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Abstract

Marine citizenship is a relatively new field of enquiry and research to date has focused on
individual pro-environmental behaviour change as an expression of responsibility towards
the ocean. The field is underpinned by knowledge-deficit and technocratic approaches to
behaviour change such as awareness raising, ocean literacy, and environmental attitudes
research. In this paper we develop an interdisciplinary and inclusive conceptualisation of
marine citizenship. We use mixed methods to study the views and experiences of active
marine citizens in the United Kingdom to broaden understandings of marine citizens’ char-
acterisation of marine citizenship, and their perceptions of its importance in policy- and deci-
sion-making. Our study shows that marine citizenship entails more than individual pro-
environmental behaviours, and includes public-facing and socially collective political
actions. We contextualise the role of knowledge, finding more complexity than normative
knowledge-deficit approaches permit. We illustrate the importance of a rights-based framing
of marine citizenship which incorporates political and civic rights to participate in the trans-
formation of the human-ocean relationship for sustainability. Recognising this more inclu-
sive approach to marine citizenship, we propose an expanded definition to support further
exploration of the multiple dimensions and complexities of marine citizenship and to
enhance its benefits for marine policy and management.

1. Introduction

The ocean is fundamental to climate regulation and has immense importance to society
through sustenance, the economy and ecosystem services [1, 2]. Despite concerted efforts to
halt ocean degradation, anthropogenic marine environmental degradation persists through a
wide range of impacts such as overfishing [3], marine litter [4, 5], microplastics [6], pollution
[7], ocean acidification and warming [8], and global climate change [9]. There is an urgent
imperative to improve the human-ocean relationship for ecological and human benefit, as rec-
ognised by Sustainable Development Goal 14 [10]. Sustainable management of the ocean as a
common good goes beyond regulating extractive uses of the ocean and requires institutions
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and policy to effectively engage the wider public. Public deliberation, reflective process, and
consensus-building are needed to set the value-base for future decision-making on sustainable
ocean use and governance [11], especially given the contested and open-ended meaning of sus-
tainability [12].

The urgency of ocean degradation and climate change has led to a range of strategies seeking
to alter the way nature is valued and managed by society. This includes approaches aimed at
raising awareness and delivering environmental education to promote individual behaviour
change [13-16]. Marine citizenship, understood as taking personal responsibility for the oceans,
has been identified as a potential policy tool to engage the wider public in marine environmen-
tal issues via increased awareness, sense of responsibility, and changed behaviour [17]. Though
positive relationships have been found between knowledge and concern [13, 18], and knowl-
edge and some actions, including disposal of marine litter and reduced wildlife disturbance [19,
20], the directionality of the relationship is not determined and there is evidence that even high
concern and awareness do not always result in more pro-environmental behaviours [13]. Wider
research into public engagement with science indicates there is a value-action gap [21, 22]
which means raised knowledge, concern or awareness may still not lead to behaviour change
[23]. Indeed studies suggest any effect of knowledge on pro-environmental behaviours is medi-
ated by other factors, for example efficacy and values [24] and even political partisanship [25].

Responding to a call for further interrogation of marine citizenship [17], this paper exam-
ines how marine citizenship can be reconceptualised through an inclusive and interdisciplin-
ary lens, which recognises individual responsibility as well as participatory rights. Drawing on
Faulks’ [26] notions of ‘thin’ and ‘thick’ citizenship, we challenge interpretations of environ-
mental citizenship both as solely a set of pro- environmental behaviours and as predominantly
driven by knowledge and awareness (‘thin’ citizenship) [16], in the context of the marine envi-
ronment, and instead situate it as a set of individual and collective political acts (‘thick’ citizen-
ship). Through a broader (political and environmental) citizenship lens, particular
consideration is given to the right to participate in transforming society’s relationship with the
sea, and the nature of this participation as perceived by active marine citizens.

1.1 Marine and ocean citizenship

Marine citizenship first appears in a paper by Fletcher & Potts [27] as “ocean citizenship”,
where three key concepts are stated: that the ocean is a common good; that individuals, includ-
ing publics, impact the ocean; and that environmental citizenship relates to the geographies of
people as physically situated in the environment. In the early literature, marine citizenship is
seen to grow from ocean literacy and is defined as “having understanding of the individual
rights and responsibilities towards the marine environment, having an awareness and concern
for the marine environment and the impacts of individual and collective behaviour, and having
a desire to have a role in ensuring on-going sustainable management of the marine environ-
ment.” [28, p294]. Through behaviour changes, promoted by education and awareness raising,
marine citizenship is considered a potential means of promoting marine sustainability [29,
30]. To illustrate this educational focus, a literature search for “marine citizenship” and “ocean
citizenship” in IST Web of Science yields only 16 papers (at completion of the study in March
2021), eleven of which have a focus on education and eight on awareness raising, an emphasis
particularly strong in ocean research [31]. Only two consider broader drivers of marine citi-
zenship, such as place attachment, personality variables and socio-economic factors. Despite
rights appearing in the marine citizenship definition [29], no research has since been con-
ducted to investigate what the rights are, nor has it considered existing participatory rights in
environmental decision-making. This relatively reductionist approach to the concept is likely
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due to environmental citizenship’s roots in environmental education, which developed with a
linear relationship between environmental literacy and environmental action at the heart of its
pedagogy [16]. The research on marine citizenship to date has not engaged with political citi-
zenship theory nor conceptualisations of marine and environmental citizens as political, civic-
engaged, environmentally responsible people, who are more likely to engage in the desired
pro-environmental behaviours [23]. In this paper, viewing marine citizenship through a politi-
cal lens, we proceed to offer a first characterisation of these as marine participatory rights.

1.2 Marine citizenship participatory rights

Marine citizenship participatory rights have not been characterised to date in the literature.
Ocean-policy rights have typically considered substantive environmental and conservation
rights [31], such as the right to clean water, rather than procedural rights, such as the right to
participate in marine decision-making. Using Marshall’s framework of civil (legal), political
(participation) and social rights (life) [32], the substantive environmental rights can be consid-
ered social rights. Marine citizenship rights however are also political rights—the right to self-
govern and participate in the way humans interact with the ocean. Civil rights, stipulated by
legislation on procedural participation, are also important in this context. Dobson [33] argues
for a breaking down of citizenship dichotomies where being responsible becomes a right. In
this vein, we argue that marine citizenship rights therefore are concerned with the right to par-
ticipate in the transformation of the human-ocean relationship, and that this is in the widest
understanding, inclusive of social action, civic participation, and procedural participation. A
useful first examination of the rights aspect of marine citizenship is therefore to interrogate
marine citizens’ participatory experiences and situate these within the existing procedural
environmental rights landscape.

