
identity, and income associated with the GBR. Motivations
included self-efficacy, psychological states such as emotions,
social norms, and the sense of moral obligation towards and
value for the GBR. Capacity included factors such as edu-
cation, income, and knowledge about how to help the Reef
(Table 1). These were then assessed against the response
variable of Reef stewardship action (Table 1). In the second
analysis, self-efficacy then acted as the response variable, so
the eighteen remaining explanatory variables (i.e. all bar self-
efficacy) were then assessed against self-efficacy. For the
explanatory variables where a 5 or 10 point scale was used to
capture responses, selecting number 1 meant respondents
strongly disagreed with the statement, whilst selecting num-
ber 5 or 10 meant respondents strongly agreed.

Statistical Analysis

We used logistic regressions as the appropriate tool to test
potential relationships between hypothesised explanatory
variables and the two response variables (stewardship action
and self-efficacy; Table 1). Two regression analyses were
conducted: one examining relationships between explana-
tory variables (including self-efficacy) and the performance
of Reef-protecting actions (‘stewardship action’), the other
between explanatory variables and self-efficacy. Binary
logistic regression was used for the Reef-protecting actions
regression as the response variable was dichotomous, whilst
ordinal logistic regression was used for the self-efficacy
regression as the response variable was on a 10-point Likert
scale (McCullagh 1980).

Models were checked to ensure absence of collinearity and
adherence to other assumptions (Stoltzfus 2011). Ordinal
logistic regression assumes proportional odds (McCullagh
1980). The proportional odds assumption for the ordinal
logistic regressions was tested using a Brant test (Brant
1990). The assumption failed for several variables within the
ordinal model. To combat this, the data for both the response
as well as the explanatory variables were re-grouped for the
ordinal regression only. This involved converting data from
5, 6, or 10 categories down to only 3 ‘low’, ‘medium’ and
‘high’ categories. The model was then re-run on these 3
categories, and the Brant test again used to test for propor-
tional odds. For all variables except ‘moral obligation’ the
regrouping to 3 categories helped to rectify the violation of
proportional odds. It is argued that the assumption of pro-
portional odds can be overstressed, and that observed trends
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remain useful even if assumptions are violated (Han et al.
2023; Powell et al. 2024). Given this and the knowledge gaps
related to self-efficacy, we retained moral obligation in the
model, reported on it in this paper. All analyses were per-
formed using R version 4.3.0. Ordinal regressions were run
using ‘polr’ function in the ‘MASS’ package (Venables and
Ripley 2002). The Brant test was run using the ‘Brant’
package (Schlegel and Steenbergen 2020).

Results
Participant Characteristics

Of the 2317 survey respondents, the largest age group
(23%) was those between 60-69 years old, following by
those between 30 and 39 years old (19%; The least repre-
sented group include those between 18 and 29 years old
(11%), and those above 75 years old (7%). 45% of
respondents identified as female, and most (75%) respon-
dents had completed some form of higher education.

Residents’ Self-reported Stewardship Actions for
the GBR

To categorise self-reported stewardship actions among GBR
residents, we analysed the response to the question, ‘please
describe the types of things that you are doing to help the
GBR’ from those who indicated that they had performed
actions to protect the Reef. One third of respondents
(n="1791, 34%) reported that they performed a Reef stew-
ardship action(s)—82 (3.5%) do so as part of a formal
group, 528 (22.8%) reported they do so independently, and
181 (7.8%) reported they do so both as part of a formal
group and independently. Overall, 1342 (57.9%) respon-
dents report they take no action whilst 184 (7.9%) were
unsure if they perform any actions. Of all survey respon-
dents, 31% (n="719) described the type of stewardship
action they perform. The most frequently reported type of
action was ‘On-ground actions’ (Table 2), reported by
25.8% of respondents. Within this category, debris removal
was the dominant activity (19.9%, n =456), with partici-
pants describing various forms of waste collection such as
beach cleanups and picking up rubbish. Other actions, such
as following fishing rules, participation in citizen science
activities, and habitat restoration, were less common.
‘Social and civic’ stewardship actions were the next most
frequently reported (8.0%, n = 184). Within this category,
education and advocacy efforts were most common (5.3%,
n=121), with participants engaging in activities such as
sharing information on social media and talking to others
about reefs and climate change. ‘Household and business-
related practices” were reported by 7.1% (n=163) of
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participants. Within this category, plastic and waste reduc-
tion was most prevalent (4.2%, n = 97). Carbon emissions
reduction behaviours were reported by just 1.3%
respondents.

