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FOREWORD

Despite significant previous progress, the world 
is off track to end hunger and malnutrition in 
all its forms by 2030. Degraded ecosystems, 
an intensifying climate crisis, and increased 
biodiversity loss are threatening jobs, economies, 
the environment and food security around 
the globe, all aggravated by the impacts of 
the COVID-19 pandemic, crises and other 
humanitarian emergencies. Today, 811�million 
people suffer from hunger and 3 billion cannot 
afford healthy diets.

This has elevated the calls to urgently transform 
our agrifood systems to ensure food security, 
improve nutrition and secure affordable 
healthy diets for a growing population, 
while safeguarding livelihoods and our 
natural resources.

Aquatic foods are increasingly recognized for 
their key role in food security and nutrition, 
not just as a source of protein, but also as a 
unique and extremely diverse provider of 
essential omega-3 fatty acids and bioavailable 
micronutrients. Prioritizing and better integrating 
fisheries and aquaculture products in global, 
regional and national food system strategies and 
policies should be a vital part of the necessary 
transformation of our agrifood systems.

The 2022 edition of The State of World Fisheries 
and Aquaculture � Towards Blue Transformation�� 
builds on this narrative by presenting 
quantitative evidence of the growing role of 
fisheries and aquaculture in providing food, 
nutrition and employment. In 2020, fisheries 
and aquaculture production reached an 
all-time record of 214�million tonnes, worth 
about USD�424 billion. Production of aquatic 
animals in 2020 was more than 60�percent higher 
than the average in the 1990s, considerably 
outpacing world population growth, largely 
due to increasing aquaculture production. 
We are eating more aquatic foods than ever � 
about 20.2�kg per capita in 2020 � more than 

double our consumption rate 50�years ago. 
Globally, aquatic foods provide about 17�percent 
of animal protein, reaching over 50�percent in 
several countries in Asia and Africa. The sector 
employs an estimated 58.5�million people in 
primary production alone � approximately 
21�percent women.

This report also highlights further changes 
needed in the fisheries and aquaculture 
sector to address the challenges of feeding the 
world effectively, equitably and sustainably. 
Its subtitle, Towards Blue Transformation, 
reflects the acceleration required to achieve a 
sustainable, inclusive and efficient sector able to 
meet expectations, the urgent need to integrate 
sustainably harvested aquatic foods into national 
food system policies and programmes, and 
opportunities to contribute to restoring aquatic 
habitats and biodiversity.

The State of World Fisheries and Aquaculture 2022 
is underpinned by a significant policy context. 
First, the Declaration for Sustainable Fisheries 
and Aquaculture, unanimously endorsed in 
2021 by the Thirty-fourth Session of the FAO 
Committee on Fisheries (COFI), concludes with a 
call to support �an evolving and positive vision 
for fisheries and aquaculture in the twenty-first 
century, where the sector is fully recognized for 
its contribution to fighting poverty, hunger and 
malnutrition.� Second, this 2022 edition coincides 
with the implementation of three relevant United 
Nations Decades, namely the Decade of Action 
to deliver the Global Goals, the Decade of Ocean 
Science for Sustainable Development, and the 
Decade on Ecosystem Restoration. Finally, the 
report is launched as we approach the middle 
of the International Year of Artisanal Fisheries 
and Aquaculture 2022. The policy landscape 
could not be more ambitious and the moment 
more opportune to transform towards more 
efficient, more inclusive, more resilient and more 
sustainable aquatic food systems to help achieve 
the Sustainable Development Goals.
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METHODOLOGY

Preparation of The State of World Fisheries and Aquaculture 2022 started in April 2021. It is the work of a 
12-member editorial board representing the various teams of the FAO Fisheries and Aquaculture Division 
(NFI), guided by a core executive group of the NFI Information and Knowledge Management Team and a 
representative of the FAO Office of Communications. Chaired by the Director of NFI, the editorial board 
met regularly to develop and refine the structure and content, review progress and address emerging 
issues. This work benefited from wider consultation among the FAO teams in charge of the five FAO 
flagship publications.

Between May and June 2021, topics and contributors were proposed for consideration by the editorial 
board, which developed and refined the outline, involving virtually all officers in the division and some 
from other FAO divisions, with FAO decentralized officers contributing regional insights and stories. 
Notably, the board drew inspiration from high-level global events, starting from the recommendations 
of the Thirty-fourth Session of the FAO Committee on Fisheries, enshrined in its Declaration for 
Sustainable Fisheries and Aquaculture, which calls on Members �to support an evolving and positive 
vision for fisheries and aquaculture in the twenty-first century, where the sector is fully recognized for its 
contribution to fighting poverty, hunger and malnutrition.�

The editorial board expanded the 2020 three-tiered structure of the publication, with a view to thoroughly 
addressing Blue Transformation. Under Parts 2 and 3, Blue Transformation anchors this edition at the 
centre of the FAO Strategic Framework 2022�2031 in the context of the 2030 Agenda for Sustainable 
Development, with a focus on the United Nations �Decades�, namely the Decade of Action to deliver the 
Global Goals, the Decade of Ocean Science for Sustainable Development and the Decade on Ecosystem 
Restoration. Furthermore, preparation of the draft took place during a period of unprecedented challenges 
driven by the COVID-19 pandemic, which caused temporary and permanent structural changes in the 
sector. The State of World Fisheries and Aquaculture 2022 attempts to address the changes that are likely to 
become mainstream as the fisheries and aquaculture sector emerges from the crisis. 

With these ingredients in hand, the editorial board adopted a structure in four parts. Part 1, World Review, 
owing to its historical high readership, was maintained. Part 2, Towards Blue Transformation, focuses on 
issues coming to the fore in 2021�2022. It examines the key challenges of the three pillars underpinning 
Blue Transformation, namely expansion and intensification of aquaculture production to satisfy growing 
demand, improvement of fisheries management to deliver healthy stocks, and upgrading and innovation 
of fisheries and aquaculture value chains. Part 3 explores pathways for concrete actions during the 
decade � focusing on the relevant Sustainable Development Goal (SDG) targets, the need for scientific 
development and innovation, and the mainstreaming of ecosystem restoration and biodiversity � to enable 
Blue Transformation to effectively support achieving the Global Goals. Part 4 covers emerging issues and 
projections (outlook). In addition, this 2022 edition includes, for the first time, an Executive Summary, 
which covers the entire publication and not only the global trends. 

On the basis of the revised structure, various editorial board members were assigned the leadership of a 
thematic section. Most contributions were prepared by FAO authors, in collaboration with external experts 
where appropriate (see Acknowledgements). 

In July 2021, a summary was prepared with the inputs of all section leaders and revised based on feedback 
from the editorial board. The summary document was submitted to NFI�s management, then to the 
FAO Deputy Director-General (Natural Resources and Sustainable Development stream) for approval in 
mid-July 2021. This document formed the blueprint guiding authors in the drafting of the publication. 
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2030 Agenda 2030 Agenda for Sustainable 
Development

ABMT area-based management tool

ABNJ areas beyond national jurisdiction

AIS Automatic Identification System

ALDFG abandoned, lost or otherwise 
discarded fishing gear

AqGR aquatic genetic resources for food 
and agriculture

AU African Union

B2B business-to-business

B2C business-to-consumer

BBNJ biodiversity beyond national 
jurisdiction

CBD Convention on Biological Diversity

CDS catch documentation scheme

CEM Commission on Ecosystem 
Management

CFS Committee on Food Security

CGIAR CGIAR System Organization

CITES Convention on International Trade 
in Endangered Species of Wild 
Fauna and Flora

Code Code of Conduct for Responsible 
Fisheries

COFI Committee on Fisheries

COFI:AQ COFI Sub-Committee on 
Aquaculture

COFI:FT COFI Sub-Committee on Fish Trade

COP26 twenty-sixth session of the 
Conference of the Parties

COVID-19 coronavirus disease 2019

DHA docosahexaenoic acid

EAA ecosystem approach to aquaculture

EAF ecosystem approach to fisheries

EATIP European Aquaculture Technology 
and Innovation Platform

ECLAC Economic Commission for Latin 
America and the Caribbean

EPA eicosapentaenoic acid

EU European Union

EUMOFA European Market Observatory for 
Fisheries and Aquaculture Products

FBS FAO Food Balance Sheets

FIAT Fisheries Infrastructure 
Assessment Tool

FLW food loss and waste

FPI FAO Fish Price lndex

GAF Gender in Aquaculture and 
Fisheries Section

GCA Global Conference on Aquaculture

GDP gross domestic product

GESAMP United Nations Joint Group of 
Experts on the Scientific Aspects of 
Marine Environmental Protection

GFCM General Fisheries Commission for 
the Mediterranean

GGGI Global Ghost Gear Initiative

GIES Global Information Exchange 
System

GIS geographic information system

GPS global positioning system

GSA Guidelines for Sustainable 
Aquaculture

GTA gender-transformative approach

HIHI Hand-in-Hand Initiative

HLPE High-Level Panel of Experts on 
Food Security and Nutrition

HLPF United Nations High-level Political 
Forum on Sustainable Development

HS Harmonized Commodity 
Description and Coding System

ABBREVIATIONS AND ACRONYMS
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KEY MESSAGES

1. Global fisheries and aquaculture 
production is at a record high and 
the sector will play an increasingly 
important role in providing food and 
nutrition in the future.
Total fisheries and aquaculture production reached 
a record 214 million tonnes in 2020, comprising 
178�million tonnes of aquatic animals and 36�million 
tonnes of algae, largely due to the growth of 
aquaculture, particularly in Asia. The amount 
destined for human consumption (excluding 
algae) was 20.2�kg per capita, more than double 
the average of 9.9�kg per capita in the 1960s. 
An estimated 58.5�million people were employed 
in the primary sector. Including subsistence and 
secondary sector workers, and their dependents, it is 
estimated that about 600�million livelihoods depend 
at least partially on fisheries and aquaculture. 
The international trade of fisheries and aquaculture 
products generated around USD 151�billion in 2020, 
down from the record high of USD 165�billion in 2018 
mainly due to the outbreak of COVID-19. 

2. Aquaculture has great potential to feed 
and nourish the world�s growing population. 
But growth must be sustainable.
In 2020, global aquaculture production reached a 
record 122.6�million tonnes, with a total value of 
USD�281.5 billion. Aquatic animals accounted for 
87.5�million tonnes and algae comprised 35.1�million 
tonnes. In 2020, driven by expansion in Chile, 
China and Norway, global aquaculture production 
grew in all regions except Africa, due to a decrease 
in the two major producing countries, Egypt and 
Nigeria. The rest of Africa enjoyed 14.5�percent 
growth from 2019. Asia continued to dominate 
world aquaculture, producing 91.6�percent of the 
total. Aquaculture growth has often occurred at the 
expense of the environment. Sustainable aquaculture 
development remains critical to supply the growing 
demand for aquatic foods.

