Framework for Narrowing the
Scope of NMFS Management and
Science in a Risk/Value Matrix

Calculating Economic Value, Social Value, Environmental Risk
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Species Groups

CFMC GFMC SAFMC HMS / Other
» Deepwater Bottomfish  Coastal Pelagics  Coastal Pelagics HMS
» Shallow Water Reef Fish » Deepwater Bottomfish » Deepwater Bottomfish » Sharks

« Small Pelagics
* Spiny Lobster

* Queen Conch

* Dolphin/Wahoo

* Red Drum

* Shallow Water Reef Fish
* Shrimp

* Spiny Lobster

* Dolphin/Wahoo

* Shallow Water Reef Fish
* Golden Crab

* Shrimp

* Spiny Lobster

* Tunas/Billfish

Other

* Gulf Menhaden

* SA Menhaden




General approach

Value Categories
_ o Commercial
High Risk/ "9\ High Risk/ « Recreational
Low Value High Value e Social (over and
above economics)

@ % Risk Categories
e Susceptibility to env.

Low Risk/ Low Risk/ Phenomenon and fishing

Low Value High Value (CVAIPSA)
Low e Ecosystem impact

risk




National Working Group of Economists Met Last Year

e After several months of meeting we decided on Value-Added
e Commercial and recreational estimates can be added

e Relatively easy to calculate for the entire country

® Readily available

e Reasonable snapshot



Value-Added Chain: Commercial vs. Recreational Fishing

COMMERCIAL FISHING
(Higher Multiplier)

Sy o figg —p Wy —p 20 s =D 3R

Fishing Vessel  Processing Plant Wholesaler/Distributor Restaurant Grocery Store Final Consumer
(Initial Catch) Value Added: Value Added: Value Added:
Labor, Packaging Transport, Logistics Preparation, Service, Retail
€D value Added € value Added € Value Added € value Added ) Value Added
RECREATIONAL FISHING

(Lower Multiplier)

Recreational Tackle Shop Marina Guide/Lodging Recreational
Angler (Gear) (Fuel/Dockage) (Service) Experience
Expenditures on Final Goods & Services (Consumption)
© value Added

" Commercial chain has more stages of intermediate production, creating value at each step.
Recreational expenditures are mostly for final consumption, with a shorter supply chain.



Why Do Value-Added Multipliers Differ Between
Commercial and Recreational Fishing?

Feature Commercial Fishing Revenue Recreational Fishing Expenditures
Economic Intermediate Good: The start of a Final Good: The end of a consumption
Position production chain. chain.

Primary Processing & Distribution: Fish are Retail Sales: Anglers buy gas, food, and
Driver filleted, shipped, and cooked. gear.

Leakage Moderate: (Fuel, Gear), but offset by High: Many goods (tackle, engines) are
Risk high domestic labor in processing. imported; money leaves the economy.
Value Cumulative: Includes value added by Singular: Mostly limited to the retail margin
Added processors, truckers, and restaurants. and service industry wages.




Commercial Sector Value Added

Revenues per
Species Group

Multiplier

~4

Product Flow Species
Handler (5) Category (20)

Impacts Model

Personal Income Multipliers
Output Multipliers

1. Personal Income Impacts

2. Output Impacts
3. Employment Impacts

Summed
Landings
Revenue

Employment Multipliers

— Direct

+

Regional
Purchase

+

~
a Induced

CoefTicient
(RPC)

Total Total

M Muiltipliers/constants B Variables @ Loops - # Multiplication — -+ Equals




Data Sources for Commercial Analysis

Region / Fishery

Database

Gulf

Shrimp Database, SEDAT

South Atlantic Shrimp Database, SEDAT

Caribbean Accumulated Landings System (ALS)

HMS HMS Database, Pelagic & Shark Quota
Tracking

Menhaden Fisheries One Stop Shop (FOSS)




Commercial Analysis Acknowledgments

e SEFSC: Yanet Jimenez (Gulf and South Atlantic fisheries), Alan Lowther
(Gulf and South Atlantic shrimp, menhaden, golden crab), Kim Johnson and
Stephanie Martinez (Caribbean fisheries), Kyle Dettloff (South Atlantic shrimp
fisheries)

e HMS: George Silva (Highly Migratory Species fisheries)

e SERO: Maria Lopez (Caribbean fisheries)

e FMCs: Assane Diagne (Gulf fisheries), John Hadley (South Atlantic fisheries),
Graciela Garcia-Moliner (Caribbean fisheries)

e HQ: Amy Djukanovich (Input-Output analysis), Ben Fissel, and Cameron
Speir.



