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In September 2015, the United Nations launched
the 2030 Agenda for Sustainable Development, a
beautiful blueprint for global peace and prosperity.
In adopting the 2030 Agenda, countries
demonstrated a remarkable determination to take
bold and transformative steps to shift the world
onto a more sustainable and resilient path.

However, after 5 years of uneven progress and
with less than 10 years to go, and despite progress
in many areas, it is clear that action to meet the
17 Sustainable Development Goals (SDGs) is not
yet advancing at the speed or scale required. In
response, at the SDG summit in September 2019,
the United Nations Secretary-General called on
all sectors of society to mobilize for a Decade of
Action to accelerate the development of
sustainable solutions for the world’s biggest
challenges — ranging from poverty and inequality
to climate change and closing the finance gap.

It is therefore necessary and timely that the 2020
edition of The State of World Fisheries and
Aquaculture is devoted to the topic of Sustainability
in Action. The fisheries and aquaculture sector has
much to contribute to securing all the SDGs, but is
at the core of SDG 14 - Conserve and sustainably
use the oceans, seas and marine resources for
sustainable development. As custodian of four out
of ten indicators of SDG 14 progress, FAO has an
obligation to accelerate the global momentum to
secure healthy and productive oceans, a momentum
whose pace will receive further impetus at the
second United Nations Ocean Conference.

The 2020 edition of The State of World Fisheries
and Aquaculture continues to demonstrate the
significant and growing role of fisheries and
aquaculture in providing food, nutrition and
employment. It also shows the major challenges
ahead despite the progress made on a number of
fronts. For example, there is growing evidence
that when fisheries are properly managed, stocks
are consistently above target levels or rebuilding,
giving credibility to the fishery managers and
governments around the world that are willing to
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take strong action. However, the report also
demonstrates that the successes achieved in some
countries and regions have not been sufficient to
reverse the global trend of overfished stocks,
indicating that in places where fisheries
management is not in place, or is ineffective, the
status of fish stocks is poor and deteriorating.
This unequal progress highlights the urgent need
to replicate and re-adapt successful policies and
measures in the light of the realities and needs of
specific fisheries. It calls for new mechanisms to
support the effective implementation of policy
and management regulations for sustainable
fisheries and ecosystems, as the only solution to
ensure fisheries around the world are sustainable.

FAO is a technical agency created to fight hunger
and poverty. Yet, as we approach a world of

10 billion people, we face the fact that since

2015 the numbers of undernourished and
malnourished people have been growing. While
there is no silver bullet to fix this problem, there
is little doubt that we will need to use innovative
solutions to produce more food, ensure access to
it, and improve nutrition. While capture fisheries
will remain relevant, aquaculture has already
demonstrated its crucial role in global food
security, with its production growing at

7.5 percent per year since 1970. Recognizing the
capacity of aquaculture for further growth, but
also the enormity of the environmental
challenges the sector must face as it intensifies
production, demands new sustainable aquaculture
development strategies. Such strategies need to
harness technical developments in, for example,
feeds, genetic selection, biosecurity and disease
control, and digital innovation, with business
developments in investment and trade. The
priority should be to further develop aquaculture
in Africa and in other regions where population
growth will challenge food systems most.

The FAO Hand-in-Hand Initiative is an ideal
framework for efforts that combine fisheries and
aquaculture trends and challenges in the context
of blue growth. The Hand-in-Hand Initiative



aims to accelerate food systems transformation
through matching donors with recipients, using
the best data and information available. This

evidence-based, country-led and country-owned
initiative prioritizes countries where
infrastructure, national capacities and
international support are most limited, and
where efficient collaboration and partnerships to
transfer skills and technology can be of
particular benefit. For example, climate change
impacts on marine capture fisheries are
projected to be more significant in tropical
regions of Africa and Asia, where warming is
expected to decrease productivity. Targeted
fisheries and aquaculture development
interventions in these regions, addressing their
specific needs for food, trade and livelihoods,
can provide the transformational change we
need to feed everyone, everywhere.

Part of these targeted interventions is the
recognition that most food systems affect the
environment, but that there are trade-offs to
ensure we improve food and nutrition security
while minimizing the impacts on their supportive
ecosystems. Fish and fisheries products are
actually recognized not only as some of the
healthiest foods on the planet, but also as some
of the less impactful on the natural environment.
For these reasons, they must be better considered
in national, regional and global food security and
nutrition strategies, and contribute to the
ongoing transformation of food systems to ensure
we eliminate hunger and malnutrition.

For FAO, 2020 is an important year in its history.
It is the seventy-fifth anniversary of its creation —
FAO is the oldest permanent specialized agency
of the United Nations. It is also the twenty-fifth

anniversary of the FAO Code of Conduct for
Responsible Fisheries, the blueprint that has
guided fisheries and aquaculture policy
development around the world. However, there is
no time for celebrations. These anniversaries
remind us of the reason for our existence, they
are calls to action, springboards for change, for a
rapidly changing world in need of innovative and
transformative solutions to old as well as new
problems. As this report was being prepared,
COVID-19 emerged as one of the greatest
challenges that we have faced together since the
creation of FAO. The deep socio-economic
consequences of this pandemic will make our
fight to defeat hunger and poverty harder and
more challenging. As fisheries and aquaculture is
one of the sectors most impacted by the
pandemic, the baseline information provided in
this report is already helping FAO respond with
technical solutions and targeted interventions.

The State of World Fisheries and Aquaculture is the
only publication of its kind, which for years has
provided technical insight and factual
information on a sector crucial for societal
success. Among other things, the report
highlights major trends and patterns observed in
global fisheries and aquaculture and scans the
horizon for new and emerging areas that need to
be considered if we are to manage aquatic
resources sustainably into the future. I hope this
edition will have even greater quantitative and
qualitative impact than previous editions, making
valuable contributions in helping us meet the
challenges of the twenty-first century.

Qu Dongyu
FAO Director-General



The State of World Fisheries and Aquaculture 2020 is the product of a 15-month process that began in
March 2019. An editorial board was formed, made up of staff from the FAO Fisheries and Aquaculture
Department, supported by a core executive team including the Director of the FAO Fisheries and
Aquaculture Department (FIA), five staff and consultants of the department’s Statistics and Information
Branch, and a representative of the FAO Office of Corporate Communication. Chaired by the

FIA Director, the editorial board met at regular intervals to plan the structure and content, refine
terminology, review progress and address issues.

The editorial board decided to modify the structure of the 2020 edition, and to retain the format and
process of previous years only Part 1, World Review. Part 2 would be renamed Sustainability in Action,
and focus on issues coming to the fore in 2019-2020. In particular, it would examine issues related to
Sustainable Development Goal 14 and its indicators for which FAO is the “custodian” United Nations
agency. Sections would cover various aspects of fisheries and aquaculture sustainability: assessing,
monitoring, developing policies, securing, reporting and context. The editorial board also decided that
Part 2 should open with a special section marking the twenty-fifth anniversary of the Code of Conduct
for Responsible Fisheries (the Code) and reporting on the progress made since the Code’s adoption. Part 3
would form the final part of the publication, covering projections (outlook) and emerging issues.

This decision for a revised structure was based on feedback received from internal and external reviewers
on the previous edition, including an on-line questionnaire. The revision was guided by the management
of the FAO Fisheries and Aquaculture Department, and benefited from inputs from the department’s
different branches. This structure was approved by the department’s senior management.

Between April and May 2019, department staff were invited to identify suitable topics and contributors for
Parts 2 and 3, and the editorial board compiled and refined an outline of the publication. The process
from planning through to review involved virtually all officers in the department at headquarters, while
decentralized staff were invited to contribute regional stories. The revised structure was accompanied by
a change in the authoring leadership for Part 2 — various editorial board members were each assigned
responsibility for a theme containing at least two sections. Many FAO authors contributed (some to
multiple sections), as did several authors external to FAO (see Acknowledgements).

In June 2019, a summary of Parts 2 and 3 was prepared with the inputs of all lead authors, and revised
based on feedback from the editorial board. The summary document was submitted to the department’s
management and the FAO Deputy Director-General, Climate and Natural Resources, for approval in June
2019. This document then formed the blueprint guiding authors in the drafting of the publication.

Parts 2 and 3 were drafted between September and December 2019, edited for technical and language

content, and submitted in January 2020 for review by FAO Fisheries and Aquaculture Department
management, by external experts and by the editorial board.
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The world review in Part 1 is based on FAO’s official fishery and aquaculture statistics. To reflect the
most up-to-date statistics available, this part was drafted in February-March 2020 upon annual closure of
the various thematic databases in which the data are structured. The statistics are the outcome of an

established programme to ensure the best possible information, including assistance to enhance
countries’ capacity to collect and submit data according to international standards. The process is one of
careful collation, revision and validation. In the absence of national reporting, FAO may make estimates
based on the best data available from other sources or through standard methodologies.

A draft of the publication was sent for comments to other FAO departments and regional offices, and a

final draft was submitted to the Office of the FAO Deputy Director-General, Climate and Natural
Resources, and to the Office of the FAO Director-General for approval.

[ ix |



The State of World Fisheries and Aquaculture 2020 was prepared under the overall direction of Manuel Barange
and an editorial board under his leadership, comprising Vera Agostini, Marcio Castro de Souza,

Nicole Franz, Kim Friedman, Graham Mair, Julian Plummer, Marc Taconet, Raymon van Anrooy and
Kiran Viparthi.

Main authors (all affiliated with FAO, unless otherwise stated) were:

Part 1

Capture fisheries production: James Geehan (lead author)

Aquaculture production: Xiaowei Zhou (lead author)

Fishers and fish farmers; Fishing fleet: Jennifer Gee (lead author)

Status of fishery resources: Yimin Ye (lead author), Tar(ib Bahri, Pedro Barros, Simon Funge-Smith,
Nicolas Gutierrez, Jeremy Mendoza-Hill, Hassan Moustahfid, Yukio Takeuchi, Merete Tandstad,
Marcelo Vasconcellos

Fish utilization and processing: Stefania Vannuccini (lead author), Ansen Ward, Molly Ahern, Omar Riego Penarubia,
Pierre Ami Maudoux

Fish consumption: Stefania Vannuccini (lead author), Felix Dent, Gabriella Laurenti

Fish trade and products: Stefania Vannuccini (lead author), Felix Dent

Part 2

How has the Code supported the adoption of sustainable practices?: Rebecca Metzner (lead author), Alexander Ford,
Joseph Zelasney, Nicole Franz

Progress on the road to sustainability — what the Code questionnaire reveals: Joseph Zelasney (lead author), Alexander Ford,
Rebecca Metzner, Nicole Franz

FAO fisheries and aquaculture data and information systems: Marc Taconet (lead author), Aureliano Gentile,

Stefania Savore, Riccardo Fortuna

An aquatic genetic resources information system to support sustainable growth in aquaculture: Graham Mair (lead author),
Daniela Lucente, Marc Taconet, Stefania Savore, Tamsin Vicary, Xiaowei Zhou

Combating illegal, unreported and unregulated fishing: Eszter Hidas (lead author), Matthew Camilleri, Giuliano Carrara,
Alicia Mosteiro

Product legality and origin: John Ryder and Nianjun Shen (lead authors)

Sustainability, tenure, access and user rights: Rebecca Metzner (lead author), Amber Himes Cornell, Nicole Franz,
Juan Lechuga Sanchez, Lena Westlund, Kwang Suk Oh, Ruben Sanchez Daroqui

Social sustainability along value chains: Marcio Castro de Souza (lead author), Mariana Toussaint

Responsible fishing practices: Raymon van Anrooy (lead author), Mariaeleonora D’Andrea, Carlos Fuentevilla,
Amparo Perez Roda

Guidelines and best practices for sustainable aquaculture: Lionel Dabbadie (lead author), Rodrigo Roubach

Fisheries, aquaculture and the 2030 Agenda for Sustainable Development: Audun Lem (lead author), William Griffin
Stock sustainability: Yimin Ye (lead author)

Progress in implementing international instruments to combat illegal, unreported and unregulated fishing: Matthew Camilleri
(lead author), Giuliano Carrara, Eszter Hidas
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Providing access for small-scale fishers to marine resources and markets: Nicole Franz (lead author), Jennifer Gee,
Joseph Zelasney, Valerio Crespi, Sofiane Mahjoub

Economic benefits from sustainable fisheries: Marcio Castro de Souza (lead author), Weiwei Wang
Mainstreaming biodiversity in fisheries and aquaculture: Kim Friedman (lead author), Raymon van Anrooy,
Amber Himes-Cornell, Pedro Barros, Simon Funge-Smith, Matthias Halwart, Graham Mair,
Piero Mannini, Rodrigo Roubach, Vera Agostini

Sustainability in areas beyond national jurisdiction: Piero Mannini (lead author), Alejandro Anganuzzi,
William Emerson

(limate (hunge adaptation strategies: Florence Poulain (lead author), Tar(b Bahri, Felix Inostroza Cortés,
Alessandro Lovatelli, Stefania Savore

Abandoned, lost or otherwise discarded fishing gear and its pollution of the marine environment: Raymon van Anrooy
(lead author), Ingrid Giskes, Pingguo He

Fish in food systems strategies for food security and nutrition: Molly Ahern (lead author), John Ryder

Blue growth achievements: Lahsen Ababouch (international expert on fisheries and aquaculture; lead author),
Henry De Bey, Vera Agostini

Part 3

Fisheries and aquaculture projections: Stefania Vannuccini (lead author), Pierre Maudoux, Felix Dent

and Adrienne Egger

Illuminating Hidden Harvests: Kate Bevitt (WorldFish) (lead author), Nicole Franz, Giulia Gorelli, Xavier Basurto
(Duke University)

Improving the assessment of global inland fisheries: Simon Funge-Smith (lead author)

New and disruptive technologies for innovative data systems and practices: Marc Taconet (lead author), Nada Bougouss,
Anton Ellenbroek, Aureliano Gentile, Yann Laurent, Nianjun Shen

Aquaculture Biosecurity: Melba Reantaso (lead author), Xiaowei Zhou

Towards a new vision for capture fisheries in the twenty-first century: Manuel Barange

The publication also benefited from external review by Professor Massimo Spagnolo (Institute for
Economic Research in Fishery and Aquaculture) and Kevern Cochrane (Department of Ichthyology
and Fisheries Science, Rhodes University, South Africa). They are acknowledged for their significant
contributions. The report was reviewed internally by Vera Agostini, Manuel Barange and the
editorial board, as well as by colleagues in other technical divisions of FAO beyond the Fisheries and
Aquaculture Department.

The Meeting Programming and Documentation Service of the FAO Conference, Council and Protocol
Affairs Division provided translation and printing services.