3. The world�s consumption of aquatic 
foods has increased significantly in recent 
years and will continue to rise.
Global consumption of aquatic foods (excluding algae) 
has increased at an average annual rate of 3.0�percent 
since 1961, compared with a population growth rate 
of 1.6�percent. On a per capita basis, consumption 
of aquatic food grew from an average of 9.9�kg in the 
1960s to a record high of 20.5�kg in 2019, while it 
slightly declined to 20.2 kg in 2020. Rising incomes and 
urbanization, improvements in post-harvest practices 
and changes in dietary trends are projected to drive a 
15�percent increase in aquatic food consumption, to 
supply on average 21.4�kg per capita in 2030.

4. Fishery resources continue to decline 
due to overfishing, pollution, poor 
management and other factors, but the 
number of landings from biologically 
sustainable stocks is on the rise.
The fraction of fishery stocks within biologically 
sustainable levels decreased to 64.6�percent 
in 2019, 1.2�percent lower than in 2017. 
However, 82.5�percent of the 2019 landings were 
from biologically sustainable stocks, a 3.8�percent 
improvement from 2017. Effective fisheries 
management has been proven to successfully rebuild 
stocks and increase catches within ecosystem 
boundaries. Improving global fisheries management 
remains crucial to restore ecosystems to a healthy 
and productive state and protect the long-term 
supply of aquatic foods. Rebuilding overfished stocks 
could increase fisheries production by 16.5�million 
tonnes and raise the contribution of marine fisheries 
to the food security, nutrition, economic growth and 
well-being of coastal communities. 

5. Reduction of the global fishing fleet 
size continues, but more needs to be 
done to minimize overcapacity and ensure 
sustainability in fishing operations.
The total number of fishing vessels in 2020 was 
estimated at 4.1�million, a reduction of 10�percent since 
2015, reflecting efforts by countries, in particular China 
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EXECUTIVE SUMMARY

Over the last two decades, the fisheries and 
aquaculture sectors have been increasingly 
recognized for their essential contribution 
to global food security and nutrition. 
Expanding this role requires scaling up 
transformative changes in policy, management, 
innovation, and investment to achieve 
sustainable, inclusive and equitable global 
fisheries and aquaculture. The State of World 
Fisheries and Aquaculture 20221 presents updated 
and verified statistics2 of the sector and analyses 
its international policy context and selected 
high-impact actions undertaken to accelerate 
international efforts in support of the Sustainable 
Development Goals (SDGs). The report looks at 
the impact and implications of the COVID-19 
pandemic on fisheries and aquaculture 
production,3 utilization, and trade and provides a 
future outlook for the sector.

1.  WORLD REVIEW
Total fisheries and aquaculture production 
reached an all-time record of 214�million tonnes 
in 2020, comprising 178�million tonnes of aquatic 
animals and 36�million tonnes of algae,3 a slight 
increase (3�percent) from the previous 2018 
record (213�million tonnes). The limited growth is 
mainly caused by a 4.4�percent decline in capture 
fisheries due to reduced catches of pelagic 
species, particularly anchoveta, a reduction in 
China�s catches, and the impacts of the COVID-19 
pandemic in 2020. This decline was compensated 
for by a continued growth of aquaculture, albeit 
at a slower yearly rate in the last two years.

For aquatic animal production, this general 
trend masks significant variations between 
continents, regions, and countries. In 2020, Asian 

1  Note that this 2022 edition of The State of World Fisheries and 
Aquaculture includes for the first time a Glossary which reflects the 
ongoing expansion of the terminology resulting from the sector�s 
increasing role in food security, human nutrition and trade.

2  In Part 1 World Review, if not expressly indicated, the statistical 
analysis on production, utilization, consumption and trade is carried out 
separately for aquatic animals (excluding aquatic mammals and 
reptiles) and algae. Detailed coverage of species and specific sectorial 
exclusions are indicated in the Glossary.

3  For algae, and fisheries and aquaculture production, see Glossary, 
including Context of SOFIA 2022.

countries were the main producers accounting for 
70 percent of the total, followed by the Americas, 
Europe, Africa and Oceania. China remained the 
first major producer with a share of 35 percent 
of the total. The expansion of aquaculture in 
recent decades has boosted the overall growth of 
aquatic animal production in inland waters, from 
12 percent of total production in the late 1980s to 
37 percent in 2020. 

In 2020, global capture fisheries production 
(excluding algae) was 90.3�million tonnes, with 
an estimated value of USD�141�billion, including 
78.8�million tonnes from marine waters and 
11.5�million tonnes from inland waters � a fall 
of 4.0�percent compared with the average of the 
previous three years. Finfish represent about 
85�percent of total marine capture production, 
with anchoveta once again the top species 
harvested. In 2020, catches of the four most 
high-value groups (tunas, cephalopods, shrimps 
and lobsters) remained at their highest levels 
or declined marginally from peak catches 
recorded previously.

Despite a decrease of 5.1 percent from 2019, global 
catches in inland waters, estimated at 11.5�million 
tonnes, remained at a historically high level 
and benefited from improved reporting by the 
producing countries. Asia produced almost 
two-thirds of total inland fisheries, followed 
by Africa � inland catches are important for 
food security in both these regions. For the first 
time since the mid-1980s, China was not the top 
inland fisheries producer, overtaken by India at 
1.8 million tonnes. 

Global aquaculture production in 2020 reached 
a record 122.6�million tonnes, including 
87.5�million tonnes of aquatic animals worth 
USD�264.8 billion and 35.1�million tonnes of algae 
worth USD�16.5 billion. Around 54.4�million 
tonnes were farmed in inland waters and 
68.1�million tonnes came from marine and 
coastal aquaculture. 

All regions, except Africa, experienced continued 
aquaculture growth in 2020, driven by expansion 
in Chile, China and Norway � the top producers 
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consumption in high-income countries17 was in 
frozen form, followed by about 26 percent in 
prepared and preserved form, and 13 percent 
in cured form. In many developing countries, 
processing of aquatic products18 has been 
evolving from traditional methods to more 
advanced value-adding processes, depending on 
the commodity and market value. However, there 
are significant differences depending on 
countries� infrastructure and cultural preferences. 
In 2020, about 20 percent of the aquatic food 
production of upper-middle-income countries 
was utilized in frozen form, 11 percent in canned 
form, and over 60 percent in live, fresh or chilled 
form. In contrast, for low-income countries, 
only 7 percent was in frozen form, more than 
20 percent in cured form and about 70 percent in 
live, fresh or chilled form.

17  The World Bank assigns the world�s economies to four income 
groups: low, lower-middle, upper-middle,�and high. More information is 
available at https://datatopics.worldbank.org/world-development-
indicators/the-world-by-income-and-region.html�

18  For aquatic products, see Glossary, including Context of SOFIA 2022.

Aquatic products commercialized in live form are 
principally appreciated in East and Southeast Asia 
and in niche markets in other countries, mainly 
among immigrant Asian communities. In China 
and some Southeast Asian countries, live aquatic 
animals have been traded and handled for more 
than 3 000 years, and in many cases practices 
for their commercialization continue to be based 
on tradition and are not formally regulated. 
Commercialization of live aquatic animals 
has continued to grow in recent years also 
thanks to improved logistics and technological 
developments. Yet, marketing and transportation 
can be challenging, as they are often subject to 
stringent health regulations, quality standards 
and animal welfare requirements (notably in 
Europe and North America).��

Overall, the ongoing expansion in consumption 
and commercialization of fisheries and 
aquaculture products (see the sections 
Consumption of aquatic foods, p. 81, and Trade of 
fisheries and aquaculture products, p. 91) has been 
accompanied by a significant development in food 

 FIGURE 35   UTILIZATION OF WORLD FISHERIES AND AQUACULTURE PRODUCTION, 1961�2020

NOTES: Excluding aquatic mammals, crocodiles, alligators and caimans and algae. Data expressed in live weight equivalent. 
SOURCE: FAO.
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PART 1 WORLD REVIEW

 FIGURE 36   UTILIZATION OF FISHMEAL AND FISH OIL

1 Mainly pet feed.
2 Pet food, biofuel, cooking oil in Viet Nam.
SOURCE: IFFO.
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By-product utilization
The expansion of processing of fisheries 
and aquaculture production has resulted in 
increasing quantities of by-products, which 
may represent up to 70 percent of processed 
fish, depending on the size, species and type 
of processing. The by-products are usually 
composed of heads (accounting for 9�12 percent 
of total fish weight), viscera (12�18 percent), skin 
(1�3 percent), bones (9�15 percent) and scales (about 
5 percent). Historically, fish by-products were 
often diverted to the production of fishmeal or 
discarded as waste, resulting in economic losses 
and environmental problems. The processing 
of by-products often involves significant 
environmental and technical challenges due to 
the high microbial and enzyme load of the raw 
material and its susceptibility to rapid degradation 
unless processed or stored properly. Thus, timely 
collection and treatment of by-products is crucial 
for their further processing. The development 
of new ingredients or new products in various 
forms based on fish by-products provides a 
potentially valid alternative to increase the value 
added of products, avoid economic loss, reduce 
environmental impact, and supply consumers with 
nutritious, low-cost, and convenient food with a 
more stable shelf-life.�

The fillets are the most valuable in terms of 
protein, but heads, frames, fillet cut-offs, belly 
flaps and parts of the viscera such as liver and roe 
are particularly good sources of nutrients such 
as long-chain omega-3 fatty acids, vitamins A, D 
and B12, as well as minerals such as iron, zinc, 
calcium, phosphorus and selenium. By applying 
processing technologies to parts of the fish 
traditionally not eaten, they can be converted into 
highly nutritious products at a low cost such as 
fish sausages, pâtØ, cakes, snacks, soups, sauces 
and other products for human consumption. 
If these products are tasty and locally acceptable, 
this could be an excellent opportunity to increase 
the nutritional impact from fisheries and 
aquaculture resources as well as reduce fish loss 
and waste.�

Small fish bones with a minimum amount of 
meat are consumed as snacks in some countries. 
Furthermore, these by-products can be converted 
into flour and used as a flour substitute in breads, 
pastries, cakes and noodles to add nutrients 
such as protein and calcium. Gelatine made 
from skin and bones can be further processed 
into edible films and edible coatings for food 
applications. Fish gelatine is an alternative to 
bovine and porcine gelatine and can stabilize 
emulsions. Fish bones, in addition to providing 

 FIGURE 37   SHARE OF RAW MATERIAL UTILIZED FOR REDUCTION INTO FISHMEAL AND FISH OIL, 2020

SOURCE: IFFO.
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PART 1 WORLD REVIEW

Per capita consumption of aquatic foods
Global annual per capita consumption of 
aquatic foods grew from an average of 9.9�kg in 
the 1960s to 11.4�kg in the 1970s, 12.5�kg in the 
1980s, 14.4�kg in the 1990s, 17.0�kg in the 2000s 
and 19.6�kg in the 2010s, with a record high of 
20.5�kg in 2019. Preliminary estimates point to 
a lower consumption (20.2�kg) in 2020 due to 
a contraction of demand, followed by a slight 
increase in 2021.

