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A B S T R A C T   

The United States seafood industry is undergoing rapid change, as a result of the current trade war with China, 
ongoing global COVID-19 pandemic, and new governance mandates. The Executive Order on Promoting American 
Seafood Competitiveness and Economic Growth , signed in May 2020, proposes wild-capture fisheries deregulation 
and prioritization of aquaculture, with an emphasis on offshore development. Recent disruption of wild-caught 
seafood supply and demand could create space for sustainable aquaculture growth, but expansion could also 
undermine wild fisheries livelihoods and economics if integrated management between industries is ignored. 
Here, we review the current state of US seafood and outline five guiding principles around the implementation, and 
possible modifications, of the Executive Order to facilitate sustainable US fisheries and aquaculture: (1) make 
precise and strategic fisheries reforms that continue to support sustainable wild fisheries, (2) integrate aqua
culture and fisheries using an ecosystem-based approach, (3) improve aquaculture data collection, (4) address 
social resistance to aquaculture, and (5) reconcile nationalism in a global market. Regardless of the Head of 
State, implementation of these science-informed principles is critical for balancing social-ecological tradeoffs 
between wild captured and farmed seafood systems, and for ensuring a more resilient US seafood sector under an 
anticipated future of increased volatility.   

1. A system in flux 

The effects of the COVID-19 pandemic are rippling across the world, 
including the virus hotspot of the United States [1]. As society and in
dividuals grapple with the physical, psychological, behavioral, and 
financial toll of this disease, our food systems are experiencing signifi
cant changes in the way food is produced, distributed, and consumed. 
US seafood has also experienced major disruptions from the trade war 
started in 2019 with China—the world’s largest seafood consumer [2,3]. 
These shocks add considerable uncertainty when projecting the impact 
of recent policy changes, including a sweeping executive order, 

pandemic relief funding, and a changing administration in the White 
House [4]. Together, these impacts and changes present both the op
portunity to chart a new trajectory for sustainable US seafood, but also 
risk destabilizing current trends of sustainability in commercial fish
eries. Here, we provide guidance on how to increase production and 
ensure a sustainable future for US seafood when the world emerges from 
the current crisis. 

The effects of the pandemic started early for the US seafood sector 
[5]. A large proportion of value usually stems from restaurant orders 
(65% seafood expenditures), which declined dramatically starting in 
mid-March 2020, co-occurring with reduced or delayed commercial and 
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recreational fishing across most states [5,6]. Similarly, shellfish farmers 
downsized, and in some cases delayed seeding their crops in hopes of 
waiting out the decline in demand [7]. Many community-supported 
fisheries (e.g., [8]) expanded their supplies of diverse seafood direct to 
local consumers, while larger businesses, such as those producing 
farmed salmon and trout, rapidly shifted from restaurant to retail sales 
[5,7]. Pre-COVID, commercial aquaculture and fisheries contributed an 
estimated $7.1 billion in annual landings, while the industry as a whole 
(including recreational activities) accounted for over $200 billion in 
sales and approximately 2 million jobs [9,10]. Seafood specific aid made 
available by the Federal government amounted to $300 million or 
0.014% of the CARES Act and < 1% of total landings buybacks [5,7]. 
Federal support has been identified by people in the seafood sector as 
perhaps the most critical to successfully weather large, negative dis
ruptions, in this case from COVID-19 [11]. 