The Publishing Group (OCCP) in FAO’s Office for Corporate Communication provided editorial support,
design and layout, as well as production coordination, for editions in all six official languages.
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ABBREVIATIONS

2030 AGENDA
2030 Agenda for Sustainable Development

ABNJ

areas beyond national jurisdiction

ALDFG
abandoned, lost or otherwise discarded fishing gear

AQGR

aquatic genetic resources

ASFA
Aquatic Sciences and Fisheries Abstracts

ASFIS

Aquatic Sciences and Fisheries Information System

CBD
Convention on Biological Diversity

CDS

catch documentation scheme

CFS
Committee on Food Security

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

CMM

conservation monogement measure

CMS
Convention on the Conservation of Migratory Species of
Wild Animals

CODE
Code of Conduct for Responsible Fisheries

COFI

Committee on Fisheries

COVID-19

coronavirus disease

cwpP
Coordinating Working Party on Fishery Statistics

DHA
docosahexaenoic acid

DSF
deep-sea fishing
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EAA

ecosystem approach fo aquaculiure
EAF

ecosystem approach fo fisheries
EEZ

exclusive economic zone

EPA

eicosapentaenoic acid

FBS

FAO Food Balance Sheets

FIRMS

Fisheries and Resources Monitoring System
FPI

FAQO Fish Price Index

GDP

gross domestic product

GESAMP

United Nation’s Joint Group of Experts on the Scientific
Aspects of Marine Environmental Protection

GIAHS
Globally Important Agricultural Heritage Systems

GIES

global information exchange system

GLOBAL RECORD
Global Record of Fishing Vessels, Refrigerated Transport
Vessels and Supply Vessels

GPA

global plan of actfion

GRSF

Global Record of Stocks and Fisheries
GSP

Generalized System of Preferences
GSSl

Global Sustainable Seafood Initiative
HACCP

Hazard Analysis Crifical Control Point [sysfem)
HS

Harmonized Commodity Description and Coding System



ICZM
integrated coastal zone management

IFFO

Marine Ingredients Organisation

IHH
lluminating Hidden Harvests

IiLO

Infernational Labour Organization

IMO
Infernational Maritime Organization

[V]1)
illegal, unreported and unregulated (fishing)

LDC
least developed country

LIFDC

low-income food-deficit country

LOA
length overall

MCS

monitoring, confrol and surveillance

MPA
marine profected area

MSY

maximum sustainable yield

NGO

non-governmental organization

OECD

Organisation for Economic Co-operation and Development

OECM

other effective area-based conservation measure

PMP/AB
Progressive Management Pathway for Improving
Aquaculture Biosecurity

PSMA
Agreement on Port State Measures to Prevent, Defer and
Eliminate lllegal, Unreported and Unregulated Fishing

PUFA
polyunsaturated fatty acid
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RAI
Principles for Responsible Invesiment in Agriculture
and Food Systems

RFB

regional fishery body

RFMO/A

regional fisheries management organization/arrangement
RSN

Regional Fishery Body Secretariats Network
SAG

Sustainable Aquaculture Guidelines

SDG

Sustainable Development Goal

SIDS

small island developing State

SPF

specific pathogen-free

SSF GUIDELINES

Voluntary Guidelines for Securing Sustainable
Small-Scale Fisheries in the Context of Food Security
and Poverty Eradication

UNCLOS

United Nations Convention on the Law of the Sea

VGGT
Voluntary Guidelines for Responsible Governance of Land,
Fisheries and Forests in the Context of National Food Security

VGMFG

Voluntary Guidelines for the Marking of Fishing Gear
VME

vulnerable marine ecosystem

wco

World Customs Organization

WSSD

World Summit on Sustainable Development

WTO

World Trade Organization
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Note: At the time of writing (March 2020), the
COVID-19 pandemic has affected most countries

in the world, with severe impacts on the global
economy and the food production and distribution
sector, including fisheries and aquaculture. FAO is
monitoring the situation closely to assess the overall
impact of the pandemic on fisheries and aquaculture
production, consumption and trade.

OVERVIEW

Scientific developments of the last 50 years
have led to a much improved understanding of
the functioning of aquatic ecosystems, and to
global awareness of the need to manage them
in a sustainable manner. Twenty-five years

after the adoption of the Code of Conduct for
Responsible Fisheries (the Code; FAO, 1995), the
importance of utilizing fisheries and aquaculture
resources responsibly is now widely recognized
and prioritized. The Code has informed the
development of international instruments,
policies and programmes to support responsible
management efforts globally, regionally and
nationally. These efforts have been consolidated
and prioritized since 2015 to particularly
address, in a coherent and coordinated manner,
Sustainable Development Goal (SDG) 14 -
Conserve and sustainably use the oceans,

seas and marine resources for sustainable
development — and other SDGs relevant to
fisheries and aquaculture. To this end, the
implementation of science-based fisheries and
aquaculture management policies, coupled

with predictable and transparent regimes for
international fish utilization and trade, are
widely accepted as minimum substantive criteria
for sustainable fisheries and aquaculture.

To support evidence-based endeavours, this
edition of The State of World Fisheries and
Aquaculture presents updated and verified

statistics of the sector, and analyses current
and emerging issues and approaches needed to
accelerate international efforts to achieve the
goal of sustainable fisheries and aquaculture.

Global fish' production is estimated to have
reached about 179 million tonnes in 2018

(Table 12 and Figure 1), with a total first sale

value estimated at USD 401 billion, of which
82 million tonnes, valued at USD 250 billion,
came from aquaculture production. Of the
overall total, 156 million tonnes were used

for human consumption, equivalent to an
estimated annual supply of 20.5 kg per capita.
The remaining 22 million tonnes were destined
for non-food uses, mainly to produce fishmeal
and fish oil (Figure 2). Aquaculture accounted for
46 percent of the total production and 52 percent
of fish for human consumption. China has
remained a major fish producer, accounting

for 35 percent of global fish production in
2018. Excluding China, a significant share of
production in 2018 came from Asia (34 percent),
followed by the Americas (14 percent), Europe
(10 percent), Africa (7 percent) and Oceania

(1 percent). Total fish production has seen
important increases in all the continents in the
last few decades, except Europe (with a gradual
decrease from the late 1980s, but recovering
slightly in the last few years) and the Americas
(with several ups and downs since the peak of
the mid-1990s, mainly due to fluctuations in
catches of anchoveta), whereas it has almost
doubled during the last 20 years in Africa and
Asia (Figure 3).

1 Unless otherwise specified, throughout this publication, the term
“fish” indicates fish, crustaceans, molluscs and other aquatic animals, but
excludes aquatic mammals, reptiles, seaweeds and other aquatic plants.

2 In the tables in this publication, figures may not sum to totals
because of rounding.
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TABLE 1

WORLD FISHERIES AND AQUACULTURE PRODUCTION, UTILIZATION AND TRADE'

1986-1995

1996-2005 2006-2015

2016

Average per year

(million tonnes, live weight)

Production

Capture

Inland 6.4 8.3 10.6 11.4 11.9 12.0
Marine 80.5 83.0 79.3 78.3 81.2 84.4
Total capture 86.9 91.4 89.8 89.6 93.1 96.4
Aquaculture

Inland 8.6 19.8 36.8 48.0 49.6 51.3
Marine 6.3 14.4 22.8 28.5 30.0 30.8
Total aquaculture 14.9 34.2 59.7 76.5 79.5 82.1
Total world fisheries and aquaculture 101.8 125.6 149.5 166.1 172.7 178.5
Utilization?

Human consumption 71.8 98.5 129.2 148.2 152.9 156.4
Non-food uses 29.9 27.1 20.3 17.9 19.7 22.2
Population (billions)? 5.4 6.2 7.0 7.5 7.5 7.6
Per capita apparent consumption (kg) 13.4 15.9 18.4 19.9 20.3 20.5
Trade

Fish exports — in quantity 34.9 46.7 56.7 59.5 64.9 67.1
Share of exports in total production 34.3% 37.2% 37.9% 35.8% 37.6% 37.6%
Fish exports — in value (USD billions) 37.0 59.6 117.1 142.6 156.0 164.1

! Excludes aquatic mammals, crocodiles, alligators and caimans, seaweeds and other aquatic plants. Totals may not match due to rounding.

? Utilization data for 2014—2018 are provisional estimates.
3 Source of population figures: UN DESA, 2019.

Global food fish consumption® increased at an
average annual rate of 3.1 percent from 1961 to
2017, a rate almost twice that of annual world
population growth (1.6 percent) for the same
period, and higher than that of all other animal
protein foods (meat, dairy, milk, etc.), which
increased by 2.1 percent per year. Per capita food

3 The term “food fish” refers to fish destined for human consumption,
thus excluding fish for non-food uses. The term “consumption” refers to
apparent consumption, which is the average food available for
consumption, which, for a number of reasons (for example, waste at the
household level), is not equal to food intake.

fish consumption grew from 9.0 kg (live weight
equivalent) in 1961 to 20.5 kg in 2018, by about
1.5 percent per year.

Despite persistent differences in levels of

fish consumption between regions and

individual States, clear trends can be identified.

In developed countries, apparent fish

consumption increased from 17.4 kg per capita

in 1961 to peak at 26.4 kg per capita in 2007, and
gradually declined thereafter to reach 24.4 kg

in 2017. In developing countries, apparent »



FIGURE 1
WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION
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FIGURE 2
WORLD FISH UTILIZATION AND APPARENT CONSUMPTION
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FIGURE 3
REGIONAL CONTRIBUTION TO WORLD FISHERIES AND AQUACULTURE PRODUCTION
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fish consumption significantly increased from
5.2 kg per capita in 1961 to 19.4 kg in 2017, at an
average annual rate of 2.4 percent. Among these,
the least developed countries (LDCs) increased
their consumption from 6.1 kg in 1961 to 12.6 kg
in 2017, at an average annual rate of 1.3 percent.
This rate has increased significantly in the last
20 years, reaching 2.9 percent per year, because
of expanding fish production and imports.

In low-income food-deficit countries (LIFDCs),
fish consumption increased from 4.0 kg in 1961
to 9.3 kg in 2017, at a stable annual rate of about
1.5 percent.

In 2017, fish consumption accounted for
17 percent of the global population’s intake of
animal proteins, and 7 percent of all proteins
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consumed. Globally, fish provided more than
3.3 billion people with 20 percent of their
average per capita intake of animal proteins,
reaching 50 percent or more in countries such
as Bangladesh, Cambodia, the Gambia, Ghana,
Indonesia, Sierra Leone, Sri Lanka and several
small island developing States (SIDS).

Global capture fisheries production in 2018
reached a record 96.4 million tonnes (Table 1

and Figure 1), an increase of 5.4 percent from the
average of the previous three years. The increase
was mostly driven by marine capture fisheries,
where production increased from 81.2 million
tonnes in 2017 to 84.4 million tonnes in 2018, still
below the all-time high of 86.4 million tonnes in
1996). The rise in marine catches resulted mainly
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from increased anchoveta catches (Engraulis
ringens) in Peru and Chile. Catches from inland
fisheries were at their highest ever in 2018 at
12.0 million tonnes. The top seven producing
countries of global capture fisheries accounted
for almost 50 percent of total captures, with
China producing 15 percent of the total, followed
by Indonesia (7 percent), Peru (7 percent), India
(6 percent), the Russian Federation (5 percent),
the United States of America (5 percent) and
Viet Nam (3 percent). The top 20 producing
countries accounted for about 74 percent of the
total capture fisheries production.

Over the years, catches of major marine species
have registered marked variations, as well as
fluctuations, among the top-producing countries.
Catches of anchoveta made it once again the top
species at more than 7.0 million tonnes in 2018,
after relatively lower catches recorded in recent
years. Alaska pollock (Theragra chalcogramma)
ranked second with 3.4 million tonnes, while
skipjack tuna (Katsuwonus pelamis) was third

for the ninth consecutive year at 3.2 million
tonnes. Finfish represented 85 percent of total
production, with small pelagics as the main
group, followed by gadiformes and tuna and
tuna-like species. Catches of tunas continued to
increase, reaching their highest levels in 2018

at about 7.9 million tonnes, largely as a result

of growing catches in the Western and Central
Pacific (3.5 million tonnes in 2018, compared with
2.6 million tonnes in the mid-2000s). Within this
species group, skipjack and yellowfin tuna
accounted for about 58 percent of the catches.
Cephalopod catches declined to about 3.6 million
tonnes in 2017 and 2018, down from the 2014
peak catch of 4.9 million tonnes, but still high.

Global catches in inland waters accounted for
12.5 percent of total capture fisheries production.
Their importance also varies significantly among
the top capture producers, accounting for less
than 1 percent of total captures for the United
States of America, Japan and Peru, compared
with 44 percent and 65 percent of total captures
in Myanmar and Bangladesh, respectively.

Inland water catches are more concentrated
than marine catches, both geographically and
by country. Sixteen countries produced more
than 80 percent of the total inland catch, with
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Asia accounting for two-thirds of global inland
production since the mid-2000s. Inland catches
are also important for food security in Africa,
which accounts for 25 percent of global inland
catches, while the combined catches for Europe
and the Americas account for 9 percent.

In 2018, world aquaculture fish production
reached 82.1 million tonnes, 32.4 million tonnes
of aquatic algae and 26 000 tonnes of ornamental
seashells and pearls, bringing the total to an
all-time high of 114.5 million tonnes. In 2018,
aquaculture fish production was dominated by
finfish (54.3 million tonnes — 47 million tonnes
from inland aquaculture and 7.3 million tonnes
from marine and coastal aquaculture), molluscs,
mainly bivalves (17.7 million tonnes), and
crustaceans (9.4 million tonnes).

The contribution of world aquaculture to global
fish production reached 46.0 percent in 2018, up
from 25.7 percent in 2000, and 29.7 percent in
the rest of the world, excluding China, compared
with 12.7 percent in 2000. At the regional level,
aquaculture accounted for 17.9 percent of total
fish production in Africa, 17.0 percent in Europe,
15.7 percent in the Americas and 12.7 percent

in Oceania. The share of aquaculture in Asian
fish production (excluding China) reached

42.0 percent in 2018, up from 19.3 percent in
2000 (Figure 3). Inland aquaculture produced most
farmed fish (51.3 million tonnes, or 62.5 percent
of the world total), mainly in freshwater,
compared with 57.7 percent in 2000. The share
of finfish production decreased gradually from
97.2 percent in 2000 to 91.5 percent (47 million
tonnes) in 2018, while production of other species
groups increased, particularly through freshwater
crustacean farming in Asia, including that of
shrimps, crayfish and crabs.

In 2018, shelled molluscs (17.3 million tonnes)
represented 56.3 percent of the production of
marine and coastal aquaculture. Finfish (7.3 million
tonnes) and crustaceans (5.7 million tonnes) taken
together were responsible for 42.5 percent, while
the rest consisted of other aquatic animals.

Fed aquaculture (57 million tonnes) has outpaced
non-fed aquaculture, the latter accounting for
30.5 percent of total aquaculture production

in 2018 compared with 43.9 percent in 2000,
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although its annual production continued to
expand in absolute terms to 25 million tonnes
in 2018. Of these, 8 million tonnes were
filter-feeding inland-water finfish (mostly
silver carp and bighead carp) and 17 million
tonnes aquatic invertebrates, mostly marine
bivalve molluscs.

