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Small-scale marine �sheries and the
global nutrient supply
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By Daniel F. Viana, Ph.D.

Small-scale �sheries make big contributions to the global
nutrient supply

(https://www.globalseafood.org)
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Unhealthy diets and insu�cient food are the leading cause of death globally, with more than 2 billion
people considered food insecure. Concurrently, more than 3.3 billion people around the world depend on
�sh for at least 20 percent of their animal protein intake and in many developing countries, seafood
(https://doi.org/10.4060/cc0461en) accounts for more than 50 percent of the total animal protein
intake.

In addition to protein, seafood provides critical contributions of nutrients such as iron, zinc, calcium,
iodine, selenium, vitamin B12 and fatty acids. The human body needs consistent access to small
quantities of these micronutrients to enable proper physiological and immune function. Beyond their
role in �lling micronutrient gaps in nutritionally vulnerable communities, seafood can displace the
consumption of less healthy meats, and two servings per week can signi�cantly reduce the risk of
certain non-communicable diseases and prenatal and child mortality, thus increasing life expectancy
and quality.

Small-scale �sheries (SSFs) can be broadly de�ned as �shing activities occurring on smaller boats or
on foot, for commercial and/or subsistence purposes, yet there is still no consensus among countries
on where to draw the line between small-scale and industrial �sheries. Catch from the small-scale
�sheries sector can contribute to human nutrition through two main pathways: direct seafood
consumption and �sheries-derived income that is redirected toward purchases that improve nutrition.

Seafood sold within communities or at local markets can be more affordable than other animal
proteins such as beef or chicken, providing an important nutrient source for coastal communities that
do not have access to broader food markets. Seafood sales are also an important source of income for
�shers and other actors along the supply chain, which can have positive effects on a household’s food

The authors combined multiple global databases to quantify the
importance of small-scale marine �sheries to the national-level
nutrient supply of coastal populations. Photo of �shermen on stilts in
Sri Lanka by Bernard, via Wikimedia Commons.
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purchasing power. In addition, SSFs provide a food source with low carbon and environmental footprint
compared to other terrestrial animal-sourced foods, thus contributing to the sustainability of coastal
communities and the planet.

(https://bspcerti�cation.org/)

This article – summarized from the original publication (https://doi.org/10.1038/s41598-023-37338-z)
(Viana, D.F. et al. 2023. Nutrient supply from marine small-scale �sheries. Sci Rep 13, 11357 (2023)) –
reports on a study that analyzed the relative contributions of marine SSFs to nutrient supply at national
levels relative to: (1) all other seafood producing sectors, (2) all other animal-sourced foods, and (3) all
other foods. It also calculated the contribution of SSFs to national nutrient supplies in relation to
estimates of inadequate nutrient intakes, allowing for the classi�cation of importance and vulnerability
to shocks in SSFs production.

Study setup

Small-scale fisheries are ‘crucial’ to global
food security – but can the sector satisfy
the global demand for protein and
nutrients?

FAO report underlines the vital role small-scale fisheries play in
ensuring global food security and sustainable development.

Global Seafood Alliance
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In our study, we considered catch from small-scale �sheries as the catch from artisanal and
subsistence sectors de�ned by the Sea Around Us (https://www.seaaroundus.org/)project, which is the
data used in the analysis.

Global studies that focused on small-scale �sheries have highlighted their importance for food security
but did not focus on nutrient supply for coastal communities. To address this knowledge gap, we
combined information on global catch (https://doi.org/10.1038/ncomms10244), aquaculture
production and seafood trade (https://www.fao.org/�shery/en/knowledgebase/150), nutrient
composition (https://doi.org/10.1038/s41586-021-03917-1) of aquatic species (AFCD), and global
nutrient supply (https://doi.org/10.1016%2FS2542-5196(18)30170-0) (GND) and assessed the relative
importance of marine small-scale �sheries to the supply of zinc, iron, protein, vitamin B12, omega-3
long-chain polyunsaturated fatty acids docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA)
(hereafter referred as DHA + EPA) and calcium.