Recreational Fishery

Value-Added Calculation Formula
Target Trips x Adult Share x Expenditure x VA Multiplier = Value-Added

ail | S ||~ |/

Target X Adult X Expenditure X VA — Value-
Trips Share per Trip Multiplier Added
—> —> —> —>
MRIP 2018-24 86-98% $15-760 0.94-1.40 $M by
PR MRIP 2016 by state/mode by state/mode by mode Species Group

TX/LA 2018-24

2022 Survey

2022 & PR 2011
GDP deflator

2022 Multipliers

(2018-24)




Recreational Fishing Value-Added Calculation Data

@ —— B & —_—— = (
@ (5,
1. Target Trip Data 2. Expenditures
Primary Source: US National:

MRIP Survey Data (2018-
2024) for the Atlantic and

Gulf Ccasts (Maine to
Mississippi).

» Texas: Texas Parks and Wildlife

Department (TPWD) Creel
Surveys.

* Louisiana: Louisiana
Department of Wildlife and

» Puerto Rico: NMFS 2016 Proxy
Data (used to fill 2018 data
gaps post-Hurricane Maria).

Fisheries (LDWF) Creel Surveys.

specific offshore trips.

Lovell et al. (2025) — The
economic contribution of
marine angler expenditures
(Base 2022 data inflated to
2024 dollars).

Puerto Rico: Lovell et al.
(2013) — (Base 2011 data
inflated to 2022 dollars).

HMS Tunas/Bllifish:
Specialized expenditure
estimates (Hutt) used to refiect
the higher costs of these

@%ﬁ
3. Economic Multipliers

2022 Recreational/Angler
Expenditure 1O Models
(sourced from Lovell et al.
2025)

s mme

e

&)

4. Adjustments

Inflation: All economic
values were standardized
using the GDP Deflator.




2024 Value Added

Comparison by Species Group (Millions $)

GFMC: Shallow Water Reef Fish
GFMC Shrimp

HMS Tunas/Billfish

Gulf Menhaden

GFMC: Red Drum

GFMC: Coastal Pelagics
SAFMC: Coastal Pelagics
AFMC: Shallow Water Reef Fish
SAFMC Shrimp

SAFMC Spiny Lobster

GFMC Spiny Lobster

HMS Sharks

SAFMC: Dolphin/Wahoo

GFMC: Dolphin/Wahoo

CFMC: Spiny Lobster

GFMC: Deepwater Bottomfish
SAFMC: Deepwater Bottomfish
CFMC: Deepwater Bottomfish
CFMC: Shallow Water Reef Fish
CFMC: Queen Conch

CFMC: Small Pelagics

SAFMC Golden Crab

SA Menhaden

$

o
<

$200M

$400M

$600M $800M

Value Added (Millions USD)

@ Recreational Value @) Commercial Value

NOTE ON UNCATEGORIZED

$10.3 Billion in recreational value falls
into the "Uncategorized" sector (84% of
trips). It is excluded here to maintain
scale for specific species.

$1000M $1200M

$1400M



Social value approach

Methodology developed in consultation with social scientists from NEFSC, PIFSC,
AFSC, and Headquarters, and draws on structured expert knowledge

Key Characteristics:

ﬁ Metric: Qualitative (High, Medium,
Low)

Implementation: Standardized
Qualtrics survey

Unit of Analysis: Species group by
region

o<<
|l

| E—— Criteria: Defined sociocultural criteria

Pilot Phase: 5-10 experts per region
(Gulf, South Atlantic, Caribbean)

Classification Rule: Species groups are
classified as “High Social Value" if they
meet a predefined supermajority threshold
(e.g., 2 60% of experts rating “High™).



