
Opportunities and Barriers Facing Offshore 
Finfish Aquaculture in the United States 

 
Kat Montgomery 

 
M.A.S. Marine Biodiversity and Conservation 

Scripps Institute of Oceanography 
 
 

 
 
 

Capstone Advisory Committee: 
 

Mark Jacobsen (Chair) | UC San Diego Department of Economics 
Diane Windham | NOAA Fisheries Office of Aquaculture 

Kim Thompson | Seafood for the Future, Aquarium of the Pacific 
 
 

     



This report was created as a culminating Capstone Project by: 

 

Kat Montgomery 

Master of Advanced Studies, Marine Biodiversity and Conservation 

Scripps Institution of Oceanography 

University of California, San Diego 

kmontgom@ucsd.edu 

 

The following Capstone Advisory Committee members provided guidance 

throughout the duration of the project and have reviewed the final report: 

 

 

 

_________________________________________ 

Mark Jacobsen | Committee Chair 

Associate Professor, Department of Economics 

University of California, San Diego 

 

 

 

_________________________________________ 

Diane Windham | Committee Member 

Southwest Regional Aquaculture Coordinator 

NOAA Fisheries Office of Aquaculture 

 

 

 

_________________________________________ 

Kim Thompson | Committee Member 

Director, Seafood for the Future 

Aquarium of the Pacific 

 
 

 

     



 

 

 

Table of Contents 

EXECUTIVE SUMMARY 1 

INTRODUCTION 2 
Scope and Purpose of Report 4 
Methodology 5 
What is offshore finfish aquaculture? 5 

STATUS OF OFFSHORE FINFISH AQUACULTURE OUTSIDE THE U.S. 6 
Norway 6 
China 7 
Japan 8 
Panama 8 
Mexico 9 

STATUS OF OFFSHORE FINFISH AQUACULTURE INSIDE THE U.S. 10 
State Waters 10 
Federal Waters 11 

OPPORTUNITIES FOR U.S. INDUSTRY GROWTH 12 
U.S. Seafood Market 13 
Skilled Workforce 13 
Large and Productive EEZ 13 
High-Quality Research Institutes 14 
Political Support 14 
Coastal Infrastructure 14 

BARRIERS TO U.S. INDUSTRY GROWTH 15 
Prohibitive Statutes and Regulatory Uncertainty at the State Level 15 
Complex Permitting Process at the Federal Level 15 
Market Competition 16 
Industry Scale 16 
Public Perception/Social License to Operate 17 

ANALYSIS OF KEY BARRIERS 18 

THE PATH FORWARD 20 

ENDNOTES 23 
 
APPENDIX 

Fact Sheet for Lawmakers 
Fact Sheet for General Public 

 



 

1 

EXECUTIVE SUMMARY 
 
As the human population continues to grow, demand for seafood will rise. Globally, wild 
capture production has remained relatively steady since the late 1980s as aquaculture 
production has increased around the world. Today, roughly half of all seafood is farmed 
and aquaculture is the fastest-growing global food sector. The greatest potential for 
expanding aquaculture production can be found in land-based, indoor, recirculating 
systems and in open ocean marine aquaculture, i.e. offshore aquaculture. This report 
analyzes the latter of these, with a specific focus on offshore finfish aquaculture. 
 
Some large, vertically-integrated, salmon farming companies in Norway, China, and Japan 
are collaborating with the offshore oil and gas industry to develop methods of farming fish 
in the open ocean using floating net pens designed after oil rigs. In some Latin American 
countries, smaller, independent companies are farming fish offshore using fully 
submersible cages. The United States is home to one such farm – operating offshore from 
Hawaii – and several projects have been proposed around the country.  
 
This report explores the potential for offshore finfish aquaculture in the United States, the 
key barriers that have inhibited industry development, and strategies for overcoming those 
barriers. Information was gathered through a thorough literature review and expert 
consultation via phone interviews, in-person meetings, and conference attendance. 
Representatives from the aquaculture industry, federal and state agencies, advocacy 
groups, scientific research institutions, and NGOs were consulted.  
 
Opportunities for offshore aquaculture development in the U.S. include the country’s large 
and productive exclusive economic zone, the presence of high-quality research institutions, 
a large domestic seafood market, a skilled workforce, political support from the current 
administration, and well-developed coastal infrastructure. Barriers include prohibitive 
statutes and regulatory uncertainty at the state level, a complex permitting process, market 
competition with imported seafood, the industry’s small scale, and the challenge of earning 
a social license to operate.  
 
Two key barriers have inhibited U.S. industry development: the complex permitting 
process and the public’s perception of offshore fish farming.  
 
While existing statutes give several federal agencies authority to regulate aspects of 
offshore aquaculture, none has been designated as the lead permitting agency for 
aquaculture. The result is that applicants must navigate a complex system that involves 
multiple federal, state, and local agencies. This process is costly and can take years. There is 
also inherent risk for investors because there is no guarantee a permit will be issued. 
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Industry proponents must decrease the time, cost, and risk associated with the federal 
permitting process by utilizing the following strategies: 
 

• Increase support and coordination from government agencies at the federal, state, 
and local levels 

• Engage key stakeholder groups that have opposed offshore finfish aquaculture 
(commercial fishermen and environmental groups) to address their concerns and 
find compromise 

• Reform federal regulation through passage of new legislation 
 
Most of the American public does not know enough about marine aquaculture to 
understand, accept, or advocate for it. A small but vocal minority is highly opposed to fish 
farming of any kind and has campaigned strongly against it, highlighting potential 
environmental impacts and alleging human health concerns. Proponents of offshore finfish 
aquaculture must also address the practice’s public perception issue and earn a social 
license to operate by utilizing the following strategies: 
 

• Clearly communicate the costs and benefits of offshore finfish aquaculture to the 
general public 

• Advocate effectively for farming fish here in the U.S. rather than abroad 
• Collaborate with influential chefs to promote U.S.-farmed fish as a sustainable 

seafood option 
• Get a commercial-scale offshore finfish pilot/demonstration farm into the water 

 
INTRODUCTION 

 
More than 3 billion people around the world rely on seafood as a primary source of 
protein; that’s almost 40% of the human population.1 Globally, seafood consumption has 
been on the rise for over 50 years. Between 1961 and 2016, the average annual increase in 
worldwide seafood consumption was higher than the increases in consumption of beef, 
pork, and poultry combined.2 While seafood consumption has increased, global fishing 
catch - the tonnage of wild finfish, crustaceans, molluscs, and other seafood caught each 
year - has remained relatively static since the late 1980s.3 In that time, aquaculture 
production has grown to meet the demand that wild fisheries could not (Fig. 1.) 
Aquaculture is now the fastest-growing food sector and, as of 2016, provides more than 
half of all the seafood we eat globally.4  
 
As the human population continues to grow, global demand for seafood will rise. A recent 
study by Hunter et al. concluded that by 2050, total food production will need to increase 
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by as much as 70% in order to feed the projected population of 9.7 billion people.5 A 
significant portion of this increase will likely come from animal protein demanded by a 
growing middle class.6 With wild capture fisheries unlikely to meet increasing demand, 
aquaculture will play a critical role in feeding the world. 
 