Fish farming is dominated by Asia, which

has produced 89 percent of the global total in
volume terms in the last 20 years. Over the same
period, the shares of Africa and the Americas
have increased, while those of Europe and
Oceania have decreased slightly. Outside China,
several major producing countries (Bangladesh,
Chile, Egypt, India, Indonesia, Norway and

Viet Nam) have consolidated their shares in
world aquaculture production to varying degrees
over the past two decades. China has produced
more farmed aquatic food than the rest of the
world combined since 1991. However, because

of government policies introduced since 2016,
fish farming in China grew by only 2.2 percent
and 1.6 percent in 2017 and 2018, respectively.
China’s share in world aquaculture production
declined from 59.9 percent in 1995 to 57.9 percent
in 2018 and is expected to decrease further in the
coming years.

An estimated 59.51 million people were
engaged (on a full-time, part-time or occasional
basis) in the primary sector of capture

fisheries (39.0 million people) and aquaculture
(20.5 million people) in 2018, a slight increase
from 2016. Women accounted for 14 percent of
the total, with shares of 19 percent in aquaculture
and 12 percent in capture fisheries. Of all those
engaged in primary production, most are in
developing countries, and most are small-scale,
artisanal fishers and aquaculture workers.

The highest numbers of workers are in Asia

(85 percent), followed by Africa (9 percent), the
Americas (4 percent), and Europe and Oceania
(1 percent each). When post-harvest operations
data are included, it is estimated that one in two
workers in the sector is a woman.

The total number of fishing vessels in 2018,
from small undecked and non-motorized boats
to large industrial vessels, was estimated at
4.56 million, a 2.8 percent decrease from 2016.
Despite a decline in numbers of vessels, Asia
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still had the largest fishing fleet, estimated at

3.1 million vessels, or 68 percent of the total,

in 2018. Africa’s vessels represented 20 percent
of the global fleet, while those of the Americas
had a 10 percent share. In Europe and Oceania,
the fleet size represented over 2 percent and less
than 1 percent of the global fleet, respectively,
despite the importance of fishing in both regions.
The global total of motorized vessels remained
steady at 2.86 million vessels, or 63 percent of the
total fleet. This stability masks regional trends,
including decreases since 2000 in Europe and
2013 in China due to efforts to reduce fleet sizes.
Asia had almost 75 percent (2.1 million vessels)
of the reported motorized fleet in 2018, followed
by Africa with 280 000 motorized vessels.

The largest number of non-motorized vessels was
in Asia (947 000), followed by Africa (just over
643 000), with smaller numbers in Latin America
and the Caribbean, Oceania, North America and
Europe. These non-motorized undecked vessels
were mostly in the length overall (LOA) class of
less than 12 m. Worldwide, FAO estimated there
were about 67 800 fishing vessels of at least 24 m
LOA in 2018.

The state of marine fishery resources, based

on FAO’s long-term monitoring of assessed
marine fish stocks, has continued to decline.

The proportion of fish stocks that are within
biologically sustainable levels decreased

from 90 percent in 1974 to 65.8 percent in

2017 (a 1.1 percent decrease since 2015), with
59.6 percent classified as being maximally
sustainably fished stocks and 6.2 percent
underfished stocks. The maximally sustainably
fished stocks decreased from 1974 to 1989,

and then increased to 59.6 percent in 2017,

partly reflecting improved implementation

of management measures. In contrast, the
percentage of stocks fished at biologically
unsustainable levels increased from 10 percent in
1974 to 34.2 percent in 2017. In terms of landings,
it is estimated that 78.7 percent of current
marine fish landings come from biologically
sustainable stocks.

In 2017, among FAO’s Major Fishing Areas, the
Mediterranean and Black Sea had the highest
percentage (62.5 percent) of stocks fished at
unsustainable levels, followed by the Southeast
Pacific (54.5 percent) and Southwest Atlantic
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(53.3 percent). In contrast, the Eastern Central
Pacific, Southwest Pacific, Northeast Pacific and
Western Central Pacific had the lowest proportion
(13-22 percent) of stocks fished at biologically
unsustainable levels. Other areas varied between
21 percent and 44 percent in 2017.

Of the stocks of the ten species most landed
between 1950 and 2017 — anchoveta, Alaska
pollock, Atlantic herring, Atlantic cod, Pacific
chub mackerel, Chilean jack mackerel, Japanese
pilchard, Skipjack tuna, South American
pilchard and capelin — 69 percent were fished
within biologically sustainable levels in 2017.
Among the seven principal tuna species,

66.6 percent of their stocks were fished at
biologically sustainable levels in 2017, an
increase of about 10 percentage points from
2015. In general, it is becoming increasingly
clear that intensively managed fisheries have
seen decreases in average fishing pressure and
increases in average stock biomass, with many
reaching or maintaining biologically sustainable
levels, while fisheries with less-developed
management systems are in poor shape.

This uneven progress highlights an urgent need
to replicate and re-adapt successful policies and
measures in the light of the realities of specific
fisheries, and to focus on creating mechanisms
that can effectively develop and implement
policy and regulations in fisheries with

poor management.

In 2018, about 88 percent (156 million tonnes)

of world fish production was utilized for direct
human consumption. The remaining 12 percent
(22 million tonnes) was used for non-food
purposes, of which 82 percent (or 18 million
tonnes) was used to produce fishmeal and fish
oil (Figure 2). The proportion of fish used for direct
human consumption has increased significantly
from 67 percent in the 1960s. Live, fresh or
chilled fish still represented the largest share

(44 percent) of fish utilized for direct human
consumption as being often the most preferred
and highly priced form of fish. It was followed by
frozen (35 percent), prepared and preserved fish
(11 percent) and cured at 10 percent.

A growing share of fishmeal and fish oil,
estimated at 25-35 percent, is produced from the
by-products of fish processing, which previously
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were often discarded or used as direct feed, in
silage or in fertilizers. Other aquatic organisms,
including seaweeds and aquatic plants, are the
subject of promising experimentation and pilot
projects for use in medicine, cosmetics, water
treatment, food industry and as biofuels.

Fish and fishery products remain some of the
most traded food commodities in the world.

In 2018, 67 million tonnes, or 38 percent of total
fisheries and aquaculture production, were
traded internationally. A total of 221 States and
territories reported some fish trading activity,
exposing about 78 percent of fish and fishery
products to competition from international
trade. Following a sharp decline in 2015, trade
recovered subsequently in 2016, 2017 and

2018, with respective annual growth rates of

7 percent, 9 percent and 5 percent in value terms.
Overall, from 1976 to 2018, the value of global
fish exports increased from USD 7.8 billion to
peak at USD 164 billion, at an annual growth
rate of 8 percent in nominal terms and 4 percent
in real terms (adjusted for inflation). Over the
same period, global exports in terms of quantity
increased at an annual growth rate of 3 percent,
from 17.3 million tonnes. Exports of fish and fish
products represent about 11 percent of the export
value of agricultural products (excluding forest
products).

In addition to being the major fish producer,
China has been the main exporter since 2002
and, since 2011, the third major importing
country in terms of value. Norway has been

the second major exporter since 2004, followed
by Viet Nam (since 2014), India (since 2017),
Chile and Thailand. Developing countries have
increased their share of international fish trade —
up from 38 percent to 54 percent of global export
value and from 34 percent to 60 percent of total
volumes between 1976 and 2018.

In 2018, the European Union* was the largest
fish importing market (34 percent in terms of
value), followed by the United States of America
(14 percent) and Japan (9 percent). In 1976,
these shares were 33 percent, 22 percent and

21 percent, respectively.

4 Here, the European Union is considered as the EU27.
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FIGURE 4
TRENDS IN GLOBAL CAPTURES
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While the markets of developed countries

still dominate fish imports, the importance of
developing countries as consumers has been
steadily increasing. Urbanization and expansion
of the fish-consuming middle class have fuelled
demand growth in developing market, outpacing
that of developed nations. Imports of fish and
fish products of developing countries represented
31 percent of the global total by value and

49 percent in quantity in 2018, compared with

12 percent and 19 percent, respectively, in 1976.
Oceania, the developing countries of Asia and
the Latin America and the Caribbean region
remain solid net fish exporters. Europe and North
America are characterized by a fish trade deficit.
Africa is a net importer in volume terms, but a net
exporter in terms of value. African fish imports,
mainly affordable small pelagics and tilapia,
represent an important source of nutrition,
especially for populations that are otherwise
dependent on a narrow range of staple foods. m
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CAPTURE FISHERIES
PRODUCTION

The long-term trend in total global capture
fisheries has been relatively stable since the
late-1980s, with catches generally fluctuating
between 86 million tonnes and 93 million
tonnes per year (Figure 4). However, in 2018, total
global capture fisheries production reached

the highest level ever recorded at 96.4 million
tonnes — an increase of 5.4 percent from the
average of the previous three years (Table 1).

The increase in 2018 was mostly driven by
marine capture fisheries, whose production
increased from 81.2 million tonnes in 2017

to 84.4 million tonnes in 2018, while catches
from inland captures also recorded their
highest-ever catches, at over 12 million tonnes.
China remained the top capture producer —
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despite the recent downward revision of its
catches for the years 2009-2016 (Box 1) and

a decline in reported catches in 2017-2018.
China accounted for about 15 percent of total
global captures in 2018, more than the total
captures of the second- and third-ranked
countries combined. The top seven capture
producers (China, Indonesia, Peru, India, the
Russian Federation, the United States of America
and Viet Nam) accounted for almost 50 percent
of total global capture production (Figure 5);
while the top 20 producers accounted for almost
74 percent of total global capture production.

Catch trends in marine and inland waters,
which represent 87.4 percent and 12.6 percent,
respectively, of the global production in the last
three years, are discussed further below.

Marine capture production

Global total marine catches increased from

81.2 million tonnes in 2017 to 84.4 million
tonnes in 2018, but were still below the peak
catches of 86.4 million tonnes in 1996. Catches of
anchoveta (Engraulis ringens) by Peru and Chile
accounted for most of the increase in catches in
2018, following relatively low catches for this
species in recent years.

Even when taking into consideration catches

of anchoveta — which are often substantial yet
highly variable because of the influence of El
Nifio events — total marine catches have been
relatively stable since the mid-2000s, ranging
from 78 million tonnes to 81 million tonnes per
year, following a decline from the peak catches
of the late-1990s.

Despite the relatively stable trend in total

marine captures, catches of major species have
undergone marked variations over the years, as
well as fluctuations in the catches among the top
producing countries — notably Indonesia, whose
marine catches increased from less than 4 million
tonnes in the early 2000s to over 6.7 million
tonnes in 2018, although improvements in the
country’s data collection and reporting partially
account for the increase.

In 2018, the top 7 producers were responsible
for over 50 percent of the total marine captures,
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of which China accounted for 15 percent of the
world total (Table 2), followed by Peru (8 percent),
Indonesia (8 percent), the Russian Federation

(6 percent), the United States of America

(6 percent), India (4 percent), and Viet Nam

(4 percent).

While China remains the world’s top producer
of marine captures, its catches declined from an
average 13.8 million tonnes per year between
2015 and 2017 to 12.7 million tonnes in 2018.

A continuation of a catch reduction policy
beyond its Thirteenth Five-Year Plan (2016-2020)
is expected to result in further decreases in
coming years (see the section Fisheries and
aquaculture projections, p. 164).

In 2018, China reported about 2.26 million
tonnes from its “distant-water fishery”, but
provided details on species and fishing area
only for those catches marketed in China (about
40 percent of the total for distant-water catches).
In the absence of more complete information,
the remaining 1.34 million tonnes were entered
in the FAO database under “marine fishes not
elsewhere included” in Major Fishing Area 61,
the Northwest Pacific, possibly overstating the
catches occurring in this area.

Thus, while the estimates of total catches

for China in the FAO database are generally
considered to be complete, improvements

are needed to more accurately assign China’s
distant-water fishery catches by area, and the
disaggregation of catches by species.

The FAO global marine capture database includes
catches for more than 1 700 species (including
“not elsewhere included” categories), of which
finfish represent about 85 percent of total marine
capture production, with small pelagics as the
main group, followed by gadiformes and tuna
and tuna-like species.

In 2018, catches of anchoveta once again made
it the top species, at over 7.0 million tonnes

per year, after relatively lower catches recorded
in recent years. Alaska pollock (Theragra
chalcogramma) was second, at 3.4 million tonnes,
while skipjack tuna (Katsuwonus pelamis)
ranked third for the ninth consecutive year, at

3.2 million tonnes (Table 3). »
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BOX 1
REVISION OF FAQ FISHERIES AND AQUACULTURE PRODUCTION STATISTICS

Compared with the 2018 edition of The State of World
Fisheries and Aquaculture,' production data for both
capture fisheries and aquaculture in the 2020 edition
reflect a downward revision for the years 2009-2016
as a consequence of revised data for China. In 2016,
China conducted its third national agriculture census,
carried out by the Ministry of Agriculture and Rural
Affairs, together with the National Bureau of Statistics.
The census involved five million interviewees.

As occurred for the first time in the 2006 census,
questions on fisheries and aquaculture were also
included in the 2016 census. Agriculture censuses can
be invaluable in providing a statistically sound source
of statistics through the collection of a wider range

of data compared with those that can be produced
through administrative data or sample surveys (usually
used for estimating agriculture statistics, including

on fisheries and aquaculture). On the basis of the
census results, and using international standards

and methodologies, China revised its historical data
on agriculture, animal husbandry, aquaculture and
fisheries up to 2016. The broad data collected through
the census helped to revise the aquaculture areas, and
the statistics for seed production, employment, fleet and
other indicators. These revised data provided improved
and comprehensive knowledge of the fisheries and
aquaculture sector and of its magnitude, and they were
used as a reference for improving previous estimates
for 2016 data for China’s fish production. Using 2016
data as its benchmark, China adjusted its fisheries

and aquaculture production data for 2012-2015 in
accordance with the ratios of production in annual
reports from each province for each corresponding
year. Following the same rationale, and in consultation
with China, FAO subsequently revised its historical
statistics for China for 2009-2011 to better reflect the
overall development of China’s production and avoid a
major break in series and trends.

Revisions varied according to species, area and
sector, and, excluding aquatic plants, the overall result
was a downward correction for 2016 data of about
13.5 percent (5.2 million tonnes) for China’s total
fisheries and aquaculture production. This overall figure
reflected a downward revision of 7.0 percent
(3.4 million tonnes) for China’s aquaculture production

and 10.1 percent (1.8 million tonnes) for its capture
fisheries production. These adjustments, together with
revisions provided by a few other countries, resulted in
a downward adjustment of FAO’s 2016 global statistics
of about 2 percent for global capture fisheries
production and 5 percent for global aquaculture
production. It should also be noted that China’s
production of aquatic plants was also revised to reflect
a decrease in dried weight of 8 percent in 2016.

Despite the revision, the decline in its capture
fisheries production (estimated at 11 percent in 2018
compared with 2015) and the slowdown in the
growth of its aquaculture production — mainly due to
the implementation of its 2016-2020 Five-Year Plan,?
China remains by far the largest fish-producing
country. In 2018, its production reached 62.2 million
tonnes (47.6 million tonnes from aquaculture and
14.6 million tonnes from capture fisheries),
corresponding to a share of 58 percent of total
aquaculture, 15 percent of capture fisheries and
35 percent of total fish production.