Despite a few exceptions, of which the most 
notable is Japan, most countries saw a rise 
in their aquatic food consumption per capita 
during the period 1961�2019. However, the 
rate of change across countries was highly 
variable with upper-middle-income countries 
experiencing the strongest annual growth 
(3.2 percent). Among these, China was the 
main driver for growth also due to its major 
expansion in fisheries and aquaculture 

production24 and increase in population. In 2019, 
China�s population accounted for 56 percent of 
the total population of all upper-middle-income 
countries. In China, per capita consumption 
grew from 4.2 kg in 1961 to 40.1 kg in 2019. 
Lower-middle-income countries experienced 
slower annual growth (1.9 percent), but this 
was still higher than high-income countries 
(0.5 percent). The moderate growth observed in 
high-income countries mainly reflects already 
high levels of consumption of aquatic foods. 
Low-income countries experienced a negative 
growth, decreasing by 0.2 percent per year over 
the period 1961�2019. �

In addition to a high variability in the growth 
rates, huge differences exist in aquatic food 
consumption per capita among countries. 
The quantities consumed vary between countries, 

24  For fisheries and aquaculture production, see Glossary, including 
Context of SOFIA 2022.

 FIGURE 38   AVERAGE ANNUAL GROWTH IN AQUATIC FOOD CONSUMPTION 
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reflecting the different levels of availability 
of both aquatic and other foods (including 
proximity and access to aquaculture facilities, 
fish landings and markets), as well as differences 
in price, income level, nutrition consciousness, 
food traditions and consumer preferences. It is 
important to note that differences also exist 
within countries, with higher consumption levels 
generally occurring in coastal areas. In 2019, 
of the 227 countries for which FAO estimated 
the per capita consumption of aquatic foods, 
133�countries were below the world average and 
94 countries above. In terms of population, those 
countries consuming less than the world average 
accounted for 54 percent of the world population 
in 2019. The countries where consumption is 
highest include Iceland, the Faroe Islands and 
Maldives, which consume over 80 kg of aquatic 
foods per capita per year (Figure 40). This is in stark 
contrast to countries consuming under 1 kg per 
capita per year, such as Afghanistan, Tajikistan 

and Ethiopia. In 2019, the world average per 
capita consumption was 20.5�kg. This varied from 
an average of 5.4�kg in low-income countries, to 
15.2�kg in lower-middle-income countries, 28.1�kg 
in upper-middle-income countries and 26.5�kg 
in high-income countries (Table 14). However, if 
China is not included, the average consumption 
of upper-middle-income countries drops to 
13.0�kg per capita. �

Striking differences also exist by continent. 
Asia had the highest consumption of aquatic foods 
in 2019, with 24.5 kg per capita. Oceania followed 
with 23.1 kg, then Europe (21.4 kg), the Americas 
(14.5 kg) and Africa (10.1 kg). However, it should 
be stressed that actual values may be higher 
than indicated by official statistics, in view of 
the under-recorded contribution of subsistence 
fisheries, small-scale fisheries and informal 
cross-border trade. This could be particularly 
relevant for Africa and some countries in Asia. �

 FIGURE 39   AQUATIC FOOD CONSUMPTION BY CONTINENT, 1961�2019  
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Aquatic food consumption habits vary across 
Africa. Despite a low average consumption of 
aquatic foods in Africa, eleven countries had 
a higher consumption than the world average. 
These include some small island developing 
States (SIDS) in addition to Gabon, Congo, 
the Gambia, Sierra Leone, Ghana, Egypt and 
Côte d�Ivoire. For the remaining African 
countries, the relatively low consumption 
of aquatic foods is for a variety of reasons. 
These include: high population growth, 
which in most cases outpaces the growth of 
capture fisheries production; the relatively 
small aquaculture sector, which reduces the 
potential for increasing production in the 
near future; poor landing, road and market 
infrastructures, which limit the movement of 

good quality aquatic products across borders 
within the continent; and high post-harvest 
losses due to underdeveloped cold chains. 
Moreover, as described in the section Fisheries 
and aquaculture projections (p.�211), the 
situation is expected to worsen in Africa, with 
consumption per capita projected to decline 
in the next ten years. Were this to occur, it 
would represent a serious threat in terms 
of food security given the high prevalence 
of undernourishment in the region and the 
key role played by aquatic foods in terms of 
contribution to total intake of animal proteins 
across many African countries.�

 FIGURE 40   APPARENT AQUATIC FOOD CONSUMPTION PER CAPITA, AVERAGE 2017�2019 

The designations employed and the presentation of material on this map do not imply the expression of any opinion whatsoever on the part of FAO concerning the legal status of 
any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted line represents approximately the Line of Control in 
Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed upon by the parties. Final boundary between the 
Republic of Sudan and the Republic of South Sudan has not yet been determined. Final status of the Abyei area is not yet determined. A dispute exists between the Governments 
of Argentina and the United Kingdom of Great Britain and Northern Ireland concerning sovereignty over the Falkland Islands (Malvinas).

SOURCE: FAO.
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Nutritional and environmental benefits  
of aquatic food consumption
Aquatic foods are important for a healthy and 
balanced diet (Box 7). Even small quantities of 
aquatic foods can have a significant positive 
nutritional impact by providing essential 
nutrients that are scarce in plant-based diets. 
Aquatic foods provide high-quality proteins and 
essential amino acids, vitamins (particularly 
A, B and D), phosphorus, and minerals such 
as iron, calcium, zinc, iodine, magnesium, 
potassium and selenium, and are a primary 
dietary source of heart-healthy omega-3 fatty 
acids. Depending on the species, aquatic foods 
can provide varying levels of nutrients. The most 
significant difference is fat content: species such 
as sardines, salmon and tuna are considered 
fatty, while cod and catfish are lean. The two 
omega-3 fatty acids found in aquatic species are 
eicosapentaenoic acid (EPA) and docosahexaenoic 
acid (DHA). The human body does not produce 
omega-3 fatty acids so they must be sourced 
through food. Omega-3 fatty acids are found in 
every kind of aquatic food, but are especially 

high in fatty species. Regular consumption of 
aquatic food helps maintain a healthy heart by 
lowering blood pressure and reduces the risk 
of stroke, depression, Alzheimer�s disease, and 
other chronic conditions. Controlled trials and 
observational studies demonstrated that the 
omega-3 fatty acids in aquatic food are important 
for optimal development of a baby�s brain and 
nervous system, and that the children of women 
who consume lower amounts of aquatic food or 
omega-3s during pregnancy and breastfeeding 
have evidence of delayed brain development.��

Many non-high-income countries, including some 
SIDS, rely on subsistence fishing as a key source 
of food. Kiribati is a good example: the country 
is a SIDS yet has one of the highest levels of per 
capita consumption of aquatic foods worldwide. 
For these countries, proteins sourced from aquatic 
foods are essential in the diet, particularly when 
the total protein intake is low. �

In addition, the share of proteins from 
aquatic foods in the diet of non-high-income 

 TABLE 14   TOTAL AND PER CAPITA APPARENT CONSUMPTION OF AQUATIC FOODS BY REGION AND ECONOMIC 
CLASS, 2019 

Region/economic class Total aquatic food consumption
(million tonnes, live weight equivalent)

Per capita aquatic food consumption
(kg/capita/year)

World  157.7 20.5

World, excluding China  100.3 16.0

Africa  13.1 10.0

Americas  14.8 14.6

North America  8.3 22.7

Latin America and the Caribbean  6.4 9.9

Asia  113.1 24.6

Europe  15.8 21.1

Oceania  1.0 23.2

High-income countries  32.0 26.5

Upper-middle-income countries  72.2 28.1

Lower-middle-income countries  50.0 15.2

Low-income countries  3.5 5.4

NOTE: Data are preliminary. 
SOURCE: FAO.
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countries tends to be greater than in the diet of 
high-income countries (Figure 41). This reflects 
the fact that aquatic foods often represent an 
affordable source of animal protein, cheaper 
and more accessible than other animal 
protein sources, highly preferred and part 
of culinary traditions. Figure 41 also illustrates 
the mismatch between the per capita levels of 
aquatic food consumption and their relative 
contribution to animal protein intake. In 2019, 
aquatic food consumption per capita was 

much lower in low-income countries than 
in high-income countries. However, aquatic 
foods contributed to a greater share of animal 
protein intake in low-income countries than in 
high-income countries. �

Globally, aquatic foods provided about 
17 percent of animal proteins and 7 percent of 
all proteins in 2019 (Figure 42). In the same year in 
low-income countries, they provided 17 percent 
of animal proteins, in lower-middle-income 

 BOX 7   KEY FINDINGS OF REPORT ON ROLE OF AQUATIC FOODS IN NUTRITION

Current food systems often fail to deliver affordable, 
nutritious foods in an equitable manner and the 
cost of a healthy diet remains unaffordable for many 
people. While food system discourses often centre 
on terrestrial foods, as they supply most of the food 
consumed globally,1 there is an increasing focus 
on aquatic foods for their unique role in providing 
essential fatty acids and micronutrients such as 
iron, zinc, calcium, iodine and vitamins A, B12 
and D. Following calls for more environmentally 
sustainable diets,2  �moderate� consumption of fish 
and other aquatic foods1 was promoted as part of a 
sustainable healthy diet.  At the same time, despite 
recognition of the importance of healthy diets that 
are environmentally, economically and socially 
sustainable, there is as yet no robust and well-defined 
narrative for �sustainable healthy diet�.  The UN 
Nutrition Discussion Paper, The role of aquatic foods 
in sustainable healthy diets,3 aimed to partly fill the 
gap by presenting evidence to inform and steer policy, 
investments and research to leverage on the potential 
of aquatic foods in delivering sustainable healthy 
diets and supporting achievement of the Sustainable 
Development Goals (SDGs).  

The paper highlighted that many studies have 
narrowly focused on a limited number of economically 
valuable finfish species, while the broader nutritional 
and cultural value of diverse aquatic foods is often 

not taken into account. Diverse aquatic foods � 
including animals, seaweed and microorganisms 
farmed in and harvested from water, as well as 
cell- and plant-based foods emerging from new food 
technologies � have an essential role in ensuring 
food and nutrition security, while providing livelihood 
benefits to people around the world. Aquatic foods 
hold the potential for a major contribution to global 
food security and nutrition, transitioning towards diets 
that are socially, economically and environmentally 
sustainable. Moderate consumption does not 
necessarily increase the negative environmental 
impacts of production, if supplied and consumed 
following the recommendations in the UN Nutrition 
paper. Aquatic foods can be part of the solution to 
building resilient food systems and healthy diets for 
all, given that they are available, accessible, affordable 
and acceptable. The UN Nutrition paper recommends 
to policymakers and other stakeholders to promote 
diversified consumption of aquatic foods through 
nutrition strategies and interventions, ensuring 
equitable and sustainable supply and production of 
aquatic foods, and democratizing knowledge, data 
and technologies to create meaningful knowledge 
and applicable innovations. Promoting changes in 
consumer behaviour and demand for more diverse and 
low-trophic aquatic foods will also play a role in putting 
aquatic foods on the table.

