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Abstract
With continued pressure upon fisheries, alongside improved fisheries management in some 
places, there has been a decline in fish catches with changes in the structure of the eco-
system affecting its’ functionality. The use of scientific based indicator frameworks in an 
attempt to pursue sustainable fisheries is a common trend, however the management deci-
sions are often socially driven and can deviate, or even, conflict with the science. This 
study aimed to investigate British Gen Z perceptions upon what creates a sustainable fish-
ing industry through a series of three studies. A compilation of 82 statements, derived 
from practitioner indicator systems, was used by 23 participants in a concept mapping 
process consisting of five steps; create statements, sort & rate statements, multi-dimen-
sional scaling of sorted units, cluster analysis, and label the clusters. The next stage of 
the study looked to refine the large number of statements by statistically verifying them 
with exploratory factor analysis and confirmatory composite analysis using split halves of 
a sample containing 657 participants and generating a three-factor solution of Community, 
Ecological Management and, Economic. The domain was then switched to the descriptive 
typology and a further 179 British Gen Z evaluated the fisheries at Hastings and Brixham 
based upon case studies which further validated the three-factor solution. The significance 
of this study demonstrates that consumers, who influence policy and management of fish-
eries through their purchasing behaviour, interpret sustainable fisheries differently to sci-
ence which is evidenced by the merging of the elements of ecologically and management.

Keywords Sustainability · Fisheries · United Kingdom · Generation Z · Concept mapping · 
Scale development

1 Introduction

Sustainable fishing means leaving enough fish in the ocean, respecting habitats and ensur-
ing people who depend on fishing can maintain their livelihoods (Marine Stewardship 
Council 2020). Despite continuing high pressure on fisheries and the improved efficiency 
of fisheries management in some parts of the world, there has been a decline in global 
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fish catches since the 1980s (Akpalu 2009). This critical problem of declining fish catches 
stems from overfishing, which leads to changes in the structure of functionality of the eco-
system, leading to species extinction (Liu and Ou 2007). This problem has been recently 
quantified by estimates of 34% of fish stocks are over fished, with 66% of stocks fished 
‘sustainably’ but this interpretation of sustainability can vary widely (Huse et  al. 2021). 
Fisheries are also affected by multiple global challenges including; climate change, habitat 
degradation, pollution, over-capacity of fishing vessels, illegal activities, as well as inequi-
table distribution of access to these fishery resources (Giron-Nava et al. 2021). This is in 
light of the population of the planet forecast to reach eight billion in 2023, with 10 to 12% 
of this population estimated to rely directly on the ocean for food. Yet, unsustainable fish-
ing may be responsible for a loss of up to 30 times the potential yield of major fish stocks 
(Gaillet et al. 2022). Whilst this is undoubtedly a wicked problem, it is clear that the global 
fisheries need to be managed sustainably to provide food [and livelihoods] for a growing 
planetary population. Building upon the Brundtland reports’ definition of sustainability, 
Kenny et al. (2018) define sustainable fisheries as ’managing fisheries sustainably requires 
protection of ecosystem structure and function while also considering people’s current and 
future needs as part of the marine ecosystem’. Yet Angel et al. (2019) suggest that a sig-
nificant problem that has predominately risen in contemporary approaches to sustainable 
fisheries management is that the definition of sustainability has tended to be considered 
narrow.

A narrow definition of sustainability that has focused upon a single species of eco-
nomic interests fails to take account of the concerns of fishing communities, environmental 
activists and recreational fishers (Angel et al. 2019). With this in mind, sustainable fish-
eries management has been transitioning from single species evaluation to placing more 
emphasis upon a broader ecosystems approach (Degnbol and Jarre 2004). This ecosystems 
approach to fisheries management tends to have indicator frameworks to guide the deci-
sion making process of management, with the benefits of the indicators being; (1) they 
describe the pressures that impact the ecosystem, (2) indicators track the progress towards 
the intended objectives and, (3)indicators assist in communicating to a non-technical audi-
ence the complexity of the ecosystem approach (Gaillet et al 2022; Jennings 2005). There 
has been a rapid development of indicators to quantify sustainable fisheries (Boyd and 
Charles 2006), but no single indicator model can describe all aspects of ecosystem dynam-
ics (Gaillet et al. 2022). Thus a suite of indicators is required (Cury and Christensen 2005). 
Yet, although this ecosystems approach and indicators can be used to support management 
decisions, the higher-level objectives of the sustainable fisheries management of social 
concern and science can only provide a commentary on the effects of the proposed objec-
tives (Jennings 2005). Thus, although the ecosystem approach takes a more comprehensive 
view of fisheries management, it still falls short of a holistic approach, especially consider-
ing the overarching objectives are socially constructed only guided by science. There is a 
prominent social aspect to fisheries, as they are essential for the subsistence, cultures, and 
livelihoods of people in coastal nations around the world and the largest employer in the 
ocean economy (Giron-Nava et al. 2021).

When considering the triple bottom line of sustainability (economic, environmental 
and social) as coined by Elkington (1998), even the broader ecosystems approach only 
focuses upon the environmental aspect and thus is still relatively narrow conceptually. This 
approach can be further criticised because even with high stock levels of target species, it 
does not mean that it will create economic sustainability that can support the residing com-
munity (Anderson et al. 2019). Anderson et al. (2019) further suggest that considering the 
triple bottom line approach requires acknowledging that the sustainability of fish stocks, 
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fishing industries, and fishing communities are interrelated. However, the author would 
suggest that this does not go far enough and that to take an even further holistic view would 
need to include stakeholders through the value chain, including the consumers. Yet, for 
over two decades, the commitment to a holistic approach to the fisheries system involving 
the full spectrum of stakeholders; fish, fishers, communities, ecosystems, markets, social 
networks and even belief systems, has gone unrealised (Angel et al. 2019).

Whilst indicators offer an objective measure of sustainable fisheries; people tend to act 
based on their perceptions more reliably than objective reality (Hansen et al. 2016). Hence, 
a fishery could be deemed sustainable objectively by indicators, but an individual’s percep-
tions may consider it not sustainable, which may lead to negative actions being undertaken. 
Hence, both objective and subjective measures will be required for a holistic approach to 
measuring sustainable fisheries. Thus, this paper bridges the gap between objective and 
subjective evaluations of sustainable fishing. While interdisciplinary research on fisher-
ies has managed to incorporate biologists, ecologists and economists, there is still a lack 
of social science incorporated into the study (Phillipson and Symes 2013). This piece of 
research collates existing indicators of sustainable fisheries. It then uses these as a basis 
for initially conceptualising sustainable fisheries before moving to develop a measure-
ment instrument and testing this in real-world application with British Gen Z participants, 
where Gen Z are those 18–24 years of age.. British Gen Z were selected not for having 
expert knowledge upon fisheries to perform an objective evaluation, but for having per-
ceptions influenced by a great manner of inputs that lead to subjective evaluations. How-
ever as pointed out by Hansen et al. (2016), people act more reliably upon these subjective 
perceptions. Thus, as Gen Z become responsible for households, this may influence their 
purchasing behaviour and as Gen Z take up managerial and political roles, these subjective 
perceptions may influence company and governmental policy. The paper continues next 
with a brief literature review of sustainable fisheries and a justification for the research 
conducted. The proceeding section composes the methodology and results; this section 
has been merged as multiple studies have been performed sequentially; hence each of the 
three studies in this paper discusses their methodology and reports their individual results 
before continuing to the next study. After all three studies have been presented, the paper 
then turns to the discussion of what the results mean theoretically and then discusses the 
methodological implications of the adopted methods. The article is then concluded, and the 
limitations and suggestions for future research are covered.

2  Literature review

The contemporary idea of sustainability is based upon the notion of sustainable develop-
ment (Rego et al. 2017), which is defined as "development that meets the needs of the pre-
sent without comprising the ability of future generations to meet their own needs" (WCED 
1987). This notion generally adopts the triple bottom line model, which consists of peo-
ple [social], the planet [environment] and profit [economic] elements (Strand 2014). The 
immediate issue with this model is that the dimensions have an inherent paradoxical ten-
sion between them (Gallagher et  al. 2018). Thus, sustainability is difficult to objectively 
interpret, with the nature of the concept lending itself to subjectivity as many intangible 
elements are involved. However, whilst fisheries may aspire to achieve sustainability, many 
fisheries consist of a multi-species, multi-fleet nature means many fisheries would not fulfil 
current sustainable fisheries certifications (Jaffry et  al. 2004).Additionally, there is huge 
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discrepancies across the planet of the implementation of sustainable fishing practices, sug-
gesting a wide range of interpretations (Huse et al. 2021). Fisheries add additional com-
plexities to the sustainability concept, such as; the logistical complexity of monitoring and 
management, including the absence of easily observable effects of non-compliance and 
multiple access rights to the resources (Kaiser and Edwards-Jones 2006). Simultaneously, 
the natural marine ecosystem is interdependent and complex, where the loss of a species 
could create cascading changes and an exponential impact that has unexpected repercus-
sions (Akpalu 2009). Thus, sustainable fisheries are a multi-faceted and complex notion. 
Yet, a growing body of research demonstrates improved fisheries management will assist 
the recovery of overfished stocks and improve a wide range of ecosystems across the world 
(Giron-Nava et al. 2021).