This is the second time that China has undertaken
a major revision of its capture fisheries and
aquaculture data. The first time was for the years
1997-2006. The 2006 data were modified on the
basis of a revision of the statistical methodology as
an outcome of China’s 2006 national agricultural
census, as well as on the basis of results from various
pilot surveys, most of which were conducted in
collaboration with FAO. As a result, the 2006 data
for China were revised downwards by more than
10 percent, corresponding fo a reduction of more
than 2 million tonnes in capture production and more
than 3 million tonnes in aquaculture production.
These changes implied a downward adjustment of
2 percent for global capture fisheries production and
of 8 percent for global aquaculture production.
China's statistics for 1997-2005 were subsequently
revised, with a downward impact on the global
fisheries and aquaculture statistics reported by FAO.
More information on the 1997-2006 changes and
the work carried out by FAO in consultation with the
China’s authorities is available in the 2008, 2010
and 2012 editions of The State of World Fisheries
and Aquaculture.

"FAQ. 2018. The State of World Fisheries and Aquaculture 2018 — Meeting the Sustainable Development Goals. Rome. 224 pp. Licence: (C BY-NC-SA 3.0 160.

(also available at www.fao.org/3/i9540en/i9540en.pdf).
2bid, Box 31, p. 183.
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FIGURE 5
TOP TEN GLOBAL CAPTURE PRODUCERS, 2018
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» Catches of four of the most highly valuable
groups — tunas, cephalopods, shrimps and
lobsters — marked new record catches in 2017 and

20

18, or declined marginally from peak catches

recorded in the last five years:

>

>

Catches of tuna and tuna-like species
continued their year-on-year increase,
reaching their highest levels in 2018 at over
7.9 million tonnes, mostly the result of catches
in the Western and Central Pacific, which
increased from about 2.6 million tonnes in
the mid-2000s to over 3.5 million tonnes in
2018. Within this species group, skipjack and
yellowfin tuna (Thunnus albacares) accounted
for about 58 percent of the catches in 2018.
Cephalopod catches declined to about

3.6 million tonnes in 2017 and 2018, from
their peak catches of 4.9 million in 2014, but
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remained at the relatively high levels that
have marked their almost continuous growth
over the last 20 years. Cephalopods are
fast-growing species highly influenced by
environmental variability, which probably
explains their catch variability, including

the recent decline in catches for the three
main squid species — jumbo flying squid
(Dosidicus gigas), Argentine shortfin squid
(Illex argentinus) and Japanese flying squid
(Todarodes pacificus).

Shrimp and prawn catches recorded new
highs in 2017 and 2018 at over 336 000 tonnes,
mostly due to the continued recovery in
catches of Argentine red shrimp (Pleoticus
muelleri) as a result of successful management
measures enforced by the national authorities
of Argentina. The increase in catches offset
declines in the other main shrimp species,

SHARE OF GLOBAL CAPTURES (CUMULATIVE PERCENTAGE)
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W\LREIf\lE CAPTURE PRODUCTION: MAJOR PRODUCING COUNTRIES AND TERRITORIES
Production Producti
(average per year) rocuction Percentage
Country or territory 1980s  1990s  2000s 2015 2016 2017 of total
(million tonnes, live weight)
China 3.82 9.96 12.43 14.39 13.78 13.19 12.68 15
Peru (total) 4.14 8.10 8.07 4.79 3.77 4.13 7.15 8
Peru (excluding anchoveta) 2.50 2.54 0.95 1.02 0.92 0.83 0.96 -
Indonesia 1.74 3.03 4.37 6.22 6.11 6.31 6.71 8
Russian Federation 1.51 4.72 3.20 417 4.47 4.59 4.84 6
United States of America 4.53 5.15 4.75 5.02 4.88 5.02 4.72 6
India 1.69 2.60 2.95 3.50 3.71 3.94 3.62 4
Viet Nam 0.53 0.94 1.72 2.71 2.93 3.15 3.19 4
Japan 10.59 6.72 4.41 3.37 3.17 3.18 3.10 4
Norway 2.21 2.43 2.52 2.29 2.03 2.38 2.49 3
Chile (total) 4.52 5.95 4.02 1.79 1.50 1.92 2.12 3
Chile (excluding anchoveta) 4.00 4.45 2.75 1.25 1.16 1.29 1.27 -
Philippines 1.32 1.68 2.08 1.95 1.87 1.72 1.89 2
Thailand 2.08 2.70 2.38 1.32 1.34 1.31 1.51 2
Mexico 1.21 1.18 1.31 1.32 1.31 1.46 1.47 2
Malaysia 0.76 1.08 1.31 1.49 1.57 1.47 1.45 2
Morocco 0.46 0.68 0.97 1.35 1.43 1.36 1.36 2
Republic of Korea 2.18 2.25 1.78 1.64 1.35 1.35 1.33 2
Iceland 1.43 1.67 1.66 1.32 1.07 1.18 1.26 1
Myanmar 0.50 0.61 1.10 1.11 1.19 1.27 1.14 1
Mauritania 0.06 0.06 0.19 0.39 0.59 0.78 0.95 1
Spain 1.21 1.13 0.92 0.97 0.91 0.94 0.92 1
Argentina 0.41 0.99 0.94 0.80 0.74 0.81 0.82 1
Taiwan Province of China 0.83 1.05 1.02 0.99 0.75 0.75 0.81 1
Denmark 1.86 1.71 1.05 0.87 0.67 0.90 0.79 1
Canada 1.41 1.09 1.01 0.82 0.84 0.81 0.78 1
Iran (Islamic Republic of) 0.11 0.23 0.31 0.54 0.59 0.69 0.72 1
Total 25 major producers 51.10 67.71 66.45 65.11 62.58 64.60 67.83 80
Total all other producers 21.00 14.15 15.12 15.39 15.69 16.61 16.58 20
World total 72.10 81.86 81.56 80.51 78.27 81.21 84.41 100

SOURCE: FAQ.
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mf\%lf\lE CAPTURE PRODUCTION: MAJOR SPECIES AND GENERA
Production Production
Species ifem (ngg%‘l‘ggl y:l ol 2015 2016 2017 Pirf: E;:r%al?e
(thousand tonnes, live weight)
Finfish
Anchoveta, Engraulis ringens 7276 4310 3192 3923 7 045 10
Alaska pollock, Gadus chalcogrammus 2 897 3373 3476 3 489 3397 5
Skipjack tuna, Katsuwonus pelamis 2 494 2822 2 862 2785 3161 4
Atlantic herring, Clupea harengus 2162 1512 1640 1816 1820 3
Blue whiting, Micromesistius poutassou 1182 1414 1190 1559 1712 2
European pilchard, Sardina pilchardus 1084 1176 1279 1437 1 608 2
Pacific chub mackerel, Scomber japonicus 1 483 1 457 1565 1514 1557 2
Yellowfin tuna, Thunnus albacares 1239 1377 1479 1513 1 458 2
Scads nei,’ Decapterus spp. 1199 1041 1046 1186 1336 2
Atlantic cod, Gadus morhua 948 1304 1329 1308 1218 2
Largehead hairtail, Trichiurus lepturus 1326 1272 1234 1221 1151 2
Atlantic mackerel, Scomber scombrus 751 1247 1141 1218 1047 1
Japanese anchovy, Engraulis japonicus 1347 1336 1128 1 060 957 1
Sardinellas nei, Sardinella spp. 899 1057 1106 1138 887 1
Others 41187 41 936 42 343 43 444 43 572 61
Finfish total 67 474 66 634 66 012 68 613 71 926 100
Crustaceans
Natantian decapods nei, Natantia 784 825 879 975 850 14
Gazami crab, Portunus trituberculatus 383 561 523 513 493 8
Akiami paste shrimp, Acetes japonicus 585 544 486 453 439 7
Antarctic krill, Euphausia superba 156 251 274 252 322 5
Marine crabs nei, Brachyura 265 360 343 343 314 5
Blue swimming crab, Portunus pelagicus 175 237 259 302 298 5
Argentine red shrimp, Pleoticus muelleri 57 144 179 244 256 4
Esfi?rzrsr;r;?ugh shrimp, Trachypenaeus 314 368 314 286 248 4
Others 2735 2819 2722 2 659 2776 46
Crustaceans total 5454 6 109 5979 6 027 5997 100
Molluscs
Jumbo flying squid, Dosidicus gigas 823 1 004 747 763 892 15
Marine molluscs nei, Mollusca 802 759 674 648 664 11
é"n:';’::;g;m;:' Loliginidae, 641 693 629 655 570 10
Common squids nei, Loligo spp. 248 358 319 311 369 6
guﬂilelf.i;h, bobtail squids nei, Sepiidae, 301 405 379 305 348 6
epiolidae
Cephalopods nei, Cephalopoda 382 388 394 433 322
Yesso scallop, Patinopecten yessoensis 309 243 224 247 316
Others 3110 3279 2 361 2 560 2 478 42 }
Molluscs total 6616 7129 5728 6012 5959 100
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TABLE 3
(CONTINUED)

Production Production

T omnAonia " Percentage

szl (average per year)
ge per ! 2018

(thousand tonnes, live weight)

Other animals

Jellyfishes nei, Rhopilema spp. 312 355 293 263 264 50
Aquatic invertebrates nei, Invertebrata 25 121 119 120 116 22
Sea cucumbers nei, Holothuroidea 22 31 34 38 48

Chilean sea urchin, Loxechinus albus 38 32 30 31 32 6
2(;7::;350” jellyfish, Stomolophus 6 42 25 47 29 6
Sea urchins nei, Strongylocentrotus spp. 34 33 28 30 25 5
Others 22 22 25 27 16 3
Other animals total 459 636 554 556 531 100
Total all species 80 002 80 507 78 272 81208 84 412

! nei not elsewhere included.

SOURCE: FAO.

»  notably, akiami paste shrimp (Acetes : 1997 at about 45 million tonnes. The observed
japonicus) and southern rough shrimp i fluctuations in catches are partly attributed to
(Trachypenaeus curvirostris). : the allocation of China’s catches of “marine

> Lobster catches continued to be reported fishes not elsewhere included” to area 61,
at more than 300,000 tonnes, following the : the Northwest Pacific, of which a significant
highest catches of 316 000 tonnes reported in proportion of catches include fish caught by
2016. Catches of American lobster (Homarus distant-water nations fishing in other areas.
americanus) have increased continuously since :
2008, and now account for over half of the Catches in other temperate areas have been
total catches in this group, also offsetting © mostly stable in the last ten years, with the
the decrease in catches in the second major :  exception of recent decreases in areas 41 and
species, Norway lobster (Nephrops norvegicus).  : 81, the Southwest Atlantic and the Southwest
: Pacific, partly the result of greatly reduced
Catch statistics by FAO Major Fishing Area for :  catches by distant-water fishing nations targeting
the last 5 years, as well as catches in recent : cephalopods in the Southwest Atlantic and
decades, are presented in Table 4. Clear tendencies @ various species in the Southwest Pacific.
can be noted if fishing areas are classified in the :
following categories (Figure 5): © In tropical areas, the trend of increasing catches
© continued in 2017 and 2018, with catches in the
> temperate areas (areas 21, 27, 37, 41, 61, 67 ©  Indian Ocean (areas 51 and 57) and the Pacific
and 81); ' Ocean (area 71) reaching the highest levels
> tropical areas (areas 31, 51, 57 and 71); : recorded at 12.3 million tonnes and 13.5 million
» upwelling areas (areas 34, 47, 77 and 87); :  tonnes, respectively.
» Arctic and Antarctic areas (areas 18, 48, 58
and 88). i In the Indian Ocean, catches have been
. increasing steadily since the 1980s, particularly
Catches in temperate areas continue to remain in area 57, the Eastern Indian Ocean, with
stable at between 37.5 million tonnes and :  catches of small pelagics, large pelagics (tunas
39.6 million tonnes per year following the two ¢ and billfish), and shrimps driving most of
highest peaks in catches between 1988 and i the increase. »
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TABLE 4
CAPTURE PRODUCTION: FAO MAJOR FISHING AREAS

Production

Production
(average per year)

Fishing
area
code

Fishing - Percentage
area name 1980s 1990s 2000s 2015 2016 2017 share

(million tonnes, live weight)

Inland water captures

01 Africa - inland waters 1.47 1.89 2.34 2.84 2.87 3.00 3.00 25
02 America, North - inland waters 0.23 0.21 0.18 0.21 0.26 0.22 0.30
03 America, South — inland waters 0.32 0.33 0.39 0.36 0.34 0.35 0.34 3
04 Asia - inland waters 2.87 4.17 5.98 7.30 7.44 7.90 7.95 66
05 Europe - inland waters! 0.28 0.43 0.36 0.43 0.44 0.41 0.41
06 Oceania - inland waters 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0
07 !:rﬁ;rrr:jrvf;\;ifsf Union area - 0.5 _ _ _ B _ _ 0
Inland waters total 5.70 7.05 9.27 11.15 11.37 11.91 12.02 100
Marine water captures
21 Atlantic, Northwest 2.91 2.33 2.22 1.85 1.82 1.75 1.68 7
27 Atlantic, Northeast 10.44 10.39 9.81 9.14 8.32 9.33 9.32 41
31 Atlantic, Western Central 2.01 1.83 1.55 1.40 1.54 1.45 1.49 7
34 Atlantic, Eastern Central 3.20 3.56 3.76 4.45 4.88 5.41 5.50 24
37 Mediterranean and Black Sea 1.84 1.50 1.54 1.33 1.26 1.36 1.31
41 Atlantic, Southwest 1.78 2.25 2.15 2.44 1.58 1.84 1.79
47 Altantic, Southeast 2.32 1.56 1.54 1.68 1.70 1.68 1.55 7
Aflantic Ocean and 24.50 23.41 2257 2229 21.09 2282 22.64 100
51 Indian Ocean, Western 2.38 3.68 4.24 4.72 5.03 5.45 5.51 45
57 Indian Ocean, Eastern 2.67 4.13 5.48 6.35 6.41 6.92 6.77 55
Indian Ocean total 5.05 7.81 9.72 11.07 11.44 12.37 12.28 100
61 Pacific, Northwest 20.95 21.80 19.97 21.09 20.94 20.24 20.06 41
67 Pacific, Northeast 2.74 2.98 2.79 3.17 3.11 3.38 3.09 6
71 Pacific, Western Central 5.94 8.51 10.78 12.74 12.99 12.73 13.54 28
77 Pacific, Eastern Central 1.62 1.44 1.81 1.66 1.64 1.75 1.75 4
81 Pacific, Southwest 0.57 0.82 0.69 0.55 0.47 0.47 0.45 1
87 Pacific, Southeast 10.23 14.90 13.10 7.70 6.30 7.19 10.27 21
Pacific Ocean total 42.06 50.45 49.14  46.91 45.46  45.76  49.16 100
15, 48 Archc and Antardlic 0.48 019 014 024 028 026 033 100
Marine waters total 72.10 81.86 81.56 80.51 78.27 81.21 84.41
Marine captures by major fishing area
Temperate areas 41.24  42.07  39.16 39.57 37.49 38.37 37.69 45
Tropical areas 13.01 18.14 22.05 25.20 25.98 26.55 27.31 32
Upwelling areas 17.37 21.45 20.21 15.49 14.53 16.03 19.07 23
Arctic and Antarctic areas 0.48 0.19 0.14 0.24 0.28 0.26 0.33 0
Marine waters total: major fishing areas  72.10  81.86 81.56  80.51 78.27  81.21 84.41 100

