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Seafood Can Be an Efficient and Healthier 
Source of Protein 
The United States will become the fourth most populous 
country in 2050, with 379 million people, while the world 
population is expected to reach 10 billion people (United 
Nations, 2019). In this context, agricultural research has 
focused on discovering strategies to ensure food 
production can meet this increasing food demand. This 
study evaluated ongoing changes in social aspects of 
demand for seafood as a source of protein by identifying 
individuals’ preferences moved by the effect of 
interlinked scientific and technological development 
within boundaries of environmental sustainability on food 
production systems. 

 
Seafood is a healthy source of animal protein, providing 
calcium and minerals, omega-3 and other beneficial fatty 
acids, and vitamins B12 and D (USDA and HHS, 2020). 
Seafood also has an environmental advantage in terms 
of resource use in relation to other animal protein 
production systems. With an efficient feed conversion 
rate (FCR), estimated as the proportion of feed intake by 
the weight gained by the animal, fish production has a 
lower environmental impact as less feed is required to 
produce a ton of fish (d’Orbcastel, Blancheton, and 
Aubin, 2009; Besson et al., 2014; Besson et al., 2016), 
between 1.0 and 2.4, compared to 6.0–10.0 in beef, 2.7–
5.0 in pigs and 1.7–2.0 in chicken (Fry et al., 2018). This 
efficient FCR, along with high fertility rates, also 
contributes to a significantly lower greenhouse gas 
(GHG) emission intensity than ruminants, another 
important contribution of seafood aquaculture to 
environmental sustainability (MacLeod et al., 2020). 

Seafood Consumers Are Looking for a 
Healthier Diet 
U.S. per capita seafood consumption is below the global 
average but has grown 25% since 1990, of which 10% 
happened in the last decade (National Marine Fisheries  

 
Service, 2021; USDA, 2021). Market reports credit this 
growing demand for seafood to consumers’ increasing 
consciousness of the benefits of eating a healthier diet 
(Roberts, 2021). Although market researchers attribute 
the large increase in U.S. retail sales of seafood in 2020 
to the closure of restaurants during the COVID-19 
pandemic, sales have been steadily increasing for years. 
Retail sales grew from $14 billion in 2016 to $16 billion in 
2019 and then soared to $19.8 billion in 2020 (Roberts, 
2021). A major reason why consumers buy seafood is its 
perceived health benefit, especially compared to red 
meat; seafood is also considered tasty and a good 
source of protein (Murrary, Wolff, and Patterson, 2017; 
Averbook, 2018; Roberts, 2021). 

Addressing an Increasing Seafood 
Consumer Demand 
Despite the potential increase in demand from market 
trends that favor seafood consumption, U.S. seafood 
production—both from fisheries and aquaculture—
struggles to grow as it faces supply-chain driven 
challenges (Hull, 2005), high production costs (Engle, 
van Senten, and Fornshell, 2019), and lower market 
prices induced by international producers with lower 
production costs. The United States runs a large 
seafood trade deficit, importing from 70% to 85% of the 
seafood it consumes (Engle, Quagrainie, and Dey, 2017; 
National Marine Fisheries Service, 2021). 
 
This study provides insights into the U.S. seafood 
consumer demand to inform the industry about 
opportunities to expand the share of domestically 
produced seafood consumption. First, preferences for 
specific species are drawn, including popular species 
encountered in retail and other Midwest-caught or 
produced species, which take a smaller share of current 
markets but are still part of the U.S. consumers’ culture 
and culinary tradition. Second, attitudes toward attributes 
and market claims which may benefit both fisheries and 
aquaculture industry are assessed. To that end, a  
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nationwide online survey of U.S. seafood consumers 
was distributed in the fall of 2020, using Qualtrics. 
Though the demographics of the final sample skew 
younger, more White, and lower on the income spectrum 
than the national average, it is nationally representative. 
 

What Species of Seafood Are Consumers Looking 
For? 
To elicit purchase behavior, consumers were first asked 
which species they purchased in 2019. Respondents 
chose from 16 species of finfish (Figure 1). Cod was the 
top ranked purchase, chosen by 46% of respondents, 
followed by tilapia (43%) and catfish (34%) and Atlantic 
salmon (34%). These results reflect the variety of 
species consumed but also emphasize that U.S. 
consumers of fish and seafood focus on only a few 
species (Shamshak et al., 2019). A second question  

 
explicitly asked what species consumers would have 
bought if all 16 listed species had been made available. 
An opportunity was identified here to expand smaller 
markets as consumers exhibited willingness to purchase 
Midwest species instead of tilapia, cod, or catfish if made 
available at their chosen market channel. Rainbow trout 
led the national list (Figure 1), as 32% of respondents 
requested the species, followed by the Great Lakes 
whitefish (31%), and lake trout (31%). Midwest-produced 
or caught species such as lake and rainbow trout, Great 
Lakes whitefish, yellow perch, walleye, and bluegill 
appear to have a greater demand than currently 
estimated by suppliers, indicating an underserved 
market for these species. 