Principle 10 of the 1992 Rio Declaration on Environment and Development [34, p3] put
emphasis on the procedural elements of sustainability, stating that “environmental issues are
best handled with participation of all concerned citizens, at the relevant level”. It highlighted the
three dimensions of participation, including access to information, participation in environ-
mental decision making, and access to justice. Such elements were given legal backing and
transformed into rights at the regional level by the United Nations Economic Commission for
Europe (UNECE) Convention on Access to Information, Public Participation in Decision-
Making and Access to Justice in Environmental Matters (the Aarhus Convention) in 1998
[35]. The Convention empowers environmental NGOs and gives a voice to the wider public.
However, it has also faced criticism in the field of environmental law for ill-defining the nature
of participation; reinforcing existing power imbalances through, for example, making a dis-
tinction between the public and the public concerned, placing the onus on developers to deter-
mine the latter, and the limitations in NGO ability to represent marginalised groups; and for
specificity only to environmental NGOs and not, for example, justice or rights focused NGOs
[36—41]. In this study, we use this participatory and environmental justice legislative frame-
work to examine marine citizens’ experiences of exercising these rights.

1.3 Expanding the conceptualisation of marine citizenship

To summarise the current state of the art, the field of marine citizenship is in its early stages of
development and its main limitations are three-fold:

i. The analytical focus on private, individual behaviour change (‘thin’ citizenship) at the
expense of more public or collective citizenship (‘thick’ citizenship) (criticised by Robottom
and Hart [42]);
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ii. The over-emphasis on education and awareness as the route to citizenship, with limited
understanding of institutional barriers to citizenship participation; and

iii. A lack of understanding of the rights aspects of marine citizenship. There is a wide scope
for further interrogation of who citizens are, what citizenship is, and what its role is in
marine policy.

To progress a new understanding of ‘thicker’ marine citizenship this study explored how
marine citizens themselves conceptualise marine citizenship and the range of responsibilities
included therein. We also explored their awareness of the legislative background to environ-
mental participation and marine citizen experiences of such participation, and consequences
for perceptions of citizen empowerment. We considered the following research questions:
how do marine citizens conceptualise marine citizenship; how do they perceive its role in
marine governance; what are their experiences of public participation in environmental deci-
sion-making; and how aware are they of their legal rights to participate?

2. Materials and methods
2.1 Study participants

The marine citizenship field has so far has been dominated by marine practitioner perspec-
tives. In this study, we privilege the voice of marine citizens themselves. Study participants
were all active marine citizens who were identified through three UK-based case studies. Two
were community marine groups of differing scale and nature, in terms of demographics and
typical activity, providing contrast in marine group composition, function, and ways marine
groups can embed citizenship in policy-making. The third case was a national citizen science
project aimed at engaging members of the public in documenting baseline rocky shore biodi-
versity data, called Capturing Our Coast (CoCoast, www.capturingourcoast.co.uk). The latter
project enabled a nationwide response to the survey (Fig 1). Survey and interview participants
provided written, informed consent.

2.2 Study design

Due to their advantage for collecting multiple viewpoints and perspectives [43], mixed meth-
ods were used to collect and analyse qualitative and quantitative data. Multiphase mixed meth-
ods were employed [44] in an iterative design incorporating, in sequence: two key informant
open-ended interviews together with ethnographic shadowing of participants in their roles
leading marine groups; an online survey collecting both quantitative and qualitative data

(N = 280); eight further interviews with and shadowing of participants, purposely selected
using survey data to create a diverse interview sample. This approach reflected a multi-sited
ethnographic approach in which the concept of marine citizenship was followed as “a slice of
the world system” [45, p113] and findings were triangulated across multiple datasets to improve
their validity. The lead author and researcher conducting the fieldwork was more an ethnogra-
pher activist, embedded in the marine citizenship practice of the participants, than an objective
observer.

The study was deductive and inductive, examining a wide range of factors known to be
influential on pro-environmental behaviours and environmental intentions, but allowing
space for new themes, factors and concepts to emerge from the data and lead further analyses.
Factors purposefully investigated for this paper via the survey included multiple selection ques-
tions examining demographics, general and marine citizenship activity, and attitudes towards
marine/environmental policy-making. Open questions in survey and interviews were used to
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Fig 1. Geographical distribution of respondents. Distribution by partial postcode of online survey respondents from
three case studies: a town-based marine group (n = 22), a regional marine group (n = 30), and a national marine
citizen science project (n = 228). Markers indicate one or more respondents at each postcode location. Map
constructed in USGS National Map Viewer.

https://doi.org/10.1371/journal.pone.0280518.g001

reveal views about and experience of marine citizenship; knowledge of environmental partici-
patory regulatory frameworks; and experience of marine decision-making.

This methodology provided a wide scope of findings, enabling a better understanding of
how different variables interact and their relative importance, and how these relationships
change across types of citizenship participation. The research was approved by the University
of Exeter ethics board (2017/1452).

2.3 Data collection and analysis

2.3.1 Quantitative. Quantitative data was solely collected by survey (see S1 File), which
was delivered using Bristol Online Survey software, with a paper-based version for respon-
dents without internet (n = 3), using single-stage, non-probability sampling [44]. The survey
was delivered by email in October 2017 to all registered members of each case study which was
approximately 120 for each marine group and 2800 for CoCoast. Responses were anonymous
unless respondents indicated they wished to participate further.

Basic socio-demographic data were collected via multiple-choice questions. General and
marine citizenship participation was indicated via a sum score from a multiple-choice list of
actions (see Fig 2 in Results).

A novel scoring metric was devised to measure depth or ‘thickness’ of marine citizenship.
Items from the multiple-choice list were arranged into five categories reflecting increasing
commitment (time, cost, or how public actions are) and focus on the marine environment spe-
cifically. The ordering was triangulated by the proportion of respondents doing each action on
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Fig 2. General and marine citizenship action frequency. Number of respondents performing a range of a) general
citizenship and b) marine citizenship actions. Mean number of citizenship actions undertaken by respondents was
5.67, mean number of marine citizenship actions performed by individual marine citizens was 6.71, N = 280.

https://doi.org/10.1371/journal.pone.0280518.9002

the assumption that easier and less costly actions would be done by more people (Table 1).
Items within each category were averaged and the total possible score was therefore 15. The
marine citizenship score was used in subsequent tests to examine influence of variables upon
marine citizenship thickness.

