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Seafood independence is within reach:
a multi-scale assessment of seafood
self-reliance in the United States

Check for updates

Tolulope Samuel Oyikeke1,2 , Sahir Advani2 & Joshua Scott Stoll1,2

As a vital source of nutrition, cultural identity, and economic activity, seafood has become one of the
most globally traded commodities worldwide. However, increased concerns about food security,
coupled with the disruptive effects of climate change, contagious diseases, and geopolitical conflict,
are bringing acute attention to the need for food system transformation at multiple scales. Here, we
investigate the United States’ potential to achieve seafood “independence” and maximize health
benefits to the nation by integrating production, utilization, yield, and consumption data across seven
regions of the United States and nationally over 50 years (1970–2021). Although the United States is
the second largest importer of seafood worldwide, findings from this study show that self-reliance at
the national level is achievable, though the ability of different subregions to meet demand is variable.
Achieving greater seafood independence would require shifts in consumer behavior, investments in
infrastructure, and continual adaptation in the face of climate change.

Food insecurity and poor diet are major contributors to the ongoing health
crisis in the United States. Today, 26 million (1 in 10) adults in the country
are experiencing some levelfood insecurity1,2, while at the same time, diet-
related diseases associated with obesity, heart disease, and diabetes are sig-
nificant causes of death3. These compounding issues are particularly pro-
nounced in rural communities and among populations of historically
marginalized people who often have limited access to healthy foods and
inadequate health care services as evident by the fact that an estimated 46%
of Native Americans and Alaska Natives face food insecurity and are also
50% more likely to experience obesity than their white counterparts4. Such
diet-related inequity is not new, but it has been exacerbated by the COVID-
19 pandemic5, spurring calls for transformative change in food systems at
local, regional, national, and global scales.

To achieve meaningful food system transformation in the United
States, change is required within all sectors of the food system, including
those associated with marine and aquatic foods (increasingly referred to as
“blue foods”). Blue foods have received notable attention in recent years for
their high nutritional value and potential contributions to global health6.
These endorsements squarely align with the 2020–2025 Dietary Guidelines
for Americans, which recommends that people consume eight or more
ounces of seafood per week to reduce diet-related diseases7. However, even
as blue foods are being recognized for their nutritional benefits, their
potential contributions to food system transformation and their role in

addressing health in the United States are often overlooked. This blind spot
is reflected, for example, in the White House National Strategy on Hunger,
Nutrition, and Health, which fails to even mention seafood8.

One reason why blue foods are not well integrated into discussions
about food system transformation in theUnitedStatesmaybebecause of the
perception that blue foods are not a significant part of the nation’s food
system. Today, seafood is among the most traded food commodities in the
world9, obscuring the link between blue food harvest and consumption10.
Indeed, an estimated 80% of the total seafood consumed in the United
States, by volume, comes from imported sources (6.1 billion pounds)11.
However, despite the United States’ dependence on imported sources12, the
nation produced 8.4 billion pounds of seafood in 2020 alone and is among
the largest producers of blue foods in the world11.

Recognizing the disconnect between consumption and production,
and in response to calls for food system transformation, we evaluate the
potential for blue food production in the United States to meet consumer
demand and contribute to the dietary needs of its population. We accom-
plish this by using a self-reliance analysis to evaluate the extent to which the
United States could achieve seafood “independence” under the current
consumption scenario as well as one in which consumption reflects
recommendations for a healthy diet. By seafood independence, wemean the
capacity of a region or country to meet its seafood needs through its own
production by reducing reliance on imports. Increasing food system self-
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reliance can help to ensure food and nutrition security by reducing
dependence on trade13,14. Further, self-reliance buffers places from systemic
shocks,whichhavebecomemoreprevalentover the last 50years15.Here,our
approach considers production, utilization, yield, and consumption data
across seven regions of the United States and nationally over 50 years
(1970–2021).Using these results,we also investigate the extent towhichblue
food production aligns with the dietary recommendations for seafood
consumption in an effort to triangulate the possible contributions that blue
foods could make toward meeting dietary needs for the country if seafood
self-reliance were prioritized as part of future efforts to transform and
strengthen regional and national food systems.

While any major change in the distribution and availability of blue
foods in theUnited States would require a substantial shift away fromglobal
trade, we assert that this pivot is not beyond imagination. The recent
COVID-19 pandemic has brought acute attention to the shortcomings of
overreliance on global trade in the seafood sector, leading to numerous calls
to strengthen supply chains andbolster local, regional, anddomestic seafood
systems16–18. In order to act on these recommendations, realistic estimates of
the potential contributions that blue foods can make to the nation’s food

system are needed.While previous studies have investigated the proportion
of consumed seafood that is imported into the United States12—a number
which is often the focus point of debate about seafood—no analysis has yet
to systematically evaluate the potential for the United States to achieve
seafood independence or meet the dietary needs of its population. By filling
this gap, this paper has the potential to bring attention to the role of blue
foods in the nation’s fight against food and nutrition insecurity and inform
efforts to implement activities associated with the 2023 National Seafood
Strategy released by the National Marine Fisheries Service.