1 FAO. 2022. FAOSTAT: Food Balances (2010-). In: FAO. Rome. Cited 14 April 2022.  www.fao.org/faostat/en/#data/FBS 
2 Willett, W., Rockström, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., Garnett, T. et al. 2019. Food in the Anthropocene: The EAT�Lancet 
Commission on healthy diets from sustainable food systems. The Lancet, 393(10170): 447�492. www.thelancet.com/pdfs/journals/lancet/PIIS0140-
6736(18)31788-4.pdf?utm_campaign=tleat19&utm_source=HubPage  
3 UN Nutrition. 2021. The role of aquatic foods in sustainable healthy diets. Discussion Paper.  www.unnutrition.org/wp-content/uploads/FINAL-UN-
Nutrition-Aquatic-foods-Paper_EN_.pdf
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countries 23 percent, in upper-middle-income 
countries 17 percent and in high-income 
countries 13 percent. Moreover, for 3.3 billion 
people, aquatic foods provided at least 20 percent 
of the average per capita intake of animal 
protein (Figure�43). In Cambodia, Sierra Leone, 
Bangladesh, Indonesia, Ghana, Mozambique and 
some SIDS, aquatic foods contributed 50 percent 
or more of total animal protein intake.�

Trade and access to aquatic foods
As indicated above, geography plays a major 
role in explaining the differences in the levels of 
consumption of aquatic foods across countries. 
However, international trade contributed to 
reduce the impact of geographical location 
and limited domestic production, by allowing 
many countries to access larger quantities 
and wider diversity of aquatic foods that were 
not available domestically. Globally, the share 

of import volumes in total consumption of 
aquatic foods rose from 16 percent in 1961 to 
32 percent in 2019. The reliance on imports is 
higher in richer countries where the supply 
chain infrastructures allow transportation of 
aquatic products in good condition and where 
consumers can afford species, particularly 
high-value ones, not locally produced. In the 
United States of America, for example, the 
share of imports in total consumption of 
aquatic foods rose from one-third in 1961 to 
nearly three-quarters in 2019. In contrast, in 
low-income countries, consumption of aquatic 
foods is mainly based on domestic production. 
For example, in Uganda, imports of aquatic 
products accounted for only 1 percent of 
total consumption of aquatic foods in 2019. 
The bulk of its supply is sourced from domestic 
production, mainly from freshwater sardines, 
perches and tilapias fished or farmed in 
Lake Victoria. �

 FIGURE 41   AQUATIC FOOD CONSUMPTION AND CONTRIBUTION TO ANIMAL PROTEIN INTAKE 
BY ECONOMIC CLASS, 2019 
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From wild to farmed
The increase in aquatic food consumption has 
been mainly made possible by a significant rise in 
aquaculture production, while capture fisheries 
production has been rather stagnant since the 
end of the 1990s. The proportion of aquatic foods 
originating from aquaculture production rose 
from 6 percent in the 1960s to 50 percent in the 
2010s. Preliminary estimates for 2020 indicate 
that this share further increased to 56 percent 
(Figure�44). It is also important to mention that these 
figures do not refer to the quantity effectively 
eaten, but to the food available to be consumed. 
Furthermore, taking into account only the edible 
amount (i.e. excluding shells and other inedible 
parts � noting that "inedible" varies among 
cultures), it is likely that capture fisheries are still 
the main source of aquatic foods eaten. This is 
due to the predominance of aquaculture in the 
production of bivalves and crustaceans, which 
comprise a relatively large proportion of inedible 
parts. However, the gap is narrowing. Once again, 
strong differences exist across countries with a 

higher share of farmed species being consumed 
by Asian countries, the main producers. 
Moreover, projections foresee an increase in the 
importance of farmed aquatic animals in global 
aquatic food consumption in the future (see the 
section Fisheries and aquaculture projections, 
p.�211). The significant rise in aquaculture 
production resulted in increased availability and 
a decline in prices, particularly for the species 
that became predominantly farmed rather than 
wild-caught. As a result, aquaculture contributed 
to increased food security in several developing 
countries, particularly in Asia, by making 
available for domestic consumption large volumes 
of some low-value freshwater species.�

However, the rise in aquaculture production has 
not been homogenous across all species, with 
some species being easier to farm than others. 
In addition, the aquaculture sector is able to 
adapt more rapidly and efficiently to changing 
consumer preferences, as aquaculture producers 
have greater control over their production than 

 FIGURE 42   CONTRIBUTION OF PLANT AND ANIMAL PROTEINS TO GLOBAL AVERAGE DAILY 
PROTEIN INTAKE, 2019 
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capture fisheries producers do. As a result, 
the species composition of global aquatic food 
consumption evolved significantly over time. 
The consumption of crustaceans used to be 
mainly concentrated in high-income countries 
due to their high price. However, thanks to a 
rise in the production of farmed shrimps and 
prawns and a fall in their price, the availability of 
crustaceans increased over fivefold, from 0.4 kg to 
2.2 kg between 1961 and 2019. A similar trend was 
observed for molluscs (excluding cephalopods) 
whose consumption per capita rose from 0.6 kg in 
1961 to 2.5 kg in 2019. Freshwater and diadromous 
fish saw the strongest growth in per capita 
consumption, increasing more than fivefold from 
1.5 kg in 1961 to 8.2 kg in 2019. This reflected both 

the Asian appetite for some freshwater species 
and the strong demand for salmon and trout, 
particularly in Europe and North America, as well 
as tilapia in different countries. The demersal 
and pelagic fish groups did not show such strong 
variations, with their share in average world 
consumption stabilizing at about 2.7 kg and 3.0 kg 
per capita, respectively. �

In 2019, of the 20.5 kg of per capita consumption, 
nearly 75 percent came from finfish and the 
remainder came from shellfish. Freshwater and 
diadromous species accounted for 40 percent 
of the aquatic food consumption per capita. 
Marine finfish species provided another 
33 percent, of which 15 percent were pelagic 

 FIGURE 43   CONTRIBUTION OF AQUATIC FOODS TO ANIMAL PROTEIN SUPPLY PER CAPITA, AVERAGE  
2017�2019

The designations employed and the presentation of material on this map do not imply the expression of any opinion whatsoever on the part of FAO concerning the legal status of 
any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted line represents approximately the Line of Control in 
Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed upon by the parties. Final boundary between the 
Republic of Sudan and the Republic of South Sudan has not yet been determined. Final status of the Abyei area is not yet determined. A dispute exists between the Governments 
of Argentina and the United Kingdom of Great Britain and Northern Ireland concerning sovereignty over the Falkland Islands (Malvinas).

SOURCE: FAO.
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species, 13 percent were demersal species 
and 5 percent were unidentified marine fish. 
The remainder of the per capita consumption was 
composed of shellfish, of which 12 percent were 
molluscs (excluding cephalopods), 11 percent 
crustaceans and 2 percent cephalopods.�

Demand for healthy and  
convenience food
Significant societal changes have influenced 
consumers� decisions, particularly in affluent 
economies. Healthy eating has become a 
dominant trend in food consumption in a 
context of rising numbers of overweight 
people and obesity-related diseases in many 
countries. As a result, demand for healthy and 
nutritious foods, such as aquatic foods, has 
increased in recent years. Furthermore, this 
has been accompanied by increasing attention 

of consumers and major distributors to 
the sustainability of aquatic food systems, 
in particular its environmental and social 
dimensions. As a result, producers and retailers 
rely on a range of certification schemes and 
labelling to meet consumer demand for 
sustainable aquatic food. �

Besides healthy and sustainable aquatic 
products, consumers also want convenience, 
particularly in more advanced economies. 
Societal changes, including higher incomes, 
greater female participation in the workforce, 
urbanization, and decreasing family sizes, have 
increased the use of convenient food products. 
These products are pre-prepared and packaged 
commercially, requiring minimum preparation 
at home or by the food service industry, and are 
easy to order and deliver using online platforms. 
The widespread use of smartphones and 

 FIGURE 44   RELATIVE CONTRIBUTIONS OF AQUACULTURE AND CAPTURE FISHERIES TO AQUATIC FOODS 
AVAILABLE FOR HUMAN CONSUMPTION

��
��

��
��

��
��

��
��

��
�

��
��

��
��

��
��

��
��

��
��

��

���

��

��

��

��

��

��

��

�

��

��


��
 
�	
 
��
 �


 �


 �
�


��������
����
	�����	 ������������
���

NOTE: Data expressed in live weight equivalent.
SOURCE: FAO.

| 90 |





PART 1 WORLD REVIEW

 FIGURE 45   GLOBAL EXPORT VALUE OF AQUATIC FOOD PRODUCTS AND TERRESTRIAL MEATS, 2020 
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SOURCE: FAO.

 FIGURE 46   WORLD MERCHANDISE AND AQUATIC PRODUCT1 EXPORT VALUE, FIXED-BASE INDICES 
(1976 = 100), 1976�2020
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SOURCE: FAO.
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weight, worth USD 151 billion.27 This represents 
the second consecutive decline, down from the 
record high of USD 165 billion reached in 2018. 
It is important to note that this figure covers trade 
in products only, meaning it does not capture 
the extent of trade in fisheries and aquaculture 
services, such as consulting, quality control, 
certification and labelling, trade promotion and 
marketing, maintenance and repair. The overall 
value generated by these services is not known, 
as it is usually recorded together with the value 
of services related to other activities. The value of 
traded aquatic products accounted for 11 percent 
of total agricultural trade (excluding forestry) 
and for about 1 percent of total merchandise 
trade in 2020. These shares are much higher in 
many countries, exceeding 40 percent of the 
total value of merchandise trade in Cabo Verde, 
Iceland, Kiribati or Maldives, for example. In 2020, 
the value of trade in aquatic food products was 

27  Trade data for 2020 should be considered preliminary as it refers to 
the information available as at March 2022. These values could differ 
slightly from those to be released in the Trade section of the FAO 
Yearbook of Fishery and Aquaculture Statistics 2020, and in the 
FishStatJ workspace to be disseminated in late 2022. The updated data 
will be available through the FAO website, available at: www.fao.org/
fishery/en/statistics

comparable to the total value of trade in all 
terrestrial meats (Figure 45). From 1976 to 2020, 
the value of trade in aquatic products increased 
at an average annual rate of 6.9 percent28 in 
nominal terms and 3.9 percent in real terms. 
The nominal value of exports of aquatic products 
was nearly 20�times higher in 2020 compared 
with 1976 (Figure�46). This is comparable to the 
expansion of the value of global merchandise 
trade, which increased at a rate of 6.8 percent per 
year in nominal terms between 1976 and 2020, 
and by 3.7 percent in real terms (World Trade 
Organization, 2022). Meanwhile, the total quantity 
of aquatic products exported has increased at an 
average rate of 2.9 percent per year (live weight 
equivalent). The faster rate of growth in the 
value of trade of aquatic products relative to the 
quantity reflects the increasing proportion of 
trade volumes comprising high-value species and 
products undergoing processing or other forms 
of value addition. Other contributors include 
inflation and growth in demand, leading to price 
increases in the long term. �

28  Annual growth figures are expressed as a constant annual growth 
rate.

 FIGURE 47   PERCENTAGE OF GLOBAL VALUE OF IMPORTS OF AQUATIC PRODUCTS1 BY ECONOMIC CLASS, 
1976�2020
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In the last decade, several of the key trends 
characterizing the development of trade in aquatic 
products since the 1970s have either slowed or 
reversed. Growth rates in both value and volume 
have slowed, in absolute and per capita terms. 
This mirrors slower growth in global trade in 
general and marks a new phase of maturing 
global markets in which most aquatic products 
are traded along well-established routes between 
long-term trading partners, with relatively limited 
opportunities for new markets. In parallel, many 
aquatic food producers in non-high-income 
countries who have traditionally supplied 
markets in high-income countries are increasingly 
supplying a rising domestic demand.��

Historically, an important feature of trade 
flows in aquatic products has been the role 
of non-high-income nations as suppliers 
to high-income countries. More developed 
economies have large populations of urbanized 
middle class with high levels of disposable 
income and insufficient domestic supply. This has 
historically meant that high-income countries 
have accounted for a large share of world 
imports of aquatic products (Figure 47). In 1976, 

high-income countries accounted for 90 percent 
of the global value of aquatic product imports. 
In contrast, in 2020, the share of high-income 
countries in the global value of aquatic product 
imports was 75 percent. This rise in the share of 
non-high-income countries reflects the fact that 
demand has increased at a faster rate in these 
countries than in high-income countries. This has 
been particularly true in East and Southeast Asian 
countries where the urbanized middle class has 
been expanding rapidly. Looking at the origin 
of imports in 2020, 56 percent of the value of 
imports of high-income countries originated from 
high-income countries (Figure�48), while 39 percent 
of the value of imports of non-high-income 
countries originated from high-income countries.��

The European Union was the largest single 
market, accounting for 34 percent (and 16 percent, 
excluding intra-European Union trade) of the 
global value of aquatic imports in 2020. In terms 
of individual countries, the largest importing 
country in 2020 was the United States of America, 
accounting for 15 percent of world import 
value of aquatic products (Figure�49), followed 
by China (10 percent), Japan (9 percent), Spain 

 FIGURE 48   GLOBAL AQUATIC IMPORTS BETWEEN HIGH-INCOME COUNTRIES AND NON-HIGH-INCOME 
COUNTRIES BY VALUE, 2020
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 FIGURE 49   TOP TEN IMPORTING COUNTRIES OF AQUATIC PRODUCTS1 BY VALUE, 2020
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SOURCE: FAO.

 FIGURE 50   UNIT VALUE OF IMPORTS OF AQUATIC PRODUCTS BY ECONOMIC CLASS OF IMPORTERS,  
1976�2020
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NOTES: Excluding aquatic mammals, reptiles, amphibians, turtles, algae, sponges and corals and other non-food products. Data expressed in live weight 
equivalent.
SOURCE: FAO.
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(5 percent) and France (4 percent). However, it is 
worth mentioning that, in terms of volume (live 
weight), China is the top importing country of 
aquatic products, far ahead of the United States 
of America. China imports large quantities 
of species not locally produced, not only for 
domestic consumption but also as raw material to 
be processed in China and then re-exported.�

Despite the rising importance of non-high-income 
countries as importers of aquatic products, 
significant differences in the average unit value 
of imports persist between high-income and 
non-high-income countries (Figure�50). It reflects the 
preference for high-value species and for more 
value-added products in high-income countries. 
In 2020, imports of high-income countries 
averaged USD 3.2 per kilogram (live weight 
equivalent) compared with USD 1.4 per kilogram 
for all remaining countries.��

Even though emerging economies became 
larger importers of aquatic products, the 
dominant trend in global trade development 
since the 1970s is their increasing importance 
as exporters. In 1976, high-income countries 
accounted for 71 percent of the value of 
global exports of aquatic products, compared 
with 50 percent in 2020 (Figure�51). In quantity 
terms, the share of high-income countries has 
declined from 67 percent to 46 percent over 
the same period. The rising prominence of 
non-high-income nations has been supported 
by trade liberalization, strong growth in 
aquaculture production and significant 
investment in establishing the trading 
relationships, knowledge and infrastructure 
necessary for export market development. 
In addition to their role as global suppliers of 
aquatic products, non-high-income nations have 
also become increasingly important as supply 

 FIGURE 51   PERCENTAGE OF GLOBAL VALUE OF EXPORTS OF AQUATIC PRODUCTS BY ECONOMIC CLASS, 
1976�2020
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NOTE: Excluding aquatic mammals, reptiles, amphibians, turtles, algae, sponges and corals.
SOURCE: FAO.
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chain intermediaries, importing raw material 
and re-exporting processed or otherwise 
value-added products. While emerging 
economies have assumed increasingly important 
roles as international suppliers of aquatic 
products, some high-income countries remain 
significant exporters (Figure 52). Among the top 
five exporting countries of aquatic products in 
2020, two were high-income countries (Norway 
and Chile), and the remainder non-high-income 
countries (China, Viet Nam and India).��

China has risen to become the world�s 
largest producer, exporter and processor of 
aquatic products. Its exports comprise both 
large quantities of domestically produced 
cephalopods, shrimp, tilapia and bivalve 
molluscs and processed whitefish such as Alaska 
pollock and cod. As indicated previously, a share 
of Chinese exports consists of processed aquatic 
products made from imported raw material. 

In 2020, China exported USD 18 billion worth 
of aquatic products, accounting for 12 percent 
of the global total. Although this share has 
declined slightly from its 2015 peak, it remains 
well above historical levels. As a comparison, 
in 1976, China accounted for only 1.6 percent of 
the global exports of aquatic products in value. 
In 2020, China�s top export destinations were 
Japan, the United States of America and the 
Republic of Korea, respectively accounting for 
18 percent, 11 percent and 9�percent of China�s 
total aquatic product export value.��

Norway has been the second largest exporter 
of aquatic products since 2004. In 2020, Norway 
exported USD 11 billion worth of aquatic 
products, accounting for 7.4 percent of the 
global total. Norway is the world�s largest 
producer of farmed Atlantic salmon, and 
it also records significant catches of small 
pelagics and groundfish species such as cod. 

 FIGURE 52   TOP TEN EXPORTING COUNTRIES OF AQUATIC PRODUCTS BY VALUE, 2020
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NOTE: Excluding aquatic mammals, reptiles, amphibians, turtles, algae, sponges and corals.
SOURCE: FAO.
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PART 1 WORLD REVIEW FIGURE 53   TRADE FLOWS OF AQUATIC PRODUCTS BY REGION (SHARE OF TOTAL IMPORTS,  
IN VALUE), 2020

The designations employed and the presentation of material on these maps do not imply the expression of any opinion whatsoever on the part of FAO concerning the legal status 
of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted line represents approximately the Line of Control in 
Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed upon by the parties. Final boundary between the 
Republic of Sudan and the Republic of South Sudan has not yet been determined. Final status of the Abyei area is not yet determined. A dispute exists between the Governments 
of Argentina and the United Kingdom of Great Britain and Northern Ireland concerning sovereignty over the Falkland Islands (Malvinas).
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since the 1990s (Figure 53). However, it is worth 
noting that this trade is often not adequately 
reflected in official statistics, in particular 
for Africa and selected countries in Asia and 
Oceania. RTAs such as the European Union 
Customs Union, the North American Free Trade 
Agreement, the Association of Southeast Asian 
Nations, the Southern African Development 
Community and the Southern Common Market 
have been key drivers of global trade expansion 
in recent decades, and trade in fisheries and 
aquaculture products has benefited as part of 
this broader trend. RTAs often extend beyond 
trade terms and may also include provisions 
covering fisheries management and traceability, 
which can strengthen institutional oversight of 
shared resources and contribute to sustainable 
fisheries management.��

Tariff policies have historically been used by 
governments to generate income from trade, to 
protect domestic industries from international 
competition and as punitive measures taken 

against other nations in the context of trade 
disputes. Aquatic products are classified as 
industrial goods by the WTO, meaning they 
are grouped under non-agricultural market 
access negotiations. Under the WTO principle 
of most-favoured nation, applied tariffs for 
fisheries and aquaculture products range 
from 0 percent to 30 percent, with an average 
of 14 percent (FAO, 2017b). Bound tariffs, 
which are effectively the maximum tariff 
in a given category under WTO rules, 
range from 0�percent to 60 percent, with an 
average of 35 percent. These figures point 
to the generally low level of applied tariffs 
on imports of fisheries and aquaculture 
products, despite some reintroduced tariffs 
and some concern over tariff escalation in the 
case of processed and value-added products. 
The large high-income importing countries, 
such as the European Union, the United 
States of America and Japan, apply reduced 
or zero tariffs on the majority of imports 
from countries qualifying for such treatment 

 FIGURE 54   FAO FISH PRICE INDEX
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SOURCE: FAO.
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over time. In 1976, fresh products accounted 
for 5.8 percent of the quantity (live weight) 
of trade of aquatic products compared with 
11.1 percent in 2020. Airfreight has enabled 
the development of export of high-end fresh 
aquatic products, such as farmed salmon, or 
capture demersal finfish species. The COVID-19 
pandemic temporarily reversed this trend, due 

to the shutdown of food services and a shift in 
the purchasing behaviour of consumers subject 
to lockdown restrictions. However, the surge 
in demand for products such as canned tuna 
observed in the early stages of the pandemic is 
now fading, and it is expected to return to its 
long-term trend.��

 FIGURE 55   SHARE OF MAIN GROUPS OF SPECIES IN EXPORTS OF AQUATIC PRODUCTS BY VALUE, 2020
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NOTE: Excluding aquatic mammals, reptiles, amphibians, turtles, algae, sponges and corals.
SOURCE: FAO.
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PART 2 
TOWARDS BLUE 
TRANSFORMATION

BLUE 
TRANSFORMATION:1 
A VISION FOR 
TRANSFORMING 
AQUATIC FOOD 
SYSTEMS
The prevalence of moderate to severe food 
insecurity has been rising since 2014, exacerbated 
by the COVID-19 pandemic. Over 800�million 
people now suffer from hunger and 2.4�billion 
people have severely limited access to adequate 
food. As we enter the Decade of Action to 
deliver the Global Goals,2 the challenge to feed 
a growing population without exhausting our 
natural resources continues to increase. In this 
context, aquatic food1 systems are increasingly 
in the spotlight for their potential to provide 
a larger proportion of humanity�s nutritious 
food requirements.�

Aquatic foods offer highly accessible and 
affordable sources of animal proteins and 
micronutrients, playing a vital role in the food 
and nutrition security of many, particularly 
vulnerable coastal populations. Their crucial role 
as suppliers of highly nutritious food, essential 
for physical and cognitive development, has 
been growing (UN Nutrition, 2021), even though 
less than half of public health nutrition policies 

1  For aquatic food, aquatic products and Blue Transformation,  
see Glossary, including Context of SOFIA 2022.

2  In 2019, the United Nations Secretary-General called for a decade 
of ambitious action to deliver the Sustainable Development Goals by 
2030: the Decade of Action to deliver the Global Goals.�

currently identify their consumption as a 
key objective (Koehn et�al., 2021). In addition, 
fisheries and aquaculture already support 
58.5�million jobs in the primary sector, including 
part-time and occasional, and 600�million 
livelihoods, and the trade in aquatic products1 
provides an important source of hard currency 
and income for exporting countries and regions.