Quantitative data were descriptively and statistically analysed in Microsoft Excel and IBM
SPSS 25. ANOVA or Mann-Whitney U were used to investigate the strength of relationships
and differences within and between the data sets [44].

2.3.2 Qualitative. Open-ended survey questions were used to examine professional and
educational experience; views on the utility of marine citizenship as a policy tool; actions con-
sidered to be marine citizenship additional to the multiple-choice question; experiences of
marine-environmental decision-making; and awareness of rights concerning participation in
environmental decision-making. Open-ended interviews were guided by a flexible protocol

Table 1. Marine citizenship scoring metric. Marine citizenship activities are categorised according to level of commitment and modification of life and given a score
which increases with ‘thickness’ of the citizenship activity.

Score | Category Marine citizenship activity Percentage of sample
participating
No action Don’t drop litter 97.5
2 Active choice, fairly incidental Consumer choices 91.1
Pick up beach litter 83.6
Taking paths to avoid erosion 77.9
3 Active commitment of time/money Supporting marine conservation 72.9
Participating in marine citizen science | 68.6
Lifestyle choices (indirect) e.g. energy | 64.6
saving
4 Active commitment of time/money with modification specifically for marine Lifestyle choices (direct) 47.9
environmental health Recreational choices 43.6
5 Proactively making change Organising activities 23.6

https://doi.org/10.1371/journal.pone.0280518.t001
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covering general marine citizenship practice; motivating and influencing factors; relationship
with the sea; place, identities and values; and role and activities within the case study group.
Two initial interviews were with key informants from the marine groups in July 2017. To add
context to interview data [44], interviewees were shadowed as they participated in a marine cit-
izenship activity of their choosing. These activities were beach cleans, marine group meetings,
lobster hatchling release, commercial nature viewing boat trip, citizen science recording, and a
public engagement event. The shadowing typically lasted 1-3 hours, and interviews held con-
currently or immediately subsequently for 1-2 hours. Interviews were recorded and tran-
scribed. Interviews and shadowing took place between July 2018 and December 2018.

Interview transcripts were initially coded by hand according to both themes relating to pur-
posively investigated variables, and emergent themes, using common coding procedures [44,
46]. They were then reviewed, ordered and consolidated during transfer to NVivo 12, which
was used for analysis.

Quantitative and qualitative survey data informed the interview design and sampling. To
further enhance the mixed methods approach, quantitative variables were imported into
NVivo to act as attributes for cross-analysis with interview coding. Similarly, quantitative anal-
ysis was performed on coding frequencies. Analysis was informed by emergent findings in
both types of data. Neither data type was therefore privileged over the other.

3. Results

The survey elicited 280 responses with a response rate varying from ~8-25% with a higher rate
in the marine groups. Survey respondents were 60.4% female, 37.9% male, and 0.4% transgen-
der. Age ranged from 19-82 years. Ten survey respondents were further involved in the inter-

view and shadowing phase.

The results are presented to respond in turn to each research question:

How do marine citizens conceptualise marine citizenship: In 3.1 we present marine citizens’
conceptualisations of marine citizenship, interrogating marine citizenship responsibilities
both as private pro-environmental behaviours (‘thin’ citizenship) and as more public-facing
actions (‘thick’ citizenship).

How do they perceive its role in marine governance: In 3.2 marine citizens’ views of the
importance of marine citizenship are presented, and we argue that marine citizens intuitively
include participation in marine policy-setting and decision-making, through both formal and
informal participatory processes, as integral to their marine citizenship. Responding to this
finding, we directly interrogate marine citizenship as participation.

What are their experiences of public participation in environmental decision-making: In
3.3 we present marine citizens’ experiences of participation in marine decision-making, both
formally and informally, and their perceptions of how efficacious individuals and other groups
are in marine decision-making processes.

How much do they know about these legal rights: We then contextualise marine citizens’
perceptions and awareness of the regulatory setting of procedural participatory rights (3.4)
and environmental legal redress (3.5).

3.1 How do marine citizens conceptualise marine citizenship?

Multiple choice and open questions provided data on how our sample of marine citizens
understood their own marine citizenship practices. Respondents were asked to select which
general and marine citizenship actions they participated in (Fig 2). These selected actions were
intended to provide a concise, quantitative measure of general and marine citizenship, includ-
ing easily recognisable ‘thin’ and ‘thick’ actions, giving a range from pro-environmental
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behaviours (e.g., pick up litter) through to actions designed to change society (e.g., organise
marine environmental action). Marine citizens were found to be generally active citizens, for
example, compared with a 68.7% general election turnout in 2017 [47], 91% voted and 85%
signed petitions. The sum of general citizenship actions was positively associated with depth
of marine citizenship: F(1,277) = 18.962, p < .001, B = 0.161, adj. R* = 0.061. The 22.9% Green
Party political support in the survey population contrasts with the 2017 UK general election
1.6% Green Party vote share, indicating an association between environmental issues and poli-
tics in marine citizens. Taken together, these findings provide evidence for marine citizenship
as part of wider political understandings of citizenship. However, on average, marine citizens
did more marine than general citizenship activities of those listed, indicating that the marine
setting of this kind of citizenship is important.

The most common marine citizenship actions were those most accessible such as beach
cleaning and citizen science: “Beach cleaning you get every age. You’ll get little tiny kids, teenag-
ers, retirees, people who are working”. Unsurprisingly in a population largely derived from a cit-
izen science project, this too scored commonly amongst respondents, however many other
projects and databases were referenced by respondents: wildlife recording; nurdle and litter
recording; and a range of formal recording schemes. Citizen science was highly regarded as
creating scientific and legitimate knowledge to improve research and policy-making, and to
create an historical record.

In an open text box, respondents identified marine citizenship actions they considered to
be different from those in the multiple-choice list. Many of these activities mirrored the multi-
ple-choice actions (Fig 2), but others indicated an important social capital dimension to
marine citizenship (Table 2).