Uncertainty is at an all-time high as the US seafood sector grapples 
with the myriad of shocks from COVID-19, the ramifications of the Ex
ecutive Order [4] signed in May 2020 – during some of the lowest points 
for the industry [5] – and the potential actions by the incoming Biden 
administration. Here, we briefly describe the current state of US seafood 
and provide five guiding principles for the implementation and revision 
of the Order’s mandates to facilitate a pathway towards sustainable and 
economically prosperous fisheries and aquaculture in the US:  

I. Make precise and strategic fisheries reforms  
II. Integrate fisheries & aquaculture through an ecosystem-based 

approach  
III. Collect & release more comprehensive aquaculture data  
IV. Explicitly address social resistance to aquaculture  
V. Reconcile nationalism in a global market 

2. Current state of US fisheries and aquaculture 

Before the pandemic, annual domestic seafood production in the 
United States was approximately 5.5 million tonnes. The US is the 
largest net seafood importer in the world, with a growing “trade deficit” 
(imports > exports) and an import seafood dependence of 62–65% [3], 
which was one of the key motivations listed for the Executive Order; 
although there are disagreements around the economic interpretations 
(e.g., [12]). The vast majority (> 90%) of domestic production comes 
from wild capture fisheries (Fig. 1), most of which are sustainably 
managed and therefore have limited scope for additional wild harvest 
[13]. The national aquaculture sector plays a much smaller role, 
contributing just 8% of all domestic production in recent years (Fig. 1). 
Marine aquaculture, particularly offshore (3–200 nm from the coast), is 
increasingly identified as an area where the US could support substantial 
seafood growth [14–16]. Americans consume ca. 1 million tonnes more 
than is domestically produced (Fig. 1) and certainly have an appetite for 
farmed seafood: three of the top four consumed taxa are mostly farmed, 
but all three are primarily raised in other countries: salmon (global 
farmed:wild ratio = 2.7:1), shrimp (3:1), and tilapia (8.3:1) [17]. These 
consumption patterns create important social and environmental 
tradeoffs that have led to calls for more domestic aquaculture produc
tion and improvements in trade policies to support sustainable practices. 
The complex suite of agencies and regulations governing aquaculture 
are often blamed for the slow growth of aquaculture in the US [15, 
18–20], and the need for aquaculture policy reform has been garnering 
increasing attention from the Federal (e.g., [21]), state, and local gov
ernments (e.g., [22]). 

3. Executive Order: a changing tide for the US seafood industry 

The May 7, 2020 Executive Order on Promoting American Seafood 
Competitiveness and Economic Growth asserts a broad initiative to in
crease US seafood production, with a particular focus on offshore 
aquaculture [4]. Of note, the order designates NOAA as the lead 

governing agency for offshore marine production, in addition to its 
current mandate over fisheries. With timelines ranging from months to 
several years, Federal and State agencies are being asked to reassess how 
commercial fisheries are managed, create standardized and predictable 
permitting process for aquaculture, revise trade policy through a Sea
food Trade Task Force, and update aquatic animal health regulation. To 
promote offshore aquaculture expansion, NOAA is tasked with identi
fying 10 offshore areas over the next five years for finfish, seaweed, or 
integrated aquaculture production; two areas have already been iden
tified [23]. Within the context of a new administration that could 
overturn or modify this executive order, we suggest these guiding 
science-based principles.  

I. Make precise and strategic fisheries reforms 
The Executive Order includes a directive to “reduce burdens on 

domestic fishing and to increase production,” while maintaining sus
tainability as defined by the Magnuson–Stevens Fishery Conser
vation and Management Act (MSFCMA) and Marine Mammal 
Protection Act (MMPA). Increasing overall production of wild- 
caught fish would be difficult, since a high fraction (85%) of US 
assessed stocks are already fished at or near maximum sustainable 
levels [3]. Many fisheries have layers of regulations that directly 
limit total allowable catch and control where, when, and how fish 