Many other fields of study have attempted to overcome the complexities of sustainability 
by adopting the quadruple, where the quadruple bottom line proposes that the triple bottom 
line is not enough and an additional, more specific factor is needed to achieve sustainability 
within a given context (Michael and Elser 2019). However, this may be insufficient, too, as 
it is noted that even when social elements are considered, only those elements align with 
effective fisheries stick management and not the social and economic desired outcomes 
of stakeholders (Anderson et al. 2019). Even further issues arise that, although acknowl-
edged that sustainability should incorporate social, institutional and ethical considerations, 
these are usually overlooked to emphasise biological and economic factors (Angel et  al. 
2019). Current approaches to fisheries management in an attempt to make them sustain-
able which has relied on an emphasis on the biological or ecological aspects, have failed to 
deliver a knowledge base for fisheries management that stakeholder accepts. Thus current 
approaches have lost legitimacy (Degnbol and Jarre 2004). While governments and agen-
cies have made commitments to sustainable fisheries; the implementation has been lacking 
considering the time the sustainable fisheries concept has been in use (Shelton and Sinclair 
2008). At present, the planet will not meet the sustainable development goal (SDG) on Life 
Below Water, even though most of the world’s government have agreed to this target (Huse 
et al. 2021).

The term ’sustainability’ has connotations of ambiguity, as described by Shelton and 
Sinclair (2008), with a narrow interpretation focusing upon a single species of economic 
interest which fails to incorporate the concerns of the wider fishing communities, envi-
ronmental activists and recreational fishers (Angel et  al. 2019) with policy documents 
containing the word ’sustainable’ but with little detail of its’ meaning or how to imple-
ment it (Shelton and Sinclair 2008). There is an expectation that should fishing be con-
ducted responsibly or ’sustainably’, it will provide a long-term source of natural healthy 
food (Shelton and Sinclair 2008). An over-simplistic view would be to reduce the num-
ber of fishing vessels; however, this reduction does not necessarily imply a reduction of 
catch capacity, as improved technology increases vessels’ catchability suggested by Stan-
dal (2005), however even with this improved technology, fish landings hace plateaued at 
approximatel 35 million tonnes a year in the 1990s (Huse et al. 2021). With this in mind 
and simplistic view disregarded, there are a range of management strategies available; co-
management, rights-based management, quotas and marine protected areas to name a few 
(Giron-Nava et al. 2021). However, sustainable fisheries management has been transition-
ing from single species evaluation to placing more emphasis upon a broader ecosystems 
approach (Degnbol and Jarre 2004; Gaillet et al. 2022). This ecosystems approach to fish-
eries management intends to ensure that the aspects of planning and development of man-
agement will meet the economic and social needs of the present whilst ensuring that future 
generations benefit from the marine ecosystem (Huse et al. 2021; Jennings, 2005). This is 
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because single species management does not consider effects upon dependent or compet-
ing non-target species that share the habitat proposed by Cury and Christsen (2005) and 
reasserted by Gaillet et al. (2022) stating that impacts spread across all levels of biodiver-
sity. However, the ecosystem approach maybe critiqued by the lack of understanding of the 
marine ecology which does not allow for a comparison between marine species importance 
in their ecosystems which would lead to the determination of overexploitation’s impact on 
intrinsic biodiversity (Gaillet et al. 2022). Yet, although this ecosystems approach can be 
used to support management decisions, the higher-level objectives of the sustainable fish-
eries management of social concern and science can only provide a commentary on the 
effects of the proposed goals (Jennings 2005). Even with an ecosystem approach to man-
agement there have been cases where fishing pressure was not reduced, and cases where 
fishing pressure was reduced but stocks nevertheless did not recover (Melnychuck et  al. 
2021).Whilst political commitments to the ecosystems approach have increased (Jen-
nings 2005), there is a clear disconnection between the ecological goals and social desires 
(Kenny et al., 2018); hence there is a need to ’sharpen’ the definition of sustainable fisher-
ies, as fisheries can be considered ’sustainable’ over a broad range without fully realising 
the benefits (Shelton and Sinclair 2008). Thus, although the ecosystem approach takes a 
more comprehensive view of fisheries management, it still falls short of a holistic approach, 
especially considering the overarching objectives are socially constructed only guided by 
science. Despite, the emphasis within the literature on adopting the ecosystem approach, 
systems of sustainability indicators in evaluations of fisheries remain largely focused on 
individual stocks and their management alternatives (Marentette and Zhang 2022). With 
Gaillet, Asselin, and Wermeille (2022) proposing the transition from the traditional, single 
species management system to a new more adapted ecosystem one is slow but possible.

In the pursuit of sustainability, there are several aspects that are essential: scientifically 
based stock assessment and management advice, regulation of access to fisheries and catch 
restrictions, and enforcement of regulations (Huse et al. 2021). However, the limited under-
standing of the effectiveness of different management approaches hinders fishery-rebuild-
ing initiatives around the world, impedes progress towards zero-overfishing and diminishes 
potential global food production from capture fisheries (Melnychuk et al. 2021).To evalu-
ate and track progress in seeking sustainability, many management and policy bodies that 
focus on marine systems have backed the use of indicator-based approaches to managing 
these fisheries (Rice and Rochet 2005). Indicators can be defined as pointers, variables or 
indices of a phenomenon commonly used within environmental reporting, research and 
management (Jennings 2005). Whilst indicators do offer benefits to fisheries management, 
several drawbacks hinder sustainable fisheries management. These drawbacks include 
that even with the selection of a moderate number of indicators leads to arguments about 
incompatible management actions, with the choice of indicators becoming based upon the 
agenda of the agent in charge, who is likely to select indicators whose values will sup-
port the decision they desire (Rice and Rochet 2005). Additionally, there has been a lack 
of ’success stories’ with the use of indicator-based systems (Potts 2006), with scientists 
asked to evaluate the effects of fishing and management over a short time frame (Rochet 
and Trenkel 2003), which runs contrary to the long term perspective of sustainability; thus 
creating a reluctance for further widespread adoption.

When determining objectives for fisheries management, they are often grouped into 
conceptual (general but vague statements) versus operational (specific, practical or direct 
statements) categories (Marentette and Zhang 2022). With the successful implementa-
tion of an indicator-based system needing to consider the arrangement of governance to 
which it is linked, including reference points, decision tools and stakeholder engagement 
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(Potts 2006). The author would like to emphasise the stakeholder engagement element as 
previously discussed; the higher-level objectives of sustainable fisheries management are 
of social concern (Jennings 2005); thus, incorporating stakeholders throughout the entire 
value chain of fisheries is necessary. This argument is in-line with an emerging debate on 
incorporating different competencies in the decision making process and defining who are 
the legitimate stakeholders to be involved (Standal 2005). Whilst, effective fishery manage-
ment is crucial in the long-term sustainability of fisheries, only focusing upon ecological 
sustainability risks disregarding ultimate goals related to well-being that must be achieved 
through broader social policy (Giron-Nava et al. 2021). This acknowledgement further sup-
ports the incorporation of a broad range of stakeholder within the development of evalu-
ative tools such as the objectives and measures, however, when engaging non-technical 
stakeholders the objectives may remain conceptual as highlight by Marentette and Zhang 
(2022) prior. Still, other elements, such as the reporting or even feedback mechanisms 
through the stakeholders, are often overlooked (Potts 2006). This is despite the societal 
value placed upon the maintenance of biodiversity and the ecosystem’s functionality, as 
social actors place more value upon non-value use, recreational importance, and safeguard-
ing of future options (Shelton and Sinclair 2008).

This study focuses on the consumers’ perspective of sustainable fisheries, as consumer 
choices concerning food significantly impact the environment (Kamenidou et  al. 2019). 
Consumers may not know how to evaluate fisheries effectively. Still, although subjec-
tive, their perceptions around fisheries can drive their purchasing behaviours and thus the 
demand for different target species or the origin of the seafood. One way fisheries sustain-
ability is brought to the forefront of the consumers’ perceptions is through ecolabelling, 
which is based on the assumption that the public is concerned enough that purchases are 
moderated based upon certain sustainability criteria have been met (Shelton and Sinclair 
2008). "Ecolabelling schemes provide consumers with information about the environmen-
tal quality of individual products, at the point of purchase, to enable them to choose accept-
able products from an environmental point of view" (Thogersen et al. 2010, p. 1787). What 
should be noted by this quotation is the continued emphasis on the environmental impact. 
With ecolabels emphasising the ecological aspect of sustainable fisheries, it may be that 
consumers are being conditioned into believing the ecological aspect is the predominant 
aspect. However, considering the ecolabel of Fairtrade, the change in the sector also creates 
a shift in emphasis. Within the Fairtrade concept, the farmers themselves are the emphasis 
of the label as they are rewarded for farming in an environmentally friendly manner; "Fair-
trade is a simple way to make a difference to the lives of the people who grow and create 
the things we love. It’s all about making trade fair" (International, 2020). There are such 
projects in the UK fisheries, such as South West Handline Fisherman’s Association (www. 
linec aught. org. uk), where consumers can see which fisherman landed their fish. These pro-
jects are small and geographically isolated. Thus, the communities reliant on fisheries for 
their livelihood may continue to be prioritised after the environmental impacts.