Unfortunately, production and distribution 
of aquatic foods are not without problems. 
Strategies to deliver healthy, sustainable and 
equitable food systems do not adequately 
include the critical long-term impacts of 
overfishing, habitat degradation and unequal 
access to resources and markets. In 2021, the FAO 
Committee on Fisheries (COFI) unanimously 
endorsed the COFI Declaration for Sustainable 
Fisheries and Aquaculture (FAO, 2021b). 
This Declaration recognized the contributions 
of the sector in combating poverty and hunger 
since the endorsement of the 1995 Code of 
Conduct for Responsible Fisheries.

Successful experiences of restoring healthy 
fishery stocks and securing livelihoods through 
proper management or expanding sustainably 
aquaculture operations continue to emerge. 
Our growing understanding of the impacts 
of climate change and other natural and 
human-made shocks may also help secure and 
expand the services provided by aquatic food 
systems. Considering this knowledge, the 2021 
COFI Declaration identifies priority areas to 
further transform fisheries and aquaculture, 
thus developing a twenty-first century vision 
for the sector where successes from around 
the globe are shared and scaled to transform 
aquatic food systems from a perceived problem 
to a recognized solution for food and nutrition 
security and environmental and social 
well-being.
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 BOX 8   TRANSFORMATION OF ASIAN AQUACULTURE

PRIORITY AREAS FOR THE TRANSFORMATION OF ASIAN AQUACULTURE
Theme� Examples�

Governance and policy reforms�
Zoning and regulation reduce conflicts, improve efficiency and enhance 
environmental performance.�
National policy reforms promote fish consumption for improved diets and health.�

Socio-economic dimension of aquaculture���
Social protection and insurance schemes make farmers more resilient.�
Innovative financing enables farms to adopt environmentally and economically 
sustainable innovations.�

Biosecurity and disease control� Stocking of post-larval shrimp sourced from specific pathogen-free broodstock 
reduces disease impacts.�

Environmental control and regulation�

Heterotrophic farm systems, low and zero water exchange systems and increased 
use of closed farm recirculation systems improve carbon and environmental 
footprint, and reduce the impacts of nutrients, solids and plastic on coastal and 
freshwater ecosystems.�

Feed ingredients and feeding technologies�

Innovative feed additives improve digestibility and nutrient bioavailability.�
Substitution with novel ingredients reduces dependence on fishmeal (and such 
feeds are now appearing commercially).�
Probiotics increase animal resistance to pathogen challenges.��
Monitoring and improvement of nutrient content of farmed aquatic products results 
in better nutritional outcomes.

Genetic improvement and diversification��

Asian aquaculture systems and practices are highly diversified with over 
425�cultured aquatic species. Breeds such as WorldFish’s genetically improved 
farmed Tilapia (GIFT) continue to be improved with the faster growing generation 
and breeding of Tilapia lake virus-resistant GIFT.�

Digital technologies and intelligent systems��
Digital platforms using automatic water quality sensors, hydroacoustics, artificial 
intelligence and biosecurity sensors lower food conversion ratios, improve aquatic 
stock health and reduce stress in aquaculture production systems.�

Value chain efficiency��

Repurposing, reuse and recycling, and the valorization of waste products all 
contribute to improved performance following circular economy principles.��
Simple integrated fish�livestock or fish�crop systems through to complex 
commercial waste streams (e.g. fish processing and crop milling) provide feeds.�
Improved practices during harvesting, storage and transport reduce spoilage, food 
loss and waste.�

Climate change impacts and opportunities�
Development of species tolerant to temperature and salinity variation enables use of 
saline waters and lands.�
Changes in system management mitigate impacts of reduced water availability.�

SOURCE: FAO.

The South, Southeast and East Asian regions 
collectively produced 88 percent of global aquaculture 
in 2021, excluding algae, with small-scale enterprises 
contributing over 80 percent of this volume, requiring 
its timely consideration within the global food systems 
policy development and transformation. 

In recent decades, there have been significant 
advances in Asian aquaculture research, technology, 
biosecurity, spatial planning, digitalization, education 
and training. The growth of Asian aquaculture is the 
result of government policy to support infrastructure 

development, strong business linkages, and 
constructive collaboration of stakeholders and 
partners. However, there are also lessons to be 
learned from examples of unregulated development, 
unsustainable intensification and weak regulatory 
policies in the region, and challenges lie ahead. 
Asian aquaculture must rise to the challenges of 
feeding growing populations against a backdrop of 
natural resource constraints and biodiversity loss. 
It must also adapt to the pressures of climate change 
and enhance system resilience. Demographic changes 
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 BOX 9   A GLOBAL PLAN OF ACTION FOR AQUATIC GENETIC RESOURCES FOR FOOD AND AGRICULTURE

In 2019, the Commission on Genetic Resources 
for Food and Agriculture (CGRFA) requested FAO 
to prepare a Global Plan of Action (GPA) for the 
conservation, sustainable use and development of 
aquatic genetic resources for food and agriculture 
(AqGR) in response to the needs and challenges 
identified in the first ever global assessment of the 
status of AqGR.1 The GPA is a framework that aims 
to optimize the contribution of AqGR to food security 
and alleviation of poverty at the local, national and 
international scale, through rational and sustainable 
management of this key resource. The GPA should be 
voluntary and collaborative, implemented in line with 
the needs and priorities of FAO Members. 

The GPA was prepared in consultation with FAO 
Members, the CGRFA and the Committee on Fisheries, 
and their relevant subsidiary bodies. The final GPA 
was presented to and endorsed by the Eighteenth 
Regular Session of the CGRFA in September 2021 
and subsequently adopted by the FAO Council in 
December 2021.  

Aquatic and terrestrial genetic resources have 
different priorities. Based on the specific characteristics 

of AqGR identified by the global assessment, the GPA 
identifies four priority areas (see�figure).

Each priority area has a long-term goal and several 
strategic priorities; each strategic priority comprises 
a goal and several specific actions to be undertaken. 
Overall, the GPA identifies 21 strategic priorities and 
nearly 100 associated actions. 

While the main responsibility for implementing the 
GPA rests with the countries, FAO will play a critical role 
in providing technical support in its implementation 
and will coordinate the monitoring of progress towards 
its goals. Monitoring should be primarily based on 
quantifiable indicators, many generated through 
AquaGRIS, FAO�s global information system on AqGR.2 
Broad implementation of country-relevant actions 
in the GPA, underpinned by the latest information 
available through AquaGRIS, can be truly transformative 
for the long-term management of farmed species. 
The development and adoption of these instruments 
and associated guidelines and tools is timely to promote 
key interventions for ensuring the conservation of AqGR 
as well as a more sustainable use and accelerated 
development of these crucial resources.

1 FAO. 2019. The State of the World�s Aquatic Genetic Resources for Food and Agriculture. FAO Commission on Genetic Resources for Food and 
Agriculture assessments. Rome. www.fao.org/3/CA5256EN/CA5256EN.pdf
2 FAO. 2021. AquaGRIS � a global information system for aquatic genetic resources. In: FAO. Rome. Cited 30 March 2022.  
www.fao.org/fishery/aquagris/home
SOURCE: FAO.

THE FOUR PRIORITY AREAS OF THE GLOBAL PLAN OF ACTION FOR AqGR

1.�INVENTORY,  
CHARACTERIZATION  
AND MONITORING
Establish and strengthen 
national and global 
characterization, monitoring and 
information systems for AqGR

3.�DEVELOPMENT OF  
AqGR FOR AQUACULTURE
Accelerate the development and 
uptake of genetic improvement 
of aquaculture farmed types, 
with a focus on the expansion of 
selective breeding programmes

2.�CONSERVATION AND 
SUSTAINABLE USE OF AqGR
Promote the conservation and 
sustainable use of cultured and 
wild relative AqGR

4.�POLICIES, INSTITUTIONS 
AND CAPACITY BUILDING
Promote the development of 
AqGR-related policies, support 
the development of stakeholder 
institutions and build capacity to 
support the management of AqGR
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by-products to produce fishmeal as well as 
in the use of agricultural protein sources to 
replace fishmeal and fish oil extracted from wild 
pelagic resources. While these novel alternative 
ingredients introduce their own challenges to 
feed supply chains, the future sustainability of 
the fed aquaculture sector nevertheless remains 
intimately dependent on the sourcing of new 
and nutritionally balanced feed components that 
lessen these impacts. 

To be considered economically and 
environmentally viable, alternative protein 
sources need to meet several criteria: 
(i)�nutritionally adequate (i.e. digestible, and 
not significantly impairing the physiological 
functions, growth and health status of the farmed 
species); (ii)�palatable to the farmed organism; 
(iii)�obtained from sustainable production 
scalable to commercial levels; (iv)�physically 
stable; (v)�easily handled and stored; and, 

 BOX 11   OFFSHORE AQUACULTURE

With increasing competition for coastal sea space, 
there is growing interest in the potential for expansion 
of offshore aquaculture1 in deeper waters, further from 
the shore, with generally stronger currents.2 Expansion 
offshore of commercial aquaculture has already begun 
for high-value marine fish and salmonids in established 
aquaculture nations such as Norway, Türkiye and 
China, as well as in less advanced aquaculture nations 
such as Panama and the United States of America. 
Offshore farming systems offer potential to achieve 
better economies of scale. Properly sited operations 
have much lower impacts on water quality, the 
substrate and associated benthic organisms living on or 
within bottom sediments and entail lower operational 
risks associated with farming activities. This requires, 
however, careful assessment. 

Participation in offshore aquaculture remains 
limited due to the high capital investment needed 
for equipment and sufficient feed to meet the 
requirements of the large quantities grown offshore. 
Properly structured financing is thus necessary to 
support growth of the industry. Furthermore, the 
increasing role of technology in offshore cages reduces 
the labour requirements per tonne of production 
compared with coastal or nearshore aquaculture. 
This in turn decreases the employment opportunities 

for unskilled or semi-skilled workers. However, offshore 
culture of non-fed aquaculture species in nutrient-rich 
waters, such as seaweeds and bivalves, could be 
more inclusive of medium- and small-scale operators, 
because no outlay is required for feed and farming 
structures are less expensive.  

Industry and regulatory agencies should ensure 
that environmental and social impacts from offshore 
fish farming are properly monitored3 and managed. 
Further analysis is needed, not only to appreciate the 
effects of increasing scale of operations in deeper water 
sites, but to improve predictive modelling of impacts. 
It is also imperative to fully understand the benefits 
of cultivating non-fed species, through nutrient or 
particulate uptake, absorption of carbon, or increased 
biodiversity through the provision of adequate offshore 
farming structures. 

Expansion of offshore aquaculture could make 
a significant contribution to achieving global food 
production goals, increasing the availability of aquatic 
products to consumers and lowering production costs 
and, therefore, possibly market prices. This can then 
provide broad societal benefits through improved 
nutrition, decreased pressure on wild fishery stocks 
and reduced reliance on terrestrial livestock to support 
growing animal protein needs.