VIncludes the Russian Federation.
SOURCE: FAO.
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FIGURE 6
TRENDS IN THREE MAIN CATEGORIES OF FISHING AREAS
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In area 71, the Western Central Pacific, tuna : Catches in upwelling areas are characterized by
and tuna-like species accounted for most of : high annual variability. Their combined catches
the increase in catches, with skipjack tuna in : (Figure 6) are highly influenced by catches in
particular increasing from 1.0 million tonnes area 87, the Southeast Pacific, where El Nifo
to over 1.8 million tonnes in the last 20 years. : oceanographic conditions strongly influence the
In comparison, catches for the other main abundance of anchoveta. Such catches account for
species groups have remained stable, or in the ¢ 50-70 percent of total catches in area 87.
case of small pelagics, have even decreased in :
recent years. ¢ In this area, the long-term trend has been one
: of declining catches since the mid-1990s, even
In area 31, the Western Central Atlantic, catches taking into account the fluctuation in catches
have continued to be relatively stable since the :of anchoveta. Annual catches have decreased
mid-2000s, fluctuating between 1.4 million : from over 20 million tonnes in 1994 to between
tonnes and 1.6 million tonnes per year. Trends in ~ : about 7 million tonnes and 10 million tonnes
total production are largely dependent on ¢ inrecent years — driven by decreasing catches
catches by the United States of America of Gulf :  of two of the main species: anchoveta and
menhaden (Brevoortia patronus), a clupeoid . Chilean jack mackerel (Trachurus murphyi).
species that is processed into fishmeal and © However, high-value catches of jumbo flying
fish oil, and that accounts for 35 percent of the : squid have continued to grow significantly since
total catches. : the 2000s, partially offsetting the decline in
: catches of other species. »
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In area 34, the Eastern Central Atlantic Ocean,
catches have increased almost continuously,
reaching 5.5 million tonnes in 2018, the highest
catches recorded. In area 47, the Southeast
Atlantic, the opposite trend has occurred, with
catches progressively decreasing from the peak of
3.3 million tonnes in 1978, although catches have
recovered from their recent lows of 1.2 million
tonnes recorded in 20009.

In area 77, the Eastern Central Pacific, catches
have generally remained static, ranging between
1.6 million tonnes and 2 million tonnes per year.

The Antarctic fishing areas (areas 48, 58 and
88) reported their highest catches since the
early 1990s, at 331 000 tonnes. Catches in the
region are almost entirely driven by Antarctic
krill (Euphausia superba), which increased from
less than 100 000 tonnes in the late 1990s to
313 000 tonnes in 2018, following a decline in
the early 1990s. Catches of the second-most
important species, Patagonian toothfish
(Dissostichus eleginoides), continued to be
relatively stable at between 10 500 tonnes and
12 200 tonnes per year.

Inland waters capture production

Global catches in inland waters have increased
steadily year on year, reaching over 12 million
tonnes in 2018, the highest levels recorded.
Similarly, the share of inland waters in the
total for global captures also increased from
8.0 percent in the late 1990s to 12.5 percent in
2018, offsetting the decline in marine captures
since the late 1990s.

However, this continuously rising trend in

inland fisheries production may be misleading,
as the increase in catches can partially be
attributed to improved reporting and assessment
at the country level rather than entirely due to
increased production. Many of the data collection
systems for inland waters are unreliable, or in
some cases non-existent, while improvements

in reporting may also mask trends in

individual countries.

Inland water catches have been relatively stable
in China, the top producer, averaging about
2.1 million tonnes per year over the last 20 years,

|18 |

while the increase in total inland water catches
has largely been driven by a number of other
major producing countries — notably, India,
Bangladesh, Myanmar and Cambodia (Figure 7).
Most of the countries reporting declining catches
represent a relatively low contribution to global
production of inland water captures, although
some of these are locally important food sources
in the national or regional diets — in particular,
Brazil, Thailand and Viet Nam.

Inland water captures are more concentrated
than marine captures among major producing
nations endowed with important waterbodies or
river basins. In 2018, 16 countries produced over
80 percent of total inland captures, compared
with 25 countries for marine captures.

For the same reason, the top producers of inland
water captures are also more concentrated
geographically, and are particularly important
contributors to total captures in Asia, where
inland water catches provide an important food
source for many local communities. Asia has
consistently accounted for two-thirds of global
inland water production since the mid-2000s
(Table 5), while the top six producers are all located
in Asia and accounted for 57 percent of total
inland water catches in 2018.

Africa accounts for 25 percent of the global
inland captures, where they represent an
important source of food security, particularly

in the case of landlocked and low-income
countries. The combined catches for Europe and
the Americas account for 9 percent of total inland
captures, while in Oceania catches are negligible.

Four major species groups account for about

85 percent of total inland water catches. The first
group “carps, barbels and other cyprinids”

has shown a continuous increase, rising

from about 0.6 million tonnes per year in the
mid-2000s to over 1.8 million tonnes in 2018,
and explains most of the increase in catches from
inland waters in recent years. Catches of the
second-largest group “tilapias and other cichlids”
have remained stable at between 0.7 million
tonnes and 0.85 million tonnes per year, while
catches of freshwater crustaceans and freshwater
molluscs have also remained relatively stable

at from about 0.4 million tonnes to 0.45 million
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FIGURE 7
TOP FIVE INLAND WATERS CAPTURE PRODUCERS
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tonnes per year, following a decline from their : doubled between 1996 (1 035 species) and
peak catches in the early 2000s and mid-1990s. © 2018 (2 221 species) thanks to FAO's efforts, a
: significant proportion of catches are still not
] i reported at the species level, particularly for
Data sources (md qUUl“y : groups such as sharks, rays and chimaeras in
of FAO capture statistics . marine capture.
National reports are the main, although not the The quality and completeness of data also vary
only, source of data used to maintain and update :  between marine and inland water captures,
FAO'’s capture fishery databases. Hence, the :  with marine catches having generally more
quality of FAO statistics depends largely on the : complete data available by species than do inland
accuracy, completeness and timeliness of the data : captures. In addition, there are also issues of
collected by national fisheries institutions and ¢ timeliness or the non-reporting of the data to
annually reported to FAO. i FAO, which affects the quality and completeness
: of FAO’s estimates of total capture fisheries.
Often, the data submitted are incomplete, The late submission of questionnaires makes
inconsistent, or do not comply with international @ it challenging for FAO to process, validate
reporting standards, and FAO works to curate ¢ and review the capture fisheries statistics — in
the data as far as possible in collaboration with : particular for the most recent year — prior to the
the countries. While the species breakdown i official release of the data, usually in mid-March
(an indicator of quality in reported catches) . every year. In the absence of national reports
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TABLE 5

INLAND WATERS CAPTURE PRODUCTION: MAJOR PRODUCING COUNTRIES

Production
(average per year)

Country 1980s 1990s 2000s 2015

(million tonnes, live weight)

Top 25 Inland water capture producers

Production

2016

2017

Percentage
of total,
2018

China 0.54 1.46 2.11 1.99 2.00 2.18 1.96 16
India 0.50 0.58 0.84 1.35 1.46 1.59 1.70 14
Bangladesh 0.44 0.50 0.86 1.02 1.05 1.16 1.22 10
Myanmar 0.14 0.15 0.48 0.86 0.89 0.89 0.89 7
Cambodia 0.05 0.09 0.34 0.49 0.51 0.53 0.54 4
Indonesia 0.27 0.31 0.31 0.47 0.43 0.43 0.51 4
Uganda 0.19 0.22 0.33 0.40 0.39 0.39 0.44 4
Nigeria 0.10 0.10 0.21 0.34 0.38 0.42 0.39 3
United Republic of Tanzania 0.25 0.29 0.30 0.31 0.31 0.33 0.31 3
Russian Federation 0.09 0.26 0.22 0.29 0.29 0.27 0.27 2
Egypt 0.12 0.23 0.27 0.24 0.23 0.26 0.27 2
Eftmhzccrzﬂgfe”b“c 0.13 017 023 0.23 0.23 0.23 0.23 2
Brazil 0.20 0.18 0.24 0.23 0.22 0.22 0.22 2
Mexico 0.10 0.11 0.11 0.15 0.20 0.17 0.22 2
Malawi 0.07 0.06 0.06 0.14 0.15 0.20 0.22 2
Thailand 0.10 0.18 0.21 0.18 0.19 0.19 0.20 2
Philippines 0.26 0.19 0.15 0.20 0.16 0.16 0.16 1
Viet Nam 0.11 0.14 0.21 0.15 0.15 0.16 0.16 1
Pakistan 0.07 0.13 0.12 0.13 0.14 0.14 0.14 1
Chad 0.05 0.08 0.08 0.10 0.11 0.11 0.11 1
Iran (Islamic Republic of) 0.01 0.09 0.07 0.09 0.09 0.10 0.11 1
Kenya 0.09 0.18 0.14 0.16 0.13 0.10 0.10 1
Mozambique 0.00 0.01 0.02 0.09 0.10 0.10 0.10 1
Mali 0.07 0.09 0.10 0.09 0.10 0.11 0.09 1
Ghana 0.05 0.06 0.08 0.09 0.09 0.09 0.09 1
Top 25 producers 4.01 5.86 8.08 9.79 10.01 10.53 10.64 89
Total all other producers 1.69 1.19 1.19 1.36 1.36 1.37 1.38 11
All producers 5.70 7.05 9.27 11.15 11.37 11.91 12.02 100
Inland water captures, by region

Asia 2.87 4.17 5.98 7.30 7.44 7.90 7.95 66
Africa 1.47 1.89 2.34 2.84 2.87 3.00 3.00 25
Americas 0.56 0.54 0.58 0.57 0.60 0.58 0.63

Europe 0.28 0.43 0.36 0.43 0.44 0.41 0.41

Oceania 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Others' 0.51 - - - - - -

World total 5.70 7.05 9.27 11.15 11.37 11.91 12.02 100
VIncludes the Union of Soviet Socialist Republics.

SOURCE: FAO.
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or in the event of inconsistencies in the data,
FAO may make estimates based on the best data
available from alternative official data sources
(including data published by regional fisheries
management organizations [RFMOs]), or through
standard methodologies.

It is a concern that some countries have not
responded to FAO questionnaires in recent years.
In 2018, catches for a number of large capture
producers were partially estimated due to
non-reporting or data-reliability issues:

» Brazil has not reported official production
(capture and aquaculture) data to FAO since
2014, and its statistics have been estimated,
with the exception of data on tunas and
tuna-like species obtained through RFMOs.

» Indonesia launched the One Data Initiative

in May 2016 to standardize the procedures

for the collection, processing and open data
access of fisheries and, as a consequence,
improve the quality of data. In the context of
transition between two systems, catches were

partially estimated by FAO in 2017 and 2018

to improve the reliability and consistency in

relation to the historical trends.

Starting with 2015 data and going back to

2006, FAO has worked with Myanmar to

revise historical catches for marine and inland

captures downwards, based on estimates of
fishing capacity. FAO continues to apply the
same methodology, estimating the most recent
years’ catches, while collaborating with the
country to improve fishery data collection in

Myanmar’s Yangon Region.

Improvements in the overall quality of the
catch data in FAO’s global databases can only
be obtained by enhancing the national data
collection systems, to produce better information
that can support policy and management
decisions at the national and regional levels
(see “FAO’s approach to improving the quality
and utility of capture fishery data” [FAO,
2018a, pp. 92-98]). FAO continues to support
projects to improve national data collection
systems, including sampling schemes based
on sound statistical analysis, coverage of
fisheries subsectors not sampled before, and
standardization of sampling at landing sites. m
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AQUACULTURE
PRODUCTION

Overall status of production
and trend in growth

According to the latest worldwide statistics
on aquaculture compiled by FAO, world
aquaculture production attained another
all-time record high of 114.5 million tonnes
in live weight in 2018 (Figure 8), with a total
farmgate sale value of USD 263.6 billion.

The total production consisted of 82.1 million
tonnes of aquatic animals (USD 250.1 billion),
32.4 million tonnes of aquatic algae

(USD 13.3 billion) and 26 000 tonnes of
ornamental seashells and pearls (USD 179 000).

The farming of aquatic animals in 2018

was dominated by finfish (54.3 million

tonnes, USD 139.7 billion), harvested from
inland aquaculture (47 million tonnes,

USD 104.3 billion) as well as marine and
coastal aquaculture (7.3 million tonnes,

USD 35.4 billion). Following finfish were
molluscs (17.7 million tonnes, USD 34.6 billion) —
mainly bivalves — crustaceans (9.4 million
tonnes, USD 69.3 billion), marine invertebrates
(435 400 tonnes, USD 2 billion), aquatic turtles
(370 000 tonnes, USD 3.5 billion), and frogs
(131 300 tonnes, USD 997 million).

World aquaculture production of farmed aquatic
animals grew on average at 5.3 percent per
year in the period 2001-2018 (Figure 9), whereas
the growth was only 4 percent in 2017 and

3.2 percent in 2018. The recent low growth

rate was caused by the slowdown in China, the
largest producer, where aquaculture production
growth of only 2.2 percent in 2017 and

1.6 percent in 2018 were witnessed, while the
combined production from the rest of the world
still enjoyed moderate growth of 6.7 percent
and 5.5 percent, respectively, in the same

two years.

Global production of farmed aquatic algae,
dominated by seaweeds, experienced relatively
low growth in the most recent years, and

even fell by 0.7 percent in 2018. This change

was mainly caused by the slow growth in the »
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FIGURE 8
WORLD AQUACULTURE PRODUCTION OF AQUATIC ANIMALS AND ALGAE, 19902018
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FIGURE 9
ANNUAL GROWTH RATE OF AQUACULTURE FISH PRODUCTION QUANTITY IN THE NEW MILLENNIUM
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» output of tropical seaweeds species and reduced
production in Southeast Asia, while seaweed
farming production of temperate and coldwater
species was still on the rise.

The subsector of breeding and cultivation of
aquatic animals and plants for ornamental

use is a well-established economic activity
widely distributed around the world.
Crocodiles, alligators and caimans are also
commercially farmed in some countries for
hides and meat. However, there is a lack of
data on the production of ornamental aquatics.
Available data on farm-raised crocodiles, etc.
partially covering the producing countries

are in number of animals rather than weight.
Hence, they are excluded from the discussion in
this section.

The high annual growth rates in world
production of aquatic animals at 10.8 percent
and 9.5 percent witnessed in the 1980s and
1990s, respectively, have slowed gradually in the
third millennium. The average annual growth
rate was 5.8 percent in the period 2001-2010 and
4.5 percent in the period 2011-2018 (Figure 9).