Results and discussion
Results
Blue food production in the United States. Seafood production has
varied across regions and through time over the past 50 years
(1970–2021) (Fig. 1). Overall, the estimated edible proportion of all
species, including fish, shellfish, and other types of seafood, reported by
weight (Eq. (3), “Methods”) has increased after removing species used as
bait/non-human food. The nation’s overall seafood production profile is
disproportionately driven by North Pacific (Alaska) (Fig. 1B2), which

Fig. 1 | Production profile of edible seafood in the United States. A Stacked area
plot of seven regions plus other inland states with reported landings (national
production). B 1–8 Production trend of each region in descending order of

magnitude (North Pacific [Alaska], Pacific[West Coast], New England. Gulf of
Mexico, Mid Atlantic, South Atlantic, Other States, Western Pacific [Hawaii]).
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accounts for the highest seafood production by weight in the United
States, reaching an annual production peak of 2.7 million metric tons
(mmt) recorded in 2015. Total production by region is followed by the
Pacific (West Coast), which recorded an annual production peak of 566
thousand metric tons (tmt) in 1979. New England recorded its peak in
1983, with a production volume of 237 tmt, while the Gulf of Mexico
recorded an annual production peak of 226 tmt in 1986. The Mid-
Atlantic, South Atlantic and Western Pacific (Hawaii), which recorded
the least volume, had mean annual production peaks of 176 tmt, 99 tmt,
and 9 tmt recorded in 1993,1980 and 1997 respectively. Since 1970, there

has been a progressive increase in the decadal volume of edible seafood
production at a national level, with a sharp increase in themid-1980s due
to the massive expansion of the pollock fishery in Alaska. However, this
growth slowed down in the 2000s and 2010s, stabilizing at amean volume
of 3.4 mmt. Among the seven defined regions, only North Pacific
(Alaska), New England, and Western Pacific (Hawaii) experienced
increased or stable production volume in the last two decades, while the
other regions exhibited a downward trend in production volume.

Self-reliance across regions. Seafood self-reliance is a function of blue
food production, species yield, human population, and consumption.
Regional self-reliance (RSR) was calculated at a regional level (n = 7) in
alignment with federal management areas (see Supplementary Figs.
1 and 2) and by product category (fish, shellfish, and other species). The
analysis of RSR for the three categories of seafood revealed variations
across the seven regions (Fig. 2B). For the fish category, North Pacific
(Alaska) recorded the highest RSR with an annual mean (1970–2021) of
27,000%, followed by Western Pacific (Hawaii) (119%), New England
(99%), Pacific (West Coast) (80%), South Atlantic (14%), and Gulf of
Mexico (11%), with the Mid-Atlantic region recording the lowest at 7%.
The Pacific (West Coast) started with a high RSR of 142% in 1970,
peaking at 176% in 1981, but it sharply dropped to 55% in 1990,
remaining relatively stable until 2021, when it further declined to 27%.
AlthoughNorth Pacific (Alaska) was themost self-sufficient region in the
United States for fish, with RSR in thousands, it gradually increased from
an average of 6000% in the 1970s to a sharp rise of 40,000% in 1995,
maintaining relative stability until 2017, and then dropping to 27,000% in
2021. Western Pacific (Hawaii) maintained an RSR above 100% between
1990 and 2019, recording a low of 36% in 1986 and a peak of 181% in
1986. New England’s fish RSR reached its highest in 1982 (175%), but has
steadily declined since then to 36% in 2021. The other regions (South
Atlantic, Mid-Atlantic, and Gulf of Mexico) showed relatively stable and
low fish RSR from 1970 to 2021.

RSR for shellfish acrossfive regions (SouthAtlantic,Mid-Atlantic,Gulf
ofMexico, Pacific (WestCoast),WesternPacific (Hawaii) andNorthPacific
(Alaska)) exhibited an observed downward trend from 1972. The Western
Pacific (Hawaii) region recorded the lowest shellfish RSR in 2021. These
downward trends are largely a function of an overall decrease in production
relative to a growing number of population that is consuming more. There
was a steady decline in shellfish RSR observed in theMid-Atlantic and Gulf
of Mexico regions, both recording their lowest in 2020 and 2021 respec-
tively. However, New England maintained a relatively stable and high RSR
with an annual mean (1970–2021) of 105%.

For the “other species” category, which includes products like squid,
the Pacific (West Coast), North Pacific (Alaska), Mid-Atlantic, and New
England recorded the highest RSR with annual means (1970–2021) of
9533%, 4148%, 1899%, and 1059% respectively. The Gulf of Mexico, South
Atlantic andWestern Pacific (Hawaii) regions recorded the lowest RSR for
other species with mean values of 105%, 44% and 30%, respectively. There
was a general upward trend in RSR for other species across all regions from
1996 to the year 2000, except for the South Atlantic region, which experi-
enced a peak of 229% in the year 2005. This trend was driven by squid
production, which recorded the highest landings between 1970 and 2021.