 
Figure 1: Global fishing catch vs. global aquaculture production from 1950-2014, Source: FAO 

Finfish, shellfish, and seaweed are farmed around the world both on land and in the ocean. 
On land, farmers primarily utilize freshwater ponds, lakes, and streams, though in some 
parts of the world, fully indoor, tank-based recirculating aquaculture systems (RAS) are on 
the rise. Land-based aquaculture is often called “inland aquaculture.” In the ocean, the vast 
majority of seafood farming is done close to shore, in bays, estuaries, fjords, and coastal 
waters (“nearshore aquaculture.”) Some marine aquaculture is done in the open ocean, 
sometimes miles from shore, where the water is deeper and farmers must contend with 
storms and higher wave energy (“offshore aquaculture.”) 
 
Inland aquaculture currently contributes the vast majority of global aquaculture 
production and most of that (92.5%) is finfish. 7  This farming method, particularly when it 
is done in ponds, lakes, and streams, must contend with other land and water uses; these 
conflicts will only increase as the human population grows.8 Non-RAS inland aquaculture 
can have negative environmental effects, such as pollution of freshwater drinking sources, 
ecosystem eutrophication, deforestation, and alteration of natural landscapes, particularly 
when it is done in developing countries without adequate regulation and oversight.9 RAS 
farming seeks to minimize these environmental effects by farming in indoor, closed 
systems – and many RAS companies market themselves as a sustainable alternative to 
other farming methods - but it has its own environmental trade-offs, including high energy 
use.10 RAS farming typically utilizes less land and water than traditional inland farming and 
will likely play a key role in future aquaculture production, particularly as the industry 
embraces renewable energy and technological innovation.11 However, with population 
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growth increasing constraints on space and freshwater availability, the greatest potential 
for expanding production is in the ocean. 
 
Most marine aquaculture takes place in nearshore, coastal waters. As with inland 
aquaculture, these farms often compete with human uses. These conflicts can include 
coastal fishing grounds, recreational boating areas, and resistance from coastal 
landowners. Nearshore aquaculture can also negatively impact coastal ecosystems. Most 
notably, if they aren’t sited in areas with enough water movement, waste and excess feed 
can build up on the seafloor and negatively affect surrounding habitats. In some areas, 
nearshore farming has also resulted in modification/destruction of estuaries, mangroves, 
and other important coastal habitats.12 Responsible, well-sited, nearshore aquaculture 
operations can minimize environmental impacts and can avoid use conflicts by farming in 
remote areas with sufficient water movement. Another option is to move operations out 
into the open ocean, into deeper, offshore waters where there is more space, fewer use 
conflicts, and strong currents to flush waste from the nets. This report will discuss the 
present status and future of offshore aquaculture in the United States, with a specific focus 
on offshore finfish farming, which has been the subject of myriad news stories, lawsuits, 
industry reports, and government memoranda in recent years. 
 
Scope and Purpose of Report 
 
This report is meant to serve as a summary of the current status and potential future of 
offshore finfish aquaculture in the United States. Both opportunities for and barriers to 
industry development are considered, with analysis of key barriers that have thus far 
inhibited growth how these barriers may be overcome. Specifically, this report will: 
 

• Provide a status report on offshore finfish aquaculture, both internationally and 
within the U.S. 

• Identify the opportunities for and barriers to establishment and growth of offshore 
finfish aquaculture in the U.S. 

• Analyze key barriers that have inhibited offshore finfish aquaculture development 
in the U.S. and highlight efforts to overcome them 

• Discuss potential solutions for overcoming barriers to establishing offshore finfish 
aquaculture production in the U.S., specifically in federal waters 

• Provide fact sheets summarizing major points for lawmakers and the general public 
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Methodology 
 
Broadly, information was gathered in two main ways: (1) a thorough literature review, 
which included peer-reviewed journals, industry reports, government memoranda, 
company websites, and more, along with (2) expert consultation via phone interviews, in-
person meetings, and presentations at the World Aquaculture Society “Aquaculture 2019” 
conference in New Orleans in March 2019. Representatives from the aquaculture industry, 
federal and state agencies, advocacy groups, scientific research institutions, and NGOs were 
consulted. 
 
What is offshore finfish aquaculture? 
 
Generally speaking, offshore farms operate in the open ocean, far enough from the coast 
that they can avoid or minimize most of the use conflicts that arise in coastal waters. 
Offshore waters are deep and continually flushed by ocean currents. With no landforms to 
act as buffers, wave energy can be significant, especially during storm events. To farm 
finfish offshore, practitioners must use fully enclosed cages that can be tethered to the 
ocean floor and either mostly or fully submerged in order to protect them from waves. 
Several designs are in use today, either for commercial production or experimental pilot 
projects (Fig. 2.) 
 

 
Figure 2: Examples of offshore aquaculture cages, Source: The Nature Conservancy 

Fish are produced in onshore hatcheries, usually from wild-caught broodstock, then grown 
in nursery facilities before being transferred to offshore cages as juveniles. Some 
operations produce their fish via “ranching,” in which juvenile fish (often bluefin or 
yellowfin tuna) are captured from the wild and transferred to net pens or cages, where 
they are grown to adulthood and harvested. While ranching does share some 
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characteristics with aquaculture, this report will focus on finfish aquaculture in which fish 
are farmed from egg to adult. 
 
STATUS OF OFFSHORE FINFISH AQUACULTURE OUTSIDE THE U.S. 
 
A recent report by The Nature Conservancy and Encourage Capital grouped offshore finfish 
producers into two broad categories: “subsidiaries of large, vertically integrated, 
diversified incumbents from the salmon industry” and “small, independent newcomers 
with business models fully dedicated to offshore technology.”13 The “large incumbents” are 
primarily based in Norway, though projects are underway in China and Japan as well, while 
“small newcomers” are primarily based in Latin America. Producers in both categories 
benefit from government support in countries where expanding offshore finfish 
aquaculture is a national priority. Some governments are offering subsidies, free or 
discounted licenses, or other financial incentives in order to encourage development. 
 