Despite the slow growth at the world level,

a high growth rate in the period 2009-2018
was still observed in a number of countries,
including major producers such as Indonesia
(12.4 percent), Bangladesh (9.1 percent), Egypt
(8.4 percent) and Ecuador (12 percent).

Contribution to total fishery production

Based on time-series data of major species
groups, world aquaculture production has

progressively surpassed that of capture fisheries.

The “farming more than catch” milestones
were reached in 1970 for aquatic algae, in 1986
for freshwater fishes, in 1994 for molluscs, in
1997 for diadromous fishes, and in 2014 for
crustaceans. However, despite the increasing
output from global aquaculture, farming of
marine fishes is unlikely to overtake marine
capture production in the future.

The contribution of world aquaculture

to world fish production has constantly
increased, reaching 46.0 percent in 201618,
up from 25.7 percent in 2000. By excluding the
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largest producer, China, this share reached

29.7 percent in 2018 in the rest of the world,
compared with 12.7 percent in 2000. At the
regional level, aquaculture accounted for

16-18 percent of total fish production in

Africa, the Americas and Europe, followed

by 12.7 percent in Oceania. The share of
aquaculture in Asian fish production (excluding
China) rose to 42 percent in 2018, up from

19.3 percent in 2000 (Figure 10).

In 2018, 39 countries, located across all regions
except Oceania, produced more aquatic animals
from farming than fishing. These countries,
home to about half of the world population,
harvested 63.6 million tonnes of farmed fish,
while their combined capture production was
26 million tonnes. Aquaculture accounted for
less than half but over 30 percent of total fish
production in another 22 countries in 2018,
including several major fish producers such as
Indonesia (42.9 percent), Norway (35.2 percent),
Chile (37.4 percent), Myanmar (35.7 percent)
and Thailand (34.3 percent).

A lack of reporting by 35-40 percent of

the producing countries, coupled with
insufficient quality and completeness in
reported data, hinders FAO's efforts to
present an accurate and more detailed picture
of world aquaculture development status

and trends. FAO received 119 national data
reports in 2018, representing 87.6 percent
(71.9 million tonnes, excluding aquatic plants)
of total food fish production by volume.
Several non-reporting countries regularly
publish reports on fisheries and aquaculture.
These reports were used by FAO to estimate,
production from non-reporting countries at
12.4 percent (10.1 million tonnes) of the total
production. The remaining data are official
statistics collected on an ad hoc basis from a
few countries that did not respond officially
to FAO’s request for national data.

Among the top ten countries with the

largest total farmed and wild production

in 2018, four exceed the 50 percent mark of
aquaculture production as a percentage of

total fish production (i.e. China 76.5 percent,

India 57 percent, Viet Nam 55.3 percent and
Bangladesh 56.2 percent); the other six are »
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FIGURE 10
CONTRIBUTION OF AQUACULTURE IN TOTAL PRODUCTION OF AQUATIC ANIMALS
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» mostly well below the 50 percent mark (i.e.
Peru 1.4 percent, the Russian Federation
3.8 percent, the United States of America

9 percent, Japan 17 percent and Norway
35.2 percent).

Inland aquaculture

Inland aquaculture produces most farmed
aquatic animals, mainly in freshwater;

hence, it is interchangeably called freshwater
aquaculture in most producing countries.

In some countries, inland aquaculture also uses
saline—alkaline waters to grow local species
naturally adapted to such environments, or
introduced species, including marine species,
that tolerate the conditions and perform
satisfactorily in meeting farmers” expectations.

Farming systems are very diverse in terms

of culture methods, practices, facilities and
integration with other agricultural activities.
Earthen ponds remain the most commonly
used type of facility for inland aquaculture
production, although raceway tanks,
aboveground tanks, pens and cages are also
widely used where local conditions allow.
Rice—fish culture remains important in areas
where it is traditional, but it is also expanding
rapidly, especially in Asia. However, there have
been rapid and significant advances in the
improvement of integrated inland aquaculture
farming systems in recent years, resulting in
not only higher productivity and improved
resource-use efficiency, but also reduced
impact on the environment.

In 2018, inland aquaculture produced

51.3 million tonnes of aquatic animals,
accounting for 62.5 percent of the world’s
farmed food fish production, as compared with
57.9 percent in 2000. In inland aquaculture,
the dominant position of finfish was

gradually reduced from 97.2 percent in 2000

to 91.5 percent (47 million tonnes) in 2018,
reflecting the strong growth of other species
groups, particularly crustacean farming

in freshwater in Asia, including shrimps,
crayfish and crabs (Jable 6). Inland aquaculture
production of shrimps includes significant
volumes of marine species such as the whiteleg
shrimp grown in freshwater and in some arid
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regions with saline—alkaline water, for example,
the Gobi Desert in Xinjiang, China, the farthest
place from the sea on earth.

Coastal aquaculture and mariculture

Coastal aquaculture plays an important role in
livelihoods, employment and local economic
development among coastal communities in
many developing countries. It is practised in
completely or partially artificial structures in
areas adjacent to the sea, such as coastal ponds
and gated lagoons. In coastal aquaculture with
saline water, the salinity is less stable than in
mariculture because of rainfall or evaporation,
depending on the season and location.
Although coastal ponds for aquaculture, modern
or traditional, are found in almost all regions
in the world, they are far more concentrated

in South, Southeast and East Asia and Latin
America for raising crustaceans, finfish,
molluscs and, to a lesser extent, seaweeds.
While many Asian countries, and more recently,
Latin American, European and North American
countries have developed their expertise and
support institutions for marine and coastal
aquaculture, most African countries are far
behind despite ambitious projections at the
regional and national levels. Proper policies
and planning, supported by an enabling
environment in support of infrastructure,
technical expertise and investment are needed
to promote marine aquaculture in Africa.

Mariculture, or marine aquaculture, is
conducted in the sea, in a marine water
environment. For some species whose
production relies on the naturally occurring
seed in the sea, the production cycle is entirely
in the sea. For those species that rely on seed
produced from hatchery and nursery facilities
even in freshwater, mariculture represents the
grow-out phase of the production cycle.

Because countries usually combine production
from coastal aquaculture and mariculture

for data reporting to FAO, it is difficult to
separate mariculture from coastal aquaculture
figures. This is particularly the case for finfish
produced from both coastal ponds and cages
in the sea, especially in Asia. In contrast to
Asia, farmed finfish in saltwater are mostly
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TABLE 6

AQUACULTURE PRODUCTION OF MAIN SPECIES GROUPS BY CONTINENT IN 2018

Category Africa

Americas

Asia
(- Cyprus)

Europe

(+ Cyprus) Oceania

Inland aquaculture

(thousand tonnes, live weight)

1. Finfish 1893 1139 43 406 508 46 951
2. Crustacea 0 73 3579 0 3653
3. Molluscs 207 207
4. Other aquatic animals 1 528 0 528
Subtotal 1893 1213 47 719 508 6 51 339
Marine and coastal aquaculture

1. Finfish 291 1059 3 995 1892 92 7 328
2. Crustacea 888 4834 0 6 5734
3. Molluscs 640 15876 680 102 17 304
4. Other aquatic animals 387 3 0 390
Subtotal 302 2 587 25 093 2575 200 30756
All aquaculture

1. Finfish 2184 2197 47 400 2 399 97 54 279
2. Crustacea 6 961 8 414 0 6 9 387
3. Molluscs 6 640 16 083 680 102 17 511
4. Other aquatic animals 0 1 9215 3 0 919
Total 2196 3799 72 812 3083 205 82 095

NOTES: 0 = production quantity below 500 tonnes; ...
SOURCE: FAO.

produced in the sea, with some exceptions for
countries such as Egypt and species such as
turbot in Europe (Table 7).

Mariculture and coastal aquaculture
collectively produced 30.8 million tonnes
(USD 106.5 billion) of aquatic animals in
2018. Despite technological developments
in marine finfish aquaculture, marine and
coastal aquaculture produce currently many
more molluscs than finfish and crustaceans.
In 2018, shelled molluscs (17.3 million
tonnes) represented 56.2 percent of the

production of marine and coastal aquaculture.

Finfish (7.3 million tonnes) and crustaceans
(5.7 million tonnes) taken together were
responsible for 42.5 percent.
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= no production, or production data unavailable.

Aquaculiure Froducﬁon with
and without feeding

Fed aquaculture production has outpaced that
of the non-fed subsector in world aquaculture.
The contribution of non-fed aquaculture in total
farmed aquatic animal production continued to
decline from 43.9 percent in 2000 to 30.5 percent
in 2018 (Figure 11), although its annual production
continued to expand in absolute terms.

In 2018, total non-fed aquaculture production
increased to 25 million tonnes, consisting of

8 million tonnes of filter-feeding finfish raised
in inland aquaculture (mainly silver carp
[Hypophthalmichthys molitrix] and bighead carp
[Hypophthalmichthys nobilis]) and 17 million
tonnes of aquatic invertebrates, mainly marine
bivalve molluscs raised in seas, lagoons and
coastal ponds.
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I\A(ngX(UI.TURE PRODUCTION OF AQUATIC ALGAE BY MAJOR PRODUCERS
2000 2005 2010 2015 2016 2017 2018
(thousand tonnes, live weight)

China 8 227.6 10774.1 12179.7 15 537.9 16 427 .4 17 461.7 18 505.7
Indonesia 205.2 910.6 3915.0 11 269.3 11 050.3 10 547.6 9 320.3
Republic of Korea 374.5 621.2 901.7 1197.1 1351.3 1761.5 1710.5
Philippines 707.0 1 338.6 1801.3 1566.4 1 404.5 14153 1 478.3
pemacrafic E‘”P'e's 401.0 4443 4453 491.0 553.0 553.0 553.0
epublic of Korea

Japan 528.6 507.7 432.8 400.2 391.2 407.8 389.8
Malaysia 16.1 40.0 207.9 260.8 206.0 203.0 174.1
ﬁ:gjﬁi"cr'o}’%*:fmio 49.9 73.6 125.2 172.5 111.1 109.8 103.2
China 48.5 93.6 81.2 73.4 71.9 69.6
Chile 33.5 15.5 12.2 12.0 14.8 16.7 20.7
Viet Nam 15.0 15.0 18.2 13.1 11.2 10.8 19.3
Solomon Islands 2.6 7.1 12.2 10.6 4.8 55
Madagascar 0.7 0.9 4.0 15.4 17.4 17.4 5.3
India 1.1 4.2 3.0 2.0 4.9 5.3
Russian Federation 3.0 0.2 0.6 2.0 1.2 1.5 4.5
Other producers 33.4 37.3 25.6 29.8 25.1 25.2 21.0
Total 10 595.6 14 831.3 20 174.3 31 063.8 31 650.5 32612.9 32 386.2
NOTE: ... = no production, or production data unavailable.

SOURCE: FAO.

In polyculture operations, feeds used for fed
species may also be harvested by filter-feeding
species, depending on the type and quality of
feeds. At the same time, specially designed feeds
are commercially produced and used by some
farmers for bighead carp in southern China,

for razor clams in east and northeast coastal
provinces in China, and for hard clams in Taiwan
Province of China. In Europe, a new practice

has emerged of keeping oyster juveniles in
indoor tanks for grow-out to marketable size by
feeding them with microalgae of selected species
artificially produced in outdoor ponds.

Stocking of filter-feeding carps in multispecies
polyculture farming systems is a common practice
in Asia, Central and Eastern Europe and Latin
America. It enhances overall fish productivity by
utilizing natural food and improving the water
quality in the production system. In recent years,
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another filter-feeding finfish species, Mississippi
paddlefish (Polyodon spathula), has emerged in
polyculture in a few countries, particularly in
China, where the production volume is estimated
to be several thousand tonnes. In addition

to filter-feeding finfish, freshwater bivalves,
including those species that are produced for
freshwater pearl production, are now utilized

for aquaculture-effluent treatment on individual
farms as well as under communal-setting
clustering of several farms.

Marine bivalves, filter-feeding organisms that
extract organic matter from water for growth,
and seaweeds, which grow by photosynthesis
by absorbing dissolved nutrients, are sometimes
described as extractive species. When farmed

in the same area with fed species, they benefit
the environment by removing waste materials,
including waste from fed species, thus lowering

»
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FIGURE 11

FED AND NON-FED AQUACULTURE PRODUCTION, 20002018
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» the nutrient load. Culture of extractive species
with fed species in the same mariculture sites is
encouraged in aquaculture development planning
and zoning exercises in the European Union and
North America. Extractive species production
accounted for 57.4 percent of total world
aquaculture production in 2018.

Aquatic species produced

The great diversity of climatic and environment
conditions in locations across the world where
aquaculture is practised has given rise to a

rich and diverse number of species utilized

in different types of aquaculture production
practices with freshwater, brackish-water, marine
water and inland saline water.

For 2018, FAO has recorded aquaculture
productions for reporting countries and
territories under a total of 622 units, defined

for statistics purpose as “species items”.
Aquaculture production of these 622 species
items corresponds to 466 individual species,

7 interspecific hybrids of finfish, 92 species
groups at genus level, 32 species groups at family
level, and 25 species groups at the level of order
or higher.

However, counting the number of “species items”
can be misused by many as the total number

of farmed aquatic species. For example, in the
FAO database, in addition to European seabass
(Dicentrarchus labrax) and spotted seabass (D.
punctatus), there is also the production data of
“seabass not elsewhere included” (Dicentrarchus
spp.) for when the reporting country was not
sure of the exact species produced. This results in
three species items, whereas in reality the genus
Dicentrarchus has only two species.

The above-mentioned numbers do not include
those species produced from aquaculture
research experiments, cultivated as live feed in
aquaculture hatchery operations, or ornamental
aquatic animals produced in captivity. The total
number of commercially farmed species items
recorded by FAO has increased by 31.8 percent,
from 472 in 2006 to 622 in 2018, as a result of
further FAO’s investigations and improvement
in data reporting by producing countries.
However, the FAO data do not keep pace with
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the actual species diversification in aquaculture.
Numerous single species registered in the official
statistics of many countries consist in reality

of multiple species, and sometimes hybrids.
While FAO has recorded only seven finfish
hybrids in commercial production, the number of
hybrids farmed is much greater.

As of 2018, there were about 200-300 more
species, including some hybrids, known to have
been farmed in aquaculture in addition to the
above-mentioned 466 species and 7 hybrids.
Their absence from the FAO global production
statistics is due to the difficulties encountered
in field data collection, the highly aggregated
species grouping in the standard list of

species in national statistics system, and data
confidentiality in respect of national laws.

Despite the great diversity in the species raised,
aquaculture production by volume is dominated
by a small number of “staple” species or species
groups at the national, regional and global levels.
Finfish farming, the most diverse subsector,
contains 27 species and species groups, which
accounted for over 90 percent of total finfish
production in 2018, of which the 20 most
important species accounted for 83.6 percent of
total finfish production (Table 8). Compared with
finfish, fewer species of crustaceans, molluscs
and other aquatic animals are farmed.