Marine citizens expressed a strong sense of citizenship responsibility and moral duty, evi-
denced by a range of voluntary and community activity. For some the marine aspect was an
interest-based means of satisfying that responsibility, often in amongst other general citizen-
ship actions, for example: “The citizenship bit, the volunteering, the contributing, the noblesse
oblige, is really not a lot to do with the marine world”. Responsibilities were to clean, to assuage
guilt, to share nature with others, to learn, and to inform others. E.g., “I think citizenship is
about taking part, keeping your own knowledge up to date, sharing that with other people, help-
ing reach out to different groups of people”. Lobbying arose as a theme in the interviews, repre-
senting political and civic environmental action and intersected with themes such as

Table 2. Additional marine citizenship actions. Additional actions identified by marine citizens in a free text question indicate an important social capital dimension to

marine citizenship.

Theme Number of Number of Detail
references respondents
Champion 91 89 Public engagement as a champion of the ocean.
Ambassadors (78) “Spreading the word”
Engaging (11) Others’ and own children
children

Artistic output | (2)

Professional 19 14
output

Stewardship 10 10
Learning 6

Marine 4 4
conscience

https://doi.org/10.1371/journal.pone.0280518.t002

Professional role, collaborative working, teaching, artistic output, and professional participation in
decision-making. Distinct from volunteering.

An active role as a steward of the marine environment by reporting incidents or challenging others on
their actions

Acquisition of knowledge as an act of citizenship-informed citizen.

Presence of a conscience about the marine environment rather than specific actions
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stewardship and marine conscience. The data collectively indicate an important intersection
between marine citizenship and wider civic participation.

Marine citizens’ perspectives on marine citizenship challenged existing understanding of
the concept as an information-driven set of pro-environmental behaviours (i.e., if the public
understand the problem they will change their behaviour to be part of the solution and, thus,
become environmental citizens). In this study, marine citizens recognised a wider range of
roles for knowledge including as a barrier or enabler of marine citizenship; learning as an act
of marine citizenship; public engagement and environmental literacy of others; and as impor-
tant for policy development and decision-making (Section 4.2). Additionally, it was noted that
marine groups were viewed as an important vehicle for knowledge exchange and facilitating
these applications of knowledge.

Whilst respondents did talk about knowledge building or sharing as being a motivator of
others’ marine citizenship, e.g., “People having an understanding of the marine environment
ensure[s] they are likely to help it”, respondents did not cite information or knowledge as being
the motivator for their own marine citizenship, rather they described it as an enabler support-
ing their existing motivation to become active. Only 3.6% of respondents cited their lack of
knowledge as a barrier to marine citizenship. This suggests the normative understanding of a
linear relationship between education and environmental behaviour change is widely adopted
and perpetuated, including by active marine citizens themselves, despite marine citizens draw-
ing on a broader set of factors, such as emotional connection to the sea, as their own motiva-
tors for marine citizenship [48].

Local environmental and place knowledge was considered important. Respondents talked
of a connection with place incorporating a knowledge and understanding of it, which in turn
would drive the motivation to take action to protect that place. There was a sense that local
place attachment would lead to interest, learning, and then marine citizenship: “Teach them
about passion in the area that they live in first and then explore further afield”. Indeed around a
third of survey respondents (n = 89) cited learning as a marine citizenship action and as a
motivation for becoming involved in their marine group or project.

Public engagement by raising awareness, sharing enthusiasm, and facilitating learning in
others was a prominent marine citizenship action (Table 3). Audiences for these exchanges
ranged from family and friends to strangers, via formal events or incidental conversations.
Marine groups and public marine citizenship activities, such as recording wildlife in public
spaces, facilitated these exchanges, which were intended to help people learn and to engage
them in the qualities of the ocean in different ways.

3.2 How do marine citizens view the role of marine citizenship in marine
governance?

We asked survey respondents “In what ways do you think marine citizenship is important for
marine environmental health?” in order to understand how marine citizens saw the value of
their citizenship for marine governance outcomes. Responses referred to the social capital
impact of marine citizenship more than specific environmental outcomes (Table 4). Political
understandings of citizenship emerged through a view of collective action as an effective agent
of change, though it was implicit that the action was often derived from awareness raising and
public education.

When asked specifically about the value of marine citizenship to marine decision-making,
citizen empowerment, informed decision making, and relative power balance of different actors
were the most prominent themes (Table 5). This again reflected the political interpretation of
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Table 3. Public engagement as marine citizenship. Examples of qualitative data relating to public engagement as an
action of marine citizenship, as cited by a population of active marine citizens.

Public engagement purpose Example data

Aesthetic qualities of the sea “Sharing the beauty of the coast on social media in regular photos”
“I record photographically the sea scape so that others will not forget what we
are fighting for”

Wildlife protection “Have put up posters alerting public/dogwalkers to ringed plover nesting site on
our local beach”

Wildlife as intellectually “Help to educate others about the seashore life”

interesting/beautiful “Just posting photos on Facebook of the amazing sea creatures I find, to show

my friends what’s out there”

Marine citizenship actions “Encourage others to make more eco-friendly life choices about food, types of
cleaning products, recycling, picking up litter etc.”

“Pass on information that isn’t widely known to friends and family to influence
their consumer and lifestyle choices”

Human threats to the sea “Teaching children about the marine environment and about the dangers of
marine litter.”

Environmental values “Inspire others to value the sea and become involved in marine conservation
activities”

Environmental education “Educating my kayaking customers about the place and environment as well as

the activity they’re doing”
https://doi.org/10.1371/journal.pone.0280518.t003

marine citizenship amongst marine citizens, seeking to create change through social action
and knowledge exchange.

A Mann Whitney-U test was used to examine the difference between those who had and
had not participated in marine decision-making according to their general and marine citizen-
ship scores. The data revealed that those with deeper citizenship scores, in particular deeper
marine citizenship scores, were more likely to have participated directly in formal marine deci-
sion-making processes (Table 6). This association adds quantitative weight to our proposed
inclusion of civic participation within the marine citizenship concept.

In sum, marine citizens are not limited to private actions of marine citizenship, but engage
in the public sphere to promote education and changed attitudes in the wider public. Working
collectively to develop an informed and interested public, and promoting civic participation in
environmental matters, situates marine citizenship much more politically within the environ-
mental social movement and challenges normative individualistic understandings of it.

These results signpost to a marine citizenship concept which is wider than individual
actions, and which uses social strategies to effect change within political and decision-making
institutions. Through this interpretation, it is logical to understand the rights aspect of marine
citizenship as being less about substantive environmental rights, than about political and civic
rights to participate in the transformation of the human-ocean relationship, including its man-
agement by the state.