Self-reliance at the national level. National self-reliance (NSR) for
shellfish exhibited a steady decline from 68% in 1970 to 15% in 2021, with
an annual mean of 42% (Fig. 2A). In contrast, fish NSR showed an
upward trend from 49% in 1970 to a peak of 125% in 1992, followed by
annualmeans (1993–2013) of 110% and a peak of 128% in 2013, and then
a dip to 73% in 2021. For other species, theNSRwas observed to be higher
than either fish or shellfish categories, measured in thousands. This
varied annually, reaching a peak of 9465% in 1993, and then steadily
declined to 713% in 2019, with a slight increase to 918% in 2021. While
there was a general downward trend in NSR for all categories from 2013
to 2021 after an initial increase recorded in previous years, mean overall

Fig. 2 | Annual self-reliance of seafood in the United States separated by fish,
shellfish, and other species (1970–2021). A National self-reliance. B Self-reliance
by region (1—New England, 2—South Atlantic, 3—Mid-Atlantic, 4—Gulf of
Mexico, 5—Pacific (West Coast), 6—North Pacific (Alaska), 7—Western Pacific
(Hawaii)). Red dashed line denotes fish with labels on the right y-axis; blue solid line
represents shellfish with labels on the right y-axis; and green dashed line denotes
other species with labels on the left y-axis; black solid line represents the sum of all
categories (shellfish, fish and other species).
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national self-reliance for the past decades was 59%, 70%, 98%, 81%, and
76% between years 1972–1981, 1982–1991, 1992–2001, 2002–2011,
2012–2021 respectively. As noted above, the national trend is driven by
the North Pacific (Alaska), which makes a critically important con-
tribution to seafood production overall.

Seafood consumption recommendations to support healthy living.
Per capita consumption of fish in the United States is higher than either
shellfish or other species, reaching an all-time high of 12 pounds per
capita in 2021, after declining from 11 pounds per capita in 1989 to 8.7
pounds per capita in 2018 (Fig. 3). In contrast, the shellfish category
experienced a steady rise, from 2.9 pounds per capita since 1970 and
peaked at 7.2 pounds per capita in 2021. The “other species” category
remained relatively stable until 2014, with a slight increase from 0.74
pounds per capita to 1.1 pounds per capita in 2021.

Overall, seafood consumption in the United States has increased over
the last 50 years, with the total per capita consumption of seafood showing a
steady increase from 11.7 pounds per capita in 1970 to 20.3 pounds per
capita in 2021. Increases in shellfish consumption have been the primary
driver of this trend,which is a pointwe return to in the discussion.Although
per capita consumption of seafood remains below the recommended 26.07
pounds per capita recommended by the U.S. Department of Health and
Human Services and U.S. Department of Agriculture7, per capita con-
sumption appears to be nearing the recommended level (currently at 78%).

Discussion
This study provides estimates of seafood self-reliance across seven regions
managed by the U.S Regional FisheryManagement Councils (as created by
theMagnuson-Stevens Act)19 of the United States and nationally over a 50-
year period from 1970 to 2021.We find that NSR for fish is above 70% self-
reliance, surpassingother seafood categories since 1990. In contrast,NSR for
shellfish exhibited a declining trend from 1970 to as low as 15% in 2021.
Thesedisparities canbe attributed to theper capita consumptionof shellfish,
which has exceeded production capacity since 1988, whereas per capita
consumption of fish trended downward until 2018, when it increased,

leading to a decrease in NSR. In all categories combined; NSR has ranged
from 49% to 110% over the past 50 years, with a decadal peak of 98%
recorded between 1992 and 2001. Importantly, despite major population
growth during the study period from 201 to 350 million20, and an overall
increase in per capita seafood consumption from 11.7 pounds to 20.3
pounds, the United States is not far frommeeting current demand for blue
foods, suggesting that seafood independence is within reach (i.e., >100%
self-reliance). Indeed, in the last 10-year period of this study, seafood self-
reliance at the national level for all categories was 76% and has been as high
as 93% (Fig. 2A). This finding stands in juxtaposition to the current reality
that 80% to 90% of the seafood consumed in the United States is imported
and highlights the potential contributions that domestic blue foods could
make to the nation’s food system.