Scoring Criteria

CRITERIA

Heritage and Traditions

Community Identity and
Connection

Subsistence Use and
Food Security

Recreational Well-being
(non-commercial)

Teaching and Knowledge

DEFINITIONS

This species is tied to the history of the area. It is central to long-standing customs,
ancestral harvests, or rituals that have been practiced for generations.

This species is a local icon that people are proud of. It brings the community together
through clubs, local events, or simply by being a common topic that connects
neighbors.

This species is a vital source of healthy, affordable food. It is relied upon to feed the
household or is shared with others in the community to ensure no one goes hungry.

This species is important for fun, relaxation, and mental health. It provides a reason to
get outdoors, de-stress, and enjoy the challenge of the catch.

This fishery is used to pass down specific skills or environmental wisdom. It is a way for
elders or experts to teach the next generation how to “read the water" and respect
nature.



Scoring Criteria

Assign one ranking (none, low, medium, LIKERT SCALE
high) based on extent to which species in Score Definition
group contribute to regional sociocultural

. None (0 i ibuti
value. Consider: (0) No meaningful contribution at the

regional scale

® Geographic SCOpe across the [G0ION Low (1)  Limited or localized contribution; relevant
225 Number and diversity of communities to a few communities or user groups
or user groups - 3 T :
@ F grotp d oy f Medium  Meaningful contribution across multiple
Aol S UVACTTTO Bl IS T AL (2 communities/subregions; not broadly
recognition or use defining at the regional level

s Cultural depth or identity linkage

. U High (3 . : =
& Degree of substitutability igh(3)  Broad, consistent, regionally defining;

central to identity, tradition, or social
function



Sample survey page for

South Atlantic

Coastal Pelagics:

Inetructione



Coastal Pelagics: Social Value Analysis

Social Value Dimensions

Heritage and Traditions =) Medium (2)\
Primary species: King mackerel

Comments: Regional kingfish tournaments and seasonal runs are part of coastal
fishing traditions, though not as deeply rooted as reef fisheries. )

Community Identity and Connection
Primary species: King mackerel
Comments: Important to charter fishing communities and tournament circuits;

=) Medium (2)\

contributes to local coastal identity in some arees. )
Subsistence Use and Food Security =) Low (1) g
Primary species: Spanish mackerel, cobia

Comments: Consumed locally but not a major subsistence species, more relevant

for recreational and commercial markets. )
Recreational Well-Being (non-commercial) =) High (3)\

Primary species: King mackerel, cobia
Comments: Highly valued by recreational anglers; supports fishing trips,
tournaments, and seasonal targeting that contribute strongly to enjoyment and tourismj

Teaching and Knowledge
Primary species: Spanish mackerel
Comments: Used to teach basic fishing methods (e.g., trolling), but not a major focus

=> Low (1) )

of cultural or ecological knowledge systems. )

Analysis Summary

Sample Calculations:

¢ Heritage and Traditions = Medium (2)
Community Identity = Medium (2)

¢ Subsistence = Low (1)
» Recreational Well-Being = High (3)
¢ Teaching and Knowledge = Low (1)
Total =9
Overall Rank:
0-5 6-10 1-15
Low Medium High

=) Overall Rank: Medium

Interpretation:

.+ Strongly driven by recreational value
=/ (one high score)

eg Lacks depth in heritage, subsistence,
and knowledge dimensions

+ Lands squarely in the middle overall



Risk categories

e Susceptibility to environment (climate vulnerability)
e Susceptibility to fishing (productivity-susceptibility)
e Ecosystem importance

Methods and caveats:

e Scores calculated species-specific level for each
metric

e For species grouping scores, used averages of
individual scores weighted by recent commercial
revenues (last 20 years)

e Scores not available for all species (larger gaps for
Caribbean region)

e Scores within species groupings were similar, thus
weighted averages not heavily influenced by selection
of years for revenues or missing species