Factors Related to Reef Stewardship Action
Context

Binary logistic regression examined factors associated with
self-reported stewardship action. Among all contextual
factors, management satisfaction was the only context factor
associated with Reef-protecting actions; it had a negative
significant relationship to performance of Reef-protecting
actions (Fig. 1A-I; Table A.1). This indicates that respon-
dents who reported higher satisfaction with the current
management of the Reef were less likely to report engaging
in Reef-protecting actions.

Actors

A range of actor characteristics were positively associated
with greater engagement in stewardship, including younger
age, female gender, having a stronger Reef identity, and
gaining income from the reef (Fig. 1A-II; Table A.1).

Motivation

Self-efficacy exhibited a positive relationship with Reef
stewardship, where those who felt more able to make a
difference to Reef health were more engaged in stewardship
(Fig. 1A-III; Table A.1). When assessing other motivational
factors, respondents who reported greater sense of moral
obligation were also more likely to engage in stewardship.
No associations were observed for other motivational fac-
tors. (Fig. 1A-III; Table A.1).

Capacity

Both education and knowledge were associated with stew-
ardship (Fig. 1A-IV; Table A.1): respondents reporting
higher educational attainment and greater understanding of
how to help the Reef were more likely to report performing
stewardship actions. No effect of income was observed.

Factors Related to Self-efficacy

Context

Management satisfaction also had a negative significant
relationship to self-efficacy (Fig. 1B-I; Table A.l). This

means respondents who reported higher satisfaction with
the current management of the Reef were more likely to
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Table 2 Types of Stewardship
Actions for the GBR as reported

by survey respondents

Type of action Example responses % n
On-ground 25.8 593
Debris removal ‘Participating in beach cleanups’ 19.9 456
‘Picking up trash’
‘Collect any rubbish found floating or washed up on
beaches’
Following rules ‘Strictly following fishing/crabbing rules.’ 43 98
‘Fishing in designated fishing areas’
‘No rubbish overboard’
Citizen science ‘Turtle nest monitoring’ 29 67
‘Monitoring our local reef’
‘Eye on the Reef” app’
Habitat restoration ‘Rehabilitate sand dunes’ 14 32
‘Landcare and tree planting’
‘Coral planting’
‘Revegetating an eroding creek’
‘Participate in Coastcare replanting activities’
Other ‘Wildlife rescue’ 4.4 102
Social and civic 8.0 184
Education and advocacy ‘Publish a [conservation newsletter] on social media’ 53 121
‘Online climate activism, signing petitions’
‘Involved with a local lobby group’
‘Talking about reefs and climate change’
Donating money ‘Donate money to [reef conservation] organisation’ 1.8 41
‘Donate to causes to protect reef’
Volunteering for an organisation ‘Member of Local Marine Advisory Committee’ 1.6 36
‘Volunteer with a marine conservation organisation’
Other ‘Report injured wildlife’ 07 17
‘Report illegal rec fishing in green zones’
Household and business 7.1 163
Plastic and waste reduction ‘Less plastic use’ 42 97
‘Reduce my personal waste’
Land and garden ‘Minimise my use of chemicals’ 27 62
‘Careful with what I use in the garden’
Emissions reduction ‘Reduce carbon footprint’ 1.3 30
‘Save more energy’
Other ‘Eat less fish’ 0.8 18
‘Conserving water, Composting’
Non-specific ‘Finding out more’ 1.1 25

‘Looking after the environment’

report lower levels of self-efficacy. In contrast, those with
higher levels of trust in the scientists and science institutions
related to the Reef were more likely to report stronger self-
efficacy for Reef stewardship (Fig. 1B-I; Table A.1). Per-
ceptions about threats and Reef health were not associated
with self-efficacy.