The study will focus on British Generation Z (Gen Z), where Gen Z are those 
18–24  years of age. Previous studies have acknowledged the significance of using gen-
erational cohorts in consumer behaviour (Eastman et al. 2013). Generational cohorts are 
individuals born within a specific time range and at a particular place who undergo the 
same life-changing events while 17–23 years of age (Mannheim 1952). It is suggested that 
a generational cohort has a uniform behaviour (Meredith, Schewe, and Karlovich, 2002) 
and thus makes an ideal unit of analysis. The specific generation cohort of Gen Z has 
been selected since Gen Z will be inheriting the sustainability challenges the planet is cur-
rently facing. Whilst Britain was chosen because of its’ proximity to the North Sea, this 
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is important as the North Sea is one of the most productive fishing grounds in the world 
and has been exploited on an industrial scale for more than a century (Probst et al. 2013). 
The North Sea fish stocks have been impacted by fishing, which has changed the stock’s 
diversity, size structure, and trophic structure (Probst et al. 2013). When discussing fisher-
ies management within developed countries, it is generally based upon mandated research 
from specialised institutions, which then guides the management decisions and the imple-
mentation through centralised bureaucracy and can be defined as ’Modern Fisheries Man-
agement Model’ (Degnbol and Jarre 2004). However, issues such as overfishing, overca-
pacity, damage to ecosystems, and an inherent uncertainty require a holistic approach that 
engages not only the ecosystem but the entire industry and views sustainable fisheries as 
a cultural and socio-economic problem (Potts 2006). Thus, this further demonstrates the 
importance of incorporating consumers’ perspectives on sustainable fisheries. Whilst sus-
tainable fisheries management approaches that can attain the best possible outcomes in a 
given fishery depend on goals and on resources, which differ especially among regions var-
ying in management capacity (Melnychuk et al. 2021). This is why the UK was selected, 
as a developed country there should be sufficient management capacity, however there may 
well be a lack of knowledge amongst the general population and thus their interpretation 
stays abstract and subjective.

3  Methodology and results

The methodology for this paper consists of a scale development process comprising three 
studies that build upon each previous one. The three studies consist of study 1, mapping the 
entire domain using concept mapping, study 2; refinement and confirmation using factor 
analysis and finally, study 3; application within a real-world context.

3.1  Study 1

The selected method of concept mapping is a structural conceptualisation method that 
allows the organisation and representation of ideas from an identified group (Rosas and 
Kane 2012) and can be used to conceptualise a vast array of phenomena such as Sustain-
able University (Homer and Khor 2021b) to the impact COVID-19 has had on sustainable 
development (Homer and Khor 2021a). The method adds structure to diverse and subjec-
tive ideas systematically. The concept mapping approach is also supported by grounded 
theory in which grounded theory is the research process of being guided by knowledge 
gathered during the study and not by conventional practices (Sarantakos 2005), this was 
deemed essential for the proposed exploratory nature of the study. This is because there 
was a desire to capture new knowledge that may be overlooked by conventional practices, 
in this case the cognitive relationship between elements on sustainable fisheries from the 
perceptions of British Gen Z. Thus, no over arching theory was used as the study wised to 
apply the conceptualisation to form without interference. The process of concept mapping 
involves five steps; create statements, sort statements, multi-dimensional scaling (MDS) 
of sorted statements, cluster analysis, and label clusters (Jackson and Trochim 2002). The 
Concept System® Global MAX© browser-based data collection and analysis tool was used 
throughout the project, as this software was specifically designed for the concept mapping 
method.
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3.1.1  Create statements

To create statements, the literature on sustainable fisheries indicators was reviewed to 
ensure a holistic approach to mapping the conceptual domain was covered. While the use 
of literature limited the initial qualitative input from participants, it would allow for the 
objective indicators to work in unison with the participants’ subjective perceptions. This 
was deemed the most appropriate approach as the target participants of British Gen Z con-
sumers are unlikely to have the expertise and knowledge to develop the qualitative compo-
nent of concept mapping themselves. However, the concept mapping process would allow 
for participant cognitive relationship between the statements and their perceptions of the 
relative importance of each statement to be captured. As discussed prior people tend to act 
based on their perceptions more reliably than objective reality (Hansen et al. 2016). Hence, 
a fishery could be deemed sustainable objectively by indicators, but an individual’s percep-
tions may consider it not sustainable, which may lead to negative actions being undertaken. 
Hence, both objective and subjective measures will be required for a holistic approach to 
measuring sustainable fisheries. Thus, combining objective indicators with the subjective 
perceptions of British Gen Z consumers should begin to tackle this issue.

The list of statements was compiled from academic papers and practitioner texts which 
presented sustainable fisheries indication frameworks. As the list was compiled, any state-
ments which were double redundant were removed immediately. Once the list had been 
compiled, KeyWord In Context was used to reduce the list, in which a keyword is identified 
and statements that contain this keyword are evaluated for similarities and redundancies. 
This is then followed by a thematic analysis, where themes are evaluated that may not have 
been flagged up in the KWIC reduction, i.e. if indicator statements use ‘jobs’ and ‘employ-
ment’. This method of KWIC and thematic analysis has been used prior in Homer (2021), 
Homer and Khor (2021a; 2021b) and is recommended by Rosas and Kane (2012). Whilst 
this process may introduce some subjective, having a larger number of statements (80–120) 
for the concept mapping process allows for this. The indicators were reworded to be posi-
tively phrased so that the participants could rate the item on importance using a Likert 
scale. The paper by Boyd and Charles (2006) was of particular use as the authors have 
evaluated and tabulated sustainable fisheries indicators in great detail. From the literature, 
a statement list of 82 was developed (see Table 1).

3.1.2  Sort statements

A sample of between 20 and 25 participants was appropriate for the sorting and importance 
rating exercise as a homogeneous group of participants was used. According to Rosas and 
Camphausen (2007), a sample of over 30 offers little improvement on the overstress value 
when conducting MDS, some studies use a sample size of as little as 15. The list of 82 
statements was then presented to 23 participants that were British and within the Gen Z 
age range (18–24). Participants were asked to sort the statements into piles that made sense 
when considering what creates a sustainable fishery and then label the piles with a name 
deemed appropriate. Statements cannot all be placed in one pile, nor can they be placed 
in individual piles. Participants were asked to refrain from also creating a miscellaneous 
pile of statements. Furthermore, participants were asked to rate the statements on relative 
importance to achieving sustainable fisheries using a scale of seven points from ’not so 
important’ to ’very important’.



4835British Gen Z perceptions of sustainable fisheries: developing…

1 3

Ta
bl

e 
1 

 C
lu

ste
r, 

st
at

em
en

t a
nd

 ra
tin

g 
ta

bl
e

#
C

om
m

un
ity

 (C
lu

ste
r r

at
in

g:
 4

.9
1)

A
ve

#
Ec

ol
og

y 
(C

lu
ste

r r
at

in
g:

 5
.7

5)
A

ve

2
Fi

sh
er

y 
co

m
m

un
ity

 h
as

 a
cc

es
s t

o 
en

ou
gh

 su
st

ai
na

bi
lit

y 
kn

ow
le

dg
e

6.
22

12
Th

er
e 

is
 m

in
im

al
 d

eg
ra

da
tio

n 
of

 m
ar

in
e 

ha
bi

ta
t

6.
39

6
Th

os
e 

de
pe

nd
en

t o
n 

lo
ca

l fi
sh

in
g 

ha
ve

 a
cc

es
s t

o 
th

e 
fis

he
ry

5.
43

16
Fi

sh
in

g 
ge

ar
 d

oe
s l

itt
le

 o
r n

o 
da

m
ag

e 
to

 th
e 

ec
os

ys
te

m
6.

26
76

Fi
sh

er
y 

pr
ov

id
es

 su
ffi

ci
en

t fi
sh

 fo
r c

on
su

m
pt

io
n

5.
39

22
Fi

sh
er

ie
s a

re
 n

ot
 e

xp
lo

ite
d 

to
 a

n 
un

su
st

ai
na

bl
e 

le
ve

l
6.

17
65

A
pp

ro
pr

ia
te

 c
on

si
de

ra
tio

ns
 a

re
 g

iv
en

 to
 fi

sh
er

ie
s i

n 
de

ve
lo

pi
ng

 c
ou

nt
rie

s
5.

39
61

Fi
sh

er
ie

s a
re

 h
ar

ve
ste

d 
to

 w
ith

in
 th

ei
r b

io
lo

gi
ca

lly
 su

st
ai

na
bl

e 
le

ve
ls

6.
04

52
Th

e 
fis

he
rie

s i
nd

us
try

 h
as

 su
ffi

ci
en

t r
es

ili
en

ce
 to

 ta
ke

 sh
oc

ks
 a

nd
 d

is
ru

p-
tio

n
5.

35
15

A
de

qu
at

e 
re

so
ur

ce
s a

re
 in

 th
e 

ha
bi

ta
t t

o 
su

pp
or

t t
he

 c
ur

re
nt

 sp
ec

ie
s

6.
04

7
Th

er
e 

is
 c

oo
pe

ra
tio

n 
be

tw
ee

n 
th

e 
fis

he
ry

 c
om

m
un

ity
5.