3.3 Marine citizens’ experiences of exercising their right to participate in
decision-making

Eighty respondents (28.6%) had engaged in marine decision-making through a variety of
means, of which 78 provided information about their engagement (Table 7). This was predom-
inantly via formal consultation, of which half related to the designation of the UK’s Marine
Conservation Zones (a Marine Protected Area (MPA) designation under s.116 of the Marine
and Coastal Access Act 2009 [49]), indicating that there has otherwise been limited
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Table 4. Role of marine citizenship in marine environmental health. Responses given by active marine citizens to
the question “In what ways do you think marine citizenship is important for marine environmental health?” Responses
were coded to draw out key themes. (N = 249). NB. Within Responsibility is included sub codes of Universalism value,
Caring and Ownership which were all connected with an expression of being universally responsible for marine envi-
ronmental health. Example data is provided for most-referenced themes. Important was coded where responses using
language stressing that marine citizenship is important/vital and similar.

Code Example data No. coding

references
Awareness “Helps spread awareness of what needs to be done.” [71]
raising

“Greater awareness of factors affecting the marine environment might make
changes to your habits.”

Applied “By understanding our environment better we are more able to protect and [52]
knowledge preserve what we have and even help with regeneration of particular systems.”

“The more data we can collect the better and more informed the decisions.”

Knowledge “The marine environment is under threat through ignorance of its importance | [45]
and marine citizenship is a way to understand and get closer to the
environment.”

“The more people that know and care about the marine environment, the
more likely it is to be protected.”

Responsibility “Community engagement and knowledge makes everyone stakeholders and [43]
gives common responsibility.”

“Promoting personal responsibility and changing attitudes is crucial to
creating the idea that we are custodians of the environment.”

Collective action | “If more people were to be involved, hopefully we could reduce and improve [29]
environmental impacts.”

“It is important to be a member of a group or community to make your voice
heard.”

Important “Extremely important if members of the public don’t get involved in marine [23]
citizenship activities then we can’t conserve our marine environment.”

Marine health “The more litter picked up, the less there will be on the beaches and in the sea, | [22]
the less birds and animals will ingest and get caught in.”

“Ocean health depends on people acting appropriately and agitating for
politicians to make appropriate policies—this demands an informed populace
—marine citizens.”

Behaviour change, Participation, Campaign, Empowering, Encourage others, Necessity, <20
Small consequence, Apathy

https://doi.org/10.1371/journal.pone.0280518.t004

opportunity, or awareness of opportunity, to directly shape the use and governance of the
marine environment in the UK.

67 respondents included information about the efficacy of their participation allowing it to
be coded as having a positive impact, no impact, or unknown impact on a particular marine
decision-making process. When disaggregated, the sample sizes for specific activities become
small, however there is an overall picture of more positive experiences for those directly
engaged and those engaging on more local scale actions, e.g. through consultation or lobbying
local elected representatives. There was a more positive view where the process was perceived
as fair and outcomes were communicated, even if they were not favourable to that person’s
view because “They were listened to”. Despite their limitations in participatory quality (50),
consultations usually have a visible outcome, for example the MPA gets designated.

Though local participatory opportunities appeared more frequent or accessible to marine
citizens than opportunities at larger scales, the power to create environmental change was per-
ceived by marine citizens to be concentrated at larger scales (Fig 3). National and international
governments and NGOs were perceived to have more influence than individuals and local
governments. This is tacit indication that the public representation role of NGOs legislated for
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Table 5. Importance of marine citizenship in marine decision-making processes. Responses given by active marine
citizens to the question “In what ways do you think marine citizenship is important for the process of marine decision-
making?” Example data from sample of active marine citizens (N = 207).

Code Example data No. coding

references
Citizen “Citizen actions influence decisions. Marine citizenship can even instigate | [69]
empowerment decisions”

“It gives a voice to those directly impacted by decision”

Informed decision- | “Having enthusiastic and dedicated people who spend a lot of time in the | [51]
making area provides up to date data on the state of the marine environment.”

“Informed decision making is key to good policy. It isn’t always the
obvious thing that’s best.”

Power balance “I think marine environmental groups do not have enough say in marine | [36]
decision making.”

“We are more down to earth, less captured by the self-interest, ethos and
jargon of the professionals”

“The sea and shore belongs to use all. .. We should all had a say in even
the smallest decisions.”

Raising awareness “It’s the main form of communication to most general citizen about [18]
marine policy decisions.”

“Raising awareness, encouraging active participation.”

Knowledge deficit “People are better able to express opinions and have their say if they have | [13]
a solid understanding of what it is they’re trying to protect.”

“The more the public is educated the more influence they can have”

Local knowledge “In coastal waters, many locals understand the oceans better than those [13]
writing the policy, and their views on how proposed changes can effect
both the environment and local businesses are vital.”

“Local people know their area and are directly affected by decisions and
so should be a big part of the decision making process”

https://doi.org/10.1371/journal.pone.0280518.t005

in the Aarhus Convention and related legislature is recognised by marine citizens, even if
implicitly. Interviewees expressed support for NGOs: “I think that the NGOs. . .have an
effect. . . they’re one of the best ways for the people who care”.

Perceptions of grassroots empowerment may be negatively impacted by procedural rights
to participate in environmental decision-making being granted above the level of the individ-
ual, through NGOs for example. The lack of individual empowerment was discussed by the
interviewees, particularly those who were under 45 years old and those engaged more directly
with policy-making. Marine citizens advocated for a grassroots voice: “It’s hugely important
that people at grassroots level have a voice, and the voice is then listened to, and it’s added to,
and the momentum continues, because then the politicians have to listen.” And recognised the
democratic legitimacy of a public voice: “If you could change the policy then that is the quickest
way to make a change. But you’ve kind of got to have people on-side to do that. . .The policy’s not
going to change unless people want it to change.” There was also real excitement about the

Table 6. Relationship between participation in marine environmental decision-making and citizenship scores. Participation in marine environmental decision-mak-
ing (yes vs no) according to general citizenship score and marine citizenship score, via Mann Whitney-U.