The results of this study are driven by the outsized effect that North
Pacific (Alaska) has on blue food production and NSR. North Pacific
(Alaska) accounts for two-thirds of the nation’s annual seafood harvest,
whichhas remained consistent in the last three decades,withAlaskapollock,
cod, and salmon accounting for the largest volume of catch.Western Pacific
(Hawaii) boasts the second highest RSR, while the Pacific (West Coast)
ranks third despite its large population (averaging 50 million people). New
England, theGulf ofMexico, and themid-Atlantic regions rank fourth,fifth,
and sixth, respectively, among the seven regions. This ranking can be
attributed, in part, to some species, which are primary contributors to
commercial landings in these regions, but were removed fromour analysis21

because they are predominantly used as bait for other highly valued species
such as lobsters, tuna, and striped bass22. Further, while the Gulf of Mexico
has themost diverse suite of species caught, with 343 unique species with an
average landing volume of 175 tmt (see Supplementary Table 1), it has a
relatively largehumanpopulation (average of 50million in thepast 10years)
and high seafood consumption, which drives down RSR. New England
experienced a peak in RSR at 179% in 197923, which has subsequently
declined to as low as 36% in 2021. This decline could have been due to
historic overfishing, catch regulations, and the increasing total per capita
consumption. We note that our analysis of the northeast region’s RSR for
fish and shellfish between 2001 and 2009 mirrors the findings of Griffin
et al.24, demonstrating a higher RSR for shellfish (44%) compared
to fish (24%).

When we consider dietary recommendations, we find that people in
theUnitedStates are falling short ofmeeting recommendeddietary intake of
seafood, which should average 26.07 pounds per year7. However, per capita
consumptionof blue foods appears to be increasing in theUnitedStateswith
average consumption reaching 20.3 pounds in 2021. This represents 78% of
the recommended consumption level.

Overall, our study shows that the United States has the potential to
significantly increase self-reliance based on current production and con-
sumption levels, though it falls short of producing enough blue foods to
support a scenario in which people eat enough seafood to meet dietary
recommendations. To move toward self-reliance and better dietary out-
comes, multiple considerations will need to be considered. First, consumer
preferences ultimately play key roles in mediating seafood consumption in
the United States25,26. Therefore, we suggest that any meaningful transfor-
mation will require changing consumers’ dietary preferences so that their
purchasing decisions align with what is available regionally or nationally27

Necessarily, this will include a shift toward species that are currently being
utilized as bait or exported to other countries due to limited demand.
Initiatives that lower the barriers to seafood access for historically margin-
alized people will be equally important28. Second, any meaningful trans-
formation will require investments in infrastructure—from boat to plate—
that enables local and regional distribution of blue foods. This includes
investments in working waterfront access, cold storage and processing, and
distribution networks that are intentionally designed to serve local and
regionalmarkets. Currently,much of the infrastructure that is in place exists
to promote global trade, making access to locally sourced seafood challen-
ging. Third, addressing the growing demand for shellfish among consumers
necessitates an increase in production, which can be achieved with strategic

Fig. 3 | Per capita consumption of fish, shellfish, and other species in the United
States. The dashed black line represents the total per capita consumption of all
categories; the solid red line denotes the recommended per capita consumption (as
recommended by U.S. Department of Health and Human Services).
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investments in local, small-scale, and community-based mariculture.
Finally, all actions must consider the impacts that climate change is having
on seafood production. Although the United States is the second largest
importer of seafood worldwide, findings from this study show that self-
reliance at the national level is achievable.

Methods
Production data
Using publicly available data from NOAA Fisheries, a dataset was created
that contained annual commercial landings (except territorial landings)
values in dollars and weight in pounds of round (live) weight for all species
or groups in each state where species were landed29. The annual dataset
considered for this study included all species and states and spanned from
1970 to 2021. Landing statistics summaries were reported as both con-
fidential and non-confidential. Mollusks, including clams, mussels, oysters,
and scallops, were reported in pounds ofmeat which excludes the weight of
their shells.

Consumption data
Data on food availability from 1970 to 2018, specifically the per capita
consumption of seafood, was acquired from the USDAEconomic Research
Service data system30. Per capita consumption data on seafood for the years
2019 to 2021 was obtained from the NOAA Fisheries Office of Science and
Technology31.

According to Economic Research Service (ERS) data system30, the total
annual seafood supply is calculated by subtracting nonfood use from
available commodity supplies. The U.S. supply of seafood (imports and
landings) is converted to edibleweight, and any decreases in supply (exports
and industrial uses) are also converted to edible weight and are subtracted
from the U.S. supply11,26. To calculate per capita seafood availability, the
annual total seafood supply during a specific time period is divided by the
U.S. resident population in a given year:

per capita availability ¼ Total annual seafood supply of a commodity
U:S:population for that year

ð1Þ
The total U.S. resident population considered for food availability by

USDA includes the population of 50 states and theDistrict of Columbia, but
it does not include the U.S. territories32. The annual population data was
obtained from theCensusBureau20. Regional populationwasdeterminedby
aggregating the population of states constituting each region.

Data cleaning and preparation
NOAA fisheries production data for all states with reported commercial
landings from 1970 to 2021 were selected, encompassing both confidential
and non-confidential data. The confidential data was divided into cate-
gories, considering species with undisclosed weights for a specific year in a
given state. For instance, due to federal statutes prohibiting public disclosure
of landings for certain species like Atlantic salmon, reported landings
became confidential after 2010. To estimate subsequent years’ data, the
states that were into Atlantic salmon production were identified, and their
historical landings were averaged. This information was further correlated
and adjusted with reported weights from annual reports on the fisheries of
the United States33. A similar approach was adopted for other species with
confidential weights, and in some cases, state-specific data were utilized.