1 Aquaculture is considered �offshore� when, inter alia, it is over 2 km from the coast, in water over 50 m deep, and with waves at least 5 m high, variable 
winds and strong currents, and where there is a requirement for remote operations.  
For a full definition: Lovatelli, A., Aguilar-Manjarrez, J. & Soto, D., eds. 2013. Expanding mariculture farther offshore: Technical, environmental, spatial and 
governance challenges. FAO Technical Workshop, 22�25 March 2010, Orbetello, Italy. Rome, FAO. www.fao.org/3/i3530e/i3530e00.htm 
2 Gentry, R.R., Froehlich, H.E., Grimm, D., Kareiva, P., Parke, M., Rust, M., Gaines, S.D. & Halpern, B.S. 2017. Mapping the global potential for marine 
aquaculture. Nature Ecology and Evolution, 1: 1317�1324. https://doi.org/10.1038/s41559-017-0257-9 
Kim, J.K., Stekoll, M. & Yarish, C. 2019. Opportunities, challenges and future directions of open-water seaweed aquaculture in the United States. 
Phycologia, 58(5): 446�461. https://doi.org/10.1080/00318884.2019.1625611 
3 Welch, A.W., Knapp, A.N., El Tourky, S., Daughtery, Z., Hitchcock, G. & Benett, D. 2019. The nutrient footprint of a submerged-cage offshore 
aquaculture facility located in the tropical Caribbean. Journal of the World Aquaculture Society, 50: 299�316. https://doi.org/10.1111/jwas.12593
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of Asia, Europe and the Americas, aquaculture 
education is well established at undergraduate 
and graduate levels. In Africa, some educational 
institutions offer dedicated aquaculture courses. 
However, across the globe, recruiters emphasize 
that both subject-specific knowledge and a range 
of generic skills are needed for graduates to 
perform efficiently (Pita et al., 2015) and spearhead 
Blue Transformation. Challenges include 
insufficient graduates and/or specializations that 
fail to meet employers� requirements (Blue Earth 
Consultants, 2020; Engle, 2021).  

Vocational training remains an important 
mechanism in human capacity development. 
Asia has made significant investments in this 

area to train individuals in specialized skills. 
The European Commission’s Europe 2020 
strategy for smart, sustainable and inclusive 
growth focuses on two key elements: student 
mobility and an agenda for new skills and 
jobs to attract and retain youth in various 
sectors, including aquaculture. In sub-Saharan 
Africa, FAO has collaborated with various 
institutions, including the Centre of Excellence 
in Aquaculture and Fisheries Science in 
Malawi and universities in Kenya, Nigeria and 
the United Republic of Tanzania, WorldFish, 
Norwegian Agency for Development Cooperation 
(NORAD) and local governments, to provide 
vocational capacity-building, extension services 
and research.

 BOX 12   AQUACULTURE FIELD SCHOOLS IN AFRICA: THE IMPACT ON YOUTH AND WOMEN

The Aquaculture Field School (AFS) approach is 
an adaptation of the innovative, participatory and 
interactive learning approach, the so-called Farmer 
Field School (FFS), developed by FAO in Southeast 
Asia starting in the late 1980s. It proved to be 
remarkably successful and quickly expanded to 
other countries in Asia, Africa, the Near East and 
Latin America. The demand for FFS programmes 
is thus increasing, and in several countries, the 
approach has been institutionalized in national 
extension systems. 

Based on the principle of FFS, the fish farming 
sector has expanded the methodology to increase 
the involvement of youth and women in aquaculture. 
The AFS aims to give a voice to rural women, youth 
and vulnerable persons and contribute to their social 
and economic empowerment by improving their skills 
in fish farming, entrepreneurship and aquaculture 
business management and increasing their access to 
aquaculture services and resources such as farm inputs 
and credit facilities.  

FAO provides technical assistance to 
governments interested in the AFS approach by 
training master trainers, trainers and facilitators. 
Each facilitator then trains a group of 25�30�persons 
to tutor women and youth in leadership capabilities 
for decision-making in aquaculture. The beneficiary 
communities select the members of the group who 
will participate in the AFS.  

In various countries in East Africa, an important 
spillover effect has emerged: many non-AFS members, 
witnessing the successes of aquaculture, have 
developed an interest in AFS activities and requested 
assistance to form new groups. The participatory 
approach to learning new or improved fish farming 
activities has paid off in many cases with participants 
generating financial resources from the sale of their 
produce; they have thus been able to invest the extra 
income in house repairs and construction, pay school 
fees for their children, etc. At the end of the production 
cycle there is a graduation ceremony during which 
diplomas are awarded to the participants. The AFS (or 
FFFS � Fish Farmer Field School) has a key role to play 
in the further development of the aquaculture sector in 
rural areas. The success of the approach should lead 
to upscaling and further promotion of FAO�s work in 
the sector. 

FAO in close collaboration with government 
institutions continues to implement various 
AFS-inspired Technical Cooperation Programme 
projects with encouraging results. For example, in 
Kenya, 36�groups across the country were targeted 
and 80�groups eventually formed (with approximately 
2�000�direct beneficiaries). A subregional project in 
Burundi, Rwanda and Ethiopia focuses on producing 
fish in rice paddy fields; in addition to increased 
production of rice and fish for better nutrition, there are 
also social, environmental and financial benefits.
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and sharing of experiences. FAO supports and 
oversees these processes and developments and 
assists with the strategic reorientation processes 
of some of its RFABs.��

In areas beyond national jurisdiction (ABNJ), 
sustainable utilization of fisheries resources 
requires the conservation and sustainable use 
of biodiversity, which is the aim of the ongoing 
negotiations for a new international legally 
binding instrument (ILBI) under UNCLOS for the 
conservation and sustainable use of biodiversity 
beyond national jurisdiction (BBNJ). FAO provides 
fisheries information and guidance on issues 
related to FAO�s mandate, and RFMOs assume 
a key role in supporting the implementation 

of the ILBI, particularly concerning area-based 
management tools and environmental 
assessments. In addition, the World Trade 
Organization (WTO)  agreed during its twelfth 
Ministerial Conference on disciplines addressing 
fisheries subsidies with a focus on overfished 
stocks and IUU fishing. The associated WTO 
fisheries funding mechanism in support of the 
implementation of the new rules foresees a specific 
role for FAO to contribute with technical expertise.�

In a time of challenges caused by overexploitation 
of natural resources, continued food insecurity 
and poverty, and changing climate, the 
international community increasingly recognizes 
the importance of regional and international 

 BOX 14   REGULATION, MONITORING AND CONTROL OF TRANSSHIPMENT TO REDUCE THE RISK OF 
IUU-CAUGHT FISH ENTERING THE MARKET

Transshipment � the transfer of catch from one 
fishing vessel to either another fishing vessel 
or a carrier vessel � is widely practised�in all 
regions to reduce fishing operating costs and 
maximize fishing opportunities. The international 
community has for some time expressed concerns 
about the risks that transshipment represents in 
supporting illegal, unreported and unregulated 
(IUU) fishing operations and related criminal 
activities. IUU fishing undermines national and 
regional efforts to manage fisheries sustainably and 
conserve marine biodiversity. IUU fishing distorts 
competition, puts legitimate fishers at an unfair 
disadvantage, and negatively impacts the well-being 
and food security of people in coastal communities, 
particularly in developing States and small island 
developing States. 

An FAO in-depth study on transshipment,1 called 
for by the Thirty-third Session of the Committee on 
Fisheries (COFI, July 2018) and presented at its 
Thirty-fourth Session (February 2021), concluded 
that transshipment, if insufficiently regulated, 
monitored and controlled, can increase the risk of 
IUU-caught fish entering the food supply chain, and 
the analysis of transshipment practices showed that 

significant risks exist that transshipment contributes 
to laundering IUU-caught fish into the market. 

The Thirty-fourth Session of COFI welcomed the 
study and called on FAO to proceed with developing 
draft voluntary guidelines for transshipment. 
The objective of these guidelines is to provide 
assistance for the development of transshipment 
regulations or the review of existing ones, with a view 
to integrating these within the broader regulatory 
framework, and to ensure compliance with existing 
regulations through standards for effective monitoring, 
control and surveillance. The FAO Secretariat has 
elaborated draft guidelines for this purpose, building on 
the primary responsibility of the flag State to implement 
transshipment regulations. The current draft introduces 
transshipment declarations and landing declarations, 
ensuring that all movement of fish is documented.� 

An expert consultation that brought together the 
best technical, operational and legal expertise from all 
regions was held in October 2021 to review the draft 
guidelines. A technical consultation is planned for 2022 
to negotiate the voluntary guidelines for transshipment 
with a view to their adoption before submitting these to 
the Thirty-fifth Session of the Committee on Fisheries 
for review and endorsement. 

1 FAO. 2020. Transshipment: a closer look � An in-depth study in support of the development of international guidelines. Rome.  
www.fao.org/documents/card/en/c/cb2339en
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 BOX 15   MEASURING MANAGEMENT EFFECTIVENESS� 

Fisheries management encompasses a 
system of suitable, science-based objectives 
implemented through context-specific strategies, 
regulations and tools. This includes a system 
for encouraging compliance and monitoring to 
ensure that management can adapt and adjust 
to unforeseen deviations from the planned path. 
Effective management systems can achieve social 
and economic benefits while maintaining the 
sustainable production of fishery resources and the 
function and structure of the ecosystem they depend 
on. Where fisheries are effectively managed, fishery 
stocks are above target levels or rebuilding, ensuring 
the sustainable production of fisheries resources.1 

However, assessing and measuring management 
effectiveness should go beyond simple metrics of 
whether stocks are at sustainable levels and should 
assess whether the main elements of such systems 
are well designed and effectively implemented. 
Although management systems are as diverse as the 
fisheries they target, effective fisheries management 
requires four basic processes: (i)�a legal framework 
for a legitimate mandate to manage fisheries; (ii)�an 
appropriate institutional arrangement; (iii)�inclusive 
and participatory decision-making processes; and 
(iv) mechanisms to implement regulations, monitor 
their effectiveness and ensure accountability. 
Within each of these processes, there are actions and 
strategies that need to be tailored to the contextual 
(e.g. socio-economic, ecological and cultural) 
realities of the areas of operation of the fisheries.� 

Several attempts have been made in developing 
and implementing systems to measure fisheries 
management effectiveness, including management 
effectiveness in exclusive economic zones,2 the 
Fisheries Management Effectiveness component 
of the Ocean Health Index3 and the Fisheries 

Management Index.4 These initiatives have both 
commonalities (e.g. similar elements of the 
management systems were identified as critical) and 
differences (e.g. some were specific to fishery stock 
while others were at the national level) and have had 
different degrees of success at generating high-level 
information on the effectiveness of management 
systems at a regional or global level. Yet, measuring 
effectiveness at more localized levels aimed at 
supporting national agencies to identify strengths 
and weaknesses in their management processes 
requires specific in-country efforts to capture 
information from multiple sources in a participatory, 
multi-stakeholder manner. Equally important, 
any system aimed at measuring management 
effectiveness needs to consider the different 
contexts in which the fishery systems are embedded. 
For instance, the EAF Implementation Monitoring 
Tool has been designed to help countries monitor 
progress and achievement in the implementation 
of the ecosystem approach to fisheries (EAF) as 
well as identify gaps and challenges where greater 
efforts are required to improve the country·s national 
fisheries management.5�

Developing and monitoring a national system for 
measuring fisheries management effectiveness that 
includes both process (i.e. whether key elements 
and steps of fisheries management are in place) and 
outcome indicators (i.e. whether the intended social, 
economic and ecological objectives and targets are 
met) is critical in the quest for improving fisheries 
management globally. The effective implementation 
of these systems will entail additional efforts in 
improving data and information as well as inclusivity, 
accountability and transparency to provide a real-time 
participatory view of the performance of fisheries 
management goals, indicators and strategies. 