Variable U z
Citizenship score 11,827.0 |6.520

Marine citizenship score 11,360.5 5.680

https://doi.org/10.1371/journal.pone.0280518.t006

Asymp. sig. | Median Factors associated with participation in marine environmental decision-making
<.001 Yes |7.00 More general citizenship activity

No 5.00
<.001 Yes | 10.00 | More marine citizenship activity

No 6.17
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Table 7. Participation in marine decision-making. Summary of types of participation in marine decision-making from a group of active marine citizens. N = 78. Some
respondents detailed more than one activity. Respondent perception of efficacy of the participation is provided for each activity type, where that information was provided,
together with a percentage proportion of those data. For ease, bolded figures indicate the majority outcome for each activity type.

Participation activity No. coded references Efficacy of participation
Positive None Unknown
Consultation 52| 17 (42.5%) 13 (32.5%) 10 (25.0%)
Marine Conservation Zone consultations (27) | 8 (38.1%) 6 (28.6%) 7 (33.3%)
Other general environmental consultations (20) | 6 (37.5%) 7 (43.8%) 3 (18.8%)
Other marine environmental designation consultations (5) | 3(100.0%)
Citizen Science 13 | 3(33.3%) 3(33.3%) 3 (33.3%)
Petitions 12 | 3 (42.9%) 3(42.9%) 1(14.3%)
Planning 12 | 4 (44.4%) 4 (44.4%) 1(11.1%)
Professional engagement 11 | 5(62.5%) 2 (25.0%) 1(12.5%)
Lobbying elected representatives 11 | 4 (40.0%) 3(30.0%) 3(30.0%)
National Government (8) | 2(28.6%) 3 (42.9%) 2 (28.6%)
Local Government (2) | 2(100.0%)
European Government (1) 1 (100.0%)
Campaign (inc. NGO-led) 7 | 2 (40.0%) 3 (60.0%)
Public engagement 311 (50.0%) 1 (50.0%)
Coastal partnership 2 | 1(50.0%) 1 (50.0%)
IFCA Byelaw creation 1 1 (100%)
Marine Education policy development 1|1 (100%)
Total 125 | 41 (43.6%) 33 (35.1%) 20 (21.3%)

https://doi.org/10.1371/journal.pone.0280518.t007

development of marine and more general environmental citizenship: “[online petition sites]
had a lot of lobbying success with the huge multi-nationals and things, so I think it’s the most
exciting time. . .since the printing press! For. . .global citizenship, finding other like-minded peo-
ple and forcing governments to effect change”.

Environmental organisations
National Government/Government ministers
International Government/Government ministers

Aquatic recreation organisations

Ilast

Local government/local politicians

Local residents l

0% 20% 40% 60% 80% 100%

m5—Strongly involved 4 =3 m2 m1—Notatall involved

Fig 3. Empowerment in marine decision-making. Responses given by active marine citizens to the question "To what
extent do you think each of the following are involved in marine and coastal decision-making?”. Chart shows Likert
score for each category on a 5-point scale from not at all involved (1) to strongly involved (5). N = 280.

https://doi.org/10.1371/journal.pone.0280518.g003
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3.4 Marine citizens’ understanding of public participation legislation

We wanted to understand what awareness marine citizens had of existing rights to such partic-
ipation. We asked survey respondents, through an open text box: “Are you aware of any inter-
national/EU/national legislation which promotes the processes of citizenship and public
participation in environmental and marine decision-making? Please describe what you are
aware of?” The question elicited 28 individual legislative instruments and policies from domes-
tic to international scales (n = 38, noting 26 had marine or environment/general science degree
and 15 had or did work professionally in the sector) (Table 8).

Strikingly, 131 of the 280 survey respondents stated they did not know of any instruments
and 74 left the question blank. Awareness of the right to participate in environmental matters
was very low. Awareness was weighted towards environmental protection legislation rather
than public participation provisions. The evidence indicated that the Marine Conservation
Zone consultations, cited by 21 respondents, have had a wider public reach compared to other
instruments. There was awareness of the challenges of reach via consultation: “all [policies]
state requirements for consultation with stakeholders, wide dissemination, but in reality most are
unclear about who they define as public’ and ’stakeholder’ and at what stage and how they
should feed in”. This represents a paradox where formalised consultative participation has
greater reach, yet offers only a weak form of participation for citizens [50].

3.5 Environmental legal redress

The final area of investigation of marine citizenship rights was awareness of access to proce-
dural environmental justice. Survey respondents were asked “If you are not happy with an envi-
ronmental decision from a regulatory body and/or law or regulation, which avenues are
available to you for legal redress? Please also describe if you have ever used one, or how else you
can raise your concerns. If you don’t know, please state so.” Of 280 respondents, 94 said they
didn’t know and offered no suggestions and 69 left the question blank. The suggestions of the
remaining 115 respondents who made statements are presented in Table 9. Elected representa-
tives were the most common response, followed by organised campaigns such as petitions.
Additionally, some respondents cited NGOs as taking on legal battles and recognised them as
representative of the public: “I would say they would represent people. . .How else would they be
represented?” NGOs were however identified by respondents as facing challenges such as

Table 8. Public participatory procedural rights. Awareness of environmental public participation legislation and
policy in a population of active marine citizens. n = 38.

Legislation/Policy No. of Nature of public participation
references
Marine and Coastal Access Act/Marine 21 Marine planning

Conservation Zones (MCZs) MCZ consultation

Aarhus Convention (related EU 4(2) Public access to environmental information, justice,
Directives) and participation in decision-making

UNESCO 3 Involvement of local communities

UK planning law 3 Consultation requirement

Environmental Impact Assessment 1 Consultation

Strategic Environmental Assessment 2 Consultation

SUSCOD 1 Integrated coastal zone management

RIO Declaration 1 Participation of citizens concerned

18 environmental policies 38 Related to environmental protection or conservation

https://doi.org/10.1371/journal.pone.0280518.t008
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Table 9. Awareness of environmental justice. Means of seeking environmental redress proposed by a sample of active marine citizens. (n = 115).

Code
Elected officials/government bodies

(Local, devolved administration, national,
EU)

Campaign
(Petitions, protest, write letters, lobby, social
media, traditional media)

Regulatory body

Legal advice/action

Participation in decision making

NGO:

Local

National

International

Example data

“I expect one can write to ones MP or Minister in charge of a department but would not hold out
much chance of success”

“Contact and write comments to local council if plans open for viewing. Contact local MP”

“I can create a petition for my local councils or to be reviewed in parliament.”

“Media cover, signing petitions, organising Public meetings.”

“The options available depend on the regulatory body / law involved.”
“Regulators normally have a public complaints system.”

“During our period of fighting the raw sewage proposal I was aware that legal support would be
available if the decision went against us.”