Fig. 1. Estimated United States aquaculture and wild capture seafood pro
duction over time (1950–2017), for freshwater (top) and marine systems 
(middle), and total combined domestic seafood consumption, which accounts 
for imports and exports of wild capture and aquaculture products combined 
(bottom). Data include finfish, molluscs, crustaceans, and aquatic plants [17]. 
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are caught [24]. It may be possible to reduce some of the latter 
regulations, while retaining catch limits, and still ensure fisheries 
remain ecologically and economically sustainable. Changes might 
include modified gear restrictions for better control over which 
species are caught, increased flexibility for switching fisheries or 
gears [25], changes to how quota is allocated among multispecies 
fisheries (e.g., west coast groundfish [26,27]), and reallocating 
quota to account for climate change-driven distribution shifts [28] 
(e.g., black sea bass [29]). Additionally, in some fisheries, the 
government could shoulder some observer costs and/or increase 
use of electronic (video) monitoring [30], which could adjust both 
mechanism and source for incurring regulatory costs. In many 
cases, cost-effective burden reductions could be achieved through 
more accurate scientific estimates of fish trends and status by 
increasing and supporting scientific surveys for stock assessments 
[28,31–34]. The departing US Administration has also imple
mented a separate Modified Proclamation [35] to open the 
Northeast Canyons and Seamounts Marine National Monument to 
fishing, even though the gains from this action are likely to be small 
[3], counterproductive and perhaps more performative than useful 
(or legal) for fishers [36]. Ultimately, any changes in fisheries 
regulations need to be scientifically tested, e.g. Management 
Strategy Evaluations (MSE), to ensure they do not threaten fisheries 
sustainability [37,38]. Some changes may improve profitability, 
but few changes are likely to substantially increase wild landings.   

II. Integrating aquaculture & fisheries through an ecosystem-based 
approach 

There is considerable potential for better integrated manage
ment for US wild capture fisheries and aquaculture to improve 
system resilience in the face of disruption (Fig. 2). The two sectors 
are mostly managed separately, even though they interact 
directly and indirectly in space and through feed, seed, and 
markets [39]. Separate management approaches may be a func
tion of the previous lead agency for all aquaculture being the 
Department of Agriculture, whereas fisheries are managed by 
NOAA under the Department of Commerce. However, with 
NOAA designated as the coordinating body for marine aquacul
ture, there is stronger potential to align principles from 
Ecosystem-based Fisheries Management (EBFM) [40–42] and the 

Ecosystem Approach to Aquaculture (EAA) [43–46] (Fig. 2). 
EBFM and EAA are already in use in their respective sectors to 
varying degrees, providing an opportunity to build a sustainable 
management framework that more explicitly integrates fisheries 
and aquaculture, alongside community well-being and equity, 
environmental health, and the economy. For instance, 
well-managed, strategically-sited and planned marine aquacul
ture can reduce environmental impacts and even improve local 
conditions with extractive farmed species (e.g., bivalves, sea
weeds) [47–49], but poorly managed operations can degrade the 
health of stocks—wild and farmed—and ecosystems [39]. 
Further, some marine aquaculture systems rely on healthy fish
eries (e.g., capture-based aquaculture, fed species) and even 
contribute to increasing harvest of wild fisheries (e.g., supple
mental hatcheries). Thus, management actions in either sector 
can have important sustainability consequences for both systems 
[39]. This interdependence is likely to become even more 
important as aquaculture grows and diversifies rapidly, as pref
aced in the Executive Order. An ecosystem approach begets better 
monitoring and evaluations of the system, beyond a single species 
or sector, through formal assessments and MSE [46,50–52]. 
Moreover, coordination and better data streams through an 
ecosystem approach are central to adaptive management, espe
cially across systems, which can help buffer impacts of shocks, be 
they COVID-19 or climate change [53,54] (Fig. 2).   

