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OPINION

To create sustainable seafood industries, theUnited
States needs a better accounting of imports
and exports
Jessica A. Gepharta,1, Halley E. Froehlichb, and Trevor A. Branchc

Global seafood trade nearly doubled in recent decades,
fueled by decreasing transportation costs, advances in
preservation and processing technologies, and open
trade policies and is now among the most highly traded
commodities (1). The United States is currently the

world’s top seafood importer and among the top five
exporters (2). It is often quoted that 90% of seafood
consumed in the United States is imported, implying
only 10% is of domestic origin. Over the past decade,
this statistic has been widely shared and highlighted

Fig. 1. A better accounting of the globalized seafood supply chain will help support the US seafood industry, achieve
sustainable production, and meet consumer demand. Image credit: Allison Horst (University of California, Santa
Barbara, CA).
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with more than 60 news articles quoting it annually
since 2014 (SI Appendix, Fig. S1), and it is increas-
ingly used to support proposed policy changes. In
recent years, the former US Secretary of State, cur-
rent US Secretary of Commerce, and members of
Congress have all cited the number to call for new
policy measures addressing seafood sustainability
and dependence on foreign seafood (Fig. 1).

However, we argue that far more than 10%, likely
35–38%, of seafood consumed in the United States is
of domestic origin. Precise estimates are difficult be-
cause of complex supply chains: for instance, some
seafood caught in the United States is exported for
processing and imported again under a different trade
code for consumption in the United States. Such glob-
alized supply chains are commonplace with many
products relying on numerous foreign inputs and
crossing international borders multiple times. For ex-
ample, beef production between the United States
and Mexico can involve multiple exchanges of calves,
adults, and final products (3). These counterintuitive
patterns are created by low tariffs and transportation
costs that allow producers to optimize for favorable
interest rates and low production costs across supply
chains, keeping prices low for US consumers of beef,
seafood, and countless other products.

Unfortunately, a dark cloud looms over seafood
trade as tariffs recently imposed by the United States

and retaliatory tariffs imposed by China and other
countries hit US seafood exporters and importers,
resulting in higher seafood prices for US consumers.
Accounting for the realities of globalized supply chains is
not only needed for better statistics that support
evidence-based policy but is also key to supporting
the US seafood industry, achieving sustainable pro-
duction, and meeting consumer demand.

Better Statistics
The statistic that 90% of seafood is imported feeds

into a narrative about US reliance on foreign seafood.
It’s being used to justify proposed changes to capture
fisheries, aquaculture (aquatic farming), and trade
policies (4, 5). In May 2018 at the National Press Club,
Secretary of Commerce Wilbur Ross stated:

. . . more than 80% of our seafood consumed in
the US is imported, and that seems a little bit silly
to me given the coastlines we have and given
everything else. So, one of my objectives is to try
to change that trade deficit into a trade surplus.

But this statistic and the underlying data over-
estimate reliance on foreign seafood and fail to cap-
ture the complexity of modern seafood production,
thus inhibiting evidence-based policy that would
otherwise support sustainable seafood and US sea-
food producers and consumers.

Fig. 2. The percentage of US consumption from imports (see SI Appendix for details). (A) Illustrates trade flows,
highlighting the imports of US origin and re-imports/re-exports. (B) Estimated percentage of consumption from imports
for NOAA and FAO data (none of which accounts for US seafood processed abroad). (C) Estimated percentage of
consumption from imports depends on assumptions of average conversion factors (CF) from product form back to
capture weights and the percent of imports of US origin. The yellow dashed lines represent the apparent average
conversion factors for NOAA and FAO, and the red dashed line represents the upper limit of the percentage of imports
of US origin.

Gephart et al. PNAS | May 7, 2019 | vol. 116 | no. 19 | 9143

D
ow

nl
oa

de
d 

at
 P

al
es

tin
ia

n 
T

er
rit

or
y,

 o
cc

up
ie

d 
on

 D
ec

em
be

r 
25

, 2
02

1 

https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1905650116/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1905650116/-/DCSupplemental


www.manaraa.com

Simplistically, the proportion of seafood con-
sumption from imports is obtained by dividing the
consumption of imports by total consumption, which
requires knowledge of a country’s production, im-
ports, and exports (Fig. 2A). However, conducting this
seemingly simple calculation requires tallying up all
domestic capture and aquaculture production and then
converting the hundreds of traded seafood products,
such as canned salmon, into effective live capture
weights, such as whole pink salmon. This calculation
excludes unreported domestic landings, mostly from
small-scale fisheries and recreational catch, which were
estimated to be 8.2% of total US capture production in
2014, the most recent year available (6).

Underestimating domestic production increases a
country’s apparent reliance on trade. Furthermore, the
estimated percentage of consumption from imports is
highly sensitive to conversion factors between pro-
cessed and capture weights (Fig. 2C). These factors
vary with harvest size and processing technology, are

rarely reported with uncertainty levels, and are not
often systematically updated. In fact, differences in
conversion factors provide the best explanation for
the difference between the estimate of 70% from the
United Nations Food and Agriculture Organization
(FAO) statistics, versus 90% from the National Oceanic
and Atmospheric Administration (NOAA) statistics
(Fig. 2B). Because available FAO conversion factors
cover a greater number of products and countries, we
expect them to better capture the current range of
products and geographical variation in seafood pro-
duction and, therefore, use these values in our estimates
below. Going forward, ensuring well-documented con-
version factors are publicly available is crucial for trans-
parency and use in policy decisions.

Problems with the 90% statistic are not limited
to production estimates and unreported domestic
catches. This calculation implies all seafood imports
are of foreign origin. Although this may seem logical,
it is not always the case; large quantities of seafood
landed in the United States are exported for pro-
cessing and shipped back into the United States. As a
result, some US seafood imports appear to be foreign
but are actually caught in the United States. For ex-
ample, China imports around one third of all US sea-
food exports with around 57% coming from species
for which some portion is processed and shipped back
to the United States (SI Appendix). In the extreme case
that all such processed seafood is returned to the
United States, as little as 61% of US consumption
could actually be foreign imported seafood (SI Ap-
pendix, Table S1). Unfortunately, data on how much

imported seafood originated in the United States are
scarce. Our best estimate based on the available data
is that the percentage of consumption from foreign
imports in the United States is in the range of 62–65%,
not 90% (SI Appendix, Table S1). In other words, 35–
38% of seafood consumed in the United States is of
domestic origin, more than three times the amount
previously suggested.

Going forward, better production, processing, and
trade statistics are essential to track the sustainability
of our global food system and measure the effect of
policy changes.

Sustainable Seafood
Sustainability is hailed as a hallmark of domestic sea-
food in the United States, flowing from strong national
laws designed to prevent overfishing and rebuild
overfished stocks (7). Only 15% of assessed US stocks
are currently overfished, and more stocks are being
rebuilt every year (8), all while contributing 5 million
metric tons in landings (2). Although the percentage of
seafood consumed in the United States of foreign
origin is highly uncertain, the United States does im-
port large quantities of seafood, roughly double the
amount it exports. As a result, seafood landed and
seafood consumed in the United States can be very
different things and often not as sustainable as US-
caught seafood (9). To support sustainable US sea-
food, some have pointed to increasing domestic con-
sumption of US-produced wild and farmed products.

Seafood source and sustainability have come into
particular focus in the current political climate. In May
2018, the acting administrator of NOAA outlined the
agency’s strategies to reduce the US seafood deficit,
including permitting commercial fishing in marine
monuments, promoting domestic aquaculture, and
reviewing seafood trade deals (10). However, capture
fisheries are unlikely to reduce reliance on foreign im-
ports because the opportunities to expand catch vol-
ume, including opening the marine monuments that
only ever produced a tiny fraction of total production, are
dwarfed by our current imports. Furthermore, the tar-
geted wild species are generally not substitutes for less
expensive, farmed imports. Instead, domestic fisheries
would be better supported through policies that expand
the access of US seafood to foreign markets.

There are more opportunities to boost US aqua-
culture production (5). Globally, more than half of all
seafood is farmed, but the United States contributes
less than 1% (2). NOAA is exploring opportunities to
expand aquaculture production through new Blue
Economy initiatives. Recently, NOAA unsuccessfully
tried using existing fisheries regulations for the per-
mitting of offshore finfish production in the Gulf of
Mexico (4), resulting in the introduction of a new bill,
Advancing the Quality and Understanding of American
Aquaculture (AQUAA), which would officially designate
NOAA as the coordinating body of marine aquaculture
through the Office of Marine Aquaculture. This bill,
similar to its predecessor passed in 1980 (National
Aquaculture Development Plan), cites the US seafood
deficit and 90% import statistic as a primary justification

Going forward, better production, processing, and trade
statistics are essential to track the sustainability of our
global food system and measure the effect of policy
changes.
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for new policies to increase development and production
of domestic farmed seafood (4, 5). Despite the un-
certain future of the AQUAA bill, the Department of
Commerce is working to grow US aquaculture pro-
duction, announcing $11 million of funding for
22 projects to expand sustainable US ocean, coastal,
and Great Lakes aquaculture. However, increasing
aquaculture production will not necessarily reduce
apparent US reliance on imports. Under the current
trade statistics, the portion of farmed seafood expor-
ted for processing will appear destined for foreign
consumption, whereas the imported processed form
will still appear to be a foreign product.

The global growth of aquaculture and globaliza-
tion of supply chains complicate policies aimed at
improving the sustainability of seafood consumed in
the United States and are key drivers of US seafood
imports. As aquaculture has grown rapidly worldwide,
US imports from major aquaculture-producing coun-
tries have also increased (1). Today, three of the top
four most consumed seafood products in the United
States (shrimp, salmon, and tilapia) are among the
most intensively farmed species (2) and are typically
available at lower prices than wild-caught seafood
(11). Imports of farmed seafood help meet US demand
for inexpensive seafood, but the increasingly global-
ized seafood supply chains for both wild-capture and
aquaculture products complicate efforts to track a
single product and its sustainability.

Ultimately, consumer preferences for cheap sea-
food and traceability lie at the heart of questions
concerning the overall sustainability of seafood con-
sumed in the United States. Improving traceability to
connect consumer demand to sustainable production
requires improved monitoring along the supply chain
and finer detail in international commodity code sys-
tems, which currently group many species and do not
differentiate between farmed and wild products.
Conversely, proposed policy changes that fail to ac-
knowledge the underlying drivers of seafood imports
or lack support for the development of foreign mar-
kets will do little to reduce the trade deficit, promote
sustainable seafood, or expand domestic production.

Seafood Trade Policy
Trade policy is another tool for addressing US reliance
on foreign seafood. However, to support US fisheries,
tariffs and trade agreements should be structured to
account for seafood’s global supply chain and to
promote the development of foreign markets for US
products. The current trade war between the United
States and China highlights these two issues. China is
the United States’ largest seafood trading partner
because of its role as a prominent seafood processor
and its growing market for US seafood. This makes the
US seafood sector vulnerable to trade barriers. Since
January 2018, back-and-forth escalation of tariffs has
led to US tariffs on more than $200 billion of Chinese
goods, including 10–25% on Chinese seafood imports
and China has imposed retaliatory tariffs in kind. With
the current uncertainty over the US–China trade war, it is
important to take stock of its impact on US industries.

Although it has received less attention and relief
efforts than agriculture, US seafood is front and center
in the trade war. US companies have slowly worked to
build a market for US seafood in China, but now a
combination of tariffs and exclusion from tariff cuts on
300 seafood products announced by China in January
2019 threaten US seafood investments in the Chinese
market. For example, around $130 million of Maine
lobster was exported to China in 2017, a close second
to Canadian lobster exports to China. But the combi-
nation of exclusion from a rollback of Chinese tariffs
and the addition of new tariffs places US lobster at a
45% price disadvantage (12). In fact, in August 2018,
Maine-based lobster companies announced layoffs
because of the drying up of the Chinese market for
US-produced lobster (13). Dealers are now reportedly
exploring opportunities to shift operations to Canada
to take advantage of more favorable tariffs (14).

Even more vexing are the large quantities of sea-
food the United States sends to China for processing
(currently purported to be exempt from Chinese tariffs)
that are exported back to the United States (and po-
tentially subject to US tariffs). As Alaska Senator Lisa
Murkowski has pointed out, the United States is effec-
tively taxing its own seafood. NOAA has stated that
imports from China of processed seafood with US ori-
gin will be exempt from the tariffs, but there is un-
certainty around whether this will occur or indeed how
processed seafood of US origin will be identified to
allow this exemption. Although China is not currently
imposing tariffs on seafood intended for processing, it
is imposing tariffs on seafood destined for Chinese
consumption, putting at risk the US seafood industry’s
efforts to become established in the Chinese market.

The above policies focus on reducing the seafood
deficit. But it is worth asking whether reducing reliance
on foreign seafood is worthwhile to promote US indus-
try, support sustainable fisheries, and supply affordable
seafood to US consumers. Many seafood industry rep-
resentatives are advocating for open-trade policies
that allow US seafood to participate in global markets.
Meanwhile, improved certification, traceability, and im-
port standards are more promising solutions to support
sustainable seafood production, ensure imports are of
sustainable origin, and avoid foreign seafood “dump-
ing.” NOAA’s recent Seafood Import Monitoring Pro-
gram (81 FR 88975) is a good start, and sustainability
commitments by major seafood industry representatives
and new technologies on the horizon, such as block-
chain, provide promising opportunities to verify sus-
tainable and humane seafood supply chains.

US seafood consumption has grown modestly in
recent decades, but still more than 80% of consumers
fall below US Department of Agriculture (USDA)

Although it has received less attention and relief efforts
than agriculture, US seafood is front and center in the
trade war.
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seafood consumption recommendations (15). Sus-
tained growth in seafood demand or an increase to
meet the USDA guidelines provides opportunity for
the US seafood sector. But policies supporting US
seafood cannot ignore the central position the
sector occupies in an increasingly global industry.

Data and Materials Availability
All data are publicly available through Google Trends, the
NOAA statistical office, and the FAO FishStatJ database.
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