Aquatic algae

In 2018, farmed seaweeds represented

97.1 percent by volume of the total of 32.4 million
tonnes of wild-collected and cultivated

aquatic algae combined. Seaweed farming

is practised in a relatively smaller numbers

of countries, dominated by countries in East

and Southeast Asia. The world production of
marine macroalgae, or seaweed, has more than
tripled, up from 10.6 million tonnes in 2000 to
32.4 million tonnes in 2018 (Table 9). Despite the
slowdown in growth rates in recent years, the
rapid growth in the farming of tropical seaweed
species (Kappaphycus alvarezii and Eucheuma spp.)
in Indonesia as raw material for carrageenan
extraction has been the major driver in the
increase of farmed seaweed production in the
past decade. Indonesia increased its seaweed
farming output from less than 4 million tonnes in »
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W\TOSR SPECIES PRODUCED IN WORLD AQUACULTURE
2010 2012 2014 2016 2018 2018 share
——{HW— (percentage)
Finfish
Grass carp, Ctenopharyngodon idellus 42131 4 590.9 5039.8 5444.5 5704.0 10.5
Silver carp, Hypophthalmichthys molitrix 3972.0 3 863.8 4 575.4 4717.0 4788.5 8.8
Nile tilapia, Oreochromis niloticus 2 657.7 3342.2 3758.4 4165.0 4 525.4 8.3
Common carp, Cyprinus carpio 3331.0 3 493.9 3 866.3 4054.7 4189.5 7.7
Bighead carp, Hypophthalmichthys nobilis 2 496.9 2 646.4 2 957.6 3161.5 3143.7 5.8
Catla, Catla catla 2 526.4 2 260.6 2 269.4 2 509.4 3041.3 5.6
Carassius spp. 2137.8 2 232.6 2511.9 27267 27723 5.1
Freshwater fishes nei,' Osteichthyes 1355.9 1857.4 1983.5 2 582.0 2 545.1 4.7
Atlantic salmon, Salmo salar 1 437.1 2074.4 2 348.1 2 247.3 2 435.9 4.5
Striped catish, Pangasianodon 17494 19854 20368 21917 23595 43
ypophthalmus
Roho labeo, Labeo rohita 1133.2 1 566.0 1670.2 1842.7 2016.8 3.7
Milkfish, Chanos chanos 808.6 943.3 1041.4 1194.8 1327.2 2.4
Torpedo-shaped catfishes nei, Clarias spp. 343.3 540.8 867.0 961.7 12453 2.3
Tilapias nei, Oreochromis (=Tilapia) spp. 472.5 693.4 960.8 972.6 1030.0 1.9
Rainbow trout, Oncorhynchus mykiss 752.4 882.1 794.9 832.1 848.1 1.6
Wuchang bream, Megalobrama 6292 6428 7103 8584 7835 1.4
amblycephala
Marine fishes nei, Osteichthyes 467.7 567.2 661.0 688.3 767.5 1.4
Black carp, Mylopharyngodon piceus 409.5 450.9 505.7 680.0 691.5 1.3
Cyprinids nei, Cyprinidae 639.8 601.1 628.0 596.1 654.1 1.2
Yellow catfish, Pelteobagrus fulvidraco 177.8 233.7 302.7 434.4 509.6 0.9
Other finfishes 6 033.9 6 869.3 7 730.0 8 217.1 8 900.2 16.4
Finfish total 37745.1 42 338.2 47 219.1 51078.0 54 279.0 100
Crustaceans
Whiteleg shrimp, Penaeus vannamei 2 648.5 3144.9 35957 4126.0 4966.2 52.9
Red swamp crawfish, Procambarus clarkii 596.3 548.7 659.3 894.7 1711.3 18.2
Chinese mitten crab, Eriocheir sinensis 572.4 650.7 722.7 748.8 757.0 8.1
Giant tiger prawn, Penaeus monodon 562.9 669.3 701.8 705.9 750.6 8.0
?i;;gﬂnrszer prawn, Macrobrachium 193.1 200.0 204.1 245.0 237.1 2.5
e paver praw Macrobrachium 2177 2162 2337 2384 2344 2.5
Other crustaceans 687.9 586.1 631.1 717.3 729.9 7.8
Crustaceans total 5478.8 6016.0 6748.3 7 676.1 9 386.5 100 }
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TABLE 8
2010 2012 2014 2016 2018 2018 share
(thousand tonnes) (percentage)
Molluscs
Cupped oysters nei, Crassostrea spp. 3570.7 3807.4 4181.6 4 690.8 5171.1 29.5
Japanese carpet shell, Ruditapes 35002 36187 38386 41758 41392 236
philippinarum : : ‘ : : :
Scallops nei, Pectinidae 1 366.6 1 360.9 1576.5 1849.9 1918.0 11.0
Sea mussels nei, Mytilidae 871.4 937.1 992.9 1085.4 1205.1 6.9
Marine molluscs nei, Mollusca 556.3 993.9 1035.4 1118.1 1 056.4 6.0
Constricted tagelus, Sinonovacula constricta 693.3 690.4 752.0 799.3 852.9 4.9
Pacific cupped oyster, Crassostrea gigas 640.7 609.1 623.6 573.8 643.5 3.7
Blood cockle, Anadara granosa 456.7 378.2 434.2 430.4 433.4 2.5
Chilean mussel, Mytilus chilensis 221.5 244.1 238.1 300.6 365.6 2.1
Other molluscs 1850.8 1706.7 2 035.0 1816.0 1725.8 9.9
Molluscs total 13728.3 14346.7 15707.8 16840.1 17 510.9 100
Other animals
Chinese softshell turtle, Trionyx sinensis 261.1 306.3 313.6 335.4 320.9 34.9
Japanese sea cucumber, Apostichopus 126.6 163.9 193.0 204.7 176.8 19.2
japonicus
Aquatic invertebrates nei, Invertebrata 215.5 118.4 103.6 88.0 120.9 13.2
Frogs, Rana spp. 79.6 78.2 87.9 90.7 107.3 1.7
Other miscellaneous animals 109.1 112.3 132.7 190.8 192.7 21.0
Other animals total 791.8 779.2 830.7 909.6 918.6 100
" nei = not elsewhere included — all cases.
SOURCE: FAO.

» 2010 to over 11 million tonnes in 2015 and 2016, from processing factories are used for other
and similar production levels in 2017 and 2018. :  purposes, including feed for abalone culture.
Because of confidentiality, there are limited data The farming of microalgae fits into the
on small-scale seaweed farming reported by a widely accepted definition of aquaculture.
small number of producing countries in Europe ¢ However, microalgae cultivation tends to be
and north America. However, seaweed farming ¢ tightly regulated and monitored at the national or
is gaining increasing attention to be promoted ¢ local level separately from aquaculture. A recently
and monitored for climate and environmentally  conducted national aquaculture census in one
friendly bioeconomy development. : of the top 20 aquaculture-producing countries

:  covered microalgae farming, but it is yet to be
Of the 32.4 million tonnes of farmed seaweeds :  part of the national aquaculture data collection
produced in 2018 (Table 9), some species ¢ and reporting system.
(e.g. Undaria pinnatifida, Porphyra spp.
and Caulerpa spp., produced in East and : Although FAO recorded 87 000 tonnes of
Southeast Asia) are produced primarily as human ! farmed microalgae from 11 countries in 2018,
food, although low-grade products and scraps i 86600 tonnes were reported from China alone.
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WE)LEED AQUACULTURE PRODUCTION OF AQUATIC ALGAE
2000 2005 2010 2015 2016 2017 2018
(thousand tonnes, live weight)
Japanese kelp (Laminaria japonica) 5380.9 5699.1 6525.6 10302.7 10662.6 111745 11 448.3
Eucheuma seaweeds nei' (Eucheuma spp.) 215.3 986.9 34795 10189.8 97759 95780 9237.5
Gracilaria seaweeds (Gracilaria spp.) 55.5 933.2 1657.1 3767.0 4248.9 41742 34548
Wakame (Undaria pinnatifida) 311.1  2439.7 1505.1 22156 2063.5 2341.7 23204
Nori nei (Porphyra spp.) 424.9 703.1 1 040.7 1109.9 13129 1733.1 2017.8
Elkhorn sea moss (Kappaphycus alvarezii) 649.5 12835 18842 1751.8 15245 15452 1597.3
Brown seaweeds (Phaeophyceae) 28528 1827.2 3021.2 436.8 805.0 666.6 891.5
Laver (Porphyra tenera) 529.2 584.2 565.2 688.5 713.4 831.2 855.0
Fusiform sargassum (Sargassum fusiforme) 12.1 115.6 97.0 209.3 216.4 254.6 268.7
Spiny eucheuma (Eucheuma denticulatum) 84.3 171.5 258.7 274.0 214.0 193.8 174.9
Spirulina nei (Spirulina spp.) 48.5 93.5 81.2 73.4 72.0 69.6
Seaweeds nei (algae) 32.5 13.6 8.9 15.2 15.8 20.0 22.5
Other algae 47 .4 25.2 37.6 22.1 24.2 28.1 27.8
Total 10 595.6 14831.3 20174.3 31063.8 31650.5 32612.9 32 386.2

" nei = not elsewhere included.
NOTE: ... = no production, or production data unavailable.
SOURCE: FAO.

Farming of microalgae such as Spirulina spp.,
Chlorella spp., Haematococcus pluvialis and
Nannochloropsis spp., ranging in scale from
backyard to large-scale commercial production,
is well established in many countries for
production of human nutrition supplements and
other uses. The FAO data understate the real
scale of world microalgae farming because of
unavailable data from important producers such
as Australia, Czechia, France, Iceland, India,
Israel, Italy, Japan, Malaysia, Myanmar and the
United States of America.

Aquaculture production distribution
and major producers

As shown in Table 10, the uneven distribution
pattern in aquaculture production and
development across regions and countries
around the globe remain largely unchanged.
There are many developing nations with high
aspirations for strong aquaculture development
to feed their fast-growing populations.

This requires political will to promote
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appropriate policies, strategies and private and
public investment and cooperation with a clear
focus on sustainable production increases.

World aquaculture production of farmed aquatic
animals has been dominated by Asia, with an
89 percent share in the last two decades or so.
Over the same period, Africa and the Americas
have improved their respective shares in world
production of farmed aquatic animals, while
those of Europe and Oceania have dropped
slightly. Among major producing countries,
Egypt, Chile, India, Indonesia, Viet Nam,
Bangladesh and Norway have consolidated their
share in regional or world production to varying
degree over the past two decades. In addition

to Egypt, Nigeria has increased its aquaculture
production significantly to become the second
major producer in Africa, although the share of
Africa is still low at about 2.7 percent of world
aquaculture production.

China has produced more farmed aquatic food
than the rest of the world combined since

1991. Ongoing policies, introduced since 2016, »
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TABLE 10
AQUACULTURE FISH PRODUCTION IN REGIONS, AND BY SELECTED MAJOR PRODUCERS
(thousand tonnes;' percentage of world total)

Region/selected countries 1995 2000 2005 2010 2015 2018
Afri 110.2 399.6 646.4 1285.8 1777.6 21959
rica
(0.45%) (1.23%) (1.46%) (2.23%) (2.44%) (2.67%)
. . 71.8 340.1 539.7 919.6 1174.8 1561.5
9P (0.29%) (1.05%) (1.22%) (1.59%) (1.61%) (1.90%)
Northern Africa. 4.4 48 7.2 10.0 23.8 38.0
excluding Egypt (0.02%) (0.01%) (0.02%) (0.02%) (0.03%) (0.05%)
16.6 25.7 56.4 200.5 316.7 291.3
Nigeria
(0.07%) (0.08%) (0.13%) (0.35%) (0.44%) (0.35%)
Sub-Saharan Africa, 17.4 29.0 431 155.6 262.3 305.1
excluding Nigeria (0.07%) (0.09%) (0.10%) (0.27%) (0.36%) (0.37%)
919.6 1423.4 2176.9 2 514.6 3 274.7 3799.2
Americas
(3.77%) (4.39%) (4.91%) (4.35%) (4.50%) (4.63%)
Chil 157.1 391.6 723.9 701.1 1045.8 1266.1
e
I (0.64%) (1.21%) (1.63%) (1.21%) (1.44%) (1.54%)
Rest of Latin America 283.8 447 4 784.5 1154.5 1615.5 1873.6
and the Caribbean (1.16%) (1.38%) (1.77%) (2.00%) (2.22%) (2.28%)
478.7 584.5 668.5 659.0 613.4 659.6
North America
(1.96%) (1.80%) (1.51%) (1.14%) (0.84%) (0.80%)
. 21 677.1 28 420.6 39 185.9 51 228.8 64 591.8 72 812.2
Asia (- Cyprus)
(88.90%) (87.67%) (88.46%) (88.72%) (88.76%) (88.69%)
15 855.7 21 522.1 28 120.7 355134 43 748.2 47 559.1
China (mainland)
(65.03%) (66.39%) (63.48%) (61.50%) (60.12%) (57.93%)
Indi 1 658.8 1 942.5 2 967.4 37858 5260.0 7 066.0
naia
(6.80%) (5.99%) (6.70%) (6.56%) (7.23%) (8.61%)
641.1 788.5 1197.1 2 304.8 4 342.5 5 426.9
Indonesia
(2.63%) (2.43%) (2.70%) (3.99%) (5.97%) (6.61%)
381.1 498.5 1 437.3 2 683.1 3 462.4 4 134.0
Viet Nam
(1.56%) (1.54%) (3.24%) (4.65%) (4.76%) (5.04%)
317.1 657.1 882.1 1 308.5 2 060.4 2 405.4
Bangladesh
(1.30%) (2.03%) (1.99%) (2.27%) (2.83%) (2.93%)
28234 3011.8 4 581.4 5633.1 5718.4 6 220.7
Rest of Asia
(11.58%) (9.29%) (10.34%) (9.76%) (7.86%) (7.58%)
1581.4 2 052.6 2137.3 2 527.0 2 948.6 3082.6
Europe (+ Cyprus)
(6.49%) (6.33%) (4.82%) (4.38%) (4.05%) (3.75%)
277 .6 491.3 661.9 1019.8 1 380.8 1 354.9
Norway
(1.14%) (1.52%) (1.49%) (1.77%) (1.90%) (1.65%)
European Union 1182.6 1 402.5 1272.4 1263.3 12637 1364.4
members (4.85%) (4.33%) (2.87%) (2.19%) (1.74%) (1.66%)
121.2 158.7 203.1 243.9 304.0 363.2
Rest of Europe
(0.50%) (0.49%) (0.46%) (0.42%) (0.42%) (0.44%)
94.2 121.5 151.5 187.8 178.5 205.3
Oceania
(0.39%) (0.37%) (0.34%) (0.33%) (0.25%) (0.25%)
World 24 382.5 32417.7 44 298.0 57 743.9 72771.3 82 095.1

' Live weight — all cases.
SOURCE: FAOQ.
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FIGURE 12
AQUACULTURE PRODUCTION OF MAJOR PRODUCING REGIONS
AND MAJOR PRODUCERS OF MAIN SPECIES GROUPS, 20032018
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WORLD MARINE AND COASTAL AQUACULTURE PRODUCTION OF FINFISH BY MAJOR PRODUCERS
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TABLE 11

MAJOR GLOBAL AND REGIONAL AQUACULTURE PRODUCERS WITH RELATIVELY HIGH PERCENTAGE OF BIVALVES
IN TOTAL AQUACULTURE PRODUCTION OF AQUATIC ANIMALS

Total production

Bivalves production Share of bivalves

(thousand tonnes, live weight) (percentage)
China 47 559.1 13 358.3 28.1
Chile 1 266.1 376.9 29.8
Japan 642.9 350.4 54.5
Republic of Korea 568.4 391.1 68.8
United States of America 468.2 181.1 38.7
Spain 347.8 287.0 82.5
Taiwan Province of China 283.2 75.8 26.8
Canada 191.3 43.2 22.6
France 185.2 144.8 78.2
Italy 143.3 93.2 65.0
New Zealand 104.5 88.2 84.3

SOURCE: FAQ.