Actors
No actor characteristics (age, gender, place identity, reef-

related income) were associated with self-efficacy (Fig. 1B-
II; Table A.1).

Motivation

Respondents describing a stronger moral obligation to
protect the Reef were more likely to report stronger self-
efficacy (Fig. 1B-III; Table A.1). Sadness had a negative
relationship with self-efficacy (Fig. 1B-III; Table A.1),
where respondents who reported more sadness about the
Reef were more likely to report lower self-efficacy for Reef
stewardship. Hope, normative belief, pride, and value
(existence) were not associated with self-efficacy (Fig. 1B-
III; Table A.1).

@ Springer
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Fig. 1 Forest plot showing the
outcome of two logistic
regressions. Response variables
are listed on the top x-axis and
explanatory variables on the y-
axis. Explanatory variables are
grouped into elements from the
environmental stewardship
framework (Bennett et al. 2018).
The points represent the
regression coefficient (b) and the
bars either side of each point
represent the 95% confidence
interval of the coefficient. The
colours represent significance:
purple for coefficients which are
significant in the positive
direction, grey for non-
significance, and orange for
coefficients which are significant
in the negative direction. The
size of the regression coefficient
is indicated by the scale on the
bottom x axis

Capacity

Management satisfaction
Perceived Reef health
Perceived threat (climate change)
Perceived threat (rubbish)
Trust (scientists)

Age

Gender (female)

Place identity
Reef-related income
Hope

Moral obligation
Normative belief

Pride

Sadness

Self-efficacy

Value (existence)

Education
Income

Knowledge

No capacity variables (education, income, knowledge)
exhibited a significant relationship to self-efficacy (Fig. 1B-
IV; Table A.1). Note that all regression results can be
reviewed in Online Resource 1.

Discussion

This is the first study to quantify the prevalence and types of
stewardship actions taken by residents of the GBR region.
These findings show how residents interpret and ‘oper-
ationalise’ ‘GBR stewardship’—trevealing specific actions
they associate with protecting and caring for the Reef. Such
self-reported behaviours provide insight into how commu-
nity members conceptualise their role in Reef protection and
what activities they prioritise as stewardship actions. Ana-
lysis examining how context, actors, motivations, and
capacity factors relate to stewardship and self-efficacy
revealed an intricate pattern of findings and highlighted
potential leverage points for Reef practitioners. On one
hand, factors such as feeling a moral obligation to act

@ Springer

A. Reef-protecting actions

B. Self-efficacy

= : :
x i 3
9 i :
: - B i
o s :
. —
I
e —_—
- ——r
g —e—
0 i :
£ + —oi—
= : :
= - S P -
[*] . H
= : :
= <« i
e
- ————
2 e —lo—
) :
g- H
g @ ©
o i
= o _le—

09 06 03 0 03 06 09 -09 -06 -03 0 03 06 09
Regression Coefficient (95% Cl)

supported stewardship engagement and self-efficacy. In
contrast, being satisfied with Reef management was asso-
ciated with lower rates of stewardship and self-efficacy.
These findings suggest a complex interaction of variables in
settings such as the GBR, where perceptions of institutional
responsibilities and personal obligations may play a
key role.

Conceptualisations of Stewardship

‘On-ground’ activities (such as beach clean-ups) and forms
of environmental advocacy (such as online petitions) were
the most reported among GBR residents. This indicates that
rubbish and pollution might be at the forefront of resident’s
minds as a predominant issue facing the Reef—a finding
consistent with existing research conducted about steward-
ship for the GBR (Dean et al. 2021), and waterways (Dean
et al. 2024). This finding may also highlight that accessible
stewardship actions are those most favoured by residents.
Given that climate change poses the greatest threat to the
Reef (Great Barrier Reef Outlook Report 2024), this focus
on litter and debris potentially distracts from an important
opportunity for strengthening community engagement in
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climate actions. It is notable that climate change risk per-
ceptions among GBR residents have fluctuated over the last
decade, with a trend of growing climate scepticism since
2017 (Hobman et al. 2024). However, most residents in the
GBR region still recognise climate change as ‘a threat to the
GBR requiring immediate action’ (ibid.), so perhaps in situ
actions such as collecting rubbish may represent an ‘easier’
or more accessible action than tackling ‘global’ issues such
as climate change (Said and Wolfl, 2025) so are therefore
more often performed by residents.