“Judicial review. Currently in the process.”

“Have used all the steps in planning processes up to and including speaking at a public enquiry—
at local authority level and at national infrastructure (Development Consent Order) level”

“I haven’t had to, but if I did my first point of contact would be the most active NGOs in the
region, especially if I knew they had already been involved in the consultation process”

“Probably look to act through organization, e.g. green peace”

“Local, national; and international environmental organisations”

https://doi.org/10.1371/journal.pone.0280518.t009

No. of references/
respondents

(64]

funding instability and inter-NGO competition which may compromise their effectiveness in

representing the public effectively or fairly.

16 respondents volunteered factors acting as barriers to legal redress, such as cost of legal

representation and limits to who is considered affected by a matter and able to access proce-
dural redress. One respondent felt lack of knowledge prevented their access to justice: “As a
diver, I see a number of things that concern me and other members of the diving club I belong to.
But I don’t know who to voice these concerns with.” There was also cynicism about how much

public views can influence regulatory action and decision-making. Overall there is a lack of

awareness about access to environmental justice amongst marine citizens, who actively seek to

inform themselves on marine issues and who are particularly active civic participation. It

would not be unreasonable to imagine that the wider general public would be less well

informed of these rights.

4. Discussion

This paper presents an analysis of marine citizens’ conceptualisations of marine citizenship

and characterisation of marine citizenship rights. The findings give insight into how marine

citizens conceptualise marine citizenship, including its importance for marine policy and deci-

sion-making; and a novel and important exploration of marine citizenship as a right to partici-
pate in the transformation of the human-ocean relationship, including ocean management.
Here we discuss the insight these findings give into how marine citizenship intersects with
marine policy and management, and we propose an extended definition of marine citizenship.

4.1 Marine citizenship

Mirroring the language of environmental law and citizenship theory [26, 51, 52], the under-
standing of marine citizenship by marine citizens was much ‘thicker’ than the individual pro-
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environmental behaviours most commonly discussed in the literature [17, 18, 29, 30, 53], relat-
ing more to a life lived than a set of choices limited to individual environmental impact.

Marine citizens acknowledge the environmental impact of their individual actions, and
some would agree this is a primary cause of environmental impact [54]. Yet, they also
acknowledge the institutional and social context of environmental harm and articulate a com-
mitment to collective action via civic participation, learning and public engagement to address
this. These views support our proposition that marine citizenship is more than ‘thin’ private
and individualised actions as it incorporates deeper public-facing and collective action. As a
socio-political act, the concept is opened up to the wealth of knowledge and understanding
that scholars of citizenship can offer.

The focus on awareness raising and knowledge as a reason why marine citizenship is
important for marine environmental health, provided evidence that as a group, marine citizens
had internalised the prevailing knowledge deficit approach to behaviour change, aligning with
previous studies [14, 17, 26, 28, 29, 54-56, inter alia]. However, though marine citizens fre-
quently referred to knowledge as a motivator of marine or environmental citizenship in others,
particularly through public engagement activities, knowledge was expressed as an enabler of
their own marine citizenship, and not a motivator. Here, marine citizens implicitly demon-
strated the importance of the first pillar of the Aarhus Convention [35], which relates to access
to environmental information. Research has postulated lifelong learning as an act of political
citizenship [57, 58] and this position was certainly represented amongst this population of
marine citizens. Educating oneself and the wider public increases social capital and supports
an informed democracy, and it is in this wider context that knowledge exchange was primarily
understood by marine citizens.

Public-facing actions make marine citizens more vulnerable than private actions, yet the
emergence of public engagement as a key marine citizenship activity indicates a goal to
increase community and political participation of the civil society [59]. This has two key impli-
cations, first that future iterations of the marine citizenship score need to include public
engagement actions, and second that marine policy should be concerned with a much thicker
framing of marine citizenship to maximise its benefit to the marine environment. This can be
supported through policy decisions such as broadening ocean literacy to include political and
civic literacy. Such concrete knowledge of participation positively predicts environmentally
responsible behaviour [56].

4.2 The role of marine citizenship

Having established that marine citizenship is much thicker than private, individual actions, it
becomes easier to see the potential utility of marine citizenship in engaging civil society, pro-
moting civic participation, and knowledge exchange. Actions such as citizen science and pub-
lic engagement were viewed as particularly valuable for incorporating local knowledge into
decision-making and contributing to the scientific evidence base via citizen science. Better
integrating local and scientific knowledge in decision-making can help address issues around
public valuation of scientific opinion [60] and legitimacy and acceptability issues arising from
over-privileging scientific knowledge in marine planning processes (e.g., Marine Conservation
Zones: [52]). Legally, knowledge quality of participants must not be predetermined, giving un-
due influence by those in authority over the procedure [41]. Citizen science debates are already
addressing issues such as quality assurance of citizen-acquired data [30], and scientific rigour
of citizen science [e.g., 61-63]. Adoption of pluralistic and interdisciplinary approaches to
knowledge by practitioners and policy-makers produces better marine governance outcomes
(64, 65].
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Of particular value, was the marine group structure, acting as a source of opportunity and
social experience. Marine groups were viewed as a support for marine citizens through a like-
minded community, and an effective means of engaging with existing policy structures.
Marine groups served to raise social capital and collective empowerment and thus widen the
possibilities of marine citizenship having positive impact upon the ocean directly and through
changing policy. All people can potentially participate in thick marine citizenship regardless of
their proximity to the coast through collective and political action.

4.3 Marine citizenship rights

As well as re-characterising marine citizenship, a key contribution of this study is the investiga-
tion of marine citizenship as a right, addressing a key gap in the literature. The strength of
expression about public engagement and empowerment, together with their valuing the con-
tributions publics can make to policy and decision-making, are a clear indication that, for
marine citizens, marine citizenship means participation in “the process of construction and
transformation” [p53, 66], going beyond the narrower and normative view centred on behav-
iour change we have interrogated here.

Despite being some of the most engaged people, some professionally, marine citizen aware-
ness of public participation and environmental justice legislation was very low, as has been
found in other nations [67]. Even these active marine citizens felt that individuals are disem-
powered in exercising these rights, with access to justice limited by knowledge and cost, sup-
porting arguments made that there is a lack of empowerment in environmental justice [39]
and that costs are one of the barriers [68]. It is difficult to say how this lack of awareness of
environmental procedural rights may impact upon the potential for marine citizenship to con-
tribute to a healthier marine environment. We would recommend that this would be an
important area for future research. From a policy perspective, marine citizenship might be
more effectively supported if formal environmental education includes this information, and
ocean literacy practitioners consider what role they can play in improving environmental
political literacy.