III. Collect and release more comprehensive aquaculture data 
“Suitable reporting” by US aquaculture owners and oper

ators—in line with fisheries management requirements— is 
another important mention in the Executive Order and a key 
feature of ecosystem-based management. Currently, aquaculture 
value and volume reporting is not standardized and largely 
determined state-by-state, while Federal reporting of value data 
happens at 5-year census increments [55]. Notably, annual 
state-level aquaculture data are often not publicly available, like 
they are for wild fisheries, and USDA only reports one year (c. 
2005) of sparse marine volume information [55]. It is difficult to 
set sustainable seafood development goals and build resilience in 
the sector without basic time-series data on what is produced, 
where, and how [47,56,57]. In fact, the COVID-19 pandemic has 

Fig. 2. Applying an ecosystem-based approach to explicitly integrate aquaculture and fisheries management. Production includes volume and value.  
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highlighted the real-world impact of uncertainty in aquaculture 
location and scale data, which creates confusion and inequities in 
relief funding allocation [11]. Going forward, annual production 
and on-farm metrics (e.g., feed conversion ratios, feed source/a
mount, survival, environmental measures, sales, etc.) should be 
standardized so state and federal agencies can accurately set 
targets and reference points to compare production (value and 
volume) over time and space (Fig. 2). Improved data are essential 
for assessing environmental and economic farming impacts, 
modeling environmental versus husbandry effects, and moni
toring volatility of long-term production, all of which would 
likely improve confidence for insurance agencies, investors, and 
the public. 

To improve data quality and reliability, mechanisms are 
needed for independent evaluations of aquaculture reporting, 
including advisory councils, better data access for independent 
scientific institutions, and auditing (e.g., NOAA Seafood Inspec
tion Program). Such data management standards are common
place for US commercial fisheries management [58] and should 
be extended to aquaculture. Interagency data coordination, led 
by an entity such as NOAA, and buy-in from marine farmers to 
adopt better data practices and technology (e.g., [59,60]) are 
necessary for this to be achieved and would likely be adopted 
more quickly and ubiquitously with governmental subsidies, at 
least initially, and improved knowledge sharing [61]. Ultimately, 
just like wild fisheries, reliable and consistent data are a funda
mental ingredient for robust modeling and strategic planning for 
sustainable aquaculture growth.   

IV. Explicitly address social resistance to aquaculture 
Even with stronger political and regulatory support, and high 

US consumption of farmed seafood, aquaculture expansion 
within the US may be hampered by a lack of social acceptance 
and communities reluctant to support its development locally 
[62]. North Americans eat seafood primarily based on product 
recognition, taste, and price [63], and there is no guarantee 
communities will support local aquaculture development. 
Indeed, domestic efforts around marine aquaculture development 
have experienced strong opposition, including in the Gulf of 
Mexico and Washington state [62]. This underscores the point 
that if local stakeholders are not involved in the process of new 
aquaculture development, the Executive Order and other efforts 
might do little to advance domestic production. Lack of stake
holder involvement may also affect the equity of such aquacul
ture growth [46,64]. As in fisheries and ecosystem-based 
management approaches, accounting for social “carrying capac
ity” is critical [46]. For instance, good site selection through 
spatial planning and public engagement is an essential first step 
in an ecosystem-based approach and can minimize social con
cerns (e.g., impacts on wildlife), conflicts with other ocean uses 
(e.g., fishing), and overall risk (e.g., proximity to critical habitat) 
[62,65,66]. Offshore farming may be an important step in this 
process by minimizing intersectoral conflict and impact in an 
increasingly busy coastal area [15,16,67,68]. Of note, NOAA may 
be well positioned to support these goals given their lead role in 
fisheries and now marine aquaculture, as well as their continued 
work in national spatial data resources and planning (e.g., [69]). 
That said, scientific integrity and trust that decisions from NOAA 
are based on science and informed by data are absolutely critical. 
Undermining the science that underpins an ecosystem approach 
could erode the potential to effectively build long-term social li
cense for aquaculture in US waters.   