‘Social and civic’ actions were the second most reported
type of stewardship. This aligns with research indicating
that advocacy and activism—such as attending climate
strikes, writing to politicians, or signing petitions—have
become increasingly popular among younger generations
(Pickard 2019, 2022). Within this and ‘household actions’,
some reported actions did specify focusing on responding to
climate change. The diverse stewardship actions described
are likely to exhibit diverse types of impact. Given this,
there remains significant scope to better understand how
different actions contribute to better outcomes for the reef
and strengthen community engagement in high impact
actions (Hofman et al. 2020).

Self-efficacy and Moral Obligation

Our finding that higher levels of self-efficacy were posi-
tively associated with Reef stewardship confirms estab-
lished associations between self-efficacy and stewardship
behaviour in the literature (as discussed in section ‘Intro-
duction’), particularly in the context of the GBR (Tabernero
and Herndndez 2011; Barry et al. 2016; p. 602, Bennett
et al. 2018; Uebel et al. 2021; Pradhananga and Davenport,
2022; Dean et al. 2024). Similarly, stronger moral obliga-
tion to reduce personal impact on the Reef was related to
greater likelihood of performing Reef-protection actions
and greater self-efficacy. This observation aligns with sev-
eral behaviour theories discussed earlier (Schwartz 1977,
Ajzen 1991), which all suggest that morals are a strong
driver of behaviour. This may be because living up to these
obligations and values may help an individual avoid feel-
ings of guilt, distress or responsibility for a degrading
environment (Eden, 1993; Rees et al. 2015; Schwartz,
1977). Our finding is consistent with other research in
diverse social groups, including of farmers (Pradhananga
and Davenport 2022), fishers (Ngoc et al. 2024), and
national park visitors (Wu et al. 2021).

Perceptions of Management and Relationship with
Stewardship

The finding that Reef residents who reported greater satis-
faction with the management of the Reef were less likely to

participate in stewardship actions and reported lower self-
efficacy is intriguing. Research indicates a complex inter-
play between an individuals’ perception of management
agencies, the role of science, and personal stewardship
action and self-efficacy. For example, a study on environ-
mental stewardship behaviours, found that greater institu-
tional trust was associated with less willingness to adopt
‘lifestyle’, ‘on-ground’ or ‘citizenship’ environmental
stewardship behaviours (Church et al. 2023). Our findings
may be consistent with the above study, suggesting that for
some individuals, having trust in or support for Reef man-
agement agencies may lead to a sense of complacency,
meaning high institutional trust can inadvertently diminish
public support for collective environmental action. How-
ever, perhaps another suggestion may be that the negative
relationship between the two variables is influenced by
those respondents who, with greater self-efficacy and a
higher propensity for stewardship, have a greater awareness
of Reef protection and management issues, and conse-
quently a more critical view of Reef management. Further
studies may be required to determine whether this is the
case and thus help to determine a leverage point for Reef
managers to promote stewardship action by methods such
as combating complacency or promoting a better relation-
ship between managers and residents.

The positive association between trust in science and
self-efficacy suggests the influence of institutional trust on
stewardship may depend on the perceived role of the
institution. For example, another study conducted in the
GBR found that trust in climate information provided by
government agencies was associated with greater steward-
ship intentions (Wynveen and Sutton 2015). Within this
context, trust in an agency that provides information about
threats to natural areas may inspire action, whereas trust in
an agency whose role is to manage natural areas may
diminish the perceived need for action. Such trade-offs have
been reported in previous research (Lindsay et al. 2017) and
suggest the potential for management agencies to emphasise
partnerships and shared responsibility when working with
communities. We also highlight that overall trust in science
related to the Reef has declined among GBR residents since
2017 (Hobman et al. 2022; Curnock et al. 2024), demon-
strating the need to strengthen trust amongst GBR residents
into the future.

Negative Emotions May Undermine Self-efficacy

Respondents who felt a greater sense of sadness about the
future of the Reef were more likely to have lower self-
efficacy. While this aligns with theorisation about the role
of positive emotions in supporting self-efficacy (i.e. a
positive emotional and physiological state promotes
increased self-efficacy) (Bandura, 1977), it does also
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contrast with several studies which have indicated that
negative emotions associated with nature (such as ecologi-
cal grief) can inspire protective action (Dean et al. 2018;
Massingham et al. 2019). Similarly, an experimental study
examining approaches to communicating about climate
change impacts to the GBR found that negative emotions
were an important ingredient for message effectiveness
(Waters et al. 2024). Our finding indicates that the influence
of negative emotions may depend on the context in which
such emotions emerge. Among these cited studies reporting
positive associations between sadness and action (Dean
et al. 2018; Massingham et al. 2019; Waters et al. 2024),
such emotions emerge in response to a novel situation (such
as information, nature experience), that may then trigger a
new perspective about the need for action. In contrast, our
findings that sadness was associated with reduced self-
efficacy suggests a different effect. It is possible that within
communities living near the Reef, sadness may reflect an
ongoing emotional state, that hinders or reduces an indivi-
dual’s confidence about making a difference. This has been
described in the literature as ‘Reef grief” (Marshall et al.
2019) or ‘eco-paralysis’ (Innocenti et al. 2023) where a
sense of hopelessness about the Reef’s future is likely to
undermine self-efficacy. This finding perhaps suggests that
increased support for residents experiencing ‘Reef grief’
may help to promote self-efficacy for stewardship action.

Resident Characteristics Shape Stewardship But Not
Self-efficacy

Within Bennett’s stewardship framework, our indicators of
both actors and capacity incorporated demographic char-
acteristics such as age, gender, and education, as well as
Reef-specific factors such as knowledge, identity, and Reef-
dependent income. Many of these characteristics were
associated with stewardship action, in ways that are well-
documented in the literature. For example, research shows
that stewardship is higher in younger generations (Prayag
et al. 2022; Gomes et al. 2023), women (Brécard et al.
2009; De Silva and Pownall 2014) and those with greater
education (Brécard et al. 2009), and procedural knowledge
(Dean et al. 2018). The findings about identity and depen-
dence, are supported by place attachment theory, which
argues when an individual is attached to a place or depen-
dent on a place, this then leads to greater actions to protect
the place (Lewicka 2011). Whilst this study has identified
this link exists in the context of the GBR, the relationship
between place attachment and stewardship behaviour has
similarly been found in a broad range of contexts. For
example, in residents’ river preservation in Germany
(Gottwald and Stedman 2020), tourists and residents’
awareness of the negative consequences of tourism in
Venice (Confente and Scarpi 2021), amongst scuba divers
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in Taiwan (Kuo et al. 2021), and land preservation in
Massachusetts (Lokocz, Ryan and Sadler 2011).

While previous research has suggested that the elements
of self-efficacy (Bandura 1977) share common social and
psychological foundations with the factors proposed to
drive stewardship behaviour and as such, one might expect
the factors analysed in this research to be associated with
both increased self-efficacy as well as residents’ reported
stewardship actions. However, in our analysis, capacity
variables (education, income, knowledge) and actor vari-
ables (age, gender, place identity, Reef-related income) are
not statistically significant predictors of self-efficacy. Pre-
vious research has demonstrated that adult-learning is
important for increasing self-efficacy (Hammond and
Feinstein 2005) as does education in general (Bag and
Mollaoglu 2010), but potentially these factors are not as
important to self-efficacy for stewardship action, or speci-
fically in the context of the GBR. In the context of large-
scale environmental issues like Great Barrier Reef degra-
dation, general education may not directly translate into
environmental self-efficacy. A person may be highly edu-
cated but still feel helpless against macro-level threats like
climate change. Further, the lack of association between
Reef-specific characteristics, such as place identity and
income dependence emphasises that instrumental or psy-
chological connections to ecosystems may not auto-
matically confer a sense of confidence in taking up
stewardship actions for these ecosystems. Overall, our
results suggest that self-efficacy in this context is driven
more by intrinsic, normative factors (moral obligation) and
the cognitive framing of the issue (trusting the scientific
community that provides actionable solutions), rather than
formal education or socioeconomic status.

Limitations and Further Research

Our empirical case study in the GBR region demonstrates
that the contextual, motivational, and capacity factors
identified in the environmental stewardship framework
(Bennett et al. 2018) can vary between settings—factors
identified as being related to self-efficacy and stewardship
in the literature did not necessarily apply in the context of
the GBR. Further research into other factors assessed in our
study as well as drivers of stewardship outlined in other
stewardship frameworks may contribute to a more com-
prehensive understanding of how these factors vary within
and between settings, and how they interact to influence
engagement in stewardship behaviours. It would be espe-
cially interesting to further investigate actor and capacity
factors in relation to self-efficacy considering their asso-
ciation with stewardship action, but lack of association with
self-efficacy for such actions. Potentially these types of
factors are simply not important to self-efficacy for
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environmental stewardship action, or perhaps there are other
types of actor/capacity factors which may be more impor-
tant in the context of the GBR.

Future research may benefit from the use of more
sophisticated statistical analyses of pathways and mediating
factors (e.g. by using structural equation modelling). Such
studies might help to improve our understanding of non-
linear and indirect relationships, especially in relation to
self-efficacy and actor or capacity factors.

A limitation common to self-administered surveys about
pro-environmental behaviour is their susceptibility to social
desirability bias. Social desirability bias is where respondents
may over-report or answer in an exaggerated way that makes
their responses appear ‘better’ (i.e. more socially desirable)
(Edwards 1957). This may have led to self-reports about the
stewardship action undertaken by respondents being inflated.
We also note that the survey results captured and used in this
study represent a snapshot of GBR residents’ stewardship
action and self-efficacy at a specific time. As pressures on the
Reef change over time, residents’ understanding of protective
actions may too evolve, underscoring the importance of
monitoring to inform efforts to leverage stewardship out-
comes into the future.

Conclusion

Reef stewardship is a critical component of the sustainable
management and protection of the GBR. A key finding of
this study is that despite climate change being a major threat
to the Reef, many residents are not associating climate
mitigation actions with Reef stewardship actions, high-
lighting a critical disconnect (Spence et al. 2012). Currently,
promoting stewardship action is a goal identified in the Reef
2050 Long-Term Sustainability Plan, with the level and
drivers of stewardship being called out as poorly
understood.

This paper highlights several potential leverage points
stewardship practitioners may consider exploiting to pro-
mote stewardship and self-efficacy. First, continued com-
munication around climate mitigation can be strengthened
by explicitly localising climate threats - framing them into
targeted, accessible, community-level actions to overcome
psychological distance (Jones et al. 2016; Loy and Spence
2020; Waters et al. 2024). Second, rebuilding of institu-
tional trust may require management agencies to emphasise
shared responsibility rather than relying on passive trust.
Finally, the provision of increased support for residents
experiencing ‘Reef grief” (Curnock et al. 2019; Marshall
et al. 2019) is essential to build self-efficacity required for
action. Providing avenues for collective action can help
transition residents from passive grief to active, confident
stewardship (Walpole and Hadwen 2022). Some examples

considering the above three points may include adoption of
deliberative democracy models for conservation strategies
(Ranger et al. 2016), provision of structured, accessible
pathways for citizen science (von Gonner et al. 2023) and
community co-management (Ayers et al. 2026).

Additional leverage points may be uncovered through
future research using different modelling techniques, to
better understanding actor and capacity factors related to
self-efficacy. We hope this paper contributes to an improved
knowledge of factors associated with stewardship action in
the local setting (i.e. for practitioners of GBR stewardship
programmes). More broadly, this research serves as a useful
case study for the advancement of environmental steward-
ship theory, offering actionable insights for managing
threatened ecosystems globally.
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