For detailed information on the study setup, and data collection and analyses, refer to the original
publication.

Results and discussion
Despite increased global attention to the potential role of �sheries in food security and human nutrition,
no study has estimated the contribution of small-scale �sheries to nutrient supply on a global scale.
Past global studies have focused on the importance of capture �sheries and aquaculture to human
nutrition but haven’t focused speci�cally on small-scale �sheries.

Fig. 1: Conceptual diagram of the analysis components and
integrated data sources.

https://www.seaaroundus.org/
https://doi.org/10.1038/ncomms10244
https://www.fao.org/fishery/en/knowledgebase/150
https://doi.org/10.1038/s41586-021-03917-1
https://doi.org/10.1016%2FS2542-5196(18)30170-0
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We estimated the relative contribution each seafood-producing sector to total national aquatic food
nutrient supply. On average, small-scale (artisanal and subsistence) and industrial �sheries had the
highest relative contribution to nutrient supply followed by mariculture and recreational �sheries. Even
though imported seafood was produced by both aquaculture and capture �sheries, we treated it
separately because of data limitations. Therefore, nutrient supply by sector are estimates of the
seafood produced and retained within each country and does not account for imported seafood from
mariculture or capture �sheries. Consequently, national contribution of the different sectors can be
underestimated in countries that import large quantities of seafood.

Our global analysis shows that small-scale �sheries are an important source of key nutrients for
vulnerable coastal populations. We compared national-level estimates of nutrient supply from SSFs to
the overall average nutrient supply of all foods consumed within each country (e.g., grains, fruits, dairy,
other animal foods), based on the Global Nutrient Database (https://doi.org/10.1016/s2542-
5196(18)30170-0).

We estimated that about one-quarter of coastal nations around the world rely on small-scale �sheries
for more than 15 percent of mean nutrient intake across assessed nutrients (iron, zinc, calcium, DHA + 
EPA and vitamins A and B12). When considering nutritionally vulnerable countries (de�ned as a mean
national prevalence of inadequate intake over 50 percent), about half of coastal nations rely on SSFs
catch for at least 15 percent of nutrient supply. However, more than 20 nations across Africa, Paci�c,

Fig. 2: Contribution of small-scale �sheries (SSFs) to nutrient supply
relative to (A) total nutrient supply from all seafood-producing sectors
(additionally including industrial and recreational �sheries, and
mariculture), where each point represents a country; (B) average
nutrient supply from all seafood producing sectors; and (C) average
nutrient supply from all animal-sourced foods (�sh, beef, veal, dairy,
pork, poultry and sheep). Nutrient supply in (B, C) are represented as
the mean supply across iron, calcium, zinc, DHA + EPA, and vitamins A
and B12. Countries smaller than 25,000 square kilometers are
illustrated as points.
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Asia and the Caribbean, obtain more than 30 percent of their nutrient supply from small-scale �sheries
catch. In such countries, any decline in availability and/or access to seafood can have signi�cant
negative consequences to health and nutrition of the population.

On average, we found that SSFs contribute about 10 percent of the total nutrient supply of coastal
populations. More speci�cally, SSFs supply, on average, including all countries, approximately 30
percent (0–100 percent) of DHA + EPA, 20 percent (0–90 percent) of vitamin B12, 9 percent (0–80
percent) of calcium, 5 percent (0–59 percent) of zinc, 3 percent (0–44 percent) of iron, and 2 percent
(0–33 percent) of vitamin A to overall nutrient supplies. Yet, these averages belie the local nutritional
importance of SSFs in some national contexts.

Small-scale �sheries catch is particularly important in populations that do not have access to diverse
and rich diets. In many coastal areas around the globe, communities have access to staple foods (such
as rice, wheat, corn, cassava) and aquatic foods serve as the sole form of animal-sourced food. In
many diets, nutrients from SSFs – such as DHA + EPA fatty acids and vitamin B12 – are especially
important for public health. Importantly, intake of DHA + EPA is associated with reduced risk of heart
disease, and intake of vitamin B12 is associated with reduced risk of heart disease and cognitive
decline. Here, we show that small-scale �sheries have particularly high contribution to the supply of
vitamin B12, calcium and DHA + EPA, although it can also be important for other nutrients depending
on the nutritional value of the species consumed and availability of other foods.

