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FOREWORD

Today, the global community faces multiple and interlinked challenges ranging
from the impacts of the ongoing financial and economic crisis to greater
climate change vulnerabilities and extreme weather events. At the same

time, it must also reconcile meeting the pressing food and nutrition needs of

a growing population with finite natural resources. This edition of The State
of World Fisheries and Aquaculture shows how these issues affect fisheries

and aquaculture sector and how the sector is attempting to address them in a
sustainable manner.

Fisheries and aquaculture make crucial contributions to the world'’s well-
being and prosperity. In the last five decades, world fish food supply has
outpaced global population growth, and today fish constitutes an important
source of nutritious food and animal protein for much of the world'’s population.
In addition, the sector provides livelihoods and income, both directly and
indirectly, for a significant share of the world’s population.

Fish and fishery products are among the most traded food commodities
worldwide, with trade volumes and values reaching new highs in 2011 and
expected to carry on rising, with developing countries continuing to account for
the bulk of world exports. While capture fisheries production remains stable,
aquaculture production keeps on expanding. Aquaculture is set to remain one of
the fastest-growing animal food-producing sectors and, in the next decade, total
production from both capture and aquaculture will exceed that of beef, pork or
poultry.

However, in a world in which almost a billion people still suffer from hunger,
it is the poor, especially those in rural areas, who are most vulnerable to the
combination of threats outlined above. In many areas of sub-Saharan Africa and
South Asia, their fish consumption levels remain too low and they are failing to
benefit from the contributions that fisheries and aquaculture are increasingly
making elsewhere in terms of sustainable food security and income.

The vital contributions from fisheries and aquaculture to global food security
and economic growth remain constrained by an array of problems. These include
poor governance, weak fisheries management regimes, conflicts over the use of
natural resources, the persistent use of poor fishery and aquaculture practices, a
failure to incorporate the priorities and rights of small-scale fishing communities,
and injustices relating to gender discrimination and child labour.

The recent United Nations Conference on Sustainable Development, known
as Rio+20, discussed these governance-related issues and served as a platform
to renew political commitment for sustainable development, assess progress
and gaps in the implementation of existing commitments, and address new
challenges. Two themes underpinning Rio+20 - the institutional framework for
sustainable development and the support of a green economy — were reflected
in FAO's main message that improved management and efficiencies throughout
the food value chain can increase food security while using fewer natural
resources, i.e. achieve more with less. A special focus on oceans and coasts at
Rio+20 enabled FAO to voice its recommendations on questions ranging from
improving the sustainable use of marine and coastal resources through to
poverty eradication, small-scale fisheries and aquaculture operations, as well as
the potential contribution of small island developing States.

Promoting sustainable fishing and fish farming can provide incentives for
wider ecosystem stewardship. The greening of fisheries and aquaculture requires
recognition of their wider societal roles within a comprehensive governance
framework. There are several mechanisms to facilitate this transition, including




adopting an ecosystem approach to fisheries and aquaculture with fair and
responsible tenure systems to turn resource users into resource stewards.

In addition to the efforts of government institutions, enabling fisheries
and aquaculture to flourish responsibly and sustainably requires the full
involvement of civil society and the private sector. Business and industry can help
develop technologies and solutions, provide investment and engender positive
transformation. Civil society and international and local non-governmental
organizations can hold governments accountable on agreed commitments and
ensure that the voices of all stakeholders are heard and represented.

Efforts to foster good governance for responsible and sustainable fisheries
and aquaculture should include widespread adoption and implementation of
the principles enshrined in the Code of Conduct for Responsible Fisheries, as well
as of the provisions of the international guidelines currently under development
for securing sustainable small-scale fisheries. It is also necessary to ensure the
uptake and application of relevant international instruments, in particular the
2012 Voluntary Guidelines on the Responsible Governance of Tenure of Land,
Fisheries and Forests, and to provide support to initiatives such as the GEF/FAO
Global Sustainable Fisheries Management and Biodiversity Conservation in Areas
Beyond National Jurisdiction, the World Bank’s Global Partnership for Oceans
and the UN Secretary-General’s Ocean Compact.

To ensure that ecological well-being is compatible with human well-being,
and to make long-term sustainable prosperity a reality for all, it is necessary to
strike the right balance between seizing opportunities and addressing threats
in the use of technology and natural resources, in applying sound economic and
policy decisions and in preserving environmental integrity and social licence.

It is my sincere hope that this issue of The State of World Fisheries and
Aquaculture will serve as a useful reference work on the sector - its status,
trends, issues and outlook — and that it will contribute to a more complete
understanding of the sector’s key role in shaping our world.

Arni M. Mathiesen
Assistant Director-General
FAO Fisheries and Aquaculture Department
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WORLD REVