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Abstract 

Climate change is increasingly impacting marine fisheries worldwide. Concurrently, scientific interest has grown to understand how 

these systems can cope and adapt, with research shifting from examining vulnerability to assessing risks to focusing on determining 

and operationalizing resilience. As fisheries-climate-resilience researchers and practitioners navigating a sea of frameworks, toolkits, 
strategies, policy goals, and management desires, we take stock to ask: what does resilience mean to us? Drawing on our experiences 
in the northeast United States, we discuss the challenges and ambiguity we encounter in concepts of social-ecological resilience and 

explore implications for research and implementation. We bring together per specti ves to discuss various approaches to resilience, 
highlighting shared and unique challenges we face. We outline three key considerations as we move forward in resilience research and 

practice: (1) the need for greater transparency and reflexivity among researchers regarding how they frame and approach resilience; 
(2) the value of increasing coordination and communication among fisheries groups working on these topics; and (3) the use of co- 
developed and co-produced resilience research and strategies. We urge for greater centring of communities in these discussions and 

to explicitly consider how resilience interacts with equity outcomes. 
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 c hieving climat e resilient fisheries: what is 

he problem? 

limate change is a critical issue affecting fisheries globally,
ltering and shifting species availability and productivity,
hreatening fisher safety at sea, and impacting fishing com-
unities dependent on these systems for food, livelihoods,

ulture, and wellbeing (Sumaila et al., 2011 ; Pinsky and
ogarty, 2012 ; Weatherdon et al., 2016 ; Pecl et al., 2017 ;
avo et al., 2017 ; Sainsbury et al., 2018 ; IPCC, 2019 ; Ojea
t al., 2020 ). Increasing urgency for supporting fisheries in
he face of these changes is mounting as impacts grow more
xtreme and newsworthy, such as the unprecedented marine
eatwaves in the North Atlantic region throughout mid-
023 that threaten both marine life and associated coastal
ivelihoods (Copernicus, 2023 ; Kaminski, 2023 ). 

This issue is of particular importance to fishing communi-
ies and the fisheries based in the United States (US) northeast
egion (fishing in the northwest Atlantic). Fisheries provide
ignificant economic value to the region’s coastal economy: in
ew England in 2019, fisheries landed 516.7 million pounds
f finfish and shellfish, totalling $1.5 billion in landing rev-
The Author(s) 2023. Published by Oxford University Press on behalf of Interna
rticle distributed under the terms of the Creative Commons Attribution License 
euse, distribution, and reproduction in any medium, provided the original work 
nues (NMFS, 2019 ). They also provide social and cultural
ontributions such as a sense of identity and occupational
ttachment, job satisfaction, and individual and community
ellbeing (Smith and Clay, 2010 ; Jepson and Colburn, 2013 ;
ollnac et al., 2015 ). Coastal and ocean waters along the
ortheast US are rapidly warming, with the Gulf of Maine
arming faster than 95% of the world’s oceans since the early
980s (GMRI, 2023 ). Impacts of warming on marine ecosys-
ems are already apparent in the region, posing challenges to
shing communities and fisheries management alike (Mills
t al., 2013 ; Pershing et al., 2015 ; Colburn et al., 2016 ; Hare
t al., 2016 ; Le Bris et al., 2017 ; Rogers et al., 2019 ; Pinsky
t al., 2020 ; Maltby et al., 2023 ). In particular, range shifts
f species, including summer flounder and black sea bass
re crossing management jurisdictions, separating habitats
rom traditional fishing grounds, and provoking conflict over
uota allocation (Dubik et al., 2019 ; Rogers et al., 2019 ;
alacios-Abrantes et al., 2023 ). Fishers are also moving
o fish further offshore, fishing from new ports, switching
arget fisheries, and, in some cases, leaving fishing altogether
Rogers et al., 2019 ; Young et al., 2019 ; Pinsky et al., 2020 ;
tional Council for the Exploration of the Sea. This is an Open Access 
( https:// creativecommons.org/ licenses/ by/ 4.0/ ), which permits unrestricted 
is properly cited. 
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Papaioannou et al., 2021 ). Ocean acidification and sea level 
rise further threaten these systems and, alongside warming,
are expected to have substantial cumulative effects in the 
upcoming decades (Colburn et al., 2016 ). 

In recognition of the challenges already being faced 

and inevitable future uncertainties, momentum has grown 

among those in research, funding, management, and pol- 
icy spaces to understand, support, and build climate re- 
silience in fisheries systems (De Young et al., 2012 ; Pinsky 
and Mantua, 2014 ; Bell et al., 2020 ; Peck et al., 2020 ; 
F AO , 2021 ; Tilley et al., 2021 ; Woods et al., 2021 ). The 
United Nations Ocean Decade has further elevated re- 
silience as a research and policy priority, such as through 

the SUPREME (SUstainability, Predictability and REsilience 
of Marine Ecosystems) and FishSCORE 2030 (Fisheries 
Strategies for Changing Oceans and Resilient Ecosystems) 
programmes ( https:// oceandecade.org/ decade-actions/ ). 
Other groups have assembled to progress action in this 
area, such as the global Science for Nature and People 
Partnership (SNAPP) working group for operationalizing 
climate resilience in marine fisheries management ( https: 
// snappartnership.net/ teams/ climate- resilient- fisheries/). 
While different projects vary in their approaches and research 

objectives (including but not limited to vulnerability, adapta- 
tion, adaptive capacity, and resilience), the overall aspirations 
of this growing body of work and wider initiatives have been 

to bolster resilience in fisheries and their associated commu- 
nities along the coastline. However, despite best intentions,
this rapid growth of focus on resilience has led to multiple 
interpretations of what climate resilience in fisheries means 
or looks like, with little consensus over how resilience can be 
understood or “built.” The vague terms and goals therefore 
make it difficult to leverage climate resilience in practice. 

As researchers working in this field within the northeast US,
we are passionate about contributing to projects that enable 
fisheries to continue to provide economic, social, and cultural 
benefits in the face of growing ecological change and climate 
impacts. We are encouraged by the array of projects occurring 
in this space and the enthusiasm to develop collaborative 
solutions. Yet, given the growing momentum and “buzz” sur- 
rounding climate-resilient fisheries at large, we feel it necessary 
to take stock of how we as a community, both here in the 
northeast and more widely, are approaching resilience, what 
challenges we face, and how we can progress the field in ways 
that help to effectively operationalize resilience in fisheries. 

Within this perspective piece, we hope to highlight: (1) var- 
ied ways of knowing and understanding resilience; (2) the 
shared challenges we face while reconciling the need for re- 
silience to be both vague yet specific as a concept; and (3) 
key considerations for the future for those working in the 
climate-resilient fisheries space. As part of these considera- 
tions, we adapt Meerow and Newell’s ( 2019 ) five W’s for 
resilience—a framework within the resilience literature devel- 
oped to provoke critical reflections and examinations of the 
concept in both work and practice—to the context of marine 
fisheries, giving more definition to the questions “of what,”
“for whom,” “for when,” “for where,” and “why.” We sum- 
marize these challenges, our approach, and our recommenda- 
tions in Figure 1 . 

Positionality and approach 

We are a group of social-ecological systems (SES) researchers 
studying resilience across a range of fisheries contexts in the 
ortheast US. We frame our positionality in Box 1 . Perspec-
ives in this paper build on a series of conversations and dis-
ussions held through bi-monthly, virtual meetings from June 
022 to May 2023 via a recently developed research network
the Northeast Climate Resilient Fisheries Network). This net- 
ork was created as a space to enable researchers in the region

o share our research, discuss different approaches to and in-
erpretations of resilience we observe in our institutions and 

mong communities we work with, and reflect and grapple 
ith shared challenges and questions arising from this work.
he challenges and recommendations outlined in this paper 
eflect recurring topics and ideas among Network members 
cross these multiple meetings, many of which are echoed in
ther current critiques in the wider resilience literature. These 
re not intended to be comprehensive, and we hope will serve
o motivate readers rather than instruct. While these insights 
re grounded in our experiences working in the northeast US,
e hope that the perspectives may be applicable beyond the re-

ion, especially as climate change continues to impact coastal 
ystems and communities globally. 

Box 1. Positionality statement 

The authors of this paper are social-ecological researchers 
with experience in academia, government, and non-profit organi- 
zations. We represent a mix of career stages, with four of se v en 
of us at the early-career stage. Our resilience-focused research 
has mostly been informed and de v eloped through an academic 
lens of western, Eurocentric concepts of resilience, although we 
ha v e undertak en projects in a range of fisheries contexts and 
communities around the w orld. Ho w e v er, the majority of our cur- 
rent work (at the time of writing) takes place in the northeast US, 
utilizing a range of disciplinary tools and approaches. 

As individuals, we have been inclined to collaborate with a 
range of stakeholders on projects in different ways. Admittedly, 
in many cases, we have come to those collaborations with pre- 
defined ideas about what resilience may mean or look like. We 
often ha v e understood or examined resilience through a norma- 
tive lens, as something to be “built,” “operationalized” or “sup- 
ported” because climate change or other stressors threaten ma- 
rine ecosystems and/or make fishers and fishing communities 
more “vulnerable.” While narratives of building resilience are 
commonplace in the northeast US, we recognize this may be 
at odds with how particular stakeholder groups or communities 
see themselves, while other perspectives may not accurately 
capture why resilience matters to that community or context. 
In other fisheries worldwide, there are some communities re- 
sisting resilience narratives and for whom visions of transfor- 
mations, viability, and prosperity are more f a v ourable. T hrough- 
out our e xperiences, w e ha v e also often struggled with using or 
working with broad and “fuzzy” concepts of resilience, and been 
guilty of not fully interrogating its meaning in different contexts 
or circumstances. 

We de v eloped this manuscript partly to help us confront and 
consider some of the issues and doubts w e ha v e e xperienced 
or encountered when undertaking resilience research, and in- 
tend to use this piece to guide our future work. In this sense, 
we hope that this paper can serve to prompt those using the 
resilience concept to think critically about how it is used in com- 
munities they are working with and whether it is appropriate in 
some cases (or what the limits might be). While we generate 
recommendations, we see these as much for ourselves as for 
other readers. As such, we hope to encourage similar con v er- 

https://oceandecade.org/decade-actions/
https://snappartnership.net/teams/climate-resilient-fisheries/
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Figure 1. Conceptual figure depicting the k e y perspectiv es in this paper and their linkages: (1) the concept of resilience; (2) k e y challenges; (3) 
application of Meerow and Newell’s five W’s ( 2019 ); and (4) proposed recommendations related to resilience research and practice. 
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sations and reflections among researchers rather than prescribe 
directly to those working in other fisheries. 

arious w a ys of approac hing and 

onceptualizing resilience create ambiguity 

esilience is broadly about how complex systems respond
o change or disturbance, but it carries different—and some-
imes contradictory—definitions and connotations across dis-
iplines (widely reviewed in, e.g. Alexander, 2013 ; Davidson
t al., 2013 ; Brown, 2015 ; Folke, 2016 ; Moser et al., 2019 ).
t is unsurprising to find diverse and disorganized approaches
o resilience in fisheries because they are multifaceted SES that
old different meanings and values for different actors—they
ay be thought of as ecosystems, food systems, livelihoods,

nd components of coastal communities, to name a few (Os-
rom, 1990 ; Allison and Ellis, 2001 ; Restrepo-Gómez et al.,
022 ; Tigchelaar et al., 2022 ). Thus, fisheries researchers and
ractitioners necessarily come together from diverse fields,
ringing with them their different conceptualizations of re-
ilience. This diversity adds richness but can also create con-
usion and even conflict when actors are not aware of how
heir resilience concepts mesh (or do not) with others. 
For example, practitioners in disaster reduction might con-
eptualize resilience as risk reduction or resistance to change,
hile ecologists and social scientists might emphasize absorp-

ion of or adaptation to change (Folke, 2016 ; Reyers et al.,
018 ). The ecological framing of resilience tends to be descrip-
ive (that is, positive) rather than normative, where, for ex-
mple, a degraded but stable algal-dominated and defaunated
oral reef would be highly resilient (Côté and Darling, 2010 ;
annon et al., 2021 ). Conversely, social and social-ecological

ramings, which emphasize the ability of human communities
o continue to develop in the face of change, uncertainty, and
urprise (Folke, 2016 ), are in many contexts explicitly norma-
ive, where resilience is considered desirable (Béné et al., 2014 ;
horén and Olsson, 2018 ). The social-ecological resilience
eld has increasingly come to encompass, and even empha-
ize, capacities for transformation in the face of novel regimes
nder climate change, as well as the need to break out of per-
istent maladaptive dynamics (e.g. social-ecological traps) to
chieve desirable outcomes (Cinner, 2011 ; Kates et al., 2012 ;
olke, 2016 ; Reyers et al., 2018 ). However, the inclusion of
ransformation in resilience concepts is not universal and may
ary by field and ecosystem context (Glaser et al., 2018 ; Peter-
on St-Laurent et al., 2021 ). Meanwhile, popular usage of re-
ilience in non-academic settings tends to draw from psychol-
gy and health perspectives that emphasize individual grit or
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perseverance in the face of adversity (e.g. Zimmerman, 2020 ; 
Ferrazzi et al., 2021 ) (incidentally, traits stereotypically asso- 
ciated with fishers). Given these different conceptual lineages,
academic framings of resilience can often be distinct from how 

grant funders, resource managers, or fishing industry partici- 
pants view resilience. 

Finally, regardless of how resilience is defined, researchers 
and practitioners may variously interpret resilience as a prop- 
erty of a system (by identifying attributes, traits, or charac- 
teristics), a process (by describing actions and interventions 
to build resilience), an outcome (by characterizing a system’s 
state at a given time following a disturbance), or a combina- 
tion of these (Moser et al., 2019 ). This can lead to disagree- 
ment or ambiguity in what resilience “success” looks like,
much less how and when to measure or evaluate it. 

Where resilience researchers do tend to agree is that it is crit- 
ical to define resilience “of what” (the bounds of the system,
e.g. individual fisher vs. fishing community vs. coastal region),
“to what” (the stressors or disturbances, e.g. general vs. spe- 
cific, pulse vs. press), and “for whom” (how benefits or out- 
comes are distributed among actors in the system) (Carpen- 
ter et al., 2001 ; Meerow and Newell, 2019 ). This is because 
each of these incurs trade-offs, and how they are delineated 

would impact conclusions about resilience or the design of 
resilience interventions. Supporting ecological resilience may 
run counter to social resilience goals (Adger, 2000 ), or what 
confers resilience at a community scale could harm marginal- 
ized individuals. “General” resilience to any disturbance or 
uncertainty has been shown to have trade-offs against “spe- 
cific” resilience to particular threats (Carpenter et al., 2012 ).
Furthermore, questions remain about the characteristics that 
confer resilience to press stressors, like gradual warming, vs.
pulse stressors, like hurricanes (Cantarello et al., 2017 ). Ad- 
ditionally, mapping and defining complex systems in order to 

bound them may be challenging and time-consuming, beyond 

the scope of management, project funding, or timelines. And 

more importantly, these delineations are fraught and poten- 
tially controversial: inherently political, value-laden choices 
that may conflict with individuals and communities’ goals for 
well-being (Folke, 2016 ; Harris et al., 2017 ; Chaigneau et al.,
2021 ). Defining a system broadly or vaguely may be appealing 
because it appears more inclusive and could promote buy-in 

among diverse stakeholders. However, zooming out and defin- 
ing resilience at a higher level can mask heterogeneity, trade- 
offs, and inequality among actors and outcomes. 

Challenges with resilience 

Given the proliferation of approaches to characterizing re- 
silience, an important trade-off emerges between the advan- 
tages of the term being vague and adaptable enough to suit 
different needs and perspectives vs. the desire for it to be 
specific in order to be suitably measured, operationalized,
and “achieved” (e.g. Moser et al., 2019 ; Soubry and Sherren,
2022 ). Further, present climate change impacts on fisheries 
and resulting management challenges in the northeast US have 
created a sense of urgency, with the desire and expectation 

to operationalize resilience possibly outpacing researchers’,
practitioners’, and managers’ abilities to understand what this 
could look like for different contexts. 

On the one hand, the vagueness of resilience is useful; there 
does not need to be one universal definition or solution to 

how we operationalize it. Its adaptability enables more di- 
erse, context-specific studies and interventions that are best 
uited to community needs and realities. Others have also
ighlighted that the broadness of resilience enables it to serve
s a “boundary object” that can spark conversation and en- 
agement surrounding resilience topics among different stake- 
olders and inspire action (Moser et al., 2019 ). Purposefully
sing resilience in this broad sense can also facilitate wider
onversations with communities regarding the futures they 
ant to see for their fisheries and ways for getting there. 
On the other hand, the ambiguity of resilience poses chal-

enges to research and implementation. Through our experi- 
nces as fisheries resilience researchers, we identify four gen- 
ral issues emerging from this vagueness: how to measure re-
ilience, “achieving” resilience, equity implications, and the 
ole of community context and engagement. These challenges 
o not negate the very real values of a vague resilience framing
oted above, but rather highlight key areas for consideration 

n future research and practice. 

easuring resilience 

he first challenge is that vague definitions of resilience in-
vitably invite a multitude of methodologies for measuring 
t. This in itself is not a problem, although navigating the re-
ilience space can be daunting given the weighty academic de-
ates that surround it. For early-career researchers in particu- 
ar, choosing the “right” definition or concept may be intimi- 
ating and time-consuming, even when ultimately there is no 

ne correct approach. The core issue, however, is that certain
ethodologies may conclude that a system (or component of 

he system) is resilient, while others may come to different con-
lusions. In this instance, how do we know which is right or
rong? 
Additionally, resilience or “achievement” of resilience is 

ard to measure, depending on indirect metrics or indicators.
hese indirect measures can become ambiguous, reductive, or,
t worst, contradictory when multiple different perspectives 
f resilience exist (Quinlan et al., 2016 ). Method diversity can
lso hamper comparisons of the resiliency of different fisheries 
r project outcomes due to misaligned metrics or opposing re-
ulting information (e.g. large quantitative data describes sys- 
ems very differently to qualitative information highlighting 
uanced contexts). This can lead to challenges regarding the 
tandardization of resilience measures to compare or contrast 
gainst different contexts and case studies. Further compli- 
ating the evidence base for researchers and decision-makers 
re shifting baselines, the lack of counterfactuals, the diver- 
ity of disciplinary perspectives involved, and the variability in 

tudy scales. Together, these potential contradictions in mea- 
urement pose obstacles for evaluating success against man- 
gement and policy resilience goals. 

Achieving” resilience 

esilience research tends to be applied and action-focused,
ith aspirations towards operationalization and supporting 
olicies that “build”or “achieve” resilience. However, the am- 
iguity of and diversity in defining and measuring resilience 
an hinder specific, measurable, and actionable policy targets.
his creates confusion about the goals of, pathways to, and
valuation of resilience (Moser et al., 2019 ; Soubry and Sher-
en, 2022 ). Several questions about this process arise, includ-
ng: is resilience achievable, or is it an ongoing process? Is it
omething that you can measure before a disturbance (e.g.
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raits), or do you wait until after the system has been dis-
urbed (e.g. outcome/process)? What does “success” look like
or achieving a policy target given multiple potential view-
oints and evaluation criteria? We do not have all the answers
o these questions, but they offer important considerations for
anagement and policy development. 
This lack of specificity in the ways resilience can be under-

tood within management and policy contexts may cause ten-
ions with stakeholders or result in less buy-in (Soubry and
herren, 2022 ). Indeed, unless stakeholder groups gain posi-
ive and tangible benefits from resilience-based management,
educed trust and legitimacy in decision-making may occur,
urther hindering progress (Soubry and Sherren, 2022 ). Effec-
ive management that works towards resilient resources and
ystems stems from enhancing the saliency , credibility , and
egitimacy of the information each group brings while rein-
orcing communication, translation, and management across
roups (Cash et al., 2003 ). Issues of reduced trust and legiti-
acy are already commonplace amongst stakeholders engag-

ng in fisheries management processes broadly, but especially
n the northeast US, where there is a long history of fisheries
anagement controversy and varied trust in the management
rocess (Hartley and Robertson, 2006 ; Mulvaney and Dr-
schke, 2017 ; Scyphers et al., 2019 ). Additionally, resilience-
uilding strategies and interventions have the potential to
ave long-lasting consequences for fishing communities’ liveli-
oods and wellbeing, meaning that due consideration to how
e frame resilience in research, management, and policy is

ritical (Chaigneau et al., 2021 ). 
Further, even if standard definitions or approaches to mea-

uring and achieving resilience existed, current fisheries man-
gement systems are not well designed to deal with the com-
lexity of the information produced. In the northeast US, fish-
ries management has traditionally been developed from and
or biology and ecology, which contrasts SES framings that
mphasize system complexity, adaptiveness, and social dy-
amics at multiple scales (St. Martin et al., 2007 ; Folke, 2016 ;
eyers et al., 2018 ). Fisheries resilience research is increasingly
tilizing social science approaches and incorporating different
nowledge forms, the outcomes of which are hard to integrate
nto current management systems that rely on quantitative
ata and methodologies (Williams et al., 2020 ; Steins et al.,
022 ). This ultimately hinders progress towards achieving
esilience outcomes, despite some developments in this area
e.g. NOAA social indicators project, https://www.st.nmfs.
oaa.gov/data- and- tools/social- indicators/; New England
nd Mid-Atlantic Fishery Management Councils research
riorities that include human dimensions, NEFMC, 2021 ;
AFMC, 2022 ; and NOAA Fisheries northeast Fisheries Sci-

nce Center’s State of the Ecosystem reports, NEFSC, 2023 ). 

quity implications 

limate change impacts communities unequally, which can
xacerbate existing and historical injustices and vulnerabili-
ies (Marino and Ribot, 2012 ; Blasiak et al., 2017 ; Bennett et
l., 2023 ; Gill et al., 2023 ). Interventions designed to manage
limate impacts and build resilience also have equity implica-
ions regarding the distribution of who benefits and loses from
articular strategies (Matin et al., 2018 ; Bryndum-Buchholz et
l., 2021 ; Gill et al., 2023 ). While questions are being raised
bout how resilience interventions in fisheries provide fair
nd equitable outcomes (e.g. Kleisner et al., 2021 ; NMFS,
022 ), less attention has been paid to the equity implications
f the decisions—and the transparency of those decisions—
egarding how resilience is framed and defined in the first
lace. Yet, such decisions hinge on the different contexts, pri-
rities, interests, scales, and sectors of those involved in the
ecision-making (Harris et al., 2017 ; Meerow and Newell,
019 ; Moser et al., 2019 ; Soubry and Sherren, 2022 ). This ul-
imately can lead to subjectivity in choices made, power-laden
ecisions, and value judgements regarding what and whom
o include, such as the types of dynamics, relationships, pro-
esses, and actors in the research or management questions,
raming, and interventions (Harris et al., 2017 ; Meerow and
ewell, 2019 ; Moser et al., 2019 ). 
Trade-offs therefore must be made, thus privileging and/or

rioritizing certain actors or perspectives in these decisions
ver others (Moser et al., 2019 ). This is particularly impor-
ant given that much of fisheries science and management is
ooted in western, male-centric, colonial ways of thinking and
nowing, leading to approaches and decisions that can be
nappropriate, unjust, and harmful for already marginalized
ommunities (Silver et al., 2022 ). Many of the resilience con-
epts used in research and practice are similarly derived from
hite, colonial, and Eurocentric viewpoints with existing re-

ilience frameworks also developed from male perspectives
ue to a lack of gendered and intersectional studies exam-
ning fisheries systems, climate, and resilience (Djoudi et al.,
016 ; Amo-Agyemang, 2021 ; Axelrod et al., 2022 ; Plastina,
022 ; Szaboova et al., 2022 ). Failing to critique these framings
nd consider or mitigate their potential consequences can re-
ult in goals and interventions that not only risk increasing
ulnerability and marginalization for particular groups, but
lso lead to problems regarding stakeholder buy-in, cooper-
tion among groups, issues of compliance and conflict, and
ow social capital (Harris et al., 2017 ; Meerow and Newell,
019 ; Moser et al., 2019 ; Kleisner et al., 2021 ; Soubry and
herren, 2022 ). However, some management bodies in the
S have made recent progress in considering issues of eq-
ity and environmental justice (e.g. NOAA Fisheries’ draft Eq-
ity and Environmental Justice Strategy; NMFS, 2022 ; http://
ww.fisherycouncils.org/ ccc-meetings/ may-2022 ), providing
ore formal frameworks for addressing certain inequities in
sheries. 
In addition to decisions surrounding resilience “of what,”

to what,” and “for whom,” Meerow and Newell ( 2019 ) ar-
ue that choices and trade-offs also have to be made regard-
ng resilience “for when” (i.e short-term shocks or long-term
tresses), resilience “for where” (i.e. considerations of spatial
cale and cross-scale effects), and finally, “why” resilience (i.e.
hat are the motivations and reasons for wanting to achieve

esilience?). Their framework, developed through interroga-
ion of current social scientists’ and human geographers’ cri-
iques of the resilience concept in urban systems and more
roadly, provides a tangible guide to enable researchers to
ritically reflect on the use of resilience in their own projects,
nitiatives, and programmes. We apply these questions into
 marine fisheries context ( Table 1 ) to illustrate the breadth
f assumptions and choices being made when conceptualiz-
ng resilience, but which may not always necessarily be con-
idered explicitly. As researchers, we have our own inherent
iases, values, and disciplinary perspectives, and for many in
his field, colonial viewpoints which may, whether uninten-
ionally or not, lead to inequities (Silver et al., 2022 ). Through
dapting Meerow and Newell’s questions, we hope to prompt

https://www.st.nmfs.noaa.gov/data-and-tools/social-indicators/;
http://www.fisherycouncils.org/ccc-meetings/may-2022
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thers to reflect on the many choices they are making when
ngaging in resilience research and offer more structured ways
o explore and outline the inevitable trade-offs that are made
 Table 1 ). 

Ultimately, the decisions we make at all stages of resilience
esearch, management, and policy have equity consequences,
nd failing to consider and/or address them risks perpetuat-
ng the conditions that lead to vulnerability and inequity in
he first place. Moving forward, we encourage researchers and
ractitioners to not only consider the historical, current, and
uture vulnerabilities and inequalities among groups being
ngaged, but also reflect upon and interrogate the resilience
enses we bring to our research and practices and their impli-
ations. 

ommunity contexts and engagement 

ore broadly, the ways we measure, operationalize, and
chieve resilience ultimately depend on engaging communi-
ies. This can lead to impacts and/or harm depending on how
e approach resilience and, critically, how we engage across

ommunity boundaries. 
While building resilience is a commendable goal, it is an

ncreasingly normative one, which may be at odds with com-
unities that already view themselves as resilient (Soubry and

herren, 2022 ). In many fisheries, research is revealing that
ome fishers see themselves as able to cope and adapt to cli-
ate change and may put less perceived risk on climate change

ompared to other future threats (Johnson et al., 2014 ; Maltby
t al., 2021 ; Nelson et al., 2023 ; Runnebaum et al., 2023 ). Un-
erstanding the context dependency of resilience—how defi-
itions can vary with stakeholders and communities—is nec-
ssary to avoid top-down rigidity, superiority during engage-
ent, and inappropriate strategies that may lead to further
arm or inequities. Failure to incorporate community perspec-
ives of resilience may also perpetuate political and economic
nterests that aim to retain the “status quo” rather than allow
or transformative change and account for community needs
Soubry and Sherren, 2022 ). Sensitivity to community per-
pectives of their own resilience is also important for develop-
ng appropriate metrics and methodologies. It is increasingly
ommon to use “checklists” and assessments to see whether
ommunities conform or not to predefined notions of what
onstitutes resilience. This may lead to assessments indicating
ommunities are not resilient when those being “measured”
ay already feel resilient or have different visions of what

omponents contribute to resilience. Alternatively, communi-
ies may be disheartened or turned off by an assessment that
hey “fail,” resulting in less buy-in. In light of this, how are
e to proceed as researchers? While co-developing meanings
f resilience can help to account for local contexts and un-
erstandings, these issues may still remain, and the trade-offs
utlined above can still give rise to marginalization or disen-
ranchisement. 

Engaging with communities to build their resilience can
ften, intentionally or not, lead to framings and narratives
utting undue burden on individual and community actions to
chieve resilience. This is despite evidence showing that within
sheries systems, many barriers and limits to individual and/or
ommunity adaptation and resilience ultimately stem from
anagement and institutional realms (Monirul Islam et al.,
014 ; Ojea et al., 2017 ; Holsman et al., 2019 ; Beckensteiner et
l., 2023 ; Maltby et al., 2023 ). Working with communities to
nly focus on their own actions and individual resilience can
herefore hold individuals responsible for the state or institu-
ions’ failures to provide them with what they need. These fail-
res include processes and decisions by those very institutions
nd governance systems that often have historically racial-
zed or burdened the most marginalized and disenfranchised
e.g. see commentary by Okafor-Yarwood, 2022 , on fisher-
omen’s resiliency in West Africa). Working to operational-

ze resilience without acknowledging and/or addressing the
oot causes of vulnerabilities and inequities moves the focus
way from the processes that necessitate resilience in the first
lace and thus increases the likelihood of ineffective strategies
nd unjust outcomes (Gill et al., 2023 ). Attention to balancing
etween individual and community action vs. broader man-
gement and institutional actions is therefore needed in both
raming and operationalization of resilience. Valuing and in-
orporating multiple types of knowledge (e.g. traditional eco-
ogical knowledge, local ecological knowledge), perspectives,
nd disciplines in scientific advice and decision processes sur-
ounding fisheries climate-resilience may help to address some
f these issues (St. Martin, 2001 ; St. Martin et al., 2007 ; Lima
t al., 2017 ; Gianelli et al., 2021 ; Murphy et al., 2022 ). 

Fortunately, an increasing emphasis on community engage-
ent has accompanied the proliferation of resilience projects
ithin fisheries science and management. Funders play a role

n this; for example, the David Lucile and Packard Foundation
cean grants (rightfully) expect the centring of communities
nd underrepresented groups within their funded projects
 https:// www.packard.org/ insights/ perspectives/ centering- 
eople- in- our- commitment- to- a- healthy- ocean2/). In the
S, significant new funding from the Bipartisan Infrastruc-

ure Law is being directed through multiple government
gencies to spur coastal resilience, calling for specific at-
ention to community engagement and considerations (e.g.
ttps:// coast.noaa.gov/ funding/ infrastructure.html ). 
While such engagement is critically needed, the costs of

his engagement and participation for communities must also
e recognized. There are risks of over-engagement and stake-
older fatigue (Reed, 2008 ; Goethel et al., 2019 ). Fisheries
takeholders are already overstretched with mounting chal-
enges and limited time, capacity, and resources. This prob-
em is acute in the northeast US, where issues such as cli-
ate change, range expansions of novel species and contrac-

ions of native species, right whale conservation measures, off-
hore wind developments, aquaculture expansion, a lack of
oung entrants into fisheries, and lingering COVID-19 pan-
emic challenges are already demanding significant attention
nd resources (Pinsky and Fogarty, 2012 ; Johnson and Mazur,
018 ; Methratta et al., 2020 ; Pinsky et al., 2020 ; Bisack and
agnusson, 2021 ; Britsch et al., 2021 ; NMFS, 2021 ). Mul-

iple projects seeking answers to often very similar resilience
uestions in the same communities can lead to further fatigue
nd overburdening of participants. These problems are com-
ounded by often a perceived lack of tangible benefits back to
hose who participate. Municipalities and community plan-
ing organizations are likely also managing limited resources
o implement resiliency planning across other issues in addi-
ion to fisheries (e.g. Vicarelli et al., 2021 ). Climate resilience
ramings and implementation therefore not only need to ac-
ount for the wider challenges that will affect the broader re-
ilience of communities but must also consider how best to
ngage communities within these processes. 

https://www.packard.org/insights/perspectives/centering-people-in-our-commitment-to-a-healthy-ocean2/
https://coast.noaa.gov/funding/infrastructure.html


Navigating concepts of social-ecological resilience in marine fisheries under climate change 2273 

 

 

 

 

 

i
s
t  

c
c
t  

c
t

t  

t  

r
t
i
v  

s
g  

w  

O
v
i
e  

i  

w  

c  

w  

s
d

I

G
t  

c  

C
a
a
e

i
i
r
o
s  

s
a
i
i
p
p
o
m
i
o  

e  

s
d  

f  

s  

i  

t
p
w

D
ow

nloaded from
 https://academ

ic.oup.com
/icesjm

s/article/80/9/2266/7301219 by N
O

AA C
entral Library user on 11 January 2024
Progressing climate resilient fisheries in 

resear c h and practice 

In light of the above-described challenges, we suggest 
three overarching recommendations and considerations for 
resilience researchers and practitioners working within fish- 
eries contexts. These are: (1) greater transparency and re- 
flexivity among researchers; (2) increasing coordination and 

communication; and (3) co-developing and co-producing re- 
silience research and strategies. We recognize that these will 
not always be possible to implement, but hope they might 
serve as guidance, spark conversations, and build awareness 
of sticky issues to be mindful of. As outlined in Box 1 , we our- 
selves are navigating these challenges, and use these recom- 
mendations as much for ourselves as to inspire others. Where 
appropriate, we point to lessons or insights from the imple- 
mentation of these recommendations, but given the ongoing 
nature of our work not all recommendations have yet been 

actioned, although we hope to continue making progress to- 
wards them. 

Greater transparency and reflexivity among 

researchers 

While completely aligning resilience metrics and approaches 
may not be possible or even desirable, more transparency to 

reduce confusion and ambiguity is an achievable and worth- 
while goal. Researchers should be clear and upfront in how 

they are defining system scale and bounds (resilience of what,
for whom, and for when), stressors (resilience to what), and 

for their motivations of building resilience (for why). This 
should also include whether they are approaching resilience 
as a property/state, process, or outcome (or combination), as 
we find this to be less defined in this field and a source of 
particular confusion. These distinctions should be clear in re- 
search questions, in interactions with community members 
and fishers during the research process, and with publica- 
tions and communications of research outputs. This can allow 

for a diversity of approaches to suit different communities’ 
needs, capturing the benefits of resilience’s vagueness, while 
promoting clarity to make research be more understandable 
and therefore actionable. 

As mentioned above, this moralizing about defining “re- 
silience of what, to what” has become a resilience research pa- 
per cliché. And yet, we ourselves have been guilty of publish- 
ing research that does not make these clear distinctions, even 

while we wag our fingers in our discussion sections. Articulat- 
ing system bounds and developing shared, clear resilience defi- 
nitions is not trivial; it can be time-consuming and painful and 

may be perceived as a frustrating “semantics” exercise that 
precludes “real” work. But we have reached a point where the 
semantics are impeding policy progress (Meerow and Newell,
2019 ; Moser et al., 2019 ), or, as others have argued, enabling 
maladaptive policies that go against the wishes of the com- 
munities they purport to serve (Soubry and Sherren, 2022 ).
Through laying out these different approaches and challenges,
we hope to prompt reflection and greater clarity in the work 

being conducted by this community going forward. 
We also acknowledge that explicitly defining these ap- 

proaches and bounding our systems is fraught with trade-offs 
and is inherently value-laden. But we have to move past this,
too. Not acknowledging these trade-offs is irresponsible; they 
still exist even when implicit. Being upfront is critical to in- 
forming policy implementation, promoting equity, and min- 
mizing unintended consequences. To the extent possible, re- 
earchers faced with potentially controversial trade-offs might 
ake an “honest broker” approach (Pielke Jr, 2007 ) while co-
reating these approaches and bounds with managers and/or 
ommunity members, laying out the possibilities or pathways 
hat come with specific framings or boundings, to allow poli-
ymakers and communities to determine how to proceed given 

heir values and aspirations. 
Employing structured approaches to interrogating and cri- 

iquing our own methods and assumptions, such as the 5Ws
able, would be a good practice at the outset of any resilience
esearch initiative. Another practical measure to help increase 
ransparency and reproducibility in resilience research is us- 
ng open data approaches. Advances in and community ad- 
ocacy and support for using open data science tools include
imultaneous coding and documentation in script-based lan- 
uages such as R and Rmarkdown, using version control soft-
are like Git, and publishing open-access data. For example,
penscapes provides coaching, training, and community de- 

elopment to support teamwork among researchers conduct- 
ng data-intensive science ( https:// openscapes.org/ ; Lowndes 
t al., 2017 ). Several of us as well as other fisheries researchers
n the northeast region have been engaged in this training,
hich has had transformative impact in the way our teams

ollaborate and conduct and share our research, data, and lab
orkflows (e.g. Fay et al., 2021 )—these practices have also

purred multi-institutional collaborations that link fishing in- 
ustry data with management impact. 

ncreasing coordination and communication 

iven the tangled web of resilience framings, methods, and 

argets that exist currently, we see great potential for increased
oordination and connection between those active in this field.
oordination and communication within and between groups 
re necessary: (1) among researchers; (2) between researchers 
nd fisheries managers/policymakers; and (3) between fish- 
ries sectors and broader sectors. 

Increasing coordination among researchers can lead to pos- 
tive progress but can be frequently overlooked. People nav- 
gating decisions of ways to frame and undertake resilience 
esearch can benefit from sharing and discussing their meth- 
ds or metrics, research challenges and vulnerabilities, and 

tories of success, as well as providing avenues to build con-
ensus and develop new collaborations. Greater coordination 

mong researchers also enables understanding into who is do- 
ng work with what communities and when, potentially help- 
ng to reduce overburdening stakeholders. This can allow for 
otential “piggy-backing” onto existing projects, for exam- 
le, combining two surveys with industry members into one 
r hosting joint community workshops, as well as spurring 
ore thought into when and whether to engage communities 

n new research activities. Recognizing this need, the authors 
f this paper are part of the Northeast Climate Resilient Fish-
ries Network ( https:// www.neclimateresilientfisheries.com/ ),
et up to encourage connection, collaboration, and coor- 
ination among researchers in the region. While in its in-
ancy, the network has provided a useful platform for re-
earchers to engage with each other on challenges and learn-
ngs as we work in the resilience space and facilitate fu-
ure collaborations. Further, sharing unpublished, ongoing 
rojects and initiatives in the region promotes awareness of 
hat communities may be at risk of “too much” engage- 

https://openscapes.org/;
https://www.neclimateresilientfisheries.com/
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ent. More broadly, the recent UN Ocean Decade Fish-
CORE2030 programme aims to enable greater connections
nd coordination among a diversity of stakeholders, includ-
ng researchers, practitioners, and decision-makers at a global
cale ( https:// oceandecade.org/ actions/ fisheries- strategies- for- 
hanging- oceans- and- resilient- ecosystems- by- 2030/). 

We also recognize that researchers and those in the man-
gement and policy spheres need greater dialogue and coordi-
ation. More communication between researchers and man-
gers can help to better align research to management needs
nd priorities. For example, in the northeast, fishery man-
gement bodies produce research priorities lists, helping to
pur research efforts to inform specific needs (ASFMC, 2018 ;

AFMC, 2022 ; NEFMC, 2021 ). Informal groups such as the
ortheast Social Science for Fisheries Management network
nd the national Social Scientists in Regional Fisheries Man-
gement group also facilitate exchanges between researchers
nd managers, creating space to not only share research find-
ngs but also connect earlier in research conceptualization and
esign while also building shared understanding of needs and
hallenges. Connecting these groups can also help to reveal
he types and diversity of resilience research and approaches
eing produced and communicate the need to adapt manage-
ent systems to better account for SES complexity and re-

iliency as opposed to continuing to focus on ecological met-
ics. These conversations can also be initiated through at-
ending and participating in open public meetings, one-on-one
onversations, engaging in ongoing management activities, or
artnering with boundary-spanning organizations and indi-
iduals. Regarding the latter, sustained funding and support
or these roles are critically needed to ensure greater align-
ent of science and management. 
Finally, as management must address multi-scalar , sector ,

nd stressor issues, integrated approaches are required that
ridge management silos and perspectives to better achieve
ES resilience. Increasing communication and coordination
etween different groups and sectors (e.g. public, third-sector,
rivate, food policy vs. fisheries policy) working on opera-
ionalizing and achieving resilience is needed to share capacity
nd be more strategic about how resilience can be achieved
n particular communities (McConney et al., 2015 ; Gill et al.,
023 ). Integrated approaches mean setting shared visions, val-
es, and goals and identifying pathways to achieving them,
equiring both communication and coordination to be prior-
tized in these processes (McConney et al., 2015 ; Stephenson
t al., 2019 , 2023 ). 

o-developing and co-producing resilience 

esearch and strategies 

n addition to increasing coordination among groups, achiev-
ng resilience also critically depends on working with com-
unities to co-develop and produce resilience meanings and

trategies (Borquez et al., 2017 ; Cooke et al., 2021 ; Mills et
l. , 2022 ; Pendleton et al. , 2023 ). Such approaches enable
ommunity contexts and priorities to be centred and consid-
red, utilizing their local knowledge and lived experiences to
round research and strategies. As Borquez et al. (2017) ar-
ue, participatory and co-produced approaches can capitalize
n the vagueness of resilience definitions due to their ability
o be applied flexibly to different contexts. Aligning research
nd objectives to community needs can also promote factor-
ng in other important considerations like wellbeing and sus-
ainability, which cannot be assumed to be achieved when op-
rationalizing resilience (Coulthard, 2012 ; Chaigneau et al.,
021 ; Nelson et al., 2022 ). This could include a greater delib-
rative focus on understanding the drivers of inequities com-
unities face and the equity implications and considerations
f the trade-offs being made when framing resilience goals
nd identifying solutions (Walsh, 2018 ; Gill et al., 2023 ). Im-
ortantly, co-production approaches can also ensure that the
ays researchers and decision-makers engage with communi-

ies are appropriate for the communities themselves and lead
o more tangible outcomes and benefits, helping to reduce
takeholder fatigue. 

We acknowledge that co-production can be a complex,
essy, and challenging process. It can require considered and

ntentional thought and care to how (and why) stakeholders
re engaged throughout the process (Mach et al., 2020 ; Breck-
oldt et al., 2021 ; Cooke et al., 2021 ; Zurba et al., 2022 ).

t depends on researchers actively listening and being ready
o adapt their questions, methods, and tools, often outside
f their “comfort zone” or traditional mindsets or modes of
orking (Breckwoldt et al., 2021 ). In some cases, this may
ean utilizing novel approaches that disrupt mainstream re-

ilience approaches and push for more transformative changes
for example, see Reilly-Moman’s (2021) work on using con-
epts of care in resilience for coastal communities) or investing
ignificant time to build trust and relationships. Additionally,
llowing stakeholders to choose whether they wish to be part
f such endeavours rather than setting expectations for their
articipation is also important for these types of approaches.
rameworks such as those developed by Key et al. (2019) can
ssist researchers in understanding the continuum of commu-
ity engagement in their research initiatives. Co-development
ay also require the willingness or flexibility from funders to

llow work plans to develop and change as projects progress.
Engaging with multiple stakeholders can be at times

esource-intensive, difficult, and challenged by power dynam-
cs and imbalances, issues that researchers should consider
rior to and during engagement. Current short-term fund-
ng mechanisms that do not account for the need to build
elationships and trust or allow for long-term contracts
or continued engagement with communities further chal-
enge co-production approaches. Despite these challenges,
o-production can be successful, and it is increasingly
ecessary to ensure that the ways we frame, build, and
perationalize resilience are reflective of community needs
nd their desired futures. There are increasing numbers
f co-developed research projects within the northeast
S, in part facilitated through mechanisms such as the
OAA Fisheries northeast Cooperative Research Branch

nd the National SeaGrant American Lobster Initiative,
hich emphasize and encourage the need for commu-
ity engagement and involvement within scientific studies
 https:// www.fisheries.noaa.gov/ new- england- mid- atlantic/ 
cience- data/cooperative- research- northeast and https://
eagrant.umaine.edu/ extension/ american- lobster- initiative/). 
ork such as the American Lobster Fishery Social Indicators
esearch Project also provides an innovative example of
ndertaking collaborative work with scientists, community
nd industry members, and fisheries managers to progress
esilience research for the Maine lobster fishery ( https:
/social- oceans- lab.github.io/social- indicators- project/). 

https://oceandecade.org/actions/fisheries-strategies-for-changing-oceans-and-resilient-ecosystems-by-2030/
https://www.fisheries.noaa.gov/new-england-mid-atlantic/science-data/cooperative-research-northeast
https://seagrant.umaine.edu/extension/american-lobster-initiative/
https://social-oceans-lab.github.io/social-indicators-project/
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Conclusion 

We see this as an exciting and meaningful time to be work- 
ing on climate resilience in fisheries. While the prolifera- 
tion of resilience approaches and initiatives just in this re- 
gion comes with challenges, it is heartening to see growing 
interest in resilience and social-ecological approaches among 
researchers and practitioners. The challenges we outline above 
that are more internal to research communities, around har- 
monizing, and coordinating definitions and methods, are signs 
of a growing field with much work to be done. The diver- 
sity of approaches to fisheries climate resilience in the north- 
east US is valuable, and we have much to learn from each 

other’s work through greater communication and conversa- 
tion. Those challenges that represent broader institutional 
barriers—such as research incentive structures, funding time- 
lines, and limited management capacity to act on qualita- 
tive social-ecological information—are widely shared across 
applied research efforts and may require longer-term, more 
transformative change in how we conduct research, engage 
with communities, and manage fisheries. As unprecedented, 
unequivocal extreme heat events make climate change more 
apparent and urgent, and acceptance of and demand for holis- 
tic, interdisciplinary approaches in fisheries management, re- 
search, and funding initiatives becomes more widespread, we 
do seem to be at or approaching an inflection point with po- 
tential for real change and progress. In the meantime, we have 
benefited from learning more about each other’s work and 

hope that continued coordination can help us overcome some 
of these challenges and create these opportunities. 
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