26
11

Th
er

e 
is

 a
cc

ep
ta

bl
e 

am
ou

nt
 o

f b
io

di
ve

rs
ity

 o
f s

pe
ci

es
6.

00
43

Fi
sh

er
ie

s o
ffe

r a
de

qu
at

e 
em

pl
oy

m
en

t f
or

 th
e 

co
m

m
un

ity
5.

09
24

Th
er

e 
is

 su
ffi

ci
en

t r
ep

ro
du

ct
iv

e 
po

te
nt

ia
l o

f t
ar

ge
t s

pe
ci

es
 to

 m
ai

nt
ai

n 
nu

m
be

rs
5.

91

75
Fi

sh
er

y 
co

m
m

un
iti

es
 h

av
e 

ac
ce

pt
ab

le
 le

ve
ls

 o
f e

du
ca

tio
n

5.
04

79
Th

er
e 

is
 a

n 
im

pr
ov

in
g 

qu
al

ity
 o

f c
rit

ic
al

 h
ab

ita
ts

5.
87

9
Th

er
e 

ar
e 

en
ou

gh
 d

is
pu

te
 re

so
lu

tio
n 

m
ec

ha
ni

sm
s w

ith
in

 th
e 

fis
he

ry
 c

om
-

m
un

ity
5.

04
26

Re
so

ur
ce

 w
as

te
 (n

et
s, 

tra
ps

, e
tc

.) 
is

 d
is

po
se

d 
of

 in
 a

n 
en

vi
ro

nm
en

ta
lly

 
fr

ie
nd

ly
 w

ay
5.

83

42
Fi

sh
er

ie
s g

en
er

at
e 

su
ffi

ci
en

t i
nc

om
e 

fo
r t

he
 c

om
m

un
ity

5.
00

60
Fi

sh
er

ie
s d

o 
no

t e
xc

ee
d 

m
ax

im
um

 su
st

ai
na

bl
e 

yi
el

d 
ba

se
d 

on
 b

io
lo

gi
ca

l 
ch

ar
ac

te
ris

tic
s

5.
74

73
Th

e 
fis

he
ry

 c
om

m
un

ity
 h

as
 su

ita
bl

e 
pa

rti
ci

pa
tio

n 
fro

m
 a

ll 
m

em
be

rs
5.

00
63

Th
er

e 
ar

e 
ad

eq
ua

te
 p

ro
te

ct
ed

 m
ar

in
e 

ar
ea

s c
om

pa
re

d 
to

 n
on

-p
ro

te
ct

ed
 

ar
ea

s
5.

70

8
Th

er
e 

is
 a

 c
om

in
g 

to
ge

th
er

 o
f t

he
 fi

sh
er

y 
co

m
m

un
ity

4.
96

19
U

ne
xp

ec
te

d 
im

pa
ct

s o
n 

fo
od

 w
eb

 fr
om

 e
co

lo
gi

ca
l d

eg
ra

da
tio

n 
ar

e 
co

ns
id

-
er

ed
5.

65

3
D

ec
is

io
n 

m
ak

in
g 

w
ith

in
 th

e 
fis

he
ry

 c
om

m
un

ity
 h

as
 c

on
tri

bu
tio

n 
fro

m
 a

ll 
gr

ou
ps

4.
96

13
En

ou
gh

 a
re

as
 a

re
 u

nfi
sh

ed
 c

om
pa

re
d 

to
 a

re
as

 th
at

 a
re

 fi
sh

ed
5.

61

30
Pa

rti
ci

pa
tio

n 
of

 a
ll 

pa
rti

es
 a

re
 in

vo
lv

ed
 in

 th
e 

m
an

ag
em

en
t o

f t
he

 fi
sh

er
y

4.
74

62
Th

er
e 

ar
e 

su
ffi

ci
en

t c
oa

st
al

 a
nd

 m
ar

in
e 

co
ns

er
va

tio
n 

ar
ea

s b
as

ed
 o

n 
sc

ie
n-

tifi
c 

in
fo

rm
at

io
n

5.
61

74
Fi

sh
er

y 
co

m
m

un
iti

es
 h

av
e 

an
 a

cc
ep

ta
bl

e 
le

ve
l o

f l
ite

ra
cy

4.
74

17
A

de
qu

at
e 

re
si

lie
nc

e 
ha

s b
ee

n 
bu

ilt
 in

to
 th

e 
ec

os
ys

te
m

5.
61

10
Th

er
e 

is
 su

ffi
ci

en
t r

es
ili

en
ce

 w
ith

in
 th

e 
fis

he
ry

 c
om

m
un

ity
4.

74
18

M
in

im
al

 o
r n

o 
im

pa
ct

 to
 n

on
-ta

rg
et

 sp
ec

ie
s f

ro
m

 fi
sh

in
g 

eff
or

t
5.

61
50

Fi
sh

er
ie

s p
ro

vi
de

 a
de

qu
at

e 
qu

al
ity

 p
ro

te
in

 to
 fe

ed
 th

e 
co

m
m

un
ity

4.
74

23
Ta

rg
et

 fi
sh

 sp
ec

ie
s a

re
 re

la
tiv

el
y 

ab
un

da
nt

5.
61

1
Th

e 
fis

he
rie

s c
om

m
un

ity
 h

as
 a

 w
id

e 
de

m
og

ra
ph

ic
 (a

ge
, s

ex
, r

ac
e,

 e
tc

.)
4.

22
25

Fi
sh

 w
as

te
 (g

ut
s, 

he
ad

s, 
et

c.
) i

s d
is

po
se

d 
of

 in
 a

n 
en

vi
ro

nm
en

ta
lly

 fr
ie

nd
ly

 
w

ay
5.

57



4836 S. T. Homer 

1 3

Ta
bl

e 
1 

 (c
on

tin
ue

d)

#
C

om
m

un
ity

 (C
lu

ste
r r

at
in

g:
 4

.9
1)

A
ve

#
Ec

ol
og

y 
(C

lu
ste

r r
at

in
g:

 5
.7

5)
A

ve

81
Th

e 
Lo

ca
l p

op
ul

at
io

n 
ha

ve
 p

ro
pe

rty
 ri

gh
ts

 o
ve

r t
he

 fi
sh

er
ie

s
4.

22
78

Th
er

e 
is

 a
n 

in
cr

ea
si

ng
 a

re
a 

of
 im

po
rta

nt
 o

r c
rit

ic
al

 h
ab

ita
ts

5.
26

5
Fi

sh
in

g 
cu

ltu
re

 is
 o

bs
er

ve
d 

w
ith

in
 th

e 
co

m
m

un
ity

4.
00

14
Th

e 
qu

al
ity

 o
f fi

sh
ed

 a
re

as
 is

 c
om

pa
ra

bl
e 

to
 th

e 
qu

al
ity

 o
f u

nfi
sh

ed
 a

re
as

5.
22

4
Fi

sh
in

g 
tra

di
tio

ns
 a

re
 o

bs
er

ve
d 

w
ith

in
 th

e 
co

m
m

un
ity

3.
57

21
Th

e 
fis

he
ry

’s
 c

at
ch

 c
on

si
sts

 o
f a

pp
ro

pr
ia

te
ly

 d
iv

er
se

 sp
ec

ie
s

5.
13

#
M

an
ag

em
en

t (
C

lu
st

er
 r

at
in

g:
 5

.4
0)

Av
e

#
Ec

on
om

ic
 (C

lu
st

er
 r

at
in

g:
 4

.9
5)

Av
e

56
O

ve
rfi

sh
in

g 
ha

s b
ee

n 
sto

pp
ed

 in
 a

ll 
fo

rm
s

6.
00

53
Th

er
e 

is
 e

no
ug

h 
na

tu
ra

l c
ap

ita
l t

o 
su

st
ai

n 
th

e 
fis

he
ry

 in
du

str
y

5.
52

34
Su

ffi
ci

en
t r

es
ea

rc
h 

is
 c

ar
rie

d 
ou

t t
o 

eff
ec

tiv
el

y 
m

an
ag

e 
fis

h 
sto

ck
s

5.
91

46
Th

er
e 

is
 sa

tis
fa

ct
or

y 
fis

hi
ng

 e
ffo

rt 
to

 m
ai

nt
ai

n 
su

pp
ly

 o
f fi

sh
5.

35
58

D
es

tru
ct

iv
e 

fis
hi

ng
 p

ra
ct

ic
es

 h
av

e 
be

en
 st

op
pe

d
5.

87
49

Fi
sh

er
m

en
 a

re
 n

ot
 in

 e
xc

es
si

ve
 d

eb
t

5.
26

57
Ill

eg
al

, u
nr

ep
or

te
d 

an
d 

un
re

gu
la

te
d 

ha
s b

ee
n 

fis
hi

ng
 st

op
pe

d
5.

83
66

Fi
sh

er
ie

s c
on

tri
bu

te
 to

 th
e 

gr
os

s d
om

es
tic

 p
ro

du
ct

 (G
D

P)
 o

f t
he

 n
at

io
n

5.
13

33
M

an
ag

em
en

t o
f fi

sh
er

ie
s i

s d
yn

am
ic

 w
ith

 a
 lo

ng
-te

rm
 v

is
io

n
5.