The ERS data from 1970 to 2018, focusing on food availability,
specifically the total and per capita availability of fishery products like
canned, fresh/frozen fish, and shellfish, were analyzed by categorizing
them into fish, shellfish, and other species. Also, the pounds of other
species that do not belong to either fish or shellfish were subtracted
from the total per capita consumption to account for the consumption
of these other species. NOAA Fisheries per capita consumption data
on seafood was reported as fresh/frozen, canned, and cured. For
consistency with ERS data, NOAA fisheries per capita pounds data

was separated into fish, shellfish, and other species using the historical
average percentage they constituted in past ERS data. Data analysis
was carried out using R (v 4.2.2) programming34 in R.Studio (v. 1.4).

Regional classification of states
To assess the regional self-reliance of the United States, the classification of
states into regions was required. Although there is no standardized and
widely accepted division of states into regions in the United States24,35, this
study adopted the regional classification used by the U.S Regional Fishery
Management Council36. According to this classification, the United States
was categorized into seven regions,withHawaii as a standalone region in the
Western Pacific being one of the only 50 states considered in the national
food availability estimate by USDA in the region (see Supplementary Figs.
1 and 2). Unlike other states with reported landings, Hawaii started
reporting its annual commercial landings in 1981. All the states included in
these regions are considered seafood-producing states (reported commer-
cial landings)29, except Idaho in the Pacific/Pacific (West Coast) region.

Regional production estimation
In this study, the analysis focused on NOAA fisheries commercial landings
for all 30 states where data was available (data does not include landings by
U.S. flag vessels at ports outside the 50 States). However, out of these
30 states (Alabama, Alaska, California, Connecticut, Delaware, Florida
(Florida-east, Florida-west), Georgia, Hawaii, Illinois, Indiana, Louisiana,
Maine, Maryland, Massachusetts, Michigan, Minnesota, Mississippi, New
Hampshire, New Jersey, New York, North Carolina, Ohio, Oregon, Penn-
sylvania, Rhode Island, South Carolina, Texas, Virginia, Washington,
Wisconsin), only 24 of them could be properly classified into regions. The
remaining 6 states were grouped together and classified as “Other States”
(Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin). Since the
commercial landings data was reported on a state level, a regional analysis
was conducted by aggregating data from states in the same region.

The species-level data was taken into consideration, and the
names were adjusted to their acceptable market or species group
names37. To account for the diverse seafood preferences across dif-
ferent regions of the United States, this study included seafood species
that are consumed as food in each region (see Supplementary Tables
1 and 2). For instance, certain regions have historically regarded
specific species as bait for catching other high-value species, whereas
the same species are considered a food source for humans in other
regions38,39. To ensure the accuracy of the findings, only species con-
sumed as food for humans were selected from the dataset. The total
output (average pounds) F for each species ðiÞ for a given year ðjÞ was
estimated as:

Fi ¼
1
ni

×
Xni

j¼1

Poundsij ð2Þ

where ni is the number of years for which data is available for a given
species ðiÞ

The edible weight ðVÞ of species ðiÞ calculated based on the edible
proportion K40,41 of a given species consumed as food was estimated as:

Vi ¼ Fi ×Ki ð3Þ

The total weight of all species ðWÞ consumed as food for a given year
was approximated as:

Wj ¼
Xn

i¼1

Vi ð4Þ

To integrate with consumption data, species were classified into fish
and shellfish42. Any species that did not fall into these categories were col-
lectively grouped as “other species”. The totalweight (TW) for each category
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was calculated as:

TWlj ¼
X

i
ωilj ð5Þ

Where ωilj is the weight ðωÞ of species ðiÞ in a category ðlÞ [fish, shellfish or
other species] for a given year ðjÞ.

The national production estimate was calculated by aggregating
seafood production from all seafood-producing states (states with
reported commercial landings). The species were filtered based on a
list of collectively consumed species across all 50 states, including the
District of Columbia. This approach was taken because it was assumed
that while some states might be selective in the choice of seafood
species they consumed, this might not be the case for other states (both
seafood-producing and inland states). Additionally, it is important to
consider that when species are landed in a state, they are quickly
transferred and redistributed to other coastal and inland states for
consumption, further processing, or exported to other countries. The
production data was also grouped into seafood categories to estimate
national self-reliance, and a national production estimate of Wj was
made for national production of consumable seafood in the United
States.

Regional consumption estimation
The research utilized total and per capita availability data of fishery
products obtained from theUnited States Department of Agriculture30

which is an essential indicator to estimate regional consumption43,44.
The seafood availability data encompassed fresh and frozen fish, fresh
and frozen shellfish, canned and cured products, such as salmon, tuna,
sardines, and other species. The data was regrouped into three main
categories: fish (fresh and frozen fish, canned salmon, canned sar-
dines, and canned tuna), shellfish (fresh and frozen shellfish, and
canned shellfish), and other species.