Figure 1. Percentage of Consumer Preferring Fish Species Available to them in 2019 and Hypothetical Choices 
If All Species Were Made Available 
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Seafood Consumption at Home and Away from Home 
Restaurants are reportedly the primary outlet for seafood 
consumption in the United States, and those who order 
seafood at restaurants tend to have higher than average 
incomes (Engle, Quagrainie, and Dey, 2017; Love et al., 
2020). In this study, 80% of respondents reported eating 
seafood both at home and away from home while equal 
proportions, 8%, ate seafood only at home or only in a 
restaurant. Individuals earning at least $75,000 were 
less likely to consume seafood at home, while those 
earning under $75,000 were less likely to eat seafood in 
a restaurant. 
 
Traditional supermarkets served as the major outlet for 
seafood shoppers purchasing for home consumption, 
with 74% purchasing in store and 22% purchasing online 
or delivery sales. Seafood shoppers frequented mass 
merchandisers second as much, with 58% of those 
customers buying at the store and 16% choosing online 
and delivery. Given the growing trend in fisheries and 
aquaculture to seek direct-to-consumer sales, 
consumers were asked if they bought seafood from 
farmers’ markets or food subscription and delivery 
services. About a third (34%) reported patronizing 
farmers’ markets and 22% subscribed to such services. 
 
The comparative lack of seafood consumption at home 
stems predominantly from perceived difficulty or 
uncertainty regarding seafood preparation but includes 
other factors such as the perceived expense of seafood 
or the smell of uncooked seafood, often associated with 
freshness of seafood. High prices observed in  
 

 
restaurants lead as the main reason respondents did not 
eat seafood in a restaurant. 
 

Purchases of Fresh and Frozen Seafood 
Alternative forms of seafood were presented to 
respondents when asked about their past year 
purchases, including fresh, frozen, or live, with value-
added options such as breaded, fresh prepared, or 
smoked. Overall, consumption of fish was larger than 
shellfish or mollusks in this study (Table 1). Similar 
proportions of respondents purchased fresh and frozen 
fish, possibly reflecting consumers’ acceptance of new 
flash-freezing technologies. Of the individuals who 
bought fish, 49% of respondents purchased frozen fillets 
and 48% purchased fresh fillets. Only 24% of 
respondents purchased a value-added option of either 
“frozen and breaded” or “fresh and prepared” fish, 
showing a preference for less value-added products 
(Surathkal et al., 2017). A clear preference for fresh was 
observed between individuals who bought shellfish, with 
69% of respondents purchasing fresh and 61% of 
respondents purchasing frozen whole shellfish. In the 
case of shellfish sold as tails, frozen was purchased by 
39% of respondents while 31% of respondents 
purchased fresh tails. Mollusks are also purchased fresh 
more frequently than frozen. Value-added options such 
as smoked or shelf stable, the least popular choice, 
represented less than 3% of their purchases. 
 

Purchases of Wild-Caught and Farm-Raised Seafood 
When asked whether the seafood they bought was farm-
raised or wild-caught, on average per species, a third of 

Table 1. Percentage of Respondents Choosing between Forms of Seafood When Purchasing Fish, Shellfish, 
and Mollusks 

 