V. Reconcile nationalism in a global market 
The COVID-19 pandemic’s disruption of food supply chains has 

highlighted the risks of reliance on foreign imports for food, 

which may advance proposed nationalistic food strategies 
focused on reducing the US seafood trade deficit. As previously 
noted, the focus on the seafood deficit itself is perhaps misguided 
given that the US is a wealthy nation with an economy centered 
on technology and services, rather than resource extraction [12]; 
though displaced social and environmental impacts still apply. 
The Executive Order emphasized the role of the Seafood Trade 
Task Force, set to focus on fair market access via trade policy and 
negotiations [70]. The outgoing administration’s focus on the 
seafood deficit must also reconcile with the Order’s objective of 
identifying “opportunities to improve access to foreign markets” and 
the reality of a highly globalized seafood market. Seafood is 
among the most traded food commodities in the world [3], and 
the US is both the top importer and among the top five exporters 
of seafood [2,17]. Yet, past efforts to make US farmed seafood 
competitive with foreign farmed products through labeling and 
trade barriers have been largely unsuccessful. For example, the 
US imposed tariffs of 63% on Vietnamese catfish imports, 
implemented more rigorous import inspections, and passed a law 
to prevent labeling Asian catfish as catfish [71]. Despite the 
extreme measures, Vietnamese catfish imports have grown, while 
US catfish sales have remained relatively flat [55]. Further, 
imposing import restrictions comes at a cost to consumers and 
can result in challenges under the auspices of the World Trade 
Organization and retaliatory tariffs by exporting nations [72], 
which hamper efforts to develop foreign markets for US seafood 
and beyond. 

Meanwhile, trade negotiations and import restrictions targeted at 
addressing illegal, unreported and unregulated (IUU) fishing and pre
venting slavery and child labor along the supply chain could produce 
broad sustainability and human rights benefits. Slave labor on fishing 
vessels, as well as child and migrant labor in processing plants has been 
documented in global supply chains, including in Thailand, a top sea
food exporter to the US [73]. These interrelated, illegal practices lower 
production costs, giving exporters an advantage [74]. Addressing them 
would help level the playing field for US producers and would be aligned 
with existing law [75]. In the long term, the combined effects of 
pandemic-related trade disruptions and questions about whether the US 
is a reliable trade partner may hamper the goal of improving access to 
foreign seafood markets. Therefore, the government needs to consider 
technical challenges (e.g., [76]) alongside paths ensuring trade partner 
confidence in US export reliability. In doing so, the US can maintain and 
support the expansion of sustainable domestic seafood producers in high 
value foreign markets. 

4. Conclusions 

During this period of turmoil, uncertainty, and rapid policy change, 
it will be a challenge to develop institutions and governance that can 
guide American seafood towards a sustainable future that supports 
economic development, healthy oceans, and food security. Another 
change is coming less than a year after the Seafood Executive Order and 
CARES Act, with the new Biden administration taking control January 
20th, 2021. Although a new administration often overturns many ac
tions of their predecessor, it is unclear which parts of this executive 
order might stay, especially with “regenerative aquaculture” appearing 
in The Ocean-Based Climate Solutions Act [77] introduced to the Demo
cratic majority House and the amended bipartisan Advancing the Quality 
and Understanding of American Aquaculture Act re-introduced to the 
Senate in October 2020 [21]. The science-informed principles outlined 
here are pertinent to the future of US seafood, no matter the Head of 
State. 

We can maintain the sustainability of wild capture fisheries while 
expanding domestic marine aquaculture, if the two seafood sectors are 
managed integratively using an ecosystem-based approach. This will 
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depend on recognition of the importance of seafood in our coastal 
communities and for the well-being of our country as a whole. 
Continued integrity and reliance on the best-available science and 
improved monitoring are crucial to help assess how specific policies can 
be achieved in concert with system-wide management to benefit society 
and the environment. Early and continued consultation with coastal 
communities and stakeholders must be recognized as a key component 
in striking this balance, especially to foster and maintain trust in science- 
informed decisions. Scientific independence must be upheld as we look 
to a likely future of increased climatic and political instability. Flexi
bility and adaptive capacity within our institutions and participation in 
global trade can add resiliency to our seafood systems so that we can 
collectively survive, and ideally thrive, into the future. 
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