For each category, the annual per capita consumption (in pounds) was
calculated based on the national population for their respective year30.
However, to estimate the regional consumption ðRCÞ of category ðlÞ for a
given year ðjÞ, the regional population (RP) and national per capita con-
sumption (NÞ were used. This was expressed as:

RClj ¼
X

Nlj ×RPj ð6Þ

Similarly, national consumption was estimated using national popu-
lation for a given year:

NClj ¼
X

Nlj ×NPj ð7Þ

where (NC) was expressed as national consumption of category ðlÞ for a
given year ðjÞ with the national population (NÞ and national per capita
consumption (NP) for the year.

Self-reliance
The regional and national self-reliance was calculated based on the total
seafood production and consumption of a given seafood category (fish,
shellfish, and other species). The regional self-reliance estimates considered
several factors, including the variation in seafood species consumed in each
region (Appendix 1, also see Supplementary Material). Species used as bait
or those not intended for human consumption were excluded from the
analysis at a regional level, while the edible proportion of each species was
considered (Eq. (3)). Moreover, the confidentiality of the landings’ weight
for certain species was also taken into account.

The regional self-reliance (RSR) of category ðlÞ for a given year ðjÞ, was
calculated for each region as:

RSRlj ¼
TWlj

RClj
× 100 ð8Þ

For National self-reliance (NSR), National population was used for
national consumption:

NSRlj ¼
TWlj

NClj
× 100 ð9Þ

Where TWlj represent the national total weight TW, expressed as a per-
centage of the total consumption for each category in a given year (see
Supplementary Fig. 3 for data linkages flowchart).

Data availability
Source data for this analysis are open-access. All seafood production data
can be found at https://www.fisheries.noaa.gov/foss/f?p=215:27:
15220583455865. Food availability data were sourced from the USDA
Economic Research System at https://www.ers.usda.gov/data-products/
food-availability-per-capita-data-system/.

Received: 9 November 2023; Accepted: 27 May 2024;

References
1. USDAERS. FoodSecurity andNutrition Assistance. https://www.ers.

usda.gov/data-products/ag-and-food-statistics-charting-the-
essentials/food-security-and-nutrition-assistance/ (2023).

2. UnitedStatesCensusBureau.HouseholdPulseSurvey. https://www.
census.gov/data-tools/demo/hhp/#/?measures= (2023).

3. Xu, J. Q., Murphy, S. L., Kochanek, K. D. & Arias, E.Deaths: Final Data
for 2019. National Vital Statistics Reports, Vol. 70 (National Center for
Health Statistics, 2021).

4. USDHHS OMH. Obesity and American Indians/Alaska Natives. U.S.
Department of Health and Human Services—Office of Minority
Health. https://minorityhealth.hhs.gov/obesity-and-american-
indiansalaska-natives (2018).

5. Fang, D., Thomsen, M. R. & Nayga, R. M. The association between
food insecurity and mental health during the COVID-19 pandemic.
BMC Public Health 21, 607 (2021).

6. Golden, C. D. et al. Aquatic foods to nourish nations. Nature 598,
315–320 (2021).

7. U.S. Department of Health andHumanServices andU.S. Department
of Agriculture. Dietary Guidelines for Americans, 2020–2025
(DietaryGuidelines.gov, 2020).

8. The White House. Biden-Harris National Strategy on Hunger,
Nutrition, and Health. 1–44 Preprint at https://www.whitehouse.gov/
wp-content/uploads/2022/09/White-House-National-Strategy-on-
Hunger-Nutrition-and-Health-FINAL.pdf (2022).

9. FAO. The State of World Fisheries and Aquaculture 2022. Towards
Blue Transformation (FAO, 2022).

10. Crona, B. I. et al. Towards a typology of interactions between small-
scale fisheries and global seafood trade.Mar. Policy 65, 1–10 (2016).

11. NationalMarineFisheriesService.Fisheriesof theUnitedStates, 2020
Report (National Marine Fisheries Service, 2020).

12. Gephart, J. A., Froehlich, H. E. & Branch, T. A. To create sustainable
seafood industries, the United States needs a better accounting of
imports and exports. Proc. Natl Acad. Sci. 116, 9142–9146 (2019).

13. FAO. Food and International Trade Technical Background Document
(FAO, 1996).

14. FAO. Implications of Economic Policy for Food Security: A Training
Manual (FAO, 1999).

15. Cottrell, R. S. et al. Food production shocks across land and sea.Nat.
Sustain. 2, 130–137 (2019).

16. Froehlich, H. E. et al. Securing a sustainable future for US seafood in
the wake of a global crisis.Mar. Policy 124, 104328 (2021).