There are many reasons to believe our �ndings are a conservative estimate of the contribution of small-
scale �sheries to human nutrition. First, we assumed that coastal populations have the same national
average intake of other food types (including other animal-sourced foods) based on the GND database.
However, in coastal communities, �sh can often be the only source of animal-sourced foods, and other
food types are not accessible.

Fig. 3: Contribution of small-scale �sheries (SSFs) nutrient supply
relative to the overall nutrient supply from all foods (e.g., grains, fruits,
dairy, other animal foods). Countries smaller than 25,000 square
km are illustrated as points.
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Second, to calculate per capita consumption, we assumed that the entire coastal population within
each country is consuming the small-scale �sheries catch. However, a large proportion of the catch can
be sold in local markets around �shing communities. Many people living in larger cities along the coast
might not consume small-scale �sheries catch and coastal communities might have higher than
average seafood consumption. Therefore, average values presented in our results do not capture
temporal and spatial variability in small-scale �sheries catch consumption across coastal populations.

Third, even though the Sea Around Us database accounts for unreported catch, a portion of the small-
scale �sheries production could still be unreported. Fisheries that are destined for local consumption
are particularly di�cult to obtain production information and therefore can have higher levels of
unreported catch. Fourth, because of data limitations, we considered consumption of muscle tissue
only (excluding bones, skin, etc.), which can be commonly consumed in some cultures. Lastly, we
conservatively considered that artisanal catch is part of the international seafood trade. However, in
many countries the artisanal catch is destined to the local markets, with only very few highly valuable
species being exported. Better data on these topics will increase the accuracy of the results presented
here.

It is critical to understand whether SSFs production is stable over time or potentially declining due to
over�shing, climate change, pollution, habitat degradation and loss, or other threats that could have
negative impacts on human nutrition. Nutritionally vulnerable coastal populations that depend on SSFs
and are particularly susceptible to �uctuations in catch and can bene�t from sustained or increased
catch through better resource management.

Are aquaculture and fisheries resilient
enough to withstand climate change?

With most global seafood production vulnerable to the impacts of
climate change, each sector faces unique adaptability obstacles and
opportunities.

Global Seafood Alliance
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Successful examples of small-scale �sheries governance demonstrate the value of securing �shing
rights and empowering local communities. Strategies that grant �shing rights to local communities
(such as sustainable-use Marine Protected Areas, Territorial Use Rights for Fisheries, Locally Managed
Marine Areas) incentivize management and promote sustainable practices, and thus can promote
human health through nutrition.

The Voluntary Guidelines for Securing Sustainable Small-scale Fisheries
(https://www.fao.org/voluntary-guidelines-small-scale-�sheries/en/), developed by the Food and
Agriculture Organization of the United Nations, recognizes the importance of securing tenure rights to
achieve �sheries sustainability. Such principles are drawn from practical experiences of small-scale
�sheries governance from around the world and can be adopted by nutritionally sensitive countries that
depend on small-scale �sheries for nutrition.

Perspectives
In addition to improved management, policies supporting access to nutrient-rich �sh could have a
positive impact on diets where undernutrition is prevalent. Aquatic foods are one of the most widely
traded food products in the world, moving nutritious food from nutritionally vulnerable to nutrient-
secure nations. Although most SSF catch is consumed locally, policies prioritizing local consumption
and targeted to speci�c nutritional needs can help address inadequate nutrient intake and improve food
security.

Infrastructure and technological improvements that reduce food waste, improve food quality and safety
and help cope with inter-annual variation or declines can also play an important role in improving
human health in regions where nutrients are most needed. This is particularly true in countries with
nutritionally vulnerable populations with high dependence on small-scale �sheries.
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