1 Hilborn, R., Amoroso, R.O., Anderson, C.M., Baum, J.K., Branch, T.A., Costello, C., de Moor, C.L. et al. 2020. Effective fisheries management 
instrumental in improving fish stock status. Proceedings of the National Academy of Sciences, 117(4): 2218�2224. 
2 Mora, C., Myers, R.A., Coll, M., Libralato, S., Pitcher, T.J., Sumaila, R.U., Zeller, D., Watson, R., Gaston, K.J. & Worm, B. 2009. Management 
effectiveness of the world�s marine fisheries. PLoS Biology, 7(6): E1000131 https://doi.org/10.1371/journal.pbio.1000131 
3 Halpern, B.S., Longo, C., Hardy, D., McLeod, K.L., Samhouri, J.F., Katona, S.K., Kleisner, K. et al. 2012. An index to assess the health and benefits of the 
global ocean. Nature, 488: 615�620. 
4 Melnychuk, M.C., Peterson, E., Elliott, M. & Hilborn, R. 2017. Fisheries management impacts on target species status. Proceedings of the National 
Academy of Sciences, 114(1): 178�183. 
5 FAO. 2021. Ecosystem approach to fisheries implementation monitoring tool � A tool to monitor implementation of the ecosystem approach to fisheries 
(EAF) management. User manual. Rome. www.fao.org/publications/card/en/c/CB3669EN
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 BOX 18�  RENEWABLE ENERGY USE IN SMALL-SCALE FISHERIES AND AQUACULTURE VALUE CHAINS�

The fisheries and aquaculture sector, from 
production through post-harvest processes, 
marketing and distribution, is highly dependent on 
energy, particularly from fossil fuels.1�

Energy use varies widely among the different 
fisheries and aquaculture value chain stages. Energy is 
a crucial cost element over which the sector has limited 
control, generating considerable impacts on profits 
and livelihoods. Post-harvest processing activities, 
distribution and trade, whether in aquaculture or 
capture fisheries, are heavily dependent not only on 
fossil fuels and electricity, but also on wood for fish 
smoking. Moreover, the cold chain is fundamental 
for preserving and preventing the loss of highly 
perishable harvest. Access to reliable and affordable 
sources of energy is a major challenge in developing 
countries, due to non-availability of infrastructure and 
prohibitive costs, especially in rural areas, causing 
severe disruption of cold chains during storage 
and processing2 and leading to significant loss of 
aquatic products.

For example, energy demand in African 
economies is expected to nearly double by 2040 
as population grows and living standards improve.2 
Although many African countries are net importers 
of fossil energy, there are numerous developing 
communities in sub-Saharan Africa and Asia where 
renewable energy resources are available; their 
exploitation can foster the creation of new jobs, 
economic growth, and social and health benefits 
while mitigating climate change impacts.3

In particular, there is a significant rise in the use 
of solar energy for refrigeration and cold storage. 
Small-scale renewable infrastructure costs are 
often about the same as or lower than those for a 

large-scale centralized electricity grid.2 Thanks to 
technological developments and incentives, the cost 
of electricity from solar photovoltaic (PV) decreased 
by 82 percent between 2010 and 2019, while the 
cost of onshore wind fell by 40 percent. In many 
countries, renewable energy is now at par or, in 
some cases, the least-cost option for new electricity 
generation.3

There is increasing scope for renewable energy 
and a need to promote it for applications at all 
stages of small-scale fisheries and aquaculture 
value chains. However, technologies are at different 
stages of maturity, and not all technologies are 
equally applicable and economically viable across 
countries and communities. Solar PV systems can 
be used to charge motors of fishing boats, power 
aquaculture equipment (feeders, pumps, aerators, 
security lighting), and run processing, ice-making, 
refrigeration and cold storage appliances, 
including during transport and retail. Biofuels can 
power aquaculture equipment, vending carts and 
distribution of aquatic products. Geothermal heat, 
available in many developing countries, can provide 
energy to warm water in aquaculture or for fish 
drying, while micro-hydroelectric systems can 
provide clean electricity for aquaculture.4

Renewable energy solutions could deliver clean 
energy and flexible options and provide opportunities 
for value addition to off-grid remote fishing and 
aquaculture communities struggling with access to 
reliable energy sources and the high and variable 
cost of fossil fuels. Seizing these opportunities will 
require strong political will together with policies to 
incentivize investment in building infrastructure for 
the efficient adoption of renewable energy.3

1 FAO. 2015. Fuel and energy use in the fisheries sector: Approaches, inventories and strategic implications. FAO Fisheries and Aquaculture Circular 
No. C1080. Rome. www.fao.org/3/i5092e/i5092e.pdf�
2 FAO. 2016. How access to energy can influence food losses: A brief overview. Environment and Natural Resources Management Working Paper No. 65. 
Rome. www.fao.org/documents/card/en/c/86761a85-0e35-4b89-b2ac-691be59c714a
3 IRENA. 2020. The renewable energy transition in Africa. Country studies for Côte d�Ivoire, Ghana, South Africa, Morocco and Rwanda. Abu Dhabi, IRENA, 
and Eschborn, Germany, GIZ.�
4 Micro-hydro turbines can be a very efficient and convenient form of small-scale renewable electricity to power electric heaters to maintain pond or tank 
water temperature and replace diesel generators in fish farms. For more information, refer to:��
FAO. (forthcoming). Renewable energy, post-harvest practices, and small-scale value chains: Current status and way forward. Rome.� 
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 FIGURE 57   FAO BLUE FISHING PORTS INITIATIVE

SOURCE: FAO.
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aquaculture products. To access these markets, 
producers and processors must integrate in 
their strategies evolving demand and multiple 
consumer patterns and behaviours.

The supply and demand of fisheries and 
aquaculture products have been evolving in recent 
years, with an increasing impact of economic, 
environmental and social sustainability elements 
in addition to the conventional parameters of 
price and food safety.

The COVID-19 pandemic further affected 
consumer patterns. At the beginning of the 
pandemic and during its successive waves, 
household consumption of aquatic food shrank 
dramatically, fishing activities were suspended 
and fish markets were closed. Where and when 
restrictions were lifted, species traditionally 
directed to the hotel, restaurant and catering 
sector faced supply and distribution issues. 
The pandemic was also characterized by 
consumers rushing to stockpile long shelf-life 
foods such as canned aquatic products.

 BOX 19   FISH AND OTHER AQUATIC FOODS IN HEALTHY DIETS AND SUSTAINABLE FOOD SYSTEMS1�

Fish and other aquatic foods from fisheries and 
aquaculture are recognized as a unique source 
of high-quality bioavailable animal proteins and 
unique micronutrients such as omega-3 fatty acids, 
vitamins and minerals, vital for physical and cognitive 
development, from foetal growth through infancy and 
childhood, and for maintaining good nutrition and 
health throughout adolescence and adulthood. 

In order to meet the planetary health dietary 
recommendations of 28 g of fish per day per person,2 
the demand for fisheries and aquaculture products is 
high, estimated in 2019 at 10.2 kg per capita per year. 
Given the current sustainability constraints and supply 
options, availability of aquatic foods can be enhanced by 
reducing food loss and waste and developing innovative, 
nutritious and palatable products using non-targeted 
species, by-products and low-trophic aquatic foods. 
To reach this goal, these aquatic food products must be 
prioritized for human consumption and alternatives to 
their use in animal feeds should be explored.

Consumption of whole fish, where feasible, is highly 
recommended in both nutritional and environmental 
terms. In many areas of the world, small fish species 

are consumed whole, including head, eyes, bones 
and viscera � an essential source of micronutrients. 
This differs from the utilization ratio of tilapia, tuna or 
salmon fish fillets with only 30�70 percent of the fish 
consumed, while the remainder is discarded.3 Existing 
simple processing technologies can convert heads and 
bones into nutritious and delicious products. The use 
of whole small fish or processed by-products has 
been shown to improve the nutrient content of meals 
while also reducing cost and increasing the availability 
of fish, particularly in school feeding programmes. 
For example, tuna frame powder was highly acceptable 
to schoolchildren in Ghana when added to traditional 
recipes in school meals,4 while in Guatemala, heads 
and bones from tilapia were successfully processed and 
included in school meals, increasing the fish utilization 
ratio from as low as 30 percent to over 80 percent.5�

The COVID-19 pandemic has exacerbated food 
insecurity and is expected to have long-term impacts in 
terms of greater prevalence of undernourishment and 
stunting.6 In building back better, aquatic foods can 
play a crucial role in promoting health for people and 
the planet as part of a diet with other nutritious foods.�

1 See also Box 24, p. 170.
2 Willet, W., Rockstrom, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., Garnett, T. et al. 2019. Food in the Anthropocene: the EAT-Lancet 
Commission on healthy diets from sustainable food systems. Lancet, 393(10170): 447�492. https://doi.org/10.1016/S0140-6736(18)31788-4�
3 Olsen, R.L., Toppe, J. & Karunasagar, I. 2014. Challenges and realistic opportunities in the use of by-products from processing of fish and shellfish. 
Trends in Food Science and Technology, 36(2): 144�151.�
4 Glover-Amengor, M., Ottah Atikpo, M.A., Abbey, L.D., Hagan, L., Ayin, J. & Toppe, J. 2012. Proximate composition and consumer acceptability of three 
underutilized fish species and tuna frames. World Rural Observations, 4(2): 65�70. www.sciencepub.net/rural/rural0402/011_9765rural0402_65_70.pdf
5 FAO. 2018. Guatemala�s school-feeding law prioritizes child nutrition and family farming. In: FAO. Rome. Cited 17 March 2022. www.fao.org/guatemala/
noticias/detail-events/en/c/1103375
6 FAO, IFAD, UNICEF, WFP & WHO. 2021. The State of Food Security and Nutrition in the World 2021. Transforming food systems for food security, improved 
nutrition and affordable healthy diets for all. Rome, FAO. https://doi.org/10.4060/cb4474en
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 FIGURE 59   THE CONTRIBUTIONS OF SMALL-SCALE FISHERIES (SSF) TO SUSTAINABLE DEVELOPMENT

SOURCE: FAO, Duke University and World Fish. Funded by: Sida, Norad, OAK Foundation and CGIAR Research Program on Fish Agri-Food Systems.
www.fao.org/3/cb8233en/cb8233en.pdf
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1 Average in 2013�17 extrapolated from 58 IHH country and territory case studies.
2 Extrapolation from 78 national household-based surveys for 2016, including full- 
and part-time employment along the value chain (numbers rounded).
3 Extrapolated from 58 IHH country and territory case studies.
4 From first sale of SSF catch (2013�2017).

5 Based on global IHH surveys of 717 SSF organizations.
6 Supported by knowledge and insights of 28 gender advisors.
7 Landings include only fish retained by fishers for consumption, sale or trade, 
whereas catch includes all fish caught.
8 Based on predictive nutrient modelling by the IHH team and partners.

A snapshot of findings from the Illuminating Hidden Harvests (IHH) report
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