17. Xiao, M. Trade war, COVID cast long shadow on U.S. fisheries.Medill
Reports Chicago https://news.medill.northwestern.edu/chicago/
trade-war-covid-cast-long-shadow-on-u-s-fisheries/ (2022).

https://doi.org/10.1038/s44183-024-00069-3 Article

npj Ocean Sustainability |            (2024) 3:31 6

https://www.fisheries.noaa.gov/foss/f?p=215:27:15220583455865
https://www.fisheries.noaa.gov/foss/f?p=215:27:15220583455865
https://www.ers.usda.gov/data-products/food-availability-per-capita-data-system/
https://www.ers.usda.gov/data-products/food-availability-per-capita-data-system/
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-security-and-nutrition-assistance/
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-security-and-nutrition-assistance/
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-security-and-nutrition-assistance/
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-security-and-nutrition-assistance/
https://www.census.gov/data-tools/demo/hhp/#/?measures=
https://www.census.gov/data-tools/demo/hhp/#/?measures=
https://www.census.gov/data-tools/demo/hhp/#/?measures=
https://minorityhealth.hhs.gov/obesity-and-american-indiansalaska-natives
https://minorityhealth.hhs.gov/obesity-and-american-indiansalaska-natives
https://minorityhealth.hhs.gov/obesity-and-american-indiansalaska-natives
https://www.whitehouse.gov/wp-content/uploads/2022/09/White-House-National-Strategy-on-Hunger-Nutrition-and-Health-FINAL.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/09/White-House-National-Strategy-on-Hunger-Nutrition-and-Health-FINAL.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/09/White-House-National-Strategy-on-Hunger-Nutrition-and-Health-FINAL.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/09/White-House-National-Strategy-on-Hunger-Nutrition-and-Health-FINAL.pdf
https://news.medill.northwestern.edu/chicago/trade-war-covid-cast-long-shadow-on-u-s-fisheries/
https://news.medill.northwestern.edu/chicago/trade-war-covid-cast-long-shadow-on-u-s-fisheries/
https://news.medill.northwestern.edu/chicago/trade-war-covid-cast-long-shadow-on-u-s-fisheries/


18. White, E. R. et al. Early effects of COVID‐19 on US fisheries and
seafood consumption. Fish. Fish. 22, 232 (2021).

19. U.S. Department of Commerce, National Oceanic and Atmospheric
Administration & National Marine Fisheries Service. Magnuson-
Stevens Fishery Conservation and Management Act (2007).

20. US Census Bureau. Population Data. US Census Bureau. https://
www.census.gov/topics/population/data.html (2021).

21. National Marine Fisheries Service Office of Science and Technology.
Fisheries of the United States 2018. https://www.fisheries.noaa.gov/
national/commercial-fishing/fisheries-united-states-2018 (2020).

22. Pacific Fishery Management Council. Status of the Pacific Coast
Coastal Pelagic Species Fishery and Recommended Acceptable
Biological Catches. Stock Assessment and Fishery Evaluation—
2016. https://www.pcouncil.org/wp-content/uploads/2017/05/
2016_CPS_SAFE_FullCombined_May2017.pdf (2017).

23. Bahn, H. M. & Christensen, R. L. Regional self-sufficiency in food
production—the New England States. J. Northeastern Agric. Econ.
Counc. 8, 1–5 (1979).

24. Griffin, T., Conrad, Z., Peters, C., Ridberg, R. & Tyler, E. P. Regional
self-reliance of the Northeast food system. Renew. Agric. Food Syst.
30, 349–363 (2015).

25. Nguyen, L., Gao, Z. & Anderson, J. L. Perception shifts in seafood
consumption in the United States.Mar. Policy 148, 105438 (2023).

26. Shamshak, G. L., Anderson, J. L., Asche, F., Garlock, T. & Love, D. C.
U.S. seafood consumption. J.World Aquac. Soc. 50, 715–727 (2019).

27. Love, D. C. et al. Identifying opportunities for aligning production and
consumption in the U.S. fisheries by considering seasonality. Rev.
Fish. Sci. Aquac. 31, 259–273 (2023).

28. Cumming, G., Hunter-Thomson, K. & Young, T. Local food 2.0: how
do regional, intermediated, food value chains affect stakeholder
learning? A case study of a community-supported fishery (CSF)
program. J. Environ. Stud. Sci. 10, 68–82 (2020).

29. NOAA Fisheries Office of Science and Technology. Annual
Commercial Fish Landings (National Oceanic and Atmospheric
Administration (NOAA), Office of Science and Technology, 2023).

30. Kantor, L. & Blazejczyk, A. Food Availability (Per Capita) Data System
(USDA, Economic Research Service, 2023).

31. NOAA Fisheries Office of Science and Technology. Per Capita
Consumption of FisheryProducts (NationalOceanic andAtmospheric
Administration (NOAA), Office of Science and Technology, 2023).

32. USDA ERS. Food Availability Documentation. https://www.ers.usda.
gov/data-products/food-availability-per-capita-data-system/food-
availability-documentation/#history (2022).

33. National Marine Fisheries Service Office of Science and Technology.
Fisheries of the United States (National Marine Fisheries
Service, 2022).

34. R. Core Team. R: A Language and Environment for Statistical
Computing (R Foundation for Statistical Computing, 2022).

35. Abadi,M.Even theUSgovernment can’t agreeonhow todivideup the
states into regions. Business Insider (2018).

36. US Regional Fishery Management Council. About the Councils.
https://www.fisherycouncils.org/about-the-councils (2023).