Despite the lack of awareness of the legislation itself, the impact of the Aarhus Convention
in giving rights to the public particularly via environmental NGOs was felt through such orga-
nisations being viewed as empowered to create change and seek justice in this and previous
research [18, 54]. Though in international law there are Conventions that contemplate partici-
pation in decision-making for transboundary projects, such as the Espoo Convention [69],
these are narrower in focus and approach compared to Aarhus, and there remains a question
mark over how the Convention will relate to larger scale impacts such as climate change or
ocean degradation [40] which are administratively transnational and concern global com-
mons. Through this research it’s clear that marine citizens would welcome access to be more
politically involved in these challenges.

In the UK policy landscape, the Marine Conservation Zone consultation appears to have
been a particularly prominent piece of public participation in marine planning. Here we found
that local processes are more commonly accessed and more favourably viewed when compared
to wider scale processes particularly due to participants receiving feedback on the outcome of
the process. The MCZ consultation enabled more subsidiarity of a national process than has
been typical in UK government environmental planning. There is still room for improvement
in the design, given criticisms of the process charged at limiting the publics accessing decision-
making, and purposeful stakeholder groupings exacerbating conflicting interests [52]. Along-
side development in specific marine environmental proceduralisation, it should be recalled
that barriers to marine citizenship, common to other forms of civic participation, will reflect
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wider systemic architecture which could be improved [15, 70, 71], particularly the potential
role of marine groups to support marine citizens.

This analysis of marine citizenship rights adds a crucial piece to the puzzle of how marine
citizenship can be an effective policy tool for tackling ocean degradation. Through interdisci-
plinarity, environmental law research can be drawn upon to inform how marine policy can be
effectively harnessed to facilitate access to marine citizenship and improve effectiveness of
individual and collective political action for the ocean. Marine practitioners can reflect on
these findings and how they might be integrated into ocean literacy interventions.

4.4 Marine citizenship-a new definition

In this paper we have made the case for revisiting the normative approaches to marine citizen-
ship as a set of individualistic and private pro-environmental behaviours that can be encour-
aged through public education and awareness raising. Without undermining the importance
of these actions as a tool to better equip environmental citizens for civic participation [16, 31,
72, 73], findings represented here argue for a much wider definition of marine citizenship
which acknowledges its political aspect, both for individuals and as a collective and public
movement. Marine citizens spoke eagerly and passionately of empowering communities and
grassroots, engaging the public and increasing social capital, and of local coastal place-making.
This framing resonates much more with the collective action of social movements [74, 75]
than with individualistic processes.

Our findings identify a huge untapped potential for a powerful marine citizenry to effect
change on political structures that have to date been resistant to the transformative change
necessary for sustainability. To fully realise the potential of marine citizenship there is a need
for considerable growth in research across disciplines, in particular procedural and informal
access to the right to participate.

To support the flourishing of further research, we have refined the current definition of marine
citizenship to give more weight to rights and to the political context of citizenship, as follows:

Marine citizenship is exercising the right to participate in the transformation of society’s rela-
tionship with the ocean, and acceptance of responsibility to make informed decisions and
choices about personal and collective actions that will contribute to a sustainable marine envi-
ronment now and into the future.

This may be usefully operationalised as: exercising the right to participate in the transforma-
tion of the human-ocean relationship for sustainability.

This new definition challenges academia to answer questions about how this right to partic-
ipate can be expressed to the public, what is necessary to effectively deliver on this right, and
how marine citizenship can effectively lead to transformation. It also asks marine citizens to be
informed, responsible, and exercise their rights. This new definition moves away from reduc-
ing individual impacts to committing to reshaping the human-ocean relationship. We recom-
mend that future marine and wider environmental citizenship research builds on our first
characterisation of marine citizenship rights to increase our understanding of how these can
be supported by policy, and how accessibility and motivation to participate in decision-making
might be developed.

4.5 Limitations

The study presented in this paper is limited in geographical scope to the UK policy and cultural
landscape and is an exploration of members of the public who are already active marine
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citizens. Whilst participants were recruited from a limited number of case studies, these were a
gateway to access active marine citizens and responses were not limited to experiences formed
in the context of the case studies. As a novel metric, the marine citizenship score protocol will
benefit from replication and refinement, and development for use in evaluating interventions
in practice.

We note that online surveys can be problematic for sampling for example drawing respon-
dents from online communities [76], however in this study participants were all grounded in
‘real-life’ local organisations and projects. Though self-selection can bias a representative sam-
ple, this study investigated a particular population of people who had self-selected to be active
marine citizens.

5. Conclusions

In this paper we have presented the findings of an interdisciplinary, mixed methods investiga-
tion in the concept and practice of marine citizenship. We have expanded the knowledges
used in marine citizenship research and have drawn on conceptualisations from marine citi-
zens themselves. Through this approach, we extend previous understandings of marine citi-
zenship as a set of private and individual pro-environmental behaviours, to include public and
political acts of collectivism and public engagement. We argue that ocean literacy can support
marine citizenship by engaging with political and civic literacy and supporting would-be
marine citizens in accessing their marine participatory rights.

The role of knowledge has been contextualised to highlight how lifelong learning can be a
citizenship act, and how knowledge acts as an enabler of marine citizenship, rather than a
direct motivator. Both local and scientific knowledge is particularly valued by marine citizens
as important for developing good marine decision-making.

This paper has presented a broad, novel analysis of the civic and political rights of marine
citizenship, complementing the wider literature concerned with the social right to healthy
environment. Such rights have been examined against the backdrop of existing environmental,
participatory and justice focused, procedural legislation.

Through this new framing of marine citizenship using the language of citizenship, an
updated definition of marine citizenship is proposed with which to challenge the scientific
community and the public to go further and look wider at the potential of marine citizenship
to create transformative change. We believe these findings will be of interest to a wide range of
scholarly disciplines and practitioners who are concerned with environmental civic participa-
tion, environmental and ocean management, environmental education, pro-environmental
behaviours, geographies of the sea, environmental psychology, and social-ecological systems.

Supporting information

S1 File. Survey questions. Online and print survey used in this study to investigate marine cit-
izenship and a range of factors influencing it, in a population of marine citizens.
(PDF)
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