83
69

Th
er

e 
is

 a
de

qu
at

e 
in

ve
stm

en
t w

ith
in

 th
e 

fis
h 

pr
oc

es
si

ng
 fa

ci
lit

ie
s

5.
09

59
Fi

sh
er

ie
s m

an
ag

em
en

t p
la

ns
 b

as
ed

 u
po

n 
sc

ie
nc

e 
ar

e 
im

pl
em

en
te

d
5.

70
72

N
et

 re
ve

nu
es

 fr
om

 fi
sh

er
ie

s a
re

 e
no

ug
h 

to
 m

ai
nt

ai
n 

th
e 

in
du

str
y

5.
09

55
Fi

sh
er

y 
ha

rv
es

tin
g 

is
 e

ffe
ct

iv
el

y 
re

gu
la

te
d

5.
65

39
En

ou
gh

 v
al

ue
 is

 g
en

er
at

ed
 w

ith
 fi

sh
 p

ro
du

ct
s t

o 
m

ai
nt

ai
n 

ad
eq

ua
te

 e
co

-
no

m
ic

 b
en

efi
t

5.
00

51
Fi

sh
er

m
en

 p
ra

ct
ic

e 
ad

eq
ua

te
 h

ea
lth

 a
nd

 sa
fe

ty
 st

an
da

rd
s

5.
65

38
Th

er
e 

is
 su

ffi
ci

en
t v

al
ue

 fr
om

 th
e 

am
ou

nt
 o

f fi
sh

 to
 m

ai
nt

ai
n 

ad
eq

ua
te

 
ec

on
om

ic
 b

en
efi

t
4.

96

31
Fu

ll 
tra

ns
pa

re
nc

y 
is

 u
se

d 
in

 th
e 

m
an

ag
em

en
t o

f fi
sh

er
ie

s
5.

52
45

Th
er

e 
is

 a
de

qu
at

e 
fis

he
ry

 p
ro

ce
ss

in
g 

ca
pa

ci
ty

4.
91

64
Th

er
e 

is
 su

ffi
ci

en
t r

ed
uc

tio
n 

in
 su

bs
id

ie
s t

o 
re

du
ce

 il
le

ga
l, 

un
re

po
rte

d 
an

d 
un

re
gu

la
te

d 
fis

hi
ng

5.
48

44
Th

er
e 

is
 a

de
qu

at
e 

fis
he

ry
 h

ar
ve

sti
ng

 c
ap

ac
ity

4.
91

20
U

ne
xp

ec
te

d 
im

pa
ct

s f
ro

m
 e

co
lo

gi
ca

l d
eg

ra
da

tio
n 

ar
e 

co
ns

id
er

ed
 o

n 
th

e 
co

m
m

un
ity

5.
43

67
Fi

sh
er

ie
s c

on
tri

bu
te

 to
 th

e 
ex

po
rt 

va
lu

e 
of

 th
e 

na
tio

n
4.

91

36
M

an
ag

em
en

t i
ns

tit
ut

es
 (g

ov
er

nm
en

t, 
ag

en
ci

es
, e

tc
.) 

ad
eq

ua
te

ly
 c

oo
pe

ra
te

 
w

ith
 o

ne
 a

no
th

er
5.

35
68

Th
er

e 
is

 a
de

qu
at

e 
in

ve
stm

en
t w

ith
in

 th
e 

fis
hi

ng
 fl

ee
t

4.
91

28
In

te
gr

at
ed

 C
oa

st
al

 Z
on

e 
M

an
ag

em
en

t (
re

so
ur

ce
 m

an
ag

em
en

t s
ys

te
m

) i
s 

re
co

gn
is

ed
 b

y 
al

l p
ar

tie
s i

nv
ol

ve
d 

in
 th

e 
fis

he
rie

s
5.

35
48

Th
er

e 
ar

e 
ad

eq
ua

te
 in

ce
nt

iv
es

 fr
om

 th
e 

m
ar

ke
t t

o 
m

ak
e 

th
e 

fis
he

ry
 e

co
-

no
m

ic
al

ly
 v

ia
bl

e
4.

87

32
M

an
ag

em
en

t o
f fi

sh
er

ie
s i

s l
oc

al
ly

 ta
ilo

re
d 

an
d 

ap
pr

op
ria

te
5.

30
70

Fi
sh

er
ie

s c
on

tri
bu

te
 a

de
qu

at
e 

ta
xe

s t
o 

so
ci

et
y

4.
87

80
Th

er
e 

is
 a

 w
el

l-d
es

ig
ne

d,
 a

pp
lie

d 
an

d 
m

on
ito

re
d 

fis
he

rie
s c

om
pl

ia
nc

e 
re

gi
m

e
5.

30
41

Fi
sh

er
ie

s a
re

 su
ffi

ci
en

tly
 p

ro
fit

ab
le

4.
83



4837British Gen Z perceptions of sustainable fisheries: developing…

1 3

Ta
bl

e 
1 

 (c
on

tin
ue

d)

#
C

om
m

un
ity

 (C
lu

ste
r r

at
in

g:
 4

.9
1)

A
ve

#
Ec

ol
og

y 
(C

lu
ste

r r
at

in
g:

 5
.7

5)
A

ve

35
C

on
fli

ct
s r

ai
se

d 
ag

ai
ns

t m
an

ag
em

en
t i

ns
tit

ut
es

 (g
ov

er
nm

en
t, 

ag
en

ci
es

, e
tc

.) 
ca

n 
be

 re
so

lv
ed

5.
13

37
A

n 
ad

eq
ua

te
 a

m
ou

nt
 o

f fi
sh

 c
an

 b
e 

ha
rv

es
te

d 
to

 m
ee

t e
co

no
m

ic
 n

ee
ds

4.
78

29
M

an
ag

em
en

t o
f fi

sh
er

ie
s a

do
pt

s a
 h

ol
ist

ic
 a

nd
 in

te
gr

at
ed

 a
pp

ro
ac

h
5.

04
40

Th
e 

ex
po

rt 
va

lu
e 

of
 fi

sh
 is

 a
pp

ro
pr

ia
te

 fo
r i

ts
 e

co
no

m
ic

 p
ur

po
se

4.
74

54
Fi

sh
er

m
an

 a
re

 a
de

qu
at

el
y 

ge
og

ra
ph

ic
al

ly
 d

ist
rib

ut
ed

4.
87

71
Fi

sh
er

ie
s r

ec
ei

ve
 a

n 
ap

pr
op

ria
te

 a
m

ou
nt

 o
f s

ub
si

di
es

4.
65

82
Th

er
e 

is
 su

ffi
ci

en
t c

ap
ac

ity
 fo

r t
he

 g
ov

er
na

nc
e 

m
an

ag
em

en
t o

f t
he

 fi
sh

er
y

4.
78

47
Pu

bl
ic

 fu
nd

s a
re

 n
ot

 e
xc

es
si

ve
ly

 u
se

d 
to

 su
pp

or
t fi

sh
er

m
en

4.
35

27
Fi

sh
er

y 
re

so
ur

ce
s a

re
 a

de
qu

at
el

y 
m

an
ag

ed
 b

y 
in

sti
tu

tio
ns

 (g
ov

er
nm

en
t, 

ag
en

ci
es

, e
tc

.)
4.

70

77
B

ot
h 

m
en

 a
nd

 w
om

en
 a

re
 in

vo
lv

ed
 in

 fi
sh

er
ie

s-
ba

se
d 

de
ci

si
on

s
4.

65



4838 S. T. Homer 

1 3

3.1.3  MDS of sorted statements and cluster analysis

The sorted statements then have MDS run to develop a point map of statements, with the 
MDS forcing the data to fit within a two-dimensional space to generate this point map. 
From this forcing a ’stress’ value is created with Sturrock and Rocha (2000) suggest-
ing that the upper limit of the stress value should be 0.39, providing only a 1% chance 
of items having a random arrangement. However, from the concept mapping literature 
Rosas and Camphausen (2007) suggest a stress value of under 0.32 is acceptable. The 
cluster analysis directly proceeds with the MDS, which introduces some subjectivity as 
there are no objective means to deduce the best solution. Rather the solution is gener-
ated through a literature review and which explanation is most logical. The MDS results 
can be seen in Fig.  1 as the yellow dots with their corresponding statement number 
regarding Table 1. The stress value for the MDS was 0.24, which is within the accept-
able threshold. Using Concept System® Global MAX© the cluster replay function eval-
uated the varying cluster solutions, with the most logical solution being four clusters, 
as seen in Fig. 1. The average importance rating for each cluster was then laid over the 
cluster map to produce the rating cluster map that can be seen in Fig. 2.

3.1.4  Label clusters

Participants were asked to label their groups of sorted statements, and thus this list was 
used to name the clusters generated in the analysis. Finally, the most relevant names 
from participants were selected to label the clusters, guided by current literature.

Fig. 1  Cluster Map
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3.2  Study 2

To begin statistically refining the statement list developed in study 1, the review paper 
on the topic of using concept mapping to create measurement instruments by Rosas and 
Ridings (2016) was used as a guide to the validation of the measurement instrument. 
The initial step entails reducing the statement list; however, consideration needs to be 
given to cover the domain adequately. This was done by retaining the eight most impor-
tant statements from each cluster with the concept mapping, reducing the list by a little 
more than half. This thus creates a balance between adequately covering the domain 
while not overburdening participants and creating fatigue.