37. U.S. Food and Drug Administration. The Seafood List. https://www.
cfsanappsexternal.fda.gov/scripts/fdcc/?set=SeafoodList (2023).

38. Davis, A. New England’s underutilized seafood species: defining and
exploringmarketplace potential in a changing climate.MarineBiology
Commons (University of Massachusetts Amherst, 2020).

39. Love, D. C., Pinto da Silva, P., Olson, J., Fry, J. P. & Clay, P. M.
Fisheries, food, and health in the USA: the importance of aligning
fisheries and health policies. Agric. Food Secur. 6, 16 (2017).

40. FAO. Conversion Factors-Landed Weight to Live Weight (FAO
Fisheries Circular. Fisheries and Aquaculture Department, 1992).

41. FAO. Yearbook of Fishery Statistics: Catches and Landings. 64
(FAO, 1987).

42. FAO. ASFIS List of Species for Fishery Statistics Purposes (Fisheries
and Aquaculture Division, 2023).

43. Bromage, S. et al. Comparison of methods for estimating dietary food
and nutrient intakes and intake densities from household
consumption and expenditure data in Mongolia. Nutrients 10,
703 (2018).

44. Rask, K. & Rask, N. Measuring food consumption and production
according to resource intensity: the methodology behind the cereal
equivalent approach. http://www.holycross.edu/departments/
economics/website (2014).

Acknowledgements
The authors are grateful to the National Marine Fisheries Service Office of
Science and Technology and the U.S. Department of Agriculture for making
the data used for this study publicly available. The authors also extend their
appreciation to two anonymous reviewers for their input on the paper. This
research was funded by National Marine Fisheries Service (Grant #
NA22NMF4690289). The funder had no role in the design, implementation,
analysis, or interpretation of the results.

Author contributions
T.O. and J.S. conceived and planned the study. T.O. processed the data,
performed the analysis and designed the figures. T.O. and J.S. drafted the
manuscript. T.O., S.A., and J.S. contributed to the interpretation of the
results. S.A. and J.S. provided critical feedback and helped shape the
research, analysis, and manuscript. All authors discussed the results and
commented on the manuscript.

Competing interests
The authors declare no competing interests.

Additional information
Supplementary information The online version contains
supplementary material available at
https://doi.org/10.1038/s44183-024-00069-3.

Correspondence and requests for materials should be addressed to
Tolulope Samuel Oyikeke.

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in anymedium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the
article’sCreativeCommons licence and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

https://doi.org/10.1038/s44183-024-00069-3 Article

npj Ocean Sustainability |            (2024) 3:31 7

https://www.census.gov/topics/population/data.html
https://www.census.gov/topics/population/data.html
https://www.census.gov/topics/population/data.html
https://www.fisheries.noaa.gov/national/commercial-fishing/fisheries-united-states-2018
https://www.fisheries.noaa.gov/national/commercial-fishing/fisheries-united-states-2018
https://www.fisheries.noaa.gov/national/commercial-fishing/fisheries-united-states-2018
https://www.pcouncil.org/wp-content/uploads/2017/05/2016_CPS_SAFE_FullCombined_May2017.pdf
https://www.pcouncil.org/wp-content/uploads/2017/05/2016_CPS_SAFE_FullCombined_May2017.pdf
https://www.pcouncil.org/wp-content/uploads/2017/05/2016_CPS_SAFE_FullCombined_May2017.pdf
https://www.ers.usda.gov/data-products/food-availability-per-capita-data-system/food-availability-documentation/#history
https://www.ers.usda.gov/data-products/food-availability-per-capita-data-system/food-availability-documentation/#history
https://www.ers.usda.gov/data-products/food-availability-per-capita-data-system/food-availability-documentation/#history
https://www.ers.usda.gov/data-products/food-availability-per-capita-data-system/food-availability-documentation/#history
https://www.fisherycouncils.org/about-the-councils
https://www.fisherycouncils.org/about-the-councils
https://www.cfsanappsexternal.fda.gov/scripts/fdcc/?set=SeafoodList
https://www.cfsanappsexternal.fda.gov/scripts/fdcc/?set=SeafoodList
https://www.cfsanappsexternal.fda.gov/scripts/fdcc/?set=SeafoodList
http://www.holycross.edu/departments/economics/website
http://www.holycross.edu/departments/economics/website
http://www.holycross.edu/departments/economics/website
https://doi.org/10.1038/s44183-024-00069-3
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Seafood independence is within reach: a�multi-scale assessment of seafood self-�reliance in the United�States
	Results and discussion
	Results
	Blue food production in the United�States
	Self-reliance across regions
	Self-reliance at the national�level
	Seafood consumption recommendations to support healthy�living
	Discussion

	Methods
	Production�data
	Consumption�data
	Data cleaning and preparation
	Regional classification of�states
	Regional production estimation
	Regional consumption estimation
	Self-reliance

	Data availability
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