» aim to reshape the aquaculture sector in the
country towards greener practices, improved
quality of products, and improved efficiency and
performance in resource utilization, as well as
an enhanced role in rural economic development
and in poverty alleviation in targeted regions.
As aresult, the annual growth rate of fish
farming was only 2.2 percent and 1.6 percent
in 2017 and 2018, respectively. China’s share
in world production fell from 59.9 percent in
1995 to 57.9 percent in 2018 and is expected to
fall further in coming years. In recent years,
other major producing countries have reported
low market prices of staple species, reflecting
market saturation at least seasonally and locally
for these mass-produced species.

Figure 12 illustrates that, while the level of overall
aquaculture development varies greatly among
and within geographical regions, a few major
producers dominate the production of certain
groups of species. Inland aquaculture of finfish
production is dominated by developing countries
such as China, India and Indonesia, while a
small number of OECD member countries such
as Norway, Chile, Japan, the United Kingdom of
Great Britain and Northern Ireland, Canada and
Greece are major producers of mariculture of
finfish species, especially coldwater salmonids.
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Several developing countries in East and
Southeast Asia rely more on coastal aquaculture
for farmed finfish production than mariculture
in the sea, especially in countries that are
exposed to typhoons every year, including
China, the Philippines and Viet Nam.

Marine shrimps dominate the production

of crustaceans typically farmed in coastal
aquaculture and are an important source of
foreign-exchange earnings for a number of
developing countries in Asia and Latin America.

Although the quantity of marine molluscs
produced by China dwarfs that of all other
producers, some countries produce significant
quantities of bivalves. These include Japan,
the Republic of Korea, Spain, France and Italy
(Table 17). m

FISHERS AND
FISH FARMERS

In 2018, an estimated 59.51 million people

were engaged in the primary sector of fisheries
and aquaculture (Table 12), 14 percent of them
women. In total, about 20.53 million people were
employed in aquaculture and 38.98 million in
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TABLE 12

WORLD EMPLOYMENT FOR FISHERS AND FISH FARMERS, BY REGION

1995 2000 2005 2010 2015 2018
(thousands)

Fisheries and aquaculture
Africa 2812 3348 3925 4 483 5067 5 407
Americas 2072 2 239 2 254 2898 3193 2 843
Asia 31 632 40 434 44716 49 427 49 969 50 385
Europe 476 783 658 648 453 402
Oceania 466 459 466 473 479 473
Total 37 456 47 263 52019 57 930 59 161 59 509
Fisheries
Africa 2743 3 247 3736 4228 4712 5021
Americas 1793 1982 2013 2 562 2816 2 455
Asia 24 205 28 079 29 890 31517 30 436 30768
Europe 378 679 558 530 338 272
Oceania 460 451 458 467 469 460
Total 29 579 34 439 36 655 39 305 38771 38 976
Aquaculture
Africa 69 100 189 255 355 386
Americas 279 257 241 336 377 388
Asia 7 426 12 355 14 826 17 910 19 533 19 617
Europe 98 104 100 118 115 129
Oceania 6 8 8 6 10 12
Total 7 878 12 825 15 364 18 625 20 390 20 533

NOTE: The regional and global totals have been adjusted in some cases as a result of extended work on the dataset to revise historical data and improve the methodologies applied

for estimations.
SOURCE: FAO.

fisheries. Figure 13 shows the regional breakdown
in percentage terms of employment in fisheries
and aquaculture. Overall, total employment
(including full-time, part-time and occasional
work status) in the primary sector has grown
slightly, following measured increases in

both fisheries and aquaculture employment.
Compared with corresponding figures in previous
editions of The State of World Fisheries and
Aquaculture, these figures also reflect a revision
of the 1995-2017 time series. FAO carried out this
work through an extensive set of consultations
with Members to revise historical data, uncover
new data source, check data errors, and make
imputations as necessary. For 35 countries, this
activity was conducted in collaboration with
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the Organisation for Economic Co-operation
and Development (OECD), harmonizing the
employment datasets and also streamlining

the data collection through the delivery of a

join questionnaire on fisheries and aquaculture
employment in the primary and secondary sector
in order to eliminate a double reporting burden
for Members.

Of all those engaged in fishing and fish farming,
most are in developing countries, and the
majority are small-scale, artisanal fishers and
aquaculture workers. The various types of work
in the primary sector cannot be considered equal
as the forms of employment or engagement

vary from occasional to full-time and between

»



FIGURE 13
REGIONAL SHARE OF EMPLOYMENT IN FISHERIES AND AQUACULTURE
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» seasonal, temporary and permanent occupations.
Workers in fisheries and aquaculture are often
engaged in more precarious types of employment,
and at the far end of the spectrum there is forced
labour and slavery. FAO’s extensive work in the
forum of decent work is detailed in the section
Social sustainability along value chains, p. 118.

The number of people engaged in the fisheries
and aquaculture primary sector varies by region.
Figure 14 provides the regional breakdown using
sex-disaggregated data. Overall, the highest
numbers of fishers and aquaculture workers are
in Asia (85 percent of the world total), followed
by Africa (9 percent), the Americas (4 percent)
and Europe and Oceania (1 percent each).

Africa has experienced steady growth in the
employment numbers in the sector, with most of
the employment still being provided in fishing.
Employment in aquaculture continues to increase
in Africa, but with smaller absolute values.

Asia continues to grow in terms of employment
in the sector, albeit at a more measured pace with
its large absolute number of people employed in
the primary sector of aquaculture and fisheries.
Oceania also displays a small, but steady increase
in employment, with fisheries being quite
consistent and the low numbers for aquaculture
slowly climbing. Employment in the Americas
and Europe has been declining in fisheries and
aquaculture. However, viewed separately, in
Europe, aquaculture employment has continued
to grow slowly while fisheries employment has
been declining since 2010.

Globally, the proportion of women in the total
work force in aquaculture (19 percent) is larger
than that in fisheries (12 percent) (Figure 14).
Overall, women play a crucial role throughout
the fish value chain, providing labour in

both commercial and artisanal fisheries.
Where appropriate technologies and capital are
at their disposal, they also act as small-scale
entrepreneurs, particularly in household-level
cottage operations. In most regions, women
are less involved in offshore and long-distance
capture fishing. For example, in the United States
of America, women in the Alaskan fisheries
are mainly engaged in the near-shore salmon
fisheries (Szymkowiak, 2020). In small-scale
coastal fisheries, women are generally
responsible for skilled and time-consuming
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onshore tasks, or they manage the smaller boats
and canoes going out for fishing.

Aquaculture is being promoted as a significant
growth sector, and as an activity that can
empower women and young people, notably by
facilitating women’s decision-making on the
consumption and provision of nutritious food
(FAO, 2017). However, Brugere and Williams
(2017) recall that attention must be given to the
species grown, preconceptions about gender
roles’ and control over production in order for
women to be indeed empowered and benefit from
these potential advantages.

Although FAO does not routinely collect
statistics on employment in the secondary
sector, many authors and non-governmental
organizations (NGOs) report that one out of
two seafood workers is a woman, when both
the primary and secondary seafood sectors are
considered (see example highlighted in Box 2).
FAO is currently collaborating with the OECD
for the collection of such data. The plan is to
assess the availability of these data for other
countries in the coming years to better reflect
the relevance of post-harvest employment

data and obtain a more comprehensive
assessment of the fisheries and aquaculture
sector, taking into account the importance of
women’s contribution to production, trade, food
security and livelihoods. These improvements
will also be critical to allow the development
and design of gender-sensitive fisheries and
aquaculture policies, in order to promote the
role of women in fisheries and aquaculture and
pragmatically move towards gender equality

in the sector. However, it must be emphasized
that sex-disaggregated data are not sufficient to
reflect the reality and the real position of women
working in the various segments of the industry.
In particular, such data do not reflect their role
and responsibilities, their access and control
over resources, assets, credits, information,
training and technology, nor the power they
have (or do not have), their decision-making, and
nor their access to leadership. It is essential to

adopt a gender lens alongside the collection of »

5 Common roles of women in aquaculture: small-scale production,
post-harvest industrial and artisanal processing, value addition,
marketing and sales.



FIGURE 14
SEX-DISAGGREGATED DATA ON EMPLOYMENT IN FISHERIES AND AQUACULTURE, 2018
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BOX 2
RELEVANCE OF SEX-DISAGGREGATED DATA: A FOCUS ON WOMEN IN POST-HARVEST ACTIVITIES

In African fisheries, men are predominantly involved
in fishing, while women are essentially — but not
exclusively — more actively involved in the downstream
activities, such as the post-harvest handling, selling
fresh fish, processing, storage, packaging and
marketing. These women make up 58 percent of the
actors in the post-harvest activities of the seafood
value chain. In many African countries, smoked fish
plays an important role in everyday diets and is a
vital source of income for many coastal communities.
Typically, small-scale fisheries processing is
characterized by hot smoking and drying processes,
where women are in charge.

Women fish processors who use traditional ovens
are particularly affected by smoke and heat, and suffer
from respiratory problems. Their eyes and skin are also
affected, and some women lose their fingerprints,
adding another burden in obtaining identification or
official papers. The social consequences of this fish
processing technique are diverse and can negatively
impact the family, creating tensions within the
household relationships. The heavy productive work
burden is coupled with the unpaid reproductive work
burden within the household (child bearing and
rearing; household maintenance, including cooking
and fetching water and fuelwood; and caring for old
and sick family members) and the community-level
work burden resulting in a triple work burden for
women working in agriculture, fisheries and
aquaculture. This prevents women from having time

and space to enjoy their human rights while realizing
themselves and their full potential.

In 2008, the Centre National de Formation des
Techniciens des Péches et Aquaculture (in Céte d’Ivoire)
designed the FTT-Thiaroye processing technique in
collaboration with FAO to significantly improve
working conditions, and product quality and safety.
This gender-sensitive technique reduces women's work
burden by shortening the processing time and allows
less exposure to heat and smoke. Another benefit of
this technique is the reduction in the risk of conflictual
relations with their spouse thanks to the elimination of
the persistent smell of smoked fish on the women's
bodies and the fact that women can spend more time
with their families. Moreover, the fisheries communities
are strengthened by the establishment of a social safety
net resulting from the adoption of the ovens and
resultant improved income stability. This provides
resilience, improves livelihoods, and contributes to food
security and poverty reduction. The technique also
significantly reduces post-harvest losses while
extending the storage life of smoked fish products by
up to 5-6 months. It also reduces the use of fuelwood,
thus making it a climate-smart technology. In particular,
it leads to greater consideration and representation of
the fish processing profession within the community and
society, and ultimately to greater solidarity and social
cohesion due fo the structuring and organization of
women processors into cooperatives.'

! Mindjimba, K., Rosenthal, I., Diei-Ouadi, Y., Bomfeh, K. & Randrianantoandro, A. 2019. FAQ-Thiaroye processing technique: towards adopting improved fish smoking systems in the
context of benefits, trade-offs and policy implications from selected developing countries. FAQ Fisheries and Aquaculture Paper No. 634. Rome, FAQ. 160 pp. (also available at www.fao.

org/3/ca4667en/CA4667EN.pdf).

data, in order to enable the study of the complex
power interactions and relationships between
women and men in fisheries and aquaculture.
Gender perceptions are deeply rooted and

vary widely both within and between cultures.
However, they can change over time and do not
have to remain fixed (FAO, 2017). Gender studies
and approaches have multiplied and have shown
how women are often assigned the most unstable
roles, or poorly paid or unpaid positions that
require lower qualifications — most often in the
secondary sector — and are under-recognized or
not recognized at all in the sector. m
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THE STATUS OF THE
FISHING FLEET

Estimate of the global fleet

and its regional distribution

In 2018, the global total of fishing vessels was
estimated to be 4.56 million, a 2.8 percent
decrease from 2016. Between 2013 and 2018,
China’s fleet was reduced by almost 20 percent
from 1 071 000 vessels to 864 000 vessels.

Asia continues to have the largest fleet with
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FIGURE 15

DISTRIBUTION OF MOTORIZED AND NON-MOTORIZED FISHING VESSELS BY REGION, 2018
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3.1 million vessels, 68 percent of the global total
(Figure 15). These figures reflect a decline both

in absolute numbers as well as in the relative
proportion of Asia’s fleet in the global total over
the past decade. Africa’s fleet now accounts for
20 percent of the global total, while that of the
Americas has held steady at about 10 percent.
Europe’s fleet accounts for just over 2 percent

of the global total, while Oceania’s share is less
than 1 percent, although fishing remains an
important activity in the respective regions, and
particularly in the fishing communities that are

home to these fleets and where the fleets operate.

After reaching a peak number of fishing vessels
in 2013, the fleet capacity of China has been
steadily reduced. This decline in the number

of vessels drives the trend for Asia, but also
globally due to the large size of the Chinese
fleet. Moreover, the European Union has been
following a policy of reducing fleet capacity
since 2000. The European region as a whole has
the highest percentage of motorized vessels —
99 percent of its fleet. The global total of
motorized vessels has remained steady at an
estimated 2.86 million vessels, or 63 percent of
the total fleet.
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Figure 16 shows the proportion of motorized
and non-motorized vessels by region.

The figure shows each region’s relative share
of the motorized and non-motorized vessels.
Note that the totals sum to 100 percent across
categories, not by region. The motorized fleet
is distributed unevenly around the world
(Figure 17), with Asia having almost 75 percent
of the reported motorized fleet in 2018

(2.1 million vessels), followed by Africa with
about 280 000 motorized vessels. The largest
absolute number of non-motorized vessels
was in Asia, with more than 947 000 vessels
estimated in 2018, followed by Africa (just
over 643 000 non-motorized boats), Latin
America and the Caribbean, Oceania, North
America and Europe. These undecked vessels
were mostly in the length overall (LOA) class
of under 12 m and included the smallest boats
used for fishing. The substantial proportion
of unclassified vessels, both in terms of
motorization status, but also as found for
length categories and vessel types, points to
the need to support further improvements in
reporting granularity. »
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FIGURE 16
PROPORTION OF MOTORIZED AND NON-MQTORIZED FISHING VESSELS BY REGION, 2018
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FIGURE 17
DISTRIBUTION OF MOTORIZED FISHING VESSELS BY REGION, 2018
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