Rosas and Riding (2016) propose the best way to address the dimensionality of the 
measurement instrument is through factor analysis, with studies using exploratory factor 
analysis proceeded by a confirmatory factor analysis which will determine the stability 
of the factors demonstrated in Homer (2021). This study has adopted this approach to 
strengthen the scale development process and enhance the validation procedure. This 
study remained within the normative domain, i.e. how the world should be, and thus 
asked participants evaluate the items on their importance to achieving sustainable fish-
eries, the same as what was conducted within Study 1. The scale used was a seven point 
Likert ranging from Very Unimportant through to Very Important. The choice for the 
process of factor analysis is justified as concept mapping from the prior study uses Hier-
archical Cluster Analysis and has not been statistically verified. For this study, a single 
sample of approximately 650 participants will then be split in half. Half will be used in 
the exploratory factor analysis and the other half to verify the results using confirma-
tory factor analysis (CFA). This approach was adopted through suggestions of Anderson 
and Gerbing (1988, p. 421), where they state: "Ideally, a researcher would want to split 
a sample, using one half to develop a model and the other half to validate the solution 
obtained from the first half" and is widely adopted approach.

Fig. 2  Rating Cluster Map
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The exploratory factor analysis was conducted upon SPSS software. Another reduction 
in the number of statements can be achieved by identifying representative variables (Hair 
et al. 2014), thus further reducing participant fatigue within subsequent stages. The CFA 
was performed upon the SmartPLS software, with the PLS-SEM variation of CFA being 
Confirmatory Composite Analysis (CCA), as suggested by Schuberth et  al. 2018. The 
choice to use PLS had been made as it has been advised that researchers should particu-
larly use PLS-SEM with CCA in the case of measurement models that are indirectly meas-
uring abstract concepts (Hair and Sarstedt 2019), with the CCA procedure being outlined 
by Hair et al. (2020).

The third-party survey site Prolific was used to recruit British Gen Z by using the 
sites’ screen functions to ensure participants were within the correct ages range. The total 
number of participants came to 657, split into 329 for the EFA and 328 for the CFA. The 
responses were divided in the middle of the data set as early or late responses were deemed 
to have a negligible effect as data collection was conducted over a short period of only 
24 h. The 1st split half of 329 participants was then put into the EFA on SPSS 27 software, 
and a principal component exploratory factor analysis with Varimax rotation was per-
formed. The Kaiser–Meyer–Olkin Measure of Sampling Adequacy was 0.959, thus con-
sidered ’marvellous’. The results from the EFA can be viewed in Table 2, with all loadings 
over 0.400 being selected as used as a cut-off by Dyer et al. (2007). The results present an 
interesting solution. The conceptualisation clusters of ecology and management appear to 
have merged into one factor. The community cluster has appeared to split into two factors 
and adopted some of the management aspects in cross-loadings.

The second half of the second sample of 328 was then entered into Smart-PLS 3. The 
four-factor model derived from the EFA was constructed; however, factors 3 and 4 pre-
sented multiple cross-loading items and were then re-examined as a single composite in 
the CCA, which produced an improved result, as seen in Table  3. Thus, the conceptual 
cluster of community was retained. Supporting the results from the EFA, the ecological 
and management conceptual cluster retained their merging. However, items’ Fishery pro-
vides sufficient fish for consumption’, and ’Fisheries contribute to the gross domestic prod-
uct (GDP) of the nation’ were removed from the CCA as their loadings were less than 
0.600. Five items are below the threshold of 0.700 for loadings but above 0.600. These 
were retained and can be seen in bold in Table 3, as Hulland (1999) suggests that loadings 
above 0.600 can be acceptable within exploratory studies. The results presented a good fit 
with construct reliability and validity being above the accepted values of Cronbach’s alpha 
(α) > 0.700, rho_A > 0.700, Composite Reliability (CR) > 0.700 and Average Variance 
Extracted (AVE) > 0.500. Whilst discriminate validity was acceptable, being well below 
the ambiguous cut-off point, Kline (2011) suggests 0.850, and Gold et al. (2001) suggest 
0.900. Once the stability of the composites had been confirmed, they were then named. 
Following the names from the original conceptualisation, the composites were named 
Community, Economic and the merger of Ecological Management.

3.3  Study 3

This study now moved to test the measurement instrument in the descriptive typology. It 
is applied to specific fishing methods using mini case studies, effectively moving from the 
normative or desired sustainable fisheries in studies 1 and 2 to the real-world evaluation. 
Thus, the study transitioned to the descriptive domain, i.e. how the world is. The scale used 
was a seven point Likert ranging from Never Seen through to Always Seen. Confirmatory 
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Composite Analysis (CCA) is used to test the measurement instrument within these new 
contexts, with each participant asked for an assessment of 2 different fisheries. Mini cases 
of approximately 200 words and a header picture of the fishing vessels were used as partic-
ipants would likely be unable to recall sufficient information to evaluate the fishery within 
prompts (see in the appendix). The two fisheries selected for this were Hastings and Brix-
ham. They contrast sharply in many factors, from the size of the vessels, the number of 
vessels and the number of fishers employed, to name but a few. Additionally, the methods 

Table 2  Rotated component matrix

Statement Component

1 2 3 4

Fishery community has access to enough sustainability knowledge .600
Those dependent on local fishing have access to the fishery .735
Fishery provides sufficient fish for consumption .696
Appropriate considerations are given to fisheries in developing countries .683
The fisheries industry has sufficient resilience to take shocks and disruption .604
There is cooperation between the fishery community .494 .523
Fisheries offer adequate employment for the community .631
Fishery communities have acceptable levels of education .626
Overfishing has been stopped in all forms .694 .459
Sufficient research is carried out to effectively manage fish stocks .627 .471
Destructive fishing practices have been stopped .717 .455
Illegal, unreported and unregulated has been fishing stopped .693 .477
Management of fisheries is dynamic with a long-term vision .519 .460
Fisheries management plans based upon science are implemented .573 .485
Fishery harvesting is effectively regulated .638 .537
Fishermen practice adequate health and safety standards .546
There is minimal degradation of marine habitat .804
Fishing gear does little or no damage to the ecosystem .795
Fisheries are not exploited to an unsustainable level .815
Fisheries are harvested to within their biologically sustainable levels .791
Adequate resources are in the habitat to support the current species .830
There is acceptable amount of biodiversity of species .780
There is sufficient reproductive potential of target species to maintain numbers .744
There is an improving quality of critical habitats .758
There is enough natural capital to sustain the fishery industry .477 .528
There is satisfactory fishing effort to maintain supply of fish .477 .577
Fishermen are not in excessive debt .509
Fisheries contribute to the gross domestic product (GDP) of the nation .825
There is adequate investment within the fish processing facilities .766
Net revenues from fisheries are enough to maintain the industry .785
Enough value is generated with fish products to maintain adequate economic 

benefit
.824

There is sufficient value from the amount of fish to maintain adequate economic 
benefit

.836
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used varied drastically, with Hastings tending towards passive fishing gear, which is noted 
for considerably less environmental damage than the predominately active, towed fishing 
gear used by Brixham, which has been compared to ’ploughing the sea floor’.

The sample aimed to consist of approximately 200 participants, with each evaluating 
the two different fisheries creating an estimated 400 evaluations. Additionally, Known 
Group Validity is conducted; this involves the instruments’ ability to differentiate among 
groups. The groups were expected to rate different on specific traits or aspects (Netemeyer 
et al. 2003). The groups in this instance will be the different fisheries and their perceived 
sustainability, thus creating a contrast between the groups when compared. Known group 
validity can be analysed by a t-test (Rosas and Ridings 2016); however, a one-way ANOVA 
was applied to a composite score with three stakeholder groups.

The sample continued to consist of participants that were Gen Z and UK nationals and 
were again recruited through the third-party survey website; Prolific. The sample consisted 
of 179 individuals, creating 358 evaluations to be scrutinised. The three factors result from 
study 2 were then tested for their fit within a confirmatory composite analysis using Smart-
PLS 3.3.5. The results of this confirmatory composite analysis can be seen in Table  4. 
The construct reliability and validity were above the accepted values of Cronbach’s alpha 
(α) > 0.700, rho_A > 0.700, Composite Reliability (CR) > 0.700 and Average Variance 
Extracted (AVE) > 0.500, the loadings improved upon the initial confirmatory composite 
analysis in study 2, which had several items loading below the recommended 0.700 thresh-
olds. However, whilst the discriminate validity was acceptable, there was one value border-
line (in bold & italics in Table 4) due to the ambiguity about the cut-off point; Kline (2011) 
suggests 0.85, and Gold et al. (2001) recommend 0.90. Overall, the fit of the measurement 
instrument was good, especially considering that the domain now had shifted from impor-
tant (normative typology) to a now real-world application (descriptive typology).