Forms of Product 
(average all species) Fish 

Shellfish 
(crustaceans) Mollusks 

Sample selection (N = 1,416) 99% 77% 37% 
    
Frozen Whole 27% 61% 36% 

Fillets 49% — — 
Breadeda 24% — — 
Tails — 39% — 

     
Fresh Whole 28% 69% 42% 

Fillets 48% — — 
Preparedb 24% — — 
Tails — 31% — 

     
Live 2.2% 3.8% 10% 
    
Smoked 2.4% 2.9% 7% 
    
Shelf stable (cans/pouches) 1.7% 2.4% 6% 

 
Notes: aFrozen breaded fish products include fish sticks or breaded fillets. 
bFresh prepared fish products include marinated or seasoned fillets or portions. 
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mollusks and shellfish consumers and a quarter of 
individuals who had bought finfish were uncertain. The 
percentage of consumers’ wild-caught purchasing choice 
were consistently higher than farm-raised for all mollusks 
and shellfish, with an average between all species of 
43% and 45%, respectively, compared with 25% of 
farmed mollusks and shellfish. The scenario for fish-
purchasing choices differs between species. Hybrid 
striped bass, grass carp, and barramundi were more 
frequently chosen with the understanding that these are 
farm-raised. Cod, Pacific and Atlantic salmon, and 
walleye were bought as wild-caught almost twice as 
much as farm-raised, but a third of respondents were 
unsure, which could express indifference toward the 
production system, especially cod consumers (37%). 
Yellow perch, rainbow trout, bass (including smallmouth 
and largemouth), lake trout, and bluegill purchased by 
consumers were predominately wild-caught by about 
10% more than farm-raised. Only a fifth to a quarter of 
respondents were uncertain about production systems 
for these species. Highest uncertainty, and possible 
indifference, was observed for tilapia (41%). 

Consumers Attitude toward Seafood 
Attributes 
Questions were designed in this study to not only identify 
consumers perceptions regarding attributes of seafood 
but also to untangle preferences between attributes  
 

(Figure 2). In particular, the question “How important are 
these attributes for you when choosing seafood?” was 
asked twice with two sets of attributes, combined to 
measure the importance consumers ascribe to labels of 
“wild-caught,” “farm-raised,” “3rd party certification,” “non 
GMO,” “no added hormones,” “safe,” and “presentation,” 
separately from their personal values attributed to 
“fresh,” “healthy,” “sustainable,” “produced in the USA,” 
“locally sourced,” “traceable,” and how important “price” 
is when purchasing seafood. 
 
At an aggregated level, consumers showed awareness 
about the importance of food safety guaranteed by a 
regulatory system they trust, along with maintaining a 
healthy diet and freshness. Specifically, 62% of 
participants ranked “safe” as a “very important” attribute 
when purchasing seafood. “Healthy” and “fresh” ranked 
second, each rated “very important” by 55% of 
respondents, but “healthy” had a small edge of 3% in 
“important” over “fresh.” Next comes “price,” with 47% 
selecting “very important.” Another significant result 
unveiled here was the portion of individuals selecting 
U.S. production as “very important” (40%) or “important” 
(31%) when choosing seafood products. This may 
indicate the trust consumers place on American food 
safety control systems and institutions. “Farm-raised” 
was the least important attribute, with 22% choosing the 
“very important” options and also recorded the higher 
score of indifference to the claim, 39%, and the highest  
 

Figure 1. Overall Percentage of Consumers Selecting “Very Important,” “Important,” “Indifferent,” “Not 
Important,” or “Not Important at All” in Relation to Selected Seafood Attributes 
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score for combined “not important” and “not important at 
all,” 14%. Less than 30% selected “very important” for 
“wild-caught” and “non-GMO” labels, as well as “locally 
sourced,” “supplier having a 3rd party certification,” and 
“traceable.” 
 

Consumers Attitude toward Seafood Attributes by 
Demographics 
A detailed look into demographics shows contrasting 
preferences between ethnic groups, gender, age, and 
household income levels. 
 
Food safety was overall the most important attribute to 
all respondents, but particularly “very important” to 
women, Hispanic consumers, respondents earning 
between $25,000 and $50,000, and those 55–64 years 
old. 
 
Healthy, the second most important attribute overall, 
ranked most important to the highest income bracket of 
“$150,000 or more,” individuals between 45 and 54 
years old, and all ethnic groups, but more so to Hispanic 
and Black respondents. 
 
Fresh is “very important” to consumers who are 45–54 
years old and those in the highest income bracket, 
although lower-level income earners also find it 
“important” when choosing seafood. Respondents from 
all ethnic groups find freshness very important. 
 
Price of seafood is a concern for most respondents, 
although the proportion of individuals indifferent or 
declaring price to be “not important” or “not important at 
all” increases as age decreases. About 2% more of 
women find price very important compared to men. Like 
freshness, price was very important to highest income 
earners. Within the ethnic groups, 54% of Hispanic 
respondents find “price” very important compared to 
lower levels of importance by Asian (43%) and Native 
American (33%) consumers. 
 
