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Motivation

CLIMATE CHANGE

Marine heatwaves,
ocean acidification,
extreme weather

FISHING
COMMUNITY

Newport, Oregon

OCEAN USE
PRESSURES

Offshore wind, marine
spatial planning,
environmental conflicts

People - Jobs « Businesses

Stock declines,
conservation
measures

FISHERY CLOSURES

Culture - Infrastructure

MARKET

DISRUPTIONS
Price volatility,
trade shifts,
changing demand

CHANGING STOCK
DISTRIBUTIONS

Shiffing abundance
and species

RISING COSTS

Fuel, gear, labor,
insurance,
operating costs

REGULATORY
CHANGES

Management actions,

s new requirements,
% policy changes COMMUNITY OUTCOM ES
e Lo o)
| L
Jobs & ! Local Participation & Soclal & Cultural | lnfrastructure & Resilience &
Livelihoods | Businesses | Engagement Well-being Services Abnllty to Adapt

~
INFRASTRUCTURE
CHALLENGES
Aging facilities,
maintenance needs,
disaster impacts

J

'+

Council decisions influence how communities experience,

respond to, and adapt to these challenges.
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Goal

Improve the Council’s ability to understand how
management actions affect fishing community resilience.

..
v | v
75 B r’ ™\ ' d
ea®g ' .
lsl || Q |
Identify Identify Apply Across
Resilience Attributes Measurable Indicators West Coast Communities
Develop a conceptual framework Develop practical, measurable Apply the framework and indicators
of what makes fishing communities indicators to assess community to all West Coast fishing
more or less resilient. resilience. communities.

& Y, . =y \
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What Do we Mean By Resilience?

= Resilience:

o The ability of a fishing community to withstand, recover from, and adapt to disturbances

o Applied in the context of National Standard 8, to provide for sustained fishery participation and
minimize adverse economic impacts

*  Hshing community:

o Place-based and substantially engaged in or dependent on fisheries
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Deliverables

o Community Resilience
Evaluation Methodology |

® Synthesis of literature and
' availability of existing tools,
frameworks, and indicators

e Set of attributes & indicators |
| for assessing the resilience of
West Coast fishing communities

Three main deliverables

o Community Resilience

Framework

e How Council actions affect
community resilience

® Narrative or analytical, as
appropriate

%  * Notadashboard. Products including code may be integrated into a dashboard later.

NorthernEconomics

Management Evaluation |

?C%% o Case study of

a Council action

e Baseline Assessment of
West Coast Fishing Community
Resilience

e Application of framework to
a Council action




Vision For the Tool

INPUTS METHODOLOGY FRAMEWORK DECISION SUPPORT

. -
* Fishery & economic data * Resilience attributes ¢ Resilience impact assessments ¢ Inform Council decisions
e Community & social data e Indicators & metrics * |dentification of vulnerable ¢ Integrate into existing
A ) . communities processes
e Council management actions * Analytical approaches
» Trade-offs & opportunities ¢ Allow for changes and

External conditions & shocks

updates over time

SR RIS

Ongoing Learning & Improvement

The framework promotes transparency, consistency, and learning to strengthen community resilience over time.
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Phases and Timeline

PHASE 1-2 PHASE 3 COUNCIL REVIEW PHASE 4 FINAL DELIVERABLES
Foundation & Synthesis Draft Methodology (June 2026) Framework & Application (Sept 2027)
a .
o ® a )
[ @ @
.
e Literature review e Define resilience attributes * Review draft methodology ¢ Develop decision-support e Final methodology
¢ Council process mapping e |dentify indicators & » Feedback on framework framework e Final framework
e Data & indicator gaps data sources design e Apply to case study e Case study results
e Synthesize findings e Develop evaluation * Input on case study * Conduct baseline resilience e Baseline assessment of
o Synthesis & Gap Analysis approach selection asslessment community resilience
report e Refine Methodology and
Framework
2025 - Early 2026 Early - Mid 2026 June 2026 Mid 2026 - Sept 2027 Sept 2027
2 |
b Refinement & Iteration 3

All final products, including the final methodology and framework, will be delivered by the end of September 2027.
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Today

= Foundations of the Methodology
o Summary of Key Findings
o Design Principles for the Methodology

=  Draft Methodology

o Overview

o (Core Concepts &Components
=  Recommendations and Feedback
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Questions?







Synthesis Report Components

* [iterature Review & Interviews

" Quarterly Advisory Team Meetings™
= Overview of Council Processes

= Existing Tools, Metrics, and Indicators
=  Existing Resilience Frameworks

" In-Progress Initiatives

*Advisory Team composed of 11 individuals from government, NGO, and academia to provide informal guidance and
support throughout the project

NorthernEconomics
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Key Finding #1

Existing approaches provide a strong | m
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*The project team 1S tracklng NMES updates to CS\/L as Commercial fishing engagement (2023) Recreational fishing engagement (2023)
well as other related in-progress work at the NWESC.

NorthernEconomics



Key Finding #2

= Most Council decisions require forward-looking analyses

o (Council processes evaluate impacts before they occur
= Resilience frameworks often are retrospective

= Therefore, vulnerability framing 1s useful

Event [ Immediate
Pre-E A i
re-Event (Disturbance) daptive

\ Response

Post-Event
Impact

* Leave

* Changein e Less crew
Social & Fishing Regulations === ¢ Change gear or
Conditions * Hazards: species
stormes, oil * Sell quota
Vulnerability spills, etc. * Alter fishing
Baseline patterns, etc.
Time 1

_} Social & Fishing
Conditions

[ Vuln*eregility ]

Time 2

;[ Resilience Capacity

1 e

From climate.qov

NorthernEconomics
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https://toolkit.climate.gov/fisheries-and-coastal-communities#:%7E:text=The%20Bottom%20Line:%20A%20range,natural%20or%20man%2Dmade%20disruption

Key Finding #3

Adaptive Capacity 1s Important- but 1s difhcult to measure
= 'The ability to respond and adjust to impacts

= [terature outlnes that some aspects may be easier to measure:
o Hexibility, assets

=  While others are challenging:

o Organization, learning, agency
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Key Themes from Interviews

= [nfrastructure is important, but date_|

limited
=  (umulative stressors matter

* FHshing communities are diverse and
may require unique considerations

= Additional research and/or data
collection would support a more
complete view of community resilience,
mcluding social capital

NorthernEconomics

16



Design Principles for the Methodology

= Build from existing approaches

= Prioritize practical application

= Support forward-looking analysis

* Incorporate adaptive capacity where feasible

= Mamtam flexibility to adapt to new data, unique considerations of fisheries

= Acknowledge uncertainty

NorthernEconomics
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Community Resilience Methodology Approach

NorthernEconomics

@ Vulnierability
V' & L -

N 4

Exposure Adaptive Capacity Sensitivity
Stressors affecting The ability to change in Community dependence
the community response to stressors on fisheries and

social vulnerability

_O_ Assessing vulnerability enables forward-looking evaluation of community impacts and

reflects the assumption that less vulnerable fishing communities are more likely to be resilient.

18



Exposure

=  What stressors affect
the community?

NorthernEconomics

=)

REGULATORY
CHANGES

Management actions,

new requirements,
policy changes

FISHERY
CLOSURES
Stock declines,

conservation
measures,

emergency actions

i

CLIMATE CHANGE

Marine heatwaves,
ocean acidification,
sea level rise,
extreme weather

~

b-

OCEAN USE
PRESSURES

Offshore wind,
marine spatial
planning,

ocean use conflicts

MARKET
DISRUPTIONS
Price volatility,
trade shifts,
changing demand

:“ Exposure =  The stressors or changes that affect the community.




Sensitivity

* Howlikely1s the
community to
experience 1mpacts?

o Dependence on
fisheries

o Social vulnerability

NorthernEconomics

)

How much the community
relies on fisheries for
economy and livelihoods.

DEPENDENCE ON
FISHERIES

Xols

Se.,
!
i

.
L

Fishing engagement

Fishing reliance

Fishery participation

SOCIAL
:‘; VULNERABILITY
(SVI/ CsVI)

Underlying community
characteristics that can
increase vulnerability to
stressors and reduce
ability to cope.

‘9 Socioeconomic status
el
o] Labor force structure

ﬂ Housing characteristics

EE Gentrification
8

513 SENSITIVITY =

The degree to which the community may be affected
based on its dependence on fisheries and its

social vulnerability.
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Adaptive Capacity

= Howable is the
community to
adjust?

NorthernEconomics

ADAPTIVE CAPACITY = The ability of communities to
adjust or change in response to stressors

HIGHER ADAPTIVE CAPACITY I

ADAPT & ADJUST
‘r Diversify, innovate, and

mobilize resources

|

MAINTAIN FUNCTIONS

‘.‘ Busmess_es. jObS: and
communlty services
remain stable

/} RECOVER & THRIVE

I Stronger and more
resilient over time

3

SHORTER DISRUPTION.
STRONGER RECOVERY.

:|’

STRESSOR

LOWER ADAPTIVE CAPACITY

Nata

\\ LIMITED OPTIONS

Fewer resources, rigid
systems, limited flexibility

PROLONGED DISRUPTION
Business losses, job
reductions, and strained
services

LONGER RECOVERY

Persistent impacts and
greater vulnerability

&y

I

DEEPER IMPACTS.

FACTORS THAT STRENGTHEN
ADAPTIVE CAPACITY A LONGER DISRUPTION.

Diverse livelihoods « Strong social networks

Access to resources * Flexible policies
Knowledge & learning « Leadership
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Adaptive Capacity

= Howable 1s the community to
adjust?

o Six domains

= Assets and flexibility currently
the most feasible to construct
indicators of

NorthernEconomics

LEARNING

access to
information,
knowledge, and
experience

ASSETS

AGENCY
available ability to influence
resources, decisions and
infrastructure, pursue desired
and capital ADAPTIVE outcomes
CAPACITY
The ability of
communities to adjust
FLEXIBILITY or change in response ORGANIZATION
ability to adjust 18 cUgeegrs strong networks,
strategies, leadership, and

activities, and effective
behaviors institutions

SOCIO-COGNITIVE

shared values,
norms, and
attitudes that
support change

o® ADAPTIVE CAPACITY DOMAINS
.

L 4
| Six interrelated dimensions that shape a community’s ability to adapt.
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Example Indicators

Example Questions Example Indicators

(limate Mulnerability Assessments
(CVAs), management changes

Exposure

Sensitivity

Adaptive Capacity

NorthernEconomics

What affects the community?

How dependent 1s the community?

How able 1s the community to adapt?

Reliance, engagement, (SV], fishery
participation networks

Hshery and industrial diversification

24



How This Could be Applied in the Framework

= Identify affected communities
= ASsess exposure

" Bwaluate sensitivity

= (onsider adaptive capacity

= (Compare alternatives

25



Challenges for Developing the Framework

= Missing indicators- CVAs, domains of adaptive capacity

= (onfidentiality

*  Hshing Community Scale

=  Mamtaming flexibility while providing something that can be consistently apphed

NorthernEconomics
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Next Steps

* Incorporate any revisions or changes mto the draft methodology

=  Draft framework; case study, and baseline assessment for Review next June

NorthernEconomics

PHASE 1-2 PHASE 3
Foundation & Synthesis Draft Methodology

e Literature review

e Council process mapping
o Data & indicator gaps

¢ Synthesize findings

e Synthesis & Gap Analysis

report

COUNCIL REVIEW PHASE 4 FINAL DELIVERABLES
(June 2026) Framework & Application (Sept 2027)

¢ Define resilience attributes * Review draft methodology e Develop decision-support ¢ Final methodology
* |dentify indicators & » Feedback on framework framework e Final framework
data sources design * Apply to case study e Case study results
o Develop evaluation « Input on case study e Conduct baseline resilience e Baseline assessment of
approach selection assessment community resilience
o Refine Methodology and
Framework

& & o @ >

2025 - Early 2026

Early - Mid 2026 June 2026 Mid 2026 - Sept 2027 Sept 2027

1 Refinement & Iteration J

All final products, including the final methodology and framework, will be delivered by the end of September 2027.
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Case Study Options

= We will apply the methodology and framework m a case study of a Council decision.

Al

*  Tpe of case study has different tradeofs:

o Specifications Action:

- The most common and routine application

- Less likely to have long term consequences or considerations (e.g., exposure to climate threats)

o Hshery Amendment:

- May have opportunity to explore interaction with longer term impacts
- CRDT may be less often used if unique, ad-hoc impact analysis methods are applied

o Retrospective Analysis

- More types of actions, allows comparison to previous approaches

o (Current Action

- Requires coordination with ongoing impact analysis efforts, limits options

NorthernEconomics
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Desired Areas for Feedback

* Tpe of case study
o Specifications or amendment

o Retrospective or current action

= Recommendations to ensure the methodology and framework are useful for decision-
making
o Suggestions for other data, metrics, or indicators to consider

o Feedback on types of outputs

NorthernEconomics
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Thank you!

Melissa Errend

Principal
Northern Economics, Inc.

melissa.errend@norecon.com I\
9072745600 y

Karma Norman

Social Scientist
Northern Economics, Inc.

karma.norman@norecon.com
2064191069

Northern
Economics
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Key Terms

* Fishing community:
o Place-based and substantially engaged mn or dependent on fisheries (MSA definition)

= Resilience:

o 'The ability of a fishing community to withstand, recover from, and adapt to disturbances (here fishery
management decisions)

o Defined m the context of National Standard 8, to provide for the sustained community participation and
minimize adverse economic impacts

*  Milnerability:

o Pre-disturbance condition, mversely related to resilience

= Adaptive Capacity:
o Acomponent of resilience, the ability of a fishing community to adjust to disturbances

NorthernEconomics



Exposure Indicators

Potential Exposure Indicators |Possible Source

Landings/effort in fishery in queslisiilie GaFiE]

Vessels/AngleEsxposed Fish ticket and permit data
S] o =Ter (LN O [1g T CAVAT [ T=T =1 o] 1107 NOAA Fisheries’ CVAs (McClure et al. 2023)

Sea Level Rise Index CSM (Jepson and Colburn 2013)

Storm Surge Index CSM (Jepson and Colburn 2013)
Relative Stability Index Speir et al. 2023

NorthernEconomics
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Sensitivity Indicators

NorthernEconomics

ossible Sources

=

Potential Sensitivity Indicators

Commercial/recreational fishing engagel@siiii¥c#:18%1) ¥,

Commercial/recreational fishing reliancd@siniii¥c¥:18%1) ¥,

Node strength Iz’glz“ti():lpatlon networks (Fuller et al. 2017; Fisher et al.

Proportion of community revenue,

participation, permits, and/or landings .
o R Yy ppepr gy act i, federal and state permt data

question

Social Vulnerability g‘“&ﬁggg :?:LC;O";‘;“ 2013, Harvey et al. 2021);
Table 4
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Adaptive Capadilyalistic Indicators

Domaih ____IAttributé

Wealth and reserves

Feonomic diversity

Hexible and agile infrastructure

Access to economic opportunity

Mobility
Place/livelihood attachment

Social capital

Assets
Technology advancement, adoption, and
transfer

Flexibility
Modular and open infrastructure

Diversity of knowledge sources
Learning
Access to knowledge

pgoncy [
Psychological and Cultural Capabilities

NorthernEconomics

Possible Indicator (source

City budgets (US Census, Municipal Research and Services Center),; Self-reported incomes (West Coast Fishery Participation Survey)
Fisheries diversification (PacHIN), industrial diversification (Census and or BLS data)

Number of species (or types of species) at processors (Processed Products Survey), temporal and species diversification

Public transportation availability ,(National Transportation Atlas Database), non-fishery incomes (West Coast Fishery Participation Survey),
industrial diversification (Census and or BLS data)

Harvester permit diversification (permit data)

Job/livelihood satisfaction measures (Holland, et al. 2020 — West Coast Fishery Participation Survey data)

Number of active participants in community programs (compared to population), social capital measures by community (West Coast
Fisheries Participation survey data)

Age of vessels and/or equipment on boats, age of infrastructure

Ease/ capacity of processor adaptation to novel species

Diversity of levels of education available, diversity in fields/industries, diversity in lived experiences

Internet access, diversity of educational institutions, ease of access to relevant information sources

Measures of management process participation
Place attachment, resilience mindset

Table 5
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https://www.bts.gov/ntad

Adaptive Capadialistic Indicators

Fishery diversification Shannon diversity index of fisheries revenue Holland and Kasperski 2016 (CESR, fishticket data fiom PacFIN Ex-post measure, but most
landed in a given community across readily accessible
species/fishery groups

BI1 o Lol = IR NI o= 1i (o g R ETRYLEE Shannon diversity index of revenue Abbott et al 2023 Fishticket data from PacFIN Ex-post measure, developed

and investigated at the level of
WCharvesters

[oTo V(=1 W [T (5T fer=1iTe Ja WA=Tolo]p o) Shannon diversity index of employment growth  Kim and Reimer 2025 Census or BLS employment data (varyin Developed at level of

n a community terms of scale and detail) community in AKbut

equivalent employment data
are not available on the WC,
requiring tradeofls

Fishing permit diversity Simpson diversity index of active fishing permits ~ Sethi, Reimer, and Knapp 2014 NMES WCR federal permit data, state Ex-ante and developed at level

(community) permit data (ODFW, CDFW, WDFW) of community in AK

g To Rty g TG NSV ETRYEE) Shannon diversity index of permits held Sakai, Abbott and Holland (2025)  NMES WCR federal permit data, state Ex-ante developed for WCbut

permit data (ODFW, CDFW, WDEFW) at the level of individuals

g (o0l RO NN = (i (ol a N (s E WY1 = Shannon diversity index of fishery and non- Treakle, Abbott, and Holland (2023) West coast fishery participation survey ~ Ex-post developed for WC
fishery income sources harvesters

Table 6
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