An independent 2-tailed T-test was conducted between a composite average score for 
each factor of the measurement instrument between the two fisheries, Hastings and Brix-
ham. Within factor Community, the evaluation for Hastings had a mean (M) of 3.74 and a 
Standard Deviation (SD) of 1.03, whilst the evaluation for Brixham had an M of 4.34 and 
an SD of 1.05 with a significant difference in mean scores, t(356) = − 5.45, p =  < 0.001. 
Within factor Ecological Management, the evaluation for Hastings (M = 3.25, SD = 1.17) 
compared to the evaluation of Brixham (M = 4.21, SD = 1.29) with a significant difference 
in mean scores, t(356) = − 7.36, p =  < 0.001. Whilst, within factor Economic, the evalua-
tion for Hastings (M = 3.24, SD = 1.33) compared to the evaluation of Brixham (M = 4.18, 
SD = 1.25) with a significant difference in mean scores, t(356) = − 7.45, p =  < 0.001. These 
results suggest that the measurement instrument is validated through known group validity. 
All factors have significant differences, which is to be expected, and the fisheries evaluated 
are drastically different in operation.

4  Discussion

The paper continues with the discussion section, separated into theoretical contributions 
and methodological implications. The academic contribution component discusses what 
this research can contribute to the body of knowledge around sustainable fisheries as the 
studies tried to begin bridging the gap between the objective sciences and the more sub-
jective social sciences. This is then followed by the methodological implications of the 
research by discussing the methodology adopted and the processes used.
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Table 4  Applied confirmatory composite analysis results

Loadings results Community Ecological 
manage-
ment

Economic

Fishery community has access to enough sustainability knowledge 0.805
Those dependent on local fishing have access to the fishery 0.768
Appropriate considerations are given to fisheries in developing 

countries
0.717

The fisheries industry has sufficient resilience to take shocks and 
disruption

0.776

There is cooperation between the fishery community 0.823
Fisheries offer adequate employment for the community 0.735
Fishery communities have acceptable levels of education 0.821
Overfishing has been stopped in all forms 0.746
Sufficient research is carried out to effectively manage fish stocks 0.811
Destructive fishing practices have been stopped 0.854
Illegal, unreported and unregulated has been fishing stopped 0.770
Management of fisheries is dynamic with a long-term vision 0.863
Fisheries management plans based upon science are implemented 0.876
Fishery harvesting is effectively regulated 0.874
Fishermen practice adequate health and safety standards 0.804
There is minimal degradation of marine habitat 0.830
Fishing gear does little or no damage to the ecosystem 0.826
Fisheries are not exploited to an unsustainable level 0.832
Fisheries are harvested to within their biologically sustainable 

levels
0.812

Adequate resources are in the habitat to support the current species 0.763
There is acceptable amount of biodiversity of species 0.855
There is sufficient reproductive potential of target species to 

maintain numbers
0.884

There is an improving quality of critical habitats 0.889
There is enough natural capital to sustain the fishery industry 0.884

α rho_A CR AVE

Construct reliability and validity
Community 0.891 0.897 0.915 0.606
Ecological management 0.968 0.969 0.971 0.676
Economic 0.934 0.936 0.946 0.717

Community Ecological manage-
ment

Economic

Heterotrait-monotrait ratio (HTMT)
Community
Ecological management 0.782
Economic 0.842 0.862
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4.1  Theoretical contribution

To begin the discussion around the theoretical contribution, attention will first be given to 
the conceptualisation within study 1. The results here were in line with the sustainability 
literature, which proposes a quadruple bottom line consisting of the triple bottom line and 
a specific contextual element (Taback and Ramanan 2013). In this instance, the specific 
contextual component appears to have been management, which includes the regulation 
and decision making of fisheries. This is supported by the model Charles (1994) proposed, 
which consisted of; ecological, socio-economic, community, and institutional. Each cluster 
from this study will now be reviewed.

4.1.1  Ecology cluster

He Ecology cluster has been rated most important by participants; this may stem from con-
sumers growing awareness of the environmental issues around fisheries and a willingness 
to pay for products that have assurances (Jaffry et  al. 2004). There is also the argument 
which has been encapsulated by Lawrence Summers’ now famous memo from his time at 
the World Bank, where he stated that the demand for a clean environment for aesthetic and 
health reasons is likely to have very high income elasticity. With the UK being a developed 
country there is a high demand for this clean environment, individuals do not wish to spend 
time on a beach covered in litter or swim in water which is highly polluted. Thus there is 
increasing public pressure to maintain and improve the nations ecology and with the UK 
being an island nation, this may well lead to emphasis upon the marine environment. From 
the consumer perspective this growing awareness has led to large chain supermarkets now 
widely adopting ecolabel products, such as the Marine Stewardship Council, the environ-
mental challenges of sustainable fisheries are thrust into the forefront of the consumers 
purchasing decisions (Thogersen et  al. 2010). However, the results from damaging fish-
eries practices are unlikely to be visible (Kaiser and Edwards-Jones 2006), especially to 
the consumer who is somewhat detached from the actual practice. This may suggest why 
Ecology and Management are rated 1st and 2nd in importance, as management is needed 
to maintain the ecological sustainability of the fishery. The participants presented an inter-
esting shift in terminology; from ’environmental’ to ’ecological’ when discussing the 
underwater habitat. Within the triple bottom line model of sustainability, the factors are; 
economic, environmental and social; however, multiple participants had named the cluster 
ecology[ical] within the study’s context. This presents an alluring variation from terrestrial 
ecosystems.

4.1.2  Management cluster

Fisheries management is the management of human interaction with fish and requires an 
understanding of fisheries’ dynamics and current status (Boyd and Charles 2006). The lit-
erature suggests three methods of fisheries management; fixed (long term > 5 years), adap-
tive (seasonal/annual) and dynamic (near real-time) (Holsman et al. 2019). Assessments of 
these management methods found that fixed management performed better when there was 
more uncertainty, whilst more data with a better understanding of the dynamics allowed 
the other management methods to perform better (Fulton et  al. 2015; Punt et  al. 2014). 
This would suggest a mixed management approach as no one method could manage the 
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fishery entirely as there are various dynamics at work in the system. To better understand 
the dynamics of the fishing, data from the other three elements (ecology, economic and 
community) will be required inputs. Thus, fisheries management is interdependent on the 
different aspects of sustainable fisheries to encompass a holistic approach. This complexity 
of fisheries management would suggest that although the British Gen Z consumers believe 
that fisheries management is important in achieving sustainable fisheries, they are unlikely 
to understand the application of such management.

4.1.3  Economic cluster

The participants rated the economic cluster considerably lower than the management and 
ecological clusters. This may be due to fisheries generating only £1.4bn to UK GDP in 
2019, accounting for 0.0633% of the £2.21tn. With such a small contribution to GDP, Brit-
ish Gen Z may not acknowledge the economic value of the fisheries industry. Further to 
this, the UK imports 70% of the fish it eats and exports 80% of what it catches, so most 
of the fish eaten within the UK is imported from other countries; thus, this may lessen 
the perception of the economic value of the industry further. Even the traditional British 
fish and chips dish may no longer be considered a British product, with 83% of the cod 
consumed in the UK coming from abroad, alongside 58% of haddock (Harper 2019). This 
may well further dilute the economic value of the fishery industry, as the industry is not 
supplying the fish that consumers want to eat. It maybe that the prioritisation of manage-
ment is impacting the economics of fishing industry, as although the study has discussed 
the ecosystem approach, the UK has implemented quotas on key species and thus focuses 
on single species rather than the ecosystem. The critique being the lack of understanding of 
the marine ecology which does not allow for a comparison between marine species impor-
tance in their ecosystems suggested by Gaillet et al. (2022). However, as shown by Marine 
Management Organization (2019) there was a 2% reduction in value of landings because of 
reduced quota on a single species (mackerel) between 2018 and 2019. The question aris-
ing, that although less mackerel and other key pelagic fish were landed based on the quota 
system, what was the impact on the ecosystem? And was sustainable fisheries achieved?

4.1.4  Community cluster

The community cluster represented an interesting point as it was rated similarly of lower 
importance than the economic cluster. This may be due to there being only an estimated 
24,000 people directly employed by the fisheries industry (Harper 2019) and approxi-
mately 12,000 of these are fishers (Marine Management Organisation 2018). These num-
bers represent under 0.1% of the UK workforce. Such a small number of people paired with 
the small economic contribution may well be why British Gen Z overlooked the communi-
ties within sustainable fisheries. The traditional fishery communities may no longer exist 
as locals are priced out of the housing market (Hurst 2018) and other societal factors hav-
ing an impact. However, as discussed by Giron-Nava et al. (2021), focusing only on eco-
logical sustainability risks disregarding ultimate goals related to well-being that must be 
achieved through broader social policy. This broader social policy would look at the fisher-
men and women well-being, as Giron-Nava et al. point out that 70% of fishers worldwide 
do not meet minimum living wages and thus the benefits of fisheries are not be realised by 
the fishers’ households. Yet, within the conceptualisation formed in the study, there was 
considerably more emphasis placed upon ecology and management. It may simply be that 
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British Gen Z are not concerned with the fishers, as they are disconnected from the com-
munities which is not surprizing with the UK being a net importer of fish and a continuing 
reduction in fishing effort (Marine Management Organisation, 2019). The environmental 
elasticity of developed countries, may be seeking improved ecology for recreational pur-
poses (angling and diving), rather than giving priority to a decreasing number of fishers 
and the communities in which they live.

