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Abstract

Coastal communities are being impacted by climate change, affecting the livelihoods, food security, and wellbeing of resi-
dents. Human wellbeing is influenced by the heath of the environment through numerous pathways and is increasingly being
included as a desired outcome in environmental management. However, the contributors to wellbeing can be subjective and
the values and perspectives of decision-makers can affect the aspects of wellbeing that are included in planning. We used Q
methodology to examine how a group of individuals in fisheries management prioritize components of wellbeing that may be
important to coastal communities in the California Current social-ecological system (SES). The California Current SES is an
integrated system of ecological and human communities with complex linkages and connections where commercial fishing
is part of the culture and an important livelihood. We asked individuals that sit on advisory bodies to the Pacific Fisheries
Management Council to rank 36 statements about coastal community wellbeing, ultimately revealing three discourses about
how we can best support or improve wellbeing in those communities. We examine how the priorities differ between the
discourses, identify areas of consensus, and discuss how these perspectives may influence decision-making when it comes
to tradeoffs inherent in climate adaptation in fisheries. Lastly, we consider if and how thoughts about priorities have been
affected by the COVID-19 pandemic.
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Introduction

Coastal communities are at risk from many impacts of climate
change (IPCC, 2019). Coastal regions are twice as densely
populated as inland areas (Sale et al., 2014), and in the United
States nearly 40% of the population lives in coastal counties
even though they constitute less than 10% of the land in the
contiguous U.S. (Feist and Levin, 2016). This area would rank
third in global gross domestic product (GDP) if it was its own
country, behind only China and the United States as a whole
(NOAA, 2014). In addition to threats from sea level rise and
increasingly intense and frequent storms, climate change will
have profound effects on the structure and function of marine
ecosystems (Perry et al., 2005; Doney et al., 2012; Olsen et al.,
2020), and thus the communities that depend on the abundance
and availability of marine resources (Ainsworth et al., 2011).
The livelihoods and food security of many are threatened
by these changes (Badjeck et al., 2010; Selig et al., 2018).
Moreover, cultural values tied to the ocean and a sense of place
are also in jeopardy for coastal communities, particularly those
that are engaged in fisheries (Poe et al., 2014).
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The health of ecosystems influences human wellbeing
(Diaz et al., 2015). Following Breslow and colleagues
(2016), we define wellbeing as “the state of being with
others and the environment which arises when human
and ecosystem needs are met, when individuals and com-
munities can act meaningfully to pursue their goals, and
when individuals and communities enjoy a satisfactory
quality of life.” This definition originated in work done
by Coulthard et al., (2011) and McGregor (2008), and
has been adapted to include the environment by oth-
ers (Armitage et al., 2012). While there is increasing
recognition of the importance of including social data,
including measures of wellbeing, in socioecological sys-
tem management and conservation (Kittinger et al., 2014;
Hicks et al., 2016; Bennett et al., 2017), assessments of
wellbeing and social vulnerability, particularly those that
occur alongside biophysical assessments of environmen-
tal conditions, often rely predominantly on quantitative
economic or demographic data (Colburn et al., 2016;
Harvey et al., 2020). While this practice has benefits,
including scalability and the use of secondary data, it
often leads to the omission of qualitative evaluation of
social and cultural aspects of wellbeing such as the abil-
ity to harvest and consume traditional foods (Donatuto
et al., 2011), a sense of place (Poe et al., 2016), and
opportunities for livelihoods and recreation (Breslow
et al., 2017). It can also fail to account for community
values; for example, in the fisheries sector, job satisfac-
tion and lifestyle may be valued more highly than eco-
nomic benefits (Pollnac and Poggie, 2008).

The institutions and governance systems that manage
natural resources within social-ecological systems (SESs)
also affect wellbeing (Ostrom, 2009). Individuals within
those governance systems hold differing values (Rockeach,
2008), which has the potential to affect decision-making
processes that impact wellbeing. For example, risk assess-
ments are shaped by the values and knowledge of those
conducting the assessments since they determine what
endpoints are measured and what outcomes are consid-
ered desirable (Renn, 2008). Values also affect the evalu-
ation of tradeoffs (Hicks et al., 2009; Levin et al, 2021), a
key component of ecosystem-based management (EBM)
(Link 2010). These evaluations have social and economic
consequences for the wellbeing of individuals in an SES
whose values may or may not align with those conducting
the work. Therefore, it is essential to explore the values
and perspectives of managers within systems to investigate
how they may be shaping current management priorities
and objectives.

In this paper, we build on the growing body of literature
examining the role of values and perspectives in environmen-
tal management (Satterfield et al., 2013; Chan et al., 2016;
Donatuto et al., 2020; Levin et al., 2021). This is important
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because communities have value-driven definitions of envi-
ronmental health (Donatuto et al., 2011), and the omission
of cultural dimensions of social-ecological systems such as
values, identity, and knowledge (Poe et al., 2014), can lead to
management decisions that are based on incomplete under-
standing of the system (Berkes, 2012). Our general objective
was to investigate perspectives held by actors engaged in fish-
eries management about how a variety of environmental and
social issues may affect coastal community wellbeing. Spe-
cifically, we used Q methodology to investigate differences
in prioritization of a variety of issues faced by fishing com-
munities on the West Coast of the USA and considered how
the emergent perspectives may affect decisions in fisheries
management. We also explored whether the challenges faced
by the industry during the COVID-19 pandemic affected how
issues were prioritized.

Methods
Study system: the California Current SES

The focal system in this study was the California Current
Large Marine Ecosystem (CCLME)—a highly productive
eastern boundary current system that encompasses the ocean
and coastal environments from southern British Columbia,
Canada to Baja California, Mexico. The coupled SES of
the California Current supports the social systems, sense of
place, and wellbeing of coastal communities (Breslow et al.,
2016). Home to at least 125 fishing communities (Norman
et al., 2007), the fishing industry supports 160,000 jobs in
Washington, Oregon, and California (NMFS, 2017). The total
2016 commercial landing revenue across all three states was
$688.9 million with an estimated $2.3 billion in expenditures
related to recreational fishing (NMFS, 2018). The conse-
quences of exposure to climate impacts are already apparent
in the CCLME, threatening the benefits communities receive
from the system. Consequences of climate change including
ocean warming, ocean acidification (OA), and harmful algal
blooms have had, and are projected to continue to have, major
impacts on salmon (Crozier et al., 2019), Dungeness crab
(Moore et al., 2020; Fisher et al., 2021), and other fisheries
(Hodgson et al., 2018). Notable events like the “warm blob”
heatwave of 2014 (Bond et al., 2015; Wells et al., 2015) and
mass larval mortality events at shellfish hatcheries due to OA
(Barton et al., 2015) have shown the harmful effects of these
changes. The management of federal fisheries in the CCLME
is the responsibility of the Pacific Fisheries Management
Council (PFMC), one of eight regional councils in the USA.
This work is particularly relevant for the PFMC at this time
as the Council has initiated work to assess effects of climate
change on fishing communities as part of their Climate and
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Fig. 1 Description of p.roject [ Workflow ] [ Participant details ]
workflow and information about
participants in each component . Work Sector Gender
of the study 23 Intemews i
0 transcribed and Fishing industry - 7 Men - 14
semi-structured coded using Government - 5 Women - 9
i : Academia - 4
Interviews wellbeing framework Neo e
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25 individuals
complete Q

sort

Communities Initiative' and is considering how to incorporate
community impacts into its decision-making.

Q methodology

Q methodology is a structured approach for studying human
subjectivity which uses both quantitative and qualitative tech-
niques to identify common perspectives using a rank order-
ing exercise and factor analysis (Stephenson, 1953; Brown,
1980). The intent is to explore discourses and uncover con-
sensus and divergent views that exist within a group (Brown,
1999). A discourse describes an individual’s worldview, their
“way of seeing and talking about something” (Barry and
Proops, 1999). The Q method has recently seen increasing
use in conservation and natural resource management (Gru-
ber, 2011; Ray, 2011; Cairns, 2012; Armatas et al., 2016),
including in fisheries and other marine resource management
sectors (Carr and Heyman, 2012; MacDonald et al., 2015;
Pike et al., 2015; Loring and Hinzman, 2018).

We employed Q methodology to explore perspectives of
individuals involved in fisheries management concerning fish-
ing community wellbeing. The structure of a typical Q study
involves the creation of the Q set (the items to be sorted),
sorting or ranking those items, followed by factor analysis
and interpretation. During the sort, participants place the Q
set into a pre-determined, semi-normal distribution along a
spectrum such as most important to least important or most
agree to least agree (Brown, 1980; Webler et al 2009; Watts
and Stenner, 2012). Factor analysis is used on the completed
Q sorts to reduce the dimensionality of the data and gener-
ate idealized Q sorts which can be interpreted as common
perspectives held by members of the group. See Fig. 1 for a
summary of the overall workflow of this study and informa-
tion on the participants.

! https://www.pcouncil.org/actions/climate-and-communities-initi
ative/.

Coded interviews used
to develop Q set (the
statements to be

Q sort participants distinct from interviewees

Work Sector Gender
Fishing industry - 10 Men - 16
Government - 4 Women - 8
Academia - 2

NGO - 6

Other - 2

Qset

The first step in Q methodology is to develop the collec-
tion of statements or items that will be sorted by partici-
pants. The Q set can be sourced from interviews, literature
review, or focus groups, and should cover a broad range
of perspectives (Stephenson, 1953). We developed the
Q set for this study using 23 semi-structured interviews
that were conducted with individuals affiliated with or
closely connected to PFMC, all of whom possess a depth
of knowledge regarding fisheries on the West Coast. The
interviewees came from a variety of backgrounds and work
in the fishing industry, state or tribal agencies, NGOs, and
academia. We asked interviewees a series of questions
about recent trends and developments in West Coast fish-
eries, what they saw to be strong trends and drivers of
change, and how West Coast fishing communities and fish
stocks may be affected by climate change (see Appendix 1
for a sample interview script). Interviews were transcribed
and deductively coded in ATLAS.ti using the typology of
human wellbeing framework developed by Breslow and
colleagues (2016).

The wellbeing framework is structured around four
constituents of wellbeing: (1) connections — being with
others and the environment; (2) conditions — when
human needs are met; (3) capabilities — individuals and
communities are enabled to pursue their goals; and (4)
cross-cutting — a satisfactory quality of life is sustained.
The constituents are broken down into increasingly more
specific components which focus on aspects of wellbe-
ing that managers and decision-makers may have influ-
ence over (Sojka, 2014; see Breslow et al., 2016 and
2017 for additional framework details). Utilizing this
framework, we derived 158 statements about commu-
nity or individual wellbeing from the interviews. We
used a structured approach to generate the Q set (Watts
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and Stenner, 2012), using the wellbeing framework to
identify the range of themes we sought to cover with
the final set of statements. The statements were catego-
rized by the attribute of wellbeing with which they most
closely aligned and evaluated for clarity and fidelity to
the aspect of wellbeing they were slated to represent.
Initially, 42 statements were selected for the Q set that
represented a variety of environmental, social, and regu-
latory conditions. Efforts were made to retain the lan-
guage used by the interviewee, though some statements
were reworded for clarity or generalized if the direct
quote referred to a specific fishery. After pilot testing,
several statements were cut because testers felt they
were unclear or redundant, and the final Q set consisted

Table 1 Q set statements and associated constituent of wellbeing

of 36 statements that represented most attributes in the
connections, conditions, and capabilities constituents of
wellbeing (Table 1).

P set

Following the guidance of Webler and colleagues (2009), we
ensured that the participants of the Q study (the P set) repre-
sented a variety of opinions and perspectives. We recruited
participants from the advisory bodies to PFMC, groups that
advise the Council on fishery management plans and annual
measures. Twenty-five individuals from each state part of
PFMC (Washington, Oregon, California, and Idaho) par-
ticipated in the study. They represent the fishing industry,

Statement Constituent of wellbeing
1 There is a demand from consumers for local and sustainable seafood Conditions
2 Coastal communities have plans in place in to deal with coastal hazards like tsunamis Conditions
3 Fishers have or can access the resources to weather temporary financial stresses due to a downturn in a fishery Conditions
4 Extreme and unpredictable ocean conditions threaten fisher safety Conditions
5 Direct-to-consumer selling opportunities exist for local fisheries Conditions
6 Seasonal aquaculture jobs are available for fishers to supplement fishing income Conditions
7 Small, independently owned fisheries can coexist with larger, vertically integrated companies Conditions
8 Fishers can afford to live in the coastal communities they have traditionally resided in Connections
9 The fishing industry reduces its fuel consumption and emissions Conditions
10 Fishing communities have access to quality healthcare Conditions
11 Water quality issues caused by climate change prevent species from being harvested Conditions
12 Working waterfronts are going away Connections
13 Expanding offshore development has conflicts with fishing Connections
14 Commercial and recreational fishers work together rather than argue over how to divide quotas Connections
15  Society views the harvest of sustainable seafood as an integral component of a healthy ocean Connections
16 Children of fishers want to go into the fishing industry Connections
17 Conservation groups work more collaboratively with the fishing industry Connections
18  There are more people of color and women in fisheries management Connections
19 Subsistence and cultural fishing practices are threatened due to shifting availability of resources Capabilities
20  Tourism options are developed to support the local economies in fishing communities Capabilities
21 Retraining and other job opportunities are available if people decide to move out of fishing Capabilities
22 There is more stakeholder engagement in fisheries management Capabilities
23 When responding to uncertainty, novel management approaches are created rather than building on old models Capabilities
24 Development of new sources of renewable energy eases the need for dams and hydropower Capabilities
25  Fishery management policies are based on social equity as well as economic efficiency Capabilities
26  The multi-generational, successful seasonal fishery-based lifestyle is viable Connections
27  Fishers are not stuck in individual fisheries but have the flexibility to migrate between them when conditions warrant Capabilities
28  The understanding of how socioeconomic and ecosystem indicators fit together is improved Capabilities
29  Fishers and managers can prepare and respond to changes in the availability of fish Conditions
30  Fishing infrastructure improvements needed to deal with sea level rise are supported by the community Conditions
31  Cost effective technology improves accountability without fishers having to absorb the costs Capabilities
32 Technology is developed to help fishers determine where not to fish to avoid protected species Capabilities
33 The pool of qualified crew is reduced due a decrease in training opportunities Capabilities
34 Ocean literacy is woven into curriculum for students starting in elementary school Connections
35  Impacts of climate change threaten the availability of target species Connections
36  Active recruitment of young fishers lessens the impacts of the aging of the fleet Connections
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Fig.2 Q board distribution

s 4

Lower priority

academia, state and tribal governments, conservation, and
sport or charter interests, reflective of the overall makeup of
the advisory subpanels. Because the aim of the Q method
is to understand the internal frame of reference of individu-
als (Cairns 2012), meaningful results can be achieved with
small samples (12—40 participants, e.g., Cairns 2012; Sand-
brook et al., 2013). Thus, our sample size of 25 was within
typical range, and adequately captured a diversity of experi-
ences (Watts and Stenner, 2012).

Qsort

Because of the ongoing COVID-19 pandemic at the time
of our study, we used an online platform call Q Method
Software to conduct Q sorts.> Each participant was guided
through the Q sort using the Zoom video conferencing
platform. After obtaining consent from the participants,
the sessions were recorded to capture the explanations of
participants during their sorts. Prior to completing the
sort, each participant answered some background demo-
graphic and environmental worldview questions (Appen-
dix 2) (McNeeley and Lazrus, 2014; Cullen et al., 2018).
Next, participants were given the prompt, “Consider the
condition described by the statement—is addressing it
a higher, moderate, or lower priority when it comes to
supporting or improving fishing community wellbeing?”
Individuals then conducted a preliminary sort where
each statement was ranked as either a higher, moderate,
or lower priority. This was followed by the detailed sort
where participants placed the statements on the Q board
where column 5 represented their highest priority and — 5
was the lowest (Fig. 2). Participants were instructed to
consider this a relative ranking; accordingly, some state-
ments with lower rankings may still be things they think
are important for coastal communities. Participants were
asked to explain the rationale for their sorting choices as
they completed the sort. Following the completion of the

2 https://qmethodsoftware.com/,

-1 0 1 2 3 4 5

Moderate priority Higher priority

Q sort, participants were asked the following two ques-
tions regarding the degree to which the COVID-19 pan-
demic may have anchored their responses or contributed
to their thoughts about community needs:

1. Knowing what you know now about how the industry
has been affected by the COVID-19 crisis, are there
statements from the Q sort that you would re-prioritize?
Are there statements that you ranked higher today than
you might have a few months ago?

2. Are there any issues that were not part of the sorting
activity that you would add based upon lessons learned
from COVID-19?

During this time, participants were also encouraged
to continue any explanation for their sorting choices and
express any final thoughts.

Statistical analyses

Once all participants completed the exercise, 24 of the
25 Q sorts were analyzed using qmethodsofware.com
(Lutfallah and Buchanan, 2019) and the qmethod R
package (Zabala, 2014). One individual felt that they
had not been able to complete the activity in a way that
accurately represented their views and asked that their
Q sort be withdrawn from the study. We used princi-
pal component analysis to reduce the data into factors
which were rotated using varimax rotation to maximize
the variance explained and to attempt to associate indi-
viduals with just one factor. In Q method, there is not
one objectively correct solution regarding the number of
factors to extract (Watts and Stenner, 2005), it is instead
a process guided by the amount of variability explained,
eigenvalue test, screeplot inspection, and the interpret-
ability and theoretical significance of the factors (Brown,
1980; Watts and Stenner, 2012). Based upon evaluation
of these criteria, three factors were best supported (see
Appendix 3 for details.)
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The resulting factors are idealized Q sorts representing
the discourses of the group. As part of the analysis, each
statement receives an integer score representing its place-
ment in the idealized Q sort. Each statement also has a
z-score, the weighted average of the statement scores from
the Q sorts that load on that factor (Zabala et al., 2018). The
analysis identifies distinguishing and consensus statements,
those where the z-scores are statistically different (p < 0.05)
or similar to other perspectives, respectively. The discourses
(i.e., ways of thinking or worldviews) are interpreted by
comparing the ranking of statements as well as considering
which had distinguishing or consensus status.

Results

Twenty-one of the sorts loaded significantly onto the
three factors; two sorts were confounded (associated
with two factors), while one sort did not align with
any of the emergent perspectives. The three factors
represent the common perspectives or discourses held
by the participants which we refer to as follows: (1)
Collaboration is Key, (2) Fishers Forward, and (3)
Climate and Society. The discourses are described
below and the distribution of statements in each of
the idealized sorts is shown in Fig. 3. A complete

Collaboration is Key

10 30 12 31 7

19 26 36 11 23 34 15

21 18 24 2 13 35 28 22 1

list of statements with associated factor scores and
distinguishing or consensus status can be found in
Appendix 3.

Discourse analysis
Factor A—Collaboration is Key

The first discourse, Collaboration is Key, is defined by
belief that collaboration in the fisheries world is cru-
cial for the wellbeing of communities. The eight par-
ticipants in this group were the oldest on average and
this was the most male-dominant of the three discourses
(Table 2). Statements explicitly calling out collaboration
were ranked highly, as were those that implied a partner-
ship. This group values positive working relationships
between groups typically engaged in fisheries manage-
ment including conservation organizations, recreational
and commercial fishers, and prioritizes stakeholder
engagement. Conservation provoked polarizing reac-
tions; participants described constructive and contentious
relationships with conservation groups which seemed to
vary by fishery and region. In addition to valuing col-
laboration between the industry and outside groups, they
also sought a balance within the industry itself of larger
and smaller enterprises.

Fishers Forward

24 10 14 18 22 8 3

21 20 9 5 19 35 26 13 29

29 || 32 6 34 4 11 36 17 12 15 31 23

Climate and Society

31 30 3 23 1

22 17 27 5 32 28 24

14 26 20 33 7 25 12 18 11

6 16 8 9 4 21 15 29 13 19 35

-5 -4 -3 -2 -1 0 1 2 3 4 5

Fig. 3 Distribution of statements in each discourse. Numbers in bold
are distinguishing statements, those italicized and underlined are
consensus statements. Gray boxes note the statements that explicitly
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Table 2 Factor A characteristics

Name Loading Q sorts % variance explained eigenvalues Average age (sd) Genders Work sectors

Collaboration is Key 8 15 3.6 68 (11.3) 7M, 1F Industry, govern-
ment, academia,
other

Top 3 priorities z-scores

Fishers and managers can prepare and respond to changes in the availability of fish 2.097

There is a demand from consumers for local and sustainable seafood 1.982

Technology is developed to help fishers determine where not to fish to avoid protected species 1.808

This group’s prioritization of engagement extends to soci-
ety-at-large as they hope people consider sustainable seafood
an integral part of a healthy ocean. Getting consumers to
demand local and sustainable seafood is also very important
to this discourse, beliefs underscored by the value placed
upon starting the cultivation of ocean literate citizens at a
young age. One group member stressed the importance of
consumers:

My primary interest is that there's a well-developed
market for the product and then all these other things
fall in place because it provides economic benefits to
the community, it helps build infrastructure, it makes
people want to be in the fishery, all of those things.

Despite the prioritization of a variety of sectors work-
ing together, the focus was on groups already commonly
engaged in fisheries management. Increasing diversity
and threats to subsistence and cultural fishing were lower
priorities for this group than the other discourses. Though
they were still of moderate concern, in the Collaboration is
Key discourse addressing aspects of the built environment,
including offshore development and the status of working
waterfronts, were also a lower priority compared to either of
the other groups. Less important issues involved the fisher-
ies labor force itself, specifically retraining or aquaculture
options and the pipelines that recruit or train people to fish.
This is perhaps reflective of the perception that other issues
need to change to make the fishing industry a more attractive
work sector. For instance, one participant noted,

When there's no place for people to go work...I don't
think those [training programs] are particularly ethi-
cal or doing a very good job. I've heard examples of
ones that do a good job, but I struggle with training
people who potentially won't have a job.

Factor B—Fishers Forward

The second discourse, Fishers Forward, was populated
by three women and three men, and explained 14% of the
overall variance (Table 3). This discourse is characterized
by the prioritization of conditions that support the adap-
tive capacity of individual fishers and the resilience of the
fishing industry. Those holding this perspective connect
community wellbeing to the sustainability of a traditional
fishing lifestyle and are focused on a mix of actionable
items which would directly benefit fishers. These include
improving financial support and the development of
technology to assist with requirements for independent
observers on fishing vessels. Participants in this discourse
embrace traditional regulatory tools, but they want these
tools to evolve to meet the current challenges. These indi-
viduals also highlighted the need for flexibility where it
has previously been limited by regulations. This discourse
prioritizes areas where managers can have agency, rank-
ing addressing environmental changes and their impacts
on fish as only moderate priorities, while considering
their ability to prepare for those changes as one of the

Table 3 Factor B characteristics

Name Loading % variance eigenvalues  Average age (sd) Genders  Work sectors
Q sorts explained

Fishers Forward 6 14 34 55 (15.0) 3M,3F Industry, gov-
ernment,
NGO

Top 3 priorities z-score

When responding to uncertainty, novel management approaches are created rather than 1.925

building on old models
Fishers and managers can prepare and respond to changes in the availability of fish 1.496
Cost effective technology improves accountability without fishers having to absorb the 1.153

costs
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top issues. One participant summed up that line of think-
ing by noting:

It's virtually impossible to determine what the future
is going to bring from the standpoint of climate.
So, if we're responding to it and have the ability to
change rapidly and the flexibility to change on an
annual basis that really should be sufficient to keep
us caught up with the environment and we can spend
our time, from an administrative, management, and
policy standpoint, working on things such as figur-
ing out how we can get more fish to the fleet and to
communities.

The Fishers Forward discourse places a much higher
priority on the preservation of a multi-generational fish-
ing lifestyle relative to Collaboration is Key or Climate
and Society. They prioritized the affordability of coastal
communities, and the entry of children of fishers into the
industry much more highly than the other perspectives.
Consistent with the focus on putting resources towards a
viable and resilient industry is a deemphasis on economic
diversity, including retraining people moving out of fish-
ing, a position shared with Collaboration is Key.

The Fishers Forward discourse includes a strong desire
that society has a positive image of sustainable fishing.
Even so, this discourse places other society/industry
interactions and engagement opportunities, like consumer
demand, direct-to-consumer markets, and ocean educa-
tion, as lower priorities than both other discourses. While
Fishers Forward values the development of technology
that may benefit fishers’ incomes, technology connected
to legally protected species was their lowest priority.

Factor C—Climate and Society

Climate change and its impacts on communities are the
highest priorities for the Climate and Society discourse.
Seven participants loaded onto this discourse, though one
loaded negatively indicating the inverse perspective is held
by that individual (Table 4). In contrast to Fishers Forward

Table 4 Factor C characteristics

and their prioritization of adaptive capacity actions, Cli-
mate and Society emphasizes the need to take a system-
level approach by addressing the drivers of vulnerability
and promoting resilience. The biggest concerns for those
holding this perspective are how climate change will affect
the availability and harvestability of fish, and the commu-
nities that will suffer food security and cultural impacts
due to those changes. They ranked the development of new
renewables to ease the need for hydropower much higher
than either of the other discourses, perhaps reflective of
their acknowledgement of the importance of renewable
energy, and the negative impacts that hydropower can have
on fish populations.

They think that tackling these challenging problems
is going to require the inclusion of a more diverse set of
managers and that ensuring wellbeing means taking a com-
munity-oriented approach rather than focusing on sources
of resilience just for fishers and the industry. This includes
ensuring fishing communities have access to quality health
care, that they are prepared for coastal hazards, and that
there are accessible economic opportunities outside of fish-
ing. Though the Climate and Society discourse contrasts
strongly with Fishers Forward on the prioritization of state-
ments describing components of the traditional fishing life-
style, they were in exact agreement on the importance of
working waterfronts and addressing conflict between fishers
and other users in an increasingly busy offshore environ-
ment. They value supporting fishing and its infrastructure
needs, while acknowledging that the adherence to traditional
models may not encourage the flexibility needed to weather
a changing climate. Reflecting on the concept of tradition in
fishing, one individual said,

We need the ability to not just keep doing what we’ve
been doing, whether that’s fishing the same things that
have been done for previous years or over multiple
generations. This can lead to a lot of stubbornness and
not being flexible to take advantage of new opportuni-
ties as well as shifting climates...this leads to some
challenges on the management front cause there is this
idea that because something has been done one way

Name Loading Q sorts % variance Eigenvalues Average age (sd) Genders Work sectors
explained

Climate and Society 7 (1 negative loading) 13 32 59 (11.5) 5M, 2F Industry,
NGO, gov-
ernment

Top 3 priorities z-score

Impacts of climate change threaten the availability of target species 2.075

Subsistence and cultural fishing practices are threatened due to shifting availability of resources 1.41

Water quality issues caused by climate change prevent species from being harvested 1.372
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Fig.4 Z-scores for each state-
ment in each perspective. A
higher z-score indicates a higher

Statements ordered from most distinguishing at the top to greatest consensus at the bottom.
Filled symbols indicate distinguishing statements.

L 28 2

priority statement. Statements 32 A
with tightly clustered z-scores %
indicate agreement between i
perspectives about the relative 22
priority of that issue, while b
greater distance between points by
indicates greater disagreement. %

Distinguishing or consensus sta- 21

tus is determined by comparing

the absolute difference in state-

ment z-scores with significance
thresholds

Statement

.......................... e__Collaborationis.Key.............|
4 __Fishers.Forward

STAN Climate and:Society

for generations that it shouldn't have to change even
though the ocean and communities are changing.

Though Climate and Society is concerned with offshore
conflict, they are less concerned with conflict in the man-
agement space. In stark contrast to Collaboration is Key,
they give low priority to collaboration with conservation,
stakeholder engagement, and harmony between recreational
and commercial fishers. This likely partially reflects a belief
expressed by many, that at least with regards to conservation
and stakeholders, a lot of progress has been made in these
areas and that while they are very important, they do not
need to receive special attention anymore.

Consensus views

In addition to revealing differences among discourses, we
used Q analysis to identify areas of agreement. Of the 36
statements, three were identified as statistical points of con-
sensus across all discourses because there were no signifi-
cant differences between the z-scores for those statements
(»<0.5) (Table 7, Appendix 3). Evaluating the content of
the consensus statements, as well as the gradient of state-
ments from the most agreement to most disagreement, adds
additional understanding to the differences and similarities
in priorities held among the discourses (Fig. 4). The con-
sensus statements, 25, 28, and 30, were in the moderate pri-
ority range. Two of the three (25 and 28) concerned social
issues relevant for fisheries management, specifically a better
understanding of the interaction between socioeconomic and
ecosystem conditions and the inclusion of some measure of

T T T T
-1 0 1 2
Statement z-score

social equity in fisheries management. The other point of
consensus was around the need for community support as
fishing infrastructure is updated in response to sea level rise.
Overall, there was little enthusiasm for the idea of aquacul-
ture jobs as seasonal, supplemental income for fishers and
it was the lowest overall priority (overall z-score —5.35).
Participants were most supportive of the concept that fish-
ers and mangers can prepare and respond to changes in the
availability of fish (overall z-score 4.27).

COVID-19

We created the Q set used in this study before the onset of
the COVID-19 pandemic, but certain conditions described
in the Q set are related to issues that were exacerbated
by the pandemic. We included questions about COVID-
19 in our post-sort interview to investigate if anchoring
on recent events had affected responses. Fifty percent of
the participants reported that COVID-19 had affected the
way they prioritized statements. The discourse that people
were associated with does not appear to be a factor in who
responded that way; individuals from each discourse and
those not associated with any replied yes to the question.
Those that felt like COVID-19 had affected their rankings
stressed the importance of local markets, direct-to-seller
opportunities, and demand for local and sustainable sea-
food. They also noted how the pandemic had highlighted a
vulnerability of the industry in its reliance on global sup-
ply chains and restaurants. The coping strategies that kept
small businesses afloat were acknowledged by some as
an opportunity to rethink how fish are sold and marketed
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in the USA, and that we may want to act to solidify the
direct-to-consumer channels that were developed out of
necessity after broad restaurant closures. One response
described that thought process,

Direct-to-consumer selling has made a difference in
people making it right now and has people thinking
about supply chains and what is the "right way" for
fishermen to sell their fish. Fishers can take initiative
and be more flexible in who they sell to, the current
structure may not be best long term for fishers.

Participants also reflected upon how the need for imme-
diate action affected their responses and how the impor-
tance of ongoing needs like economic resilience and
community health was underscored by the impacts of the
pandemic. One individual commented,

The statements I prioritized were those that I thought
could have the most direct or immediate impacts,
rather than affecting systematic change. Climate
change is not necessarily having immediate effects
that are easy to attribute, and I likely would have
considered those a higher priority prior to the pan-
demic. The effects of the food system and seeing the
importance of local networks has also been under-
scored by the effects of COVID-19.

Other common responses included how COVID has
highlighted the need for agile management and the ability
to respond to uncertainty. One response noted the impor-
tance of electronic monitoring in a world where it is chal-
lenging to safely have an observer onboard fishing vessels.
Supply chains, marketing, and financial literacy were noted as
issues people became more concerned about during COVID-
19 that were not reflected in the Q set. Issues of access and
equity were also mentioned, as the barriers to getting out on
the water during the pandemic were not distributed equally
across fisheries and sectors as was noted by this participant,

Recreational community was specifically impacted, and
it impacted people differently depending how reliant you
were on public infrastructure, i.e., those that have their
boats at a slip vs those who needed to use public boat
ramps.

Discussion

Human wellbeing is connected to the health of the environment
(e.g., Frumkin et al. 2017; Bratman et al. 2019), and the
wellbeing of those residing in coastal communities is facing
pressure from changes to both ecological and social systems
(Perry et al., 2010; Willis et at., 2018; Cohen et al., 2019). In
Washington, Oregon, and California, communities that are reliant
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on fishing are particularly vulnerable to environmental change in
the California Current (e.g., Fisher et al. 2021). Fishing remains
an important livelihood in these communities, providing a source
of income and highly valued for contributions to wellbeing like
job satisfaction and identity (Holland et al., 2019). How actors
in SESs respond to changes is influenced by their perceptions
of the best ways to support wellbeing and reduce vulnerability
(Eiser et al. 2012). The nature of these challenges, and the
complex linkages and feedbacks between people and nature,
makes it a difficult task to decide what issues to prioritize in
order to best enhance adaptation or build resilience. We used
Q methodology to investigate how a group of actors engaged
in fisheries management approach that challenge and to explore
their perspectives on how to prioritize actions to support or
improve the wellbeing of coastal residents, ultimately revealing
three emergent discourses focused on the need for collaboration,
the future of fishers, and the impacts of climate change on
fisheries and communities.

Differences in the nature of issues confronting fishing com-
munities and the scales at which they occur makes prioritiza-
tion of these issues a challenge (Okamoto et al., 2020), even
when it is only a theoretical exercise. Some concepts that we
asked participants to consider, like identity and wellbeing,
can be particularly hard to evaluate (Satterfield et al., 2013).
Many participants expressed having difficulty with the forced
distribution in the sort and only being allowed to choose a
few top priorities when they thought most of the conditions
described in the statements were important. Ultimately, 13 of
the 36 different statements received the top ranking during
the sorts and 14 received the bottom ranking, reflecting the
diversity of opinions still contained within the shared perspec-
tives. The limit on choosing just a few top priorities required
that the participants evaluate potential tradeoffs in a manner
like those inherent in fisheries management (c.f., Levin et al.,
2009). Perceptions and values can shape how people view
tradeoffs; what seems to be a tradeoff to some can appear to
be mutually beneficial to others (Campbell et al., 2010). In this
study, there were a few areas where participants seemed to be
making tradeoffs about the scale, either spatial or temporal,
at which action should be prioritized.

The three discourses we described differed in the scale of
the issues that they prioritized, from individual to community
to entire SES level. Nelson et al. (2007) describe similar scalar
differences in adaptation versus resilience research, defining
adaptation as an actor-orientated approach that focuses on pro-
cess, governance, and the individual, and resilience studies as
a systems-oriented approach that focuses on ecosystem-level
connections. The Fishers Forward discourse aligns with the
actor-level approach, focusing on individual adaptive actions,
while Climate and Society displays the systems-level think-
ing of resilience, focusing on large ecosystem and societal
processes. Collaboration is Key is in the middle of this range,
incorporating the governance and process aspects associated
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with adaptation and centering action at the community level.
Adaptive capacity of individuals contributes to the resilience
of the system (Folke et al., 2010), and resilient systems better
retain key functions, benefiting the actors. However, greater
system-level resilience does not necessarily result in even dis-
tribution of improved wellbeing to individuals in that system
(Coulthard, 2012). The concern about the consequences for
wellbeing in pursuit of resilience is perhaps best represented
here by the way the different perspectives perceive aspects
of the traditional fishing lifestyle. Climate and Society are
open to change in tradition if the flexibility gained allows for
the continued functioning of the system overall, while Fish-
ers Forward associate better wellbeing outcomes with the
preservation of current practices, which may limit adaptabil-
ity. While the quest for wellbeing can support adaptation, in
some cases, it can also restrict it (Coulthard, 2012) and strong,
place-based identities can hinder a willingness to adapt (Mar-
shall et al., 2012). System resilience may be a positive objec-
tive, but the consequences for individual wellbeing should
not be ignored, particularly for often overlooked intangibles
like cultural values (Satterfield et al., 2013), though improved
environmental quality that comes with some social and eco-
nomic costs can be acceptable to people (Levin et al., 2015).
The second area where we saw divergence in prioritiza-
tion was along temporal scales; some preferring to focus on
reducing current risk and addressing short-term shocks, while
others concentrated on measures that may provide long-term
resiliency but not necessarily any near-term relief. This is
sometimes described as coping versus adapting (Lebel et al.,
2006. See also, Thiault et al. 2020). Research on risk percep-
tion has shown that individual perceptions are influenced by
events that are situated closely in time or space, and also by
the level of agency or control that an individual feels to address
the risk (Renn, 2008; Cullen and Anderson, 2017). Cogni-
tive bias to focus on the present as opposed to the future can
undermine motivation to respond to long-term, gradual threats
like climate change (Clayton et al., 2015). Earlier work finds
impacts of both short-term climate anomalies, and long-term
climate trends, on individual perceptions of livelihood risk and
household vulnerability (Cullen and Anderson, 2017).
COVID-19 has resulted in a number of coping behaviors
by the fishing industry, governments, and coastal communities
including adjusting practices to protect worker health and shifting
emphasis from restaurants to online markets; actions that could
potentially become adaptations if continued after COVID-19
decreases in severity (Bennett et al., 2020; Love et al., 2020;
Stoll et al., 2021). During other shocks experienced by the fishing
industry, including the 2015 HAB event on the West Coast,
individuals have exhibited both coping and adaptive actions
(Moore et al., 2020). The tradeoff between these approaches
is that while coping may provide immediate benefits and a
reduction in current risks to an acceptable level, it may result
in a loss of the flexibility needed to respond to future change

(Nelson et al., 2007). Individuals in the study were dealing with
a heightened sense of maintaining this balance as they dealt with
the acute market shocks from COVID-19 while also dealing with
chronic pressures like climate change. As noted above, 50% said
that COVID-19 had changed the way they ranked statements.
Even outside of COVID-19, some participants still had a more
near-term strategy for coping with change, preferring to work
on issues with less perceived uncertainty than climate change.

The Collaboration is Key discourse was once again in the
middle, valuing processes that can begin immediately but where
it may take time before benefits are conferred. With their focus
on climate, Climate and Society maintained a systemic view,
prioritizing things that would make long-term, lasting change.
A participant described their thought process about this issue in
the following way:

I'm just thinking about, you know, what are the long-
term changes we need to see in the management system
as a whole. And if we were talking maybe five years,
some of these technology ones might raise to the top,
like avoiding bycatch because that's more of like okay,
how do fishermen get by next year and get more money.
They do that by avoiding bycatch and it's good for the
environment. We all win. That's great, but that actually
is just kind of on the same management treadmill that
we're on, just doing it a little bit better.

Shocks like a global pandemic notwithstanding, consid-
eration of tradeoffs in adaptive capacity suggests that short-
term adaptations like investment in financial or technical
assets do not provide the same capacity as long-term social
change and risk management (Cinner et al., 2018).

A likely source of influence for participants as they
considered these tradeoffs is their sense of agency. A sense
of agency may influence if and how individuals respond to
stressors, including the environmental changes associated with
climate change (Brown and Westaway, 2011). Agency also
influences risk perception and risk-taking behaviors (Damen,
2019). Agency, or the ability to take action, mobilize resources,
and make progress towards objectives aligned with one’s values
(Sen, 1985), has been identified as a valuable social science
indicator (Hicks et al., 2016) and is applied as such in the self-
determination attribute in the framework used in this study
(Breslow et al., 2016). The amount of agency a person feels is
related to their ability to improve the wellbeing of themselves
and others and make choices that either enables them to act upon
their values or compromise because they feel they do not have
the power to pursue their ideals (Ibrahim and Alkire, 2007).
This can affect objectives in conservation; monetary or cultural
costs, and political feasibility may limit what people think can
be set as targets (Levin et al., 2015), and perceived power, an
indicator of agency, has been shown to play a critical role in
adaptive behavior and outcomes (Barnes et al., 2020). Despite
instructions to not worry about perceived achievability of the
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conditions, some, like this participant, expressed that feasibility
and the power to address certain issues affected their sorting:

Because everything is important. but I think that for
me, the one thing that made it less challenging was
because when I did it [the sort], I really tried to focus
on thinking about things that we can make some kind
of effort to address versus things that are inherent that
we don't really have the ability to deal with.

A sense of agency, as with the impacts to wellbeing result-
ing from tradeoffs in management, can be unevenly distrib-
uted among individuals in a community (Cinner and Barnes,
2019). One of the points of consensus among discourses was
the importance of including a measure of equity in fisher-
ies management moving forward, perhaps an acknowledge-
ment that attention must be paid towards potential unin-
tended consequences of policies that widen the gulf between
winners and losers (e.g., Carothers et al., 2010). There are
places within each perspective to consider the implications
of equity. Who is included in partnerships and collabora-
tive processes? What is the distribution of vulnerability if we
choose to pursue short-term versus long-term actions? Are
the values of the community represented in management’s
vision of the future? This potentially unifying concept may be
a useful touchstone when there are disagreements about the
best ways to improve wellbeing. This is also an area where
more than economic contribution to wellbeing must be con-
sidered. Without inclusion of more dimensions of wellbeing,
tradeoffs may exacerbate marginalization and represent the
values of the decision-makers instead of stakeholders, trig-
gering conflict or opposition to policies (Daw et al., 2015).

Since Q methodology can highlight minority perspec-
tives within a group (Watts and Stenner, 2012), this method
may be well suited to bring forward the voices of individu-
als less well represented in fisheries management and in the
literature on coastal communities. The perspectives of those
in management are important for a host of reasons we have
described, and the people chosen to participate in this study
have a wealth of knowledge and experience as fishers and
in fishery management. Because of the nature of a Q study,
including small sample size and non-random participant
selection, the results are not intended to be more broadly
applied to the population (Brown et al., 1999). As such,
the perspectives highlighted here do not encompass all the
views held by those in fisheries management on the West
Coast; however, they do highlight some important pathways
for improving wellbeing in coastal communities. While we
focused on those engaged in the management process in this
study, next steps could include broadening the inquiry to
residents of coastal communities. Such work could inform
the development of reference points for ecosystem-based
fisheries management, ensure the saliency of management
for all participants, and may hold potential for the further
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incorporation of perspectives and social data into fisheries
management (Levin et al. 2018; Dawson and Levin, 2019).

Inclusion of a holistic view of human wellbeing in fisher-
ies management is clearly a work in progress (Breslow et al
2017), and the wellbeing of many fishing communities has
certainly been challenged recently (Knight et al., 2020; Link
et al., 2020; White et al., 2021). The ultimate impact of the
many obstacles facing fishing communities depends in part
on the diverse perspectives of actors in the fisheries sector,
be it managers, advisors, or stakeholders. Daylighting dis-
courses can help clarify foundational areas of disagreement
and sharpen focus on common goals. Indeed, despite dif-
ferent perspectives on the priorities needed to support the
wellbeing of fishing communities, the ultimate goal is shared:
thriving and sustainable fisheries and fishing communities
that support livelihoods, culture, and a continued connection
to the environment for current generations and those to come.

Appendix 1. Semi-structured Interviews

We developed the Q set for this study using 23 semi-structured
interviews that were conducted with individuals connected to
fisheries on the West Coast, including people that work in the
fishing industry, state or tribal agencies, NGOs, and academia.
Below is an example script used in the interviews.

Example Interview Script.

Climate and Communities- Scenario Planning Project.

How will West Coast fishing communities be affected by
climate related shifting stock availability and other develop-
ments between now and 20407?

Thank you for the opportunity to chat today. I am working
with a team from the University of Washington to understand
how people engaged in fishing, the seafood industry, or
fisheries management perceive changes in fisheries over the
last few years, what changes they see coming, and thoughts
about dealing with these changes. Before we get started, will it
be ok if I record our conversation? I will create a transcript of
the interview and only our research team will have access to it.
Any summary interview content, or direct quotations from the
interview that are made available through academic publication
will be made anonymous so that you cannot be identified,
and care will be taken to ensure that other information in
the interview that could identify you will not be revealed. I
have 5-6 questions. They are fairly open-ended, and they’re
going to be geared towards getting you to just express your
thoughts, questions, opinions, about how you see West Coast
fishing communities evolving over the next 10 or 20 years. But
first, I'd love for you to give me maybe one or 2 min on your
background, and how you connect to West Coast fisheries.

1. Looking back—Over the past decade, what have been
the most notable developments in West Coast fishing
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communities? What about in stock availability? Which
trends surprised you most? What are the biggest story lines?

2. IfIcould answer any questions for you that would help you
better understand the future of West Coast fishing com-
munities (in 2040), what would you want to know? What
do you not know today that you’d like to know to help have
a successful fishing industry on the West Coast? You can
ask about the world, the industry, the environment...

3. Thinking about the next 10 or 20 years, what do you
think seems like an inevitable trend that will affect stock
availability? What are the most important unstoppable
or inevitable trends that you think will affect West Coast
fishing communities?

4. Wildcard—What low probability events could happen
to completely reshape the landscape for West Coast
fishing communities?

5. Describe how a bad scenario might evolve for West
Coast fishing communities in the next 20 years? Can
you describe a good scenario—what might that involve?

6. Is there anything else you would like to add on these topics?

Appendix 2. Environmental worldview

A range of variables have been shown to influence people’s
perception of climate change risk including their environmental
worldview, level of perceived personal responsibility for
conservation, and political ideology (Weber, 2010; Sullivan and
White, 2019). The Cultural Theory of Risk (CTR) originally

Fig.5 Density plot of responses
to worldview questions by each
discourse: a. Collaboration is
Key, b. Fishers Forward, and c.
Climate and Society

developed by Mary Douglas and colleagues (Douglas 1966;
Gross and Rayner 1985; Rayner 1992; Douglas and Wildavsky
1982) posits a framework of how culture and social organization
inform worldviews and risk perception. In CTR, there are 4
worldviews: fatalist, egalitarian, hierarchist, and individualist.
Following other work that has considered climate risk
perception in the context of CTR (McNeeley and Lazrus, 2014;
Cullen et al., 2018), before we had participants complete the Q
sort, we asked them about their agreement or disagreement with
four statements designed to align with each worldview:

Please indicate the degree to which you agree or disa-
gree with the following statement:

1. There is no need to plan for climate change since we do
not know exactly what is going to happen.

2. Regulations are the best way to keep us from pushing the
environment past manageable limits.

3. Self-sufficiency is key to weathering natural climate
variability.

4. Equity and cooperation are essential in resource manage-
ment and to maintain the balance between humans and
nature

We were curious is there would be any correlation
between the discourses and worldviews, and while there
was small variation between discourse (Fig. 5), we did not
find any significant patterns.

Equity and cooperation are essential in resource management and to maintain the balance between humans and nature.

There is no need to plan for climate change since we don't know exactly what is going to happen.
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Appendix 3. Detailed Q sort results
The following tables and figures expand upon data provided

in the body of the manuscript and show general factor char-
acteristics (Table 5), support for the three-factor solution

Table 5 General factor characteristics

(Table 6, Fig. 6), and the factor scores and status of each
statement (Table 7).

Average reliability  Loading Q Eigenvalues Explained vari- Composite reli-  SE factor scores
coefficient sorts ance (%) ability
A. Collaboration is key 0.8 8 3.6 15 0.97 0.17
B. Fishers forward 0.8 34 14 0.96 0.2
C. Climate and society 0.8 7 3.2 13 0.97 0.19
Table 6 Correlation between A B c
factor z-scores
A 1 0.36 0.2
B 0.36 1 0.11
C 0.2 0.11 1
Fig.6 Screeplot of unrotated °
factors g -
s
\o .
2 - e
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