Produced in the USA and locally sourced: Although an 
important attribute for some consumers (Fonner and 
Sylvia, 2014; Murray, Wolff, and Patterson, 2017), 
“localness” is neither well-defined nor well understood. 
To disentangle consumers’ perceptions toward local 
production from the trust associated with U.S. 
production, both market claims appeared on the same 
question. Overall, an excess of 10% valued the latter 
more. “Produced in the USA” was mostly considered 
very important by Black (48%) and Hispanic (42%) 
respondents. The youngest adults sampled, 18-to-24-
year-olds, showed the highest level of indifference of any 
age group toward U.S. production. Opportunities to grow 
these segments include informing the public about the 
regulatory frameworks and how these institutions 
guarantee safe food for consumers. Locally sourced, on 
the other hand, is very important for Black (36%) and 
White (28%) consumers. Youngsters share a similarly 
high indifference to locally sourced claims (34%) with 

those aged 65 and higher (34%). Lower income earners 
place more value on the claim “produced in the USA,”  
while higher income earners value “locally sourced” 
claims more. 
 
No added hormones claims resonated more with 
females, those in the 45–64 age bracket, higher income 
earners, and Black and Hispanic, but were least 
important to Native American respondents, about a third 
of 18-to-24-year-olds, those earning less than $25,000, 
and men. 
 
Sustainable and third-party certification: Sustainable 
production is very important to almost 40% of individuals 
aged 35–44 and 45–54; men; individuals of Hispanic, 
Black, and White ethnicities and to half of those earning 
more than $150,000. These are also the groups that 
valued products with a third-party certification the most, 
although Black consumers, high income earners, and 
35-to-44-year-olds rely more on the certification label 
than other ethnic groups. 
 
Presentation was more important to females and to 
about 40% of high-income earners, people aged 35–44, 
and those within the Hispanic and Black ethnic groups. A 
higher combination of indifference and no importance 
was shown by lower income earners, both the youngest 
and the oldest groups, and the Native American and 
Asian groups. 
 
Non-GMO was relatively unpopular in this sample but 
was of increasing importance as age increased up to 64 
years old and more important as income increased. 
Women found the claim more important than men and 
among ethnic groups, about a third of Hispanic, Black, 
and Native American respondents found the non-GMO 
claim to be very important. 
 
Traceable is a relatively new term to consumers, as 
processors have only recently made the feature 
available, which may explain the low importance given 
by consumers to an ability of track the source of their 
seafood. Only about a third of sampled consumers, 
predominantly 45-to-64-year-olds, high-income earners, 
and men, found it very important to be able to trace their 
seafood through the supply chain. 
 
Wild-caught and farm-raised: Consumers attributed the 
least importance to claims of farm-raised and wild-
caught production, with large segments reporting 
indifference or a lack of importance from production 
system labels. A small indifference to the farm-raised 
label was reported by the highest income earners and 
the highest by those age 65 years old or older. Although 
a third of 35-to-44-year-olds, very high-income earners, 
men, and Asian and Black consumers found it very 
important that their seafood be farm-raised. The 
youngest were indifferent about both farm-raised and 
wild-caught claims. Half of very high-income earners and 
about a third of male and individuals aged 35–44 found it 



Choices Magazine 6 
A publication of the Agricultural & Applied Economics Association 

very important that their seafood to be wild caught. 
Among ethnic groups, Native Americans and Hispanics 
valued most wild-caught as a characteristic of their 
seafood. 

Conclusion 
Worldwide, research focuses on sustaining sufficient 
supply of nutritious food to a fast-growing population. 
Fish emerges as an efficient use of resources in 
production of animal protein given its efficient feed 
conversion ratio (FCR) and low greenhouse gas (GHG) 
emission intensity compared to other sources of protein. 
Growing consumer awareness regarding nutritional 
value and health attributes of seafood, acceptance of 
new seafood preservation technologies, and increasing 
trust in environmental responsibility and food safety 
standards have contributed to a sharp increase in per 
capita seafood consumption worldwide. These trends 
are also observed in the United States, where 
consumption per capita has grown quickly. Despite its 
potential to expand, the U.S. seafood industry remains a 

commodity business with low profit margins. 
Consequently, demand is met through imports. This 
study aimed to identify demand for domestically 
produced and culturally important species and 
highlighted current market trends that favor attributes of 
seafood to offer opportunities to expand current markets. 
 
Three main opportunities for the industry were identified 
in this study: to target underserved markets for species 
traditionally raised or caught in the North Central region, 
such as lake and rainbow trout, Great Lakes whitefish, 
yellow perch, walleye, and bluegill; to design labels with 
detailed information about food safety measures taken in 
production and healthy contents of their product; and to 
target fresh fillet markets while effectively operating the 
supply chain to access additional markets. An 
opportunity for the small-scale producer is to target 
least-offered species that are still sought by consumers, 
possibly through specialty seafood outlets and adopting 
alternative marketing mechanisms, such as the 
development of processing facilities for distributing high 
valued (demand-driven) direct-to-consumer seafood.
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