As the study progressed from conceptualisation to operationalising the instrument, the 
factors of ecology and management merged into a single factor which presented an interest-
ing point. This may suggest that rather than the ecological element being independent, such 
emphasis has been placed upon the importance of ecology. It needs to be conscientiously 
and fully managed to achieve the desired sustainability. This appears to be counter-intui-
tive, like ecology, if left alone and all things being equal, would effectively regenerate itself 
and find its equilibrium. An additional point of interest that was raised through operation-
alising the conceptualisation was that it was only necessary to remove two items from the 
confirmatory factor analysis; ‘Fishery provides sufficient fish for consumption’, and ’Fish-
eries contribute to the gross domestic product (GDP) of the nation’ were removed. These 
items cross-loaded across all three factors and thus made it necessary for their removal; 
however, providing food for consumption and contributing to the country’s economy would 
be considered fundamental elements for a sustainable fishery. Thus, the question raised is, 
were these items removed because they were fundamental in creating sustainability and 
thus were equally important in all three factors derived, or were these items considered less 
important and didn’t fit into any of the three factors? Unfortunately, this question and why 
ecology and management factors merged are outside of the scope of this study to answer 
but may indicate how the perceptions of sustainable fisheries diverge from strict science-
based interpretations.

4.2  Methodological implications

The methodology process within this study consisted of a rigorous refinement process. The 
initial study used the concept mapping method to conceptualise sustainable fisheries from 
the perspective of British Gen Z using pre-existing statements from sustainable fisheries 
indicator frameworks. This is an important initial stage. Although only a small number 
participants were used but appropriate for the method used, it allowed for a far greater 
number of statements than what would usually be included within a quantitative survey 
measurement instrument, with subsequent stages using much larger sized samples to vali-
date the results. This step also enables the expression of cognitive relationships through the 
card sorting exercise analysed with multi-dimensional scaling. Through studies 2 and 3, the 
instrument was refined and produced a three-factor solution; Community, Ecological Man-
agement and Economic. The number of items of the instrument was maintained. Although 
participant fatigue may become of concern until the measurement instrument has been 
used in several other contexts, it was deemed inappropriate to truncate it. A significant 
methodological implication comes from study 3, in which the typology is switched from 
the normative [importance] of the prior two studies to the descriptive [evaluating] typol-
ogy. This is adopting stakeholder theory using Donaldson and Preston’s (1995) three typol-
ogies of stakeholder theory; instrumental, normative and descriptive, and are defined as; 
descriptive typology consists of the way the world is, normative typology prescribes how 
the world should and, instrumental typology links the means to the ends (Freeman 1999). 
Trevino and Weaver (1999) questioned whether there is an empirical stakeholder theory 
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(descriptive or instrumental) to integrate with normative theory. How things should be is 
usually quite different from how the world is. This questioning by Trevino and Weaver is 
addressed by this switching of typologies, as the measurement instrument is developed in 
the normative typology of how Gen Z thinks sustainable fisheries should be before transi-
tioning to descriptive typology to evaluate how sustainable specific fisheries are perceived 
to be.

Another important practice adopted within this study is known group validity; this links 
how the measurement instrument can distinguish between groups of individuals (or, in this 
instance, fisheries), which are expected to score differently on specific attributes (Nete-
meyer et al. 2003). This study used known group validity within study 3, where two signifi-
cantly different fisheries were then contrasted within the descriptive typology. This known 
group validity only consisted of a small number of comparisons that could have been 
made. The implications for the methodology are that known group validity can be incorpo-
rated easily into many studies with minimal forward-thinking and can give extra depth to 
the validation process. Furthermore, known group validity should not be used simply as a 
simple ’add on’ to the methodology. Still, it should be used strategically and holistically to 
construct a network of comparisons, like how nomological networks are built.

5  Conclusion

Sustainable fisheries are a global challenge to achieve, as the planetary population 
increases alongside a growing fishing capacity. Yet, the global fish catches peaked in the 
1980s and are now on a decline through the immense pressure on fish stocks. This study 
sought to bridge the gap between scientific indicator systems and the more subjective 
consumer perspectives of sustainable fisheries. Through three studies, British Gen Z first 
conceptualised sustainable fisheries within the normative domain using 82 indicator state-
ments. This was then proceeded by statistical validation using exploratory factor analysis 
and confirmatory composite analysis using 657 participants and generating a three-factor 
solution of Community, Ecological Management and Economic. The domain was then 
switched to the descriptive typology. A further 179 British Gen Z evaluated the fisheries at 
Hastings and Brixham based upon case studies that further validated the three-factor solu-
tion. The significance of this study demonstrates that consumers, who influence policy and 
management of fisheries through their purchasing behaviour, interpret sustainable fisheries 
differently from science which is evidenced by the merging of the elements of ecologically 
and management. In closing, there is a clear demonstration that stakeholders need to be 
engaged throughout the value chain of fisheries and not just focus upon ecological aspects, 
as there are clear discrepancies (if not conflicts) in the interpretations of achieving sustain-
able fisheries. Thus, only with a truly holistic approach, embracing all considerations, can 
sustainable fisheries be fully realised.

5.1  Limitations

The study has a few limitations; namely, statements are derived from literature rather than 
a qualitative research involving the participants. Whilst a qualitative research would have 
brought greater face validity, it would have also extended the duration and complexity of 
the study. A further limitation is the limited number of participants used within the concept 
mapping method, which may affect generalisability.
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Additionally, a limitation stems from the narrow demographic of only British Gen Z, as 
they are likely to be highly influenced by external factors and are unlikely to possess suf-
ficient knowledge to make objective evaluation based upon reality. However, the subjective 
evaluation of sustainable fisheries generated here are important for public opinion, stake-
holder engagement and other interaction with parties that may not have sufficient informa-
tion or knowledge to develop objective opinions. Thus, the developed conceptualisation 
stays in the normative domain, of how sustainable fisheries should be, and not necessarily 
how they are. Whilst this presents a limitation, having both subjective and objective evalu-
ations of sustainable fisheries is vital for a holistic approach to the appraisal of sustainable 
fisheries.

5.2  Suggestions for future research

Future research may wish to validate the measurement instrument in additional geographi-
cal contexts alongside broader demographics. However, to expand the body of knowledge 
further, future research may want to move more towards the normative stakeholder typol-
ogy by beginning the scale development process from an initial qualitative study. This 
would add strong face validity to the items, as the participants have created the statements 
in their own words (Hardesty and Bearden, 2004). However, with consumers being quite 
detached from the actual fisheries management practices, the level of knowledge may not 
be sufficient to explore the phenomenon fully.

Appendix

Below can be seen the two mini case studies used for study 3.

Case 1

Hastings is one of Britain’s oldest fishing ports with boats launched from the shingle beach 
in front of the Old Town (an area known as the Stade) for over 1000 years. Once a medi-
eval Cinque port, today it is home to one of the largest beach-launched fishing fleets in 
Europe (approximately 23 boats). All the boats are under ten metre inshore vessels. Hast-
ings is a mixed fishery with MSC (Marine Stewardship Council) certification for its Dover 
Sole, Mackerel and Herring fisheries. Hastings is an urban coastal town situated on the 
southeast coast of England with a population of 86,000. It has a rich historical and cul-
tural history, including its association with nearby Battle and the 11th Century Norman 
Conquest. This was followed by many centuries as a successful fishing town and the 19th 
Century emergence as a popular and affluent Victorian spa resort. Sadly, this was followed 
by a well-documented economic decline from the mid-twentieth century onwards. Hastings 
is ranked in the 2010 Indices of Multiple Deprivation (IMD) as the 19th most deprived 
district in England. Hastings has sought to address pockets of severe social and economic 
deprivation through intensive government and community led regeneration interventions 
over the last twenty years. (Adapted from; https:// www. marin espec ies. org/ intro duced/ wiki/ 
Case_ study_ Hasti ngs).

https://www.marinespecies.org/introduced/wiki/Case_study_Hastings
https://www.marinespecies.org/introduced/wiki/Case_study_Hastings
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Case 2

Brixham fishermen have been introducing new ideas to help improve fish stocks by ensur-
ing that smaller fish escape, rather than discarded because they are too small or there is no 
available market to sell them. Legally fishermen can use an 80 mm mesh at the cod end of 
the net but most Brixham fishermen use 100 mm cod ends, with this larger mesh allow-
ing a high percentage of the smaller fish to escape by swimming straight through. Many 
fishermen design their nets and one local fisherman won a national prize for changing the 
normal diamond shaped net, that close as the weight of the net increases, to a square panel 
in the lower part of the trawl that keeps open and allows the smaller fish to escape the 
net. This idea has been picked up by fishermen in other countries. The team at Brixham 
Trawler Agents Ltd work with the Centre for Environment, Fisheries and Aquaculture Sci-
ence (Cefas) who visit Brixham weekly to carry out analysis of the fish caught, where they 
have access to the data from the fish grading machines which allows for comparison meas-
urements over time. This continual monitoring gives an insight into fish stocks and is fed 
into the process to determine fish quotas. These ideas seem to be working as over the last 
few years Brixham fishermen have seen a steady increase in their quota for sole and plaice, 
some of the most important fish species for the local economy. (Adapted from; https:// 
brixh amfis hmark et. co. uk/ respo nsible- sourc ing/).
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