RESULTS: CVA PSA
CFMC Deepwater Bottomfish 3.1

CFMC Shallow Water Reef Fish 2.78 2.80
CFMC Small Pelagics 2.06

CFMC Spiny Lobster 3.00 264
CFMC Queen Conch 4.00

GFMC Coastal Pelagics 1.79 246
GFMC Deepwater Bottomfish 2.82 3.62
GFMC Dolphin/Wahoo 118 2.46
GFMC Red Drum 1.00 3.00
GFMC Shallow Water Reef Fish 1.95 3.31
HMS Sharks 212 3.68
HMS Tunas 1.70

SATL Coastal Pelagics 2.03

SATL Deepwater Bottomfish 400 3.48
SATL Dolphin/Wahoo 2.00

SATL Shallow Water Reef fish 2.82 3.14
GFMC Shrimp 1.00 246
GFMC Spiny lobster 200 2.46
Gulf menhaden 2.00

Atlantic menhaden 2.00
SAFMC Golden Crab 4.00
SAFMC Shrimp 395 2.66

PANAPF=R AN AN L s

A N



usceptibility to the environment
204 __ =

25

CVA score

e Gulf, South Atlantic and HMS — used overall vulnerability
scores (sensitivity x exposure) from published climate i

vulnerability analyses (CVAs) 104 =
e Caribbean — used preliminary sensitivity scoring and GUf SA CFMC HMS

exposure analysis; calculated vulnerability according to region

published methods .

40 —
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Susceptibility to fishing

Scores derived from a variety of
outdated documents (~2011) using
similar methods

PSA is combination of productivity
scores (life-history attributes) and
susceptibility scores (catchability
and management)

Slightly different methods across
regions; raw scores were
standardized to a common scale
Final results cross-referenced
where possible to ensure correct
interpretation/translation

Caribbean based on oo
few species (n=5) iz

Gulf of Mexico (26)
Western Pacific (2)
Total

Use of Productivity and Susceptibility Indices
to Determine Stock Vulnerability, with
Example Applications to Six U.S. Fisheries

S. Patrick, P. Spencer, O. Ommseth, J. Cope, J. Field, D. Kobayashi,
 Gedamke. E. Cortés, K. Bigelow, W. Overholtz. J. Link, and P. Lawson

USE OF PRODUCTIVITY-SUSCEPTIBILITY

ANALYSIS (PSA) IN SETTING ANNUAL CATCH
LIMITS FOR U.S. FISHERIES: An Overview

Overall Risk Score

Low

High
48

PSA score

PSA score

36
34
32
3.0
28
26

36
34
32
3.0
28
26
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shallow water reef fish —

sharks and tunas —




Ecosystem importance

Ecosystem Importance Ranked by SURF Score
‘Combined” = all Ecopath age stanzas combined

. Menhaden_Combined § [

e Ecosystem importance scores ey

Broyvn shr?mp:

calculated using the SURF index Spansh kot Combinad
, . . Dolphinfish q
(Plaganyi and Essington 2014) gLt napoer
Red snapper_Combined 1

Gray Snapper

e Connectivity index weighted by e

Greater Amberjack 1

Ecopath diet matrix proportions Carbbomn Sphy Lot

Red grouper_Combined 1 Score
Mutton shapper q 2.0e-04
Gag grouper_Combined 4 A

Tilefish 1 1.5e-04

Yellowedge grouper_Combined 1.0e-04

S 2
- - m Hogfish - 5.0e-05
—_— 1 l Cobia 1
Black Grouper q
— Yellowfin Grouper 1
- T— Blueline Tilefish 1
l Yellowmouth Grouper
Almaco Jack 1
Scamp 1
Silk Snapper 1

Wenchman
Blackfin Snapper q
Banded Rudderfish q
Snowy Grouper 1
Queen Snapper 1
Warsaw Grouper 1

Species

I = species
p = diet composition proportion
j = predator species \ e
S =total number of species Goigtace Ticten

Lesser Amberjack 1

L = total number of linkages in the food web o ST i e
SURF Score (Square Root Scale)

Plagdnyi and Essington 2014: https://doi.org/10.1016/].fishres.2014.05.011
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