What follows is by no means an exhaustive list of offshore finfish aquaculture operations 
worldwide; rather, it is an overview of countries where the industry is growing and the 
governments that support it. 
 
Norway 
 
Norway is the world’s second largest exporter of fish and seafood, ranking only behind 
China,14 and is the leading producer of Atlantic salmon, with 1.2 million metric tons (mt) of 
annual production.15 The Norwegian government has publicly announced its intention to 
increase salmon production from 1 million mt to 5 million mt by 205016 but most salmon is 
currently produced in nearshore coastal waters and fjords, where expansion is increasingly 
limited by coastal acreage and environmental concerns such as fish escapes and the 
prevalence of sea lice. In late 2015, the Norwegian Ministry of Fisheries and Coastal Affairs 
announced a program through which the government would grant free “development 
concessions,” i.e. experimental licenses, to projects working to develop technological 
solutions to the industry’s acreage and environmental challenges. The free concessions are 
available for up to 15 years and if the project meets a set of fixed criteria within that time, 
the experimental license can be converted into a commercial license for a NOK 10 million 
($1.2 million) fee, significantly less than the typical NOK 50-60 million ($6-7.4 million) 
licensing fee.17 Proposed projects must be large-scale and backed by teams with proven 
expertise in both aquaculture and offshore infrastructure, such as offshore oil and gas 
extraction. Each experimental license allows for up to 780mt production, so some larger 
projects require multiple licenses. To date, companies representing 104 individual projects 
have applied for 898 of these experimental licenses; 53 licenses have been granted.18 
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Norwegian Company Ocean Farming AS, a subsidiary of the SalMar Group, was awarded 
the first eight experimental licenses for its Ocean Farm 1 project. Ocean Farm 1 is a 68-
meter tall, 110-meter diameter structure that can hold up to 1.5 million salmon and is 
touted as having been “developed in Norway, built in China.” Production capacity will be up 
to 6,000mt. SalMar worked with offshore aquaculture experts as well as oil and gas 
industry experts to develop the massive structure, which is similar in design to a floating 
oil rig and can operate in up to 300-meter deep water (Fig. 3.) Ocean Farm 1 is currently in 
its pilot phase and is operating about 3 miles offshore of Central Norway.19 
 

 
Figure 3: Ocean Farm 1 being towed to its operating location, Source: SalMar 

China 
 
China’s seafood market is the largest in the world. The country’s per capita consumption of 
seafood has increased by 700% since its economy began to open up in 1978.20 This massive 
increase can be attributed to urbanization and rising wealth, trends that continue in China 
today as its middle class and total population continue to grow. As China’s demand for 
seafood has increased, so has its aquaculture production. According to the UN Food and 
Agriculture Organization (FAO), China now produces about two-thirds of the world’s 
farmed seafood, though less than 5% of total production is made up of marine finfish.21 The 
Chinese government is committed to changing that. In 2016, the Ministry of Agriculture 
announced a “national mariculture demonstration zone construction plan (2017-2025)” 
which will build 178 pilot farms and increase China’s aquaculture production by 30% 
(from 47.6 million mt to 62.3 million mt) by 2025.22 
 
At the same time, China’s provincial governments are increasingly partnering with both 
privately-owned and state-owned companies to build offshore finfish aquaculture farms. 
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The Dutch company De Maas SMC, which produces offshore oil and wind energy 
infrastructure, has partnered with the local government in Fujian province to build five 
offshore SSFF150 pens, each 139-meters in diameter and 12-meters tall (Fig. 4.) The pens 
are currently being constructed in China. In Hainan province, the local government is 
signed a contract with the state-owned China Shipbuilding Industry Corporation (CSIC) 
through which CSIC will build three “deepwater oceanic aquaculture platforms”, each 120-
meters in diameter and 75-meters high. The platforms will likely be similar in design to 
Norway’s Ocean Farm 1, which was also built in China, but will be significantly larger.23 
 

 
Figure 4: Mock-up of SSFF150 pen, Source: De Maas 

Japan 
 
Japan is the world’s second-largest seafood importer, behind the United States, and is also a 
major producer of both wild-caught and farmed seafood.24 While most of Japan’s finfish 
farming takes place inland or nearshore, at least one company is looking to move offshore. 
In 2016, Nippon Steel & Sumikin Engineering Co. Ltc., which designs and installs offshore 
oil and gas platforms, partnered with Yumigahama Suisan, a subsidiary of marine products 
company Nissui, to build a large-scale offshore aquaculture system for Atlantic salmon. The 
prototype has five circular pens, each 25-meters in diameter, arranged around an 18-meter 
tall steel tower that holds and dispenses food and will be located about 2 miles offshore.25 
The project is still in development. 
 
Panama 
 
Panama is currently the world’s largest offshore finfish producer because of one company, 
Open Blue, that was founded in 2007 and currently produces 2,000-3,000mt of cobia 
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(Rachycentron canadum) each year.26 Open Blue is located about 8 miles offshore and 
utilizes more than 20 InnovaSea SeaStations, fully enclosed, submersible cages that can be 
raised or lowered in the water column (Fig. 5.)27 Because they can be fully submerged, 
SeaStations are ideal for offshore conditions, where storms and wave energy can damage 
infrastructure. 
 
Open Blue’ founder originally began production two miles offshore from Puerto Rico and 
operated there successfully for 6 years. U.S. government regulations capped production at 
50mt per year and when the Open Blue team tried to expand, they were unable to secure 
the necessary permits due to complex regulations and a burdensome permitting process 
that was expensive and slow. They eventually moved the operation to Panama, where the 
company was able to secure permits for a larger operation.28 
 

 
Figure 5: InnovaSea's SeaStation pens at Open Blue, Source: Open Blue 

Mexico 
 
Mexico has moved to position itself as a leader in offshore finfish aquaculture through a 
licensing process that is friendly to businesses and a government commitment to 
significant development subsidies.29 Baja California and Baja California Sur have been 
especially welcoming to developers and a number of offshore farms are currently operating 
in those two states: Pacifico Aquaculture farms striped bass (Morone saxatilis) near an 
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island 4 miles offshore of Ensenada, Earth Ocean Farms farms totoaba near La Pazi, 
Kampachi Farms and OmegaBlue both farm longfin yellowtail (Seriola rivoliana) offshore of 
La Paz, and others are in development. These farms are each using either traditional 
surface net pens or submersible cages such as Innovasea’s SeaStation or its AquaPod, a 
round, submersible cage manufactured in several sizes (Fig. 6) and produce between 100 
and 500mt each. 
 

 
Figure 6: InnovaSea's Aquapod cage at Earth Ocean Farms, Source: Earth Ocean Farms 

 
STATUS OF OFFSHORE FINFISH AQUACULTURE INSIDE THE U.S. 
 
State Waters 
 
Within the United States, states control most commercial activity in their adjacent waters 
from the shoreline out to 3 nautical miles. (Texas and Florida are exceptions, each claiming 
the waters out to 9 nautical miles from shore.) Finfish are currently farmed in state waters 
via nearshore aquaculture in a handful of U.S. states but only one state, Hawaii, has an 
offshore farm in its waters. Kona, Hawaii is home to the country’s only self-identified 
offshore finfish farm: Blue Ocean Mariculture farms longfin yellowtail (Seriola rivoliana) in 
SeaStation cages, producing about 500 mt per year (Fig. 7.)30 Blue Ocean’s pens are located 
relatively close to shore – less than half a mile – but the site’s strong ocean currents and 
average depth of 60 meters provide “offshore” conditions. 

 
                                                 
i This farm has also partnered with the Mexican government on a stock replenishment program, through 
which Earth Ocean Farms releases highly endangered totoaba into the wild to enhance the wild population. 
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Figure 7: Divers underneath a SeaStation cage, Source: Blue Ocean Mariculture 

 
Federal Waters 
 
The U.S. federal government controls commercial activity in the nation’s waters between 3 
and 200 nautical miles from shore. While several experimental projects have been 
successfully permitted and carried out in U.S. federal waters, no commercial offshore 
finfish production has yet occurred. 
 
The most recent experimental projects in U.S. federal waters have been undertaken by 
Kampachi Farms, a Hawaii-based company with a commercial operation in Mexico. In the 
2012 Velella Beta project, the company attached an InnovaSea Aquapod stocked with 
longfin yellowtail (Seriola rivoliana) to a feed barge that drifted between 3-75 nautical 
miles offshore of Hawaii’s Big Island. In the 2014 Velella Gamma project, the same cage was 
attached to a single mooring point 6 nautical miles offshore in the same general area. Feed 
was delivered by an unmanned barge, allowing technicians to run the operation from 
shore, visiting once a week to refill feed.31 Kampachi Farms is currently working to secure 
federal permits for the Velella Epsilon project, through which a cage stocked with S. 
rivoliana will be moored offshore in the Gulf of Mexico.32 
 
Two companies are each striving to start the first commercial offshore finfish farm in U.S. 
federal waters. The first of these is the San Diego-based Pacific Ocean AquaFarms. The 
project is backed by Hubbs-Seaworld Research Institute (HSWRI), a research non-profit 
that has been trying for many years to successfully permit an offshore finfish farm in the 
waters off San Diego. HSWRI attempted to utilize a non-operational oil platform near 
Ventura as a farming site in 2004 but the platform was brought back online. They later 
pursued the development of a proposed farm near La Jolla in 2009, then near Mission 
Beach in 2012. The 2012 project, Rose Canyon Fisheries Sustainable Aquaculture Project, 
came closest to becoming a reality but lost some investor support when the federal 
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permitting process stalled. HSWRI partnered with a new, locally-based investment firm and 
renamed the project Pacific Ocean AquaFarms in 2018. The goal is to farm California 
yellowtail (Seriola dorsalis) just under 4 miles offshore of La Jolla. The company is currently 
working with various federal agencies to secure the necessary permits.  
 
The other company working to open the country’s first commercial-scale fish farm in 
federal waters is Manna Fish Farms, which is based in New York. Manna is in the process of 
acquiring permits for two different operations: one that would farm striped bass (Morone 
saxatilis) 8 miles offshore from Long Island, New York and another that would farm red 
drum (Sciaenops ocellatus) 23 miles offshore of Florida in the Gulf of Mexico.ii The company 
has already acquired an automated feed buoy for its New York farm (Fig. 8) and plans to 
eventually achieve vertical integration by running its own hatchery and processing facility. 
Like Pacific Ocean AquaFarms, Manna Fish Farms is working with various federal agencies 
to achieve the necessary permits for its proposed operations. 
 

 
Figure 8: Manna Fish Farms' feed buoy, Source: Author Visit 

 
OPPORTUNITIES FOR U.S. INDUSTRY GROWTH 
 
The United States has a “seafood deficit”; the country imports between 60% and 90%iii of 
its seafood (by value) and half of that comes from aquaculture.33 By importing farmed 
seafood grown in other countries rather than growing it domestically, the U.S. is missing 
out on economic development opportunities and increasing the risk of seafood coming 
from sources that may not have to adhere to stringent regulations to protect the 
                                                 
ii The Gulf of Mexico is much shallower than the open ocean of the U.S. East or West coast, so offshore farms 
have to be sited much farther from shore in order to reach ideal water depth. 
iii The U.S. government has often used the 90% figure but a new study by Gephart et al. (included in endnotes) 
suggests that some seafood products are produced in the U.S., exported to be processed, then re-imported. 
The percentage of true imports, i.e. seafood produced in other countries, may be closer to 62%.  
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environment. A 2013 FAO report suggested that the United States holds great potential for 
the development of an offshore aquaculture industry because of certain conditions within 
the country. These conditions, or opportunities for the industry, include a large exclusive 
economic zone (EEZ), skilled labor force, available technology and coastal infrastructure, 
existing seafood market, and stable economic system.34 Other key opportunities discussed 
in the literature include the presence of high-quality research institutes and political 
support from the current administration. 
 
The next section of this report will consider the social, economic, and policy conditions that 
exist in the U.S. as they relate to the development of an offshore finfish aquaculture 
industry. 
 
U.S. Seafood Market 
 
Domestic finfish farms could sell to the U.S. seafood market, one of the largest in the world. 
In 2017, U.S. fishermen landed 9.9 billion pounds of seafood, valued at $5.4 billion, and the 
country imported 5.9 billion pounds of seafood, valued at $21.5 billion.35 Imported seafood 
is often transported significant distances by boat and plane, incurring costs that domestic 
producers would avoid. The U.S. also has niche markets for high-value seafood products 
such as those that are fresh (never frozen), live, or eco-labeled.36 Offshore finfish farms 
could supply these niche markets with high-quality, domestically grown fish that can be 
delivered “farm to table” or at least “farm to market.” 
 
Skilled Workforce 
 
The U.S. has a highly educated workforce and already supports jobs in inland aquaculture, 
nearshore aquaculture, wild fisheries, and offshore energy that may translate to offshore 
finfish aquaculture. Rubino et al. noted that commercial fishermen in particular “would be 
well-skilled for and could potentially work in many of the jobs that might be created by 
offshore aquaculture, particularly those that involve vessel operations, maintenance of 
offshore operations, and transportation of fish.”37 
 
Large and Productive EEZ 
 
Each country has control over its exclusive economic zone (EEZ), which extends from the 
edge of its territorial sea out to 200 nautical miles from shore. The U.S. has the world’s 
second-largest EEZ, which spans 3.5 million square miles (9 million square kilometers) and 
is 20% larger than the area of all U.S. lands combined.38 This large marine area covers a 
wide range of conditions and habitats, supporting a diversity of species and valuable 
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fisheries. Not all of this area is suitable for offshore finfish aquaculture but the U.S. still has 
considerably more space to develop than many other countries. A recent study that 
mapped the global potential for offshore aquaculture suggested that the U.S. could meet its 
entire domestic demand for seafood by developing offshore finfish aquaculture in just 
0.01% of its EEZ.39 
 
High-Quality Research Institutes 
 
The United States is home to many publicly-funded and privately-funded research 
institutes that could help to support offshore aquaculture. NOAA’s Sea Grant program, a 
network of 33 university-based programs involved in research, education, and extension 
projects, has already made aquaculture one of its priorities. A 2008 NOAA Fisheries 
technical report noted that applied research at the federal, state, local, and university levels 
was integral to the development of the U.S. poultry industry as well as the catfish industry 
(an example of inland aquaculture.) 40 Similarly, applied research paired with outreach and 
extension programs will be critical to the success of an offshore finfish aquaculture 
industry. 
 
Political Support 
 
The current administration has identified offshore aquaculture as a way to boost U.S. 
seafood production and create jobs. In its 2018-2022 Strategic Plan, the Department of 
Commerce listed increasing domestic aquaculture production as one of its strategic 
objectives, striving to support aquaculture research and streamline the federal permitting 
process.41 On the legislative side, the bipartisan Advancing Quality and Understanding of 
American Aquaculture (AQUAA) Act was introduced in 2018 in both the House and Senate 
in an attempt to designate a lead agency for regulating offshore aquaculture and create a 
more efficient process for permitting farms.42 The bill did not pass prior to the end of the 
Congressional session and will likely be reintroduced in 2019.  
 
Coastal Infrastructure 
 
Most coastal regions of the United States, with the notable exception of much of Alaska, 
have well-developed physical and service infrastructure, such as roads, airports, utilities, 
construction services, vessel repair/maintenance services, and electronics 
installation/repair services.43 Transportation infrastructure (i.e. roads and airports) is 
especially important, as new offshore finfish aquaculture farms will need to transport their 
product to market as cheaply as possible. The U.S. also has a domestic fish processing 
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industry that serves its wild fisheries; the presence of processing plants is an important 
factor encouraging potential aquaculture development. 
 
BARRIERS TO U.S. INDUSTRY GROWTH 
 
A number of reports and memoranda exist which discuss the various barriers to growth of 
a U.S. offshore finfish aquaculture industry. Given the growth of offshore aquaculture 
around the world in the past few years, these barriers can be considered competitive 
disadvantages between a U.S. industry and industries developing in other countries. 
Barriers include prohibitive statutes in some states, market competition from imported 
seafood, a high cost of labor, the industry’s small size, regulatory uncertainty at the state 
and federal levels, and a negative perception of the industry from some fishermen, 
environmental groups, and the public. 
 
Prohibitive Statutes and Regulatory Uncertainty at the State Level 
 
While some states (Hawaii, Washington, and Maine) have allowed finfish aquaculture 
production in their waters, others have moved to limit or prohibit it. In 1990, Alaska 
responded to concerns from its salmon fishermen about how farmed salmon may impact 
wild populations and market prices by banning all finfish farming in its waters.44 In 2006, 
California passed the Sustainable Oceans Act, which put a moratorium on finfish farming in 
state waters until the California Department of Fish and Wildlife completes a programmatic 
environmental impact report establishing a framework for permitting and assessing 
potential effects of finfish aquaculture on the state’s marine ecosystems.45 As of May 2019, 
the report has not yet been completed and the future of finfish farming in California 
remains in limbo. 
 
Another challenge when it comes to offshore aquaculture in state waters is that some states 
have not yet developed a system for regulating offshore aquaculture in their waters. In 
order to avoid unfriendly statutes and inexperienced state agencies, some would-be 
farmers are looking to site their operations just outside of state waters (3+ nautical miles 
from shore) in U.S. federal waters. 
 
Complex Permitting Process at the Federal Level 
 
The U.S. government does not have a clear legal framework for permitting offshore finfish 
aquaculture. While existing statutes give several federal agencies authority to regulate 
aspects of offshore aquaculture, none of them have been designated as the lead permitting 
agency for aquaculture.46 The result is that individuals or companies seeking to start a new 
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operation typically have to apply for a Section 10 Rivers and Harbors Act permit from the 
Army Corps of Engineers, a Clean Water Act National Pollution Discharge Elimination 
System permit from the Environmental Protection Agency (EPA), and potentially a 
Consistency Certification from the state coastal agency. The Army Corps and EPA must also 
consult with NOAA Fisheries pursuant to the Endangered Species Act and Magnuson-
Stevens Act Essential Fish Habitat requirements. Generally, federal authorization from the 
U.S. Coast Guard is required, and early coordination and possible permissions with Bureau 
of Ocean Energy Management (BOEM) and others who may be using that ocean space is 
necessary.47 In addition, National Environmental Policy Act (NEPA) compliance is required 
for actions in federal waters, wherein the federal lead agency must conduct a review of the 
potential environmental impacts of the project and seek public input. The process of 
securing the necessary permits, authorizations, consultations, etc. is costly and can take 
years. There is inherent risk for investors because there is no guarantee a permit will be 
issued. Risk, time, and cost are critical concerns for investors and their business decisions, 
and the current regulatory landscape is stifling investment in this new industry.48 
 
Market Competition  
 
The annual cost per worker is higher in the U.S. than in some potential competitor 
countries that are less economically developed.49 The U.S. currently imports the majority of 
its seafood and about 60% of those imports by volume come from Asian countries, where 
labor, regulatory, and operational costs tend to be low.50 Automated offshore farms 
currently under development tend to have only a few, highly-skilled workers, so the cost of 
labor is not so much of a concern for farms - but it is an important consideration further 
down the supply chain. Some types of processing are highly labor-intensive and U.S. 
seafood is increasingly being frozen and exported to other countries for value-added 
processing, then imported back into the country for final sale.51 Offshore fish farms in the 
U.S. would likely face market competition from farmed and/or wild-caught fish from other 
countries where production costs are lower. 
 
Industry Scale 
 
Existing U.S. marine aquaculture (primarily Atlantic salmon in nearshore waters, shellfish 
nearshore and offshore) is dwarfed by international competitors, particularly in Norway 
and China. It is also small compared to domestic freshwater aquaculture and wild-caught 
fisheries, which creates some economic, social, and political challenges. In 2017, all U.S. 
marine aquaculture production (again, including shellfish as well as finfish) accounted for 
only 13.5% by volume (28% by value) of total U.S. aquaculture production.52 Finfish 
aquaculture represents only a fraction of that 13.5%. Being small makes it difficult for 
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individual firms to reach economies of scale in production, processing, transportation, and 
marketing. It also makes it difficult to gain public acceptance of projects, because the public 
often does not know enough about marine aquaculture to understand, accept, or advocate 
for it.53 This, in turn, creates a political challenge because the industry has limited lobbying 
power and political support. 
 
At least two industry trade groups have formed in order to amplify the voices of U.S. 
aquaculture advocates. Ocean Stewards Institute is made up primarily of prospective 
offshore finfish aquaculture practitioners, though members also include seafood 
distributors, a university, and InnovaSea, the submersible cage producer that makes 
SeaStations and Aquapods. The group was created to “advocate for the emerging open 
ocean aquaculture industry” and focuses specifically on offshore finfish aquaculture.54 
Stronger America Through Seafood, created in 2017, advocates more broadly for more 
domestic aquaculture production and aims to “create a more positive federal regulatory 
environment for seafood production through federal legislation and rulemaking.”55 The 
group’s members include large, well-established, well-funded corporations such as Cargill, 
Sysco, and Red Lobster. The funding and political influence that these corporations bring to 
the group help to amplify its message considerably. 
 
Public Perception/Social License to Operate 
 
Social license to operate refers to the public acceptance of a company or industry’s 
business practices and operating procedures. Offshore aquaculture farms have yet to earn 
this social license in the United States and doing so will be a challenge. U.S. public 
perception of finfish farming is generally negative due to years of anti-aquaculture 
campaigns led by environmental groups, commercial fishermen, and others who wish to 
prevent industry growth. These campaigns have largely focused on nearshore Atlantic 
salmon farming, highlighting environmental impacts such as pollution, harm to ecosystems, 
and increased pressure on wild fish stocks as they are harvested for feed.56 Some have 
described farmed fish as dirty or dangerous to eat, discussing antibiotic use and sharing 
photos of fish with lesions or deformities.  
 
Anti-farming campaigns have been a constant since the practice first came to the U.S. and 
they continue today. A 2008 study found that, between 2000 and 2005, the majority of U.S. 
media coverage about the benefits and risks of eating farmed salmon focused on the risks, 
rather than the benefits. In fact, benefits were mentioned less than 10% of the time.57 A 
2017 study looked at the public perception of aquaculture around the world and found that 
perception tended to be positive in developing countries and negative in developed 
countries. Public perception of offshore finfish aquaculture was especially negative in 
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Canada and the U.S. 58 Just this month, Patagonia, a U.S. outdoor clothing company known 
for environmental advocacy, released a film alleging various risks of salmon farming.59 To 
earn the social license to operate, offshore finfish aquaculture proponents will need to 
overcome negative publicity and convince the American public that the benefits of fish 
farming are significant and correct the sensationalized misinformation and misperceptions 
about offshore aquaculture.   
 
ANALYSIS OF KEY BARRIERS 
 
An offshore finfish aquaculture proponent interviewed for this report has been trying to 
establish an offshore fish farm in California for the better part of 20 years. For decades, U.S. 
aquaculture proponents have watched other countries expand production while domestic 
expansion of the industry has been much slower. So why hasn’t a robust offshore finfish 
aquaculture industry developed in the United States? Two key barriers, which are 
inexorably linked, have impeded development: the permitting process and negative public 
perception of finfish farming, which has kept the industry from earning its social license to 
operate. 
 
U.S. federal aquaculture policy can be traced back to the National Aquaculture Act (NAA) of 
1980.60 The NAA established expanding domestic aquaculture production as a national 
policy priority and called for the Secretaries of Commerce, Agriculture, and Interior to 
collaborate on a comprehensive plan for meeting the country’s aquaculture potential, 
which they were to present to Congress. The plan was to include, among other things: 
recommendations for how the public and private sectors could contribute to research, 
extension and education programs, and demonstration farms; environmental monitoring 
guidelines; and a report on federal laws and regulations that may restrict commercial 
aquaculture development along with recommendations for how to remove regulatory 
burdens. The National Aquaculture Development Plan61 was released in 1984. In the 
section regarding regulatory burdens, the report states the following: “Few laws or 
regulations are designed specifically to promote or protect aquaculture. Many existing 
land-use restrictions and environmental regulations reduce economic incentives to 
aquaculture by creating lengthy and uncertain permit processes, adding to costs and 
delaying operations... Although many of these restrictions may be necessary, they need to 
be examined critically to avoid economically unjustified costs being imposed on 
aquaculture enterprises.” 62 Today’s aquaculture proponents would argue that this quote 
still applies. Congress did not act on the report’s recommendations and federal regulations 
remained a barrier to aquaculture industry growth. 
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Several bills have been introduced in Congress in the years since the NAA in order to 
streamline the federal permitting process and designate a lead agency that would oversee 
permitting. The “National Offshore Aquaculture Act,” introduced in both 2005 and 2007, 
and the “National Sustainable Offshore Aquaculture Act,” introduced in 2009, both failed to 
pass out of committee and make it to the House or Senate floor. Both bills would have 
designated NOAA as the lead federal agency for permitting and regulation of offshore 
aquaculture and would have created a national research and development program 
dedicated to marine aquaculture. The “Advancing Quality and Understanding of American 
Aquaculture (AQUAA) Act,” introduced in 2018, is similar to the past two and includes 
stricter guidelines for monitoring and limiting environmental impacts.63 The bill failed to 
pass out of committee in the 115th Congress; experts consulted for this report predict that 
it will be reintroduced in the 116th. 
 
Two politically powerful stakeholder groups have led the charge in lobbying against pro-
aquaculture legislation: commercial fishermen and environmental groups. Some 
commercial fishermen oppose offshore finfish aquaculture because of potential impacts on 
their income from blocked access to fishing grounds, diseases, and escapes that could 
impact wild stocks, and market competition with their wild catch.64 Environmental groups, 
on the other hand, are concerned about the potential environmental impacts of offshore 
finfish farming. These groups have utilized public anti-aquaculture campaigns and lobbying 
at the federal and state levels as tools to oppose offshore aquaculture development. They 
have also successfully used litigation.  In 2016, in an attempt to streamline the federal 
permitting process, NOAA announced new regulations that would allow the agency to 
manage offshore finfish aquaculture leasing, management, and oversight in the Gulf of 
Mexico. A group of organizations led by the Gulf Fishermen’s Association and the Gulf 
Restoration Network, a regional environmental group, sued the agency, asserting that 
NOAA did not have the legal authority to regulate offshore aquaculture. In 2018, a federal 
judge in Louisiana found in favor of the plaintiffs and overturned the NOAA regulations, 
significantly slowing offshore aquaculture development in the Gulf.65 
 
Two proposed operations, Pacific Ocean AquaFarms and Manna Fish Farms, both described 
earlier in this report, are working their way through the permitting process as it currently 
stands. If Congress is able to pass legislation similar to the AQUAA Act within the next year, 
it could potentially reduce the time and cost associated with permitting. If not, each one 
will likely dedicate 2-3 years and well over $1 million each to navigate the permitting 
process, including NEPA compliance – if they are even successful in doing so. The risk, time, 
and cost involved in federal permitting dissuade would-be investors and inhibit industry 
growth. Offshore finfish aquaculture proponents must overcome this barrier if the industry 
is to develop in the U.S. 
 



 

20 

The second key barrier, public perception of fish farming, is closely tied to federal 
regulatory uncertainty. The same stakeholder groups that typically lobby against pro-
aquaculture legislation and litigate attempts to permit offshore farms also tend to fund 
public campaigns highlighting the environmental impacts of finfish aquaculture and/or 
impacts of farmed fish on human health. As mentioned in the previous section, public 
mistrust of farmed fish in the U.S. can largely be attributed to negative coverage of salmon 
farming that began decades ago and continues today. Campaigns against finfish farming, 
including nearshore salmon farming and offshore aquaculture, may include facts/historical 
events (e.g. overuse of antibiotics in Chilean farmed salmon, an incident in Washington in 
which farmed Atlantic salmon escaped), inflammatory language (e.g. describing fish farms 
as “factory” or “industrial-scale”), disturbing images (e.g. fish with lesions and/or 
deformities), and/or misinformation. As a result of these campaigns, public perceptions of 
fish farming have not kept pace with the science, which shows that aquaculture can be 
done responsibly in a way that minimizes environmental impacts.  
 
Poor public perception about offshore finfish aquaculture is also partly to blame for 
Congress’s inability to pass legislation that would streamline the federal permitting 
process. If most of their constituents are wary of finfish farming, lawmakers have little 
incentive to care about it. Changing public perceptions will be a critical step in addressing 
the federal regulatory barrier and moving the industry forward. 
 
THE PATH FORWARD 
 
In order to decrease the time, cost, and risk associated with the federal permitting process, 
offshore finfish aquaculture proponents should: 
 

• Increase support and coordination from government agencies at the federal, 
state, and local levels. According to one industry representative interviewed for 
this report, in order to fully permit an offshore farm, a company would need to gain 
approval from 25+ federal, state, and local agencies. Government support at each of 
these levels could help to speed up the process. In California, port authorities are 
supporting aquaculture permitting for finfish in San Diego and shellfish in San 
Francisco, Ventura, and elsewhere along the coast. At the federal level, the NOAA 
Fisheries Office of Aquaculture helps to educate potential applicants about the 
relevant laws and regulations, while NOAA National Coastal Centers for Ocean 
Science (NCCOS) works with the industry to site projects using the best available 
science including an interactive mapping tool for the Gulf of Mexico and the newly 
released Ocean Reports tool.66 
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• Engage key stakeholder groups that have opposed offshore finfish 
aquaculture (commercial fishermen and environmental groups) to address 
their concerns and find compromise. It is critical for proponents to collaborate to 
develop a strategy for engaging and educating these groups. Proponents should 
identify where common ground may exist and where compromise may be possible. 
There should be some consistency in these efforts. This will be critical to passing 
federal legislation and building local support for proposed projects. While groups 
such as NOAA Sea Grant (government), Aquarium of the Pacific’s Seafood for the 
Future (NGO), and Stronger America Through Seafood (trade group) are working to 
build dialogue with stakeholder groups, more work is needed. Additional academic 
research focused on market interactions between farmed and wild-caught seafood 
and on environmental impacts of specifically offshore finfish aquaculture would be 
helpful here as well. 

 
• Reform federal regulation through passage of new legislation. Ultimately, new 

legislation is needed in order to designate a lead federal agency, improve agency 
collaboration and coordination, and support a more efficient permitting process that 
ensures proposed farms are subject to clear, science-based environmental 
regulations. Federal legislation has been a priority of offshore finfish aquaculture 
proponents for many years and proposed legislation has consistently failed to pass. 
Now, however, large corporations such as Cargill, Sysco, and Red Lobster are on 
board (as members of the trade group Stronger America Through Seafood) and can 
help to amplify the message. In addition, several environmental groups, including 
some that were previously opposed to a domestic offshore finfish aquaculture 
sector, have shifted their positions and could be supportive of legislation that takes 
environmental concerns into account. 

 
In order to address finfish aquaculture’s public perception issue and earn a social license to 
operate, offshore finfish aquaculture proponents should:  
 

• Clearly communicate the costs and benefits of offshore finfish aquaculture to 
the general public. Proponents of offshore fish farming believe that its potential 
benefits to society outweigh its costs – now they must communicate that in a clear, 
concise, and convincing way to the American public. NOAA’s Sea Grant program, a 
network of 33 university-based programs involved in research, education, and 
extension projects, has made aquaculture one of its recent priorities. Aquarium of 
the Pacific, a public aquarium in California, has a program called Seafood for the 
Future that is dedicated to supporting responsible growth and expansion of U.S. 
marine aquaculture to support a healthier, more sustainable, and more resilient 
food supply. Seafood for the Future has given public presentations, hosted 
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stakeholder forums, collaborated with industry representatives to create 
educational materials, and is currently spearheading a nationwide marine 
aquaculture communication plan to amplify accurate information about marine 
aquaculture in the U.S. 
 

• Advocate effectively for farming fish here in the U.S. rather than abroad. 
Beyond simply convincing the American public that farming fish offshore is a good 
idea, proponents must convince them that we should do it here in U.S. waters. One 
argument against domestic fish farming concedes that aquaculture is necessary but 
points out that the U.S. could ban it here, thus avoiding any negative environmental 
impacts, and allow other countries to take the risk while we import their products. 
Proponents of a U.S. industry must counter this “not in my backyard” argument and 
advocate for farming domestically, where we have stringent environmental laws 
and the regulatory framework to do it responsibly. 

 
• Collaborate with influential chefs to promote U.S.-farmed fish as a sustainable 

seafood option. Some offshore finfish farms, such as Blue Ocean Mariculture in 
Hawaii and Pacifico Aquaculture in Mexico, have begun collaborating with chefs to 
promote their products. “Food movements” such as farm-to-table, slow food, and 
the “locavore” movement (which promotes locally sourced ingredients) are very 
popular in some parts of the U.S. and chefs that embrace these movements are often 
politically active with large followings. Offshore fish farms should embrace 
opportunities to get their products in front of more consumers while promoting the 
sustainability, quality, etc. of farmed fish. 
 

• Get a commercial-scale offshore finfish pilot/demonstration farm into the 
water. Several of the experts interviewed for this report highlighted the importance 
of successfully getting the first commercial-scale farm into U.S. federal waters using 
the existing permitting structure. Kampachi Farms has received permits for a small-
scale demonstration farm in the Gulf of Mexico in order to help local communities 
there understand the benefits of offshore aquaculture. Similarly, a commercial-scale 
farm could show stakeholder groups and the general public what finfish farming 
could look like when done miles offshore, responsibly, and at a large scale. Pacific 
Ocean AquaFarms and Manna Fish Farms, the two proposed projects working 
towards becoming the first offshore fish farm in U.S. federal waters, are both 
committed to fulfilling this role by adopting stringent environmental standards and 
undergoing comprehensive monitoring that could help to inform future 
management. 
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Why Should the United States Expand its Offshore 
Aquaculture Production? 

 
Aquaculture is the future of our global seafood supply. 
 
As of 2016, roughly half of all the world’s seafood is farmed and aquaculture is the 
fastest-growing global food sector.1 As human population continues to grow, 
aquaculture will play a critical role in meeting the world’s demand for seafood. 
 
The United States has a seafood deficit and is behind much of the world in 
aquaculture production. 
 
The United States currently has a “seafood deficit”; the country imports most of the 
seafood (65-90%) that it consumes.2 About half of that imported seafood is farmed. 
Meanwhile, all U.S. aquaculture contributes less than 1% of the world’s production.3 
By importing farmed seafood grown in other countries rather than growing it 
domestically, the U.S. is missing out on economic development opportunities and 
increasing the risk of seafood coming from sources that may not have to adhere to 
stringent regulations to protect the environment. 
 
The United States holds great potential for offshore aquaculture. 
 
Research has shown that the U.S. could meet its entire domestic demand for seafood 
by farming just 0.01% of its available ocean.4 Proponents of offshore aquaculture, in 
which finfish, shellfish, and seaweed are farmed in the ocean open, sometimes miles 
from shore, hope to realize this potential. The U.S. is an ideal location for offshore 
aquaculture due to its: 
 

• Large and productive exclusive economic zone (EEZ)5 
• Presence of high-quality research institutions that can further research and 

development6 
• Domestic seafood market with niche markets for high-value seafood 

products such as those that are fresh (never frozen), live, or eco-labeled7 
• Skilled workforce to engineer, build, and operate offshore farms8 
• Political support from the current administration; expanding domestic 

aquaculture production is a strategic objective listed in the 2018-2022 
Department of Commerce Strategic Plan9 

• Well-developed coastal infrastructure and domestic fish processing 
industry10 

 



The process of permitting offshore farms is complex, costly, and slow, and it is 
inhibiting industry growth. 
 
While existing federal statutes give several agencies authority to regulate aspects of 
offshore aquaculture, none has been designated as the lead permitting agency. The 
result is that applicants must navigate a complex system that involves multiple 
federal, state, and local agencies. This process can take years and cost upwards of $1 
million. There is also inherent risk for investors because there is no guarantee a 
permit will be issued. The risk, time, and cost involved in permitting is stifling 
industry growth. 
 
Proponents of expanding offshore aquaculture production in the United States 
have identified the following priorities. 
 

• New federal legislation is needed in order to designate a lead federal agency 
for permitting and ensure that farms are subject to clear, science-based 
environmental regulations. 

• Increased support and coordination from government agencies at the 
federal, state, and local levels could help potential permit applicants navigate 
the process. 

• A commercial-scale offshore pilot/demonstration farm is needed in order to 
show stakeholder groups and the general public what finfish farming could 
look like when done miles offshore. 
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FAQs About Marine Finfish Aquaculture 
 
 
What is marine aquaculture? 
 
Aquaculture is the farming of finfish, shellfish, and seaweed on land (inland aquaculture) or 
in the ocean (marine aquaculture.)  
 

How do we use the ocean to farm 
finfish? 
 
“Finfish” are bony fishes such as 
salmon and tuna, in contrast to 
shellfish. In the ocean, fish are 
farmed either nearshore (in bays, 
estuaries, fjords, and coastal waters) 
or offshore (in the open ocean, 
sometimes miles from shore.) In 
both cases, fish are grown in 
hatchery facilities and then 

transferred to net pens or cages in 
the ocean to grow to full size.  

Why do we need to farm finfish? 
 
More than 3 billion people around the world rely on seafood as a primary source of protein. 
That’s almost 40% of the human population.1 Globally, seafood consumption has been on 
the rise for over 50 years – but the amount of wild fish caught each year has remained 
relatively steady since the late 1980s. 2 In that time, aquaculture production has grown to 
meet the seafood demand that wild fisheries could not. As human population continues to 
grow, aquaculture will play a 
critical role in feeding the world. 
 
What is open ocean finfish 
farming? 
 
Most marine finfish aquaculture 
production comes from nearshore 
farms. These farms, located in 
coastal waters, can compete with 
other human uses and 
competition is getting worse as 
human population grows.3 
Offshore farms use submersible 
net pens and cages tethered to the 
seafloor in the open ocean. 

Figure 2: Examples of offshore aquaculture cages, Source: 
The Nature Conservancy 

Figure 1: Atlantic salmon farm in Norway, Source: Audrey 
Armyagov 



What about environmental impacts? 
 
All methods of food production impact the environment. Farming fish in the open ocean, 
where water is deep and currents are strong, can keep excess feed and waste from building 
up on the seafloor and affecting nearby habitats.4 Potential impacts of open ocean finfish 
farms include disease outbreaks, fish escapes, and marine mammal entanglement in gear. 
Siting farms properly can help lower the risk of diseases spreading; larger farms spread far 
apart help to reduce risk.5 Many farms are raising native fish species, which reduces the 
negative impacts of escapes, while technological advances in net pen design have helped to 
reduce the risks of both fish escapes and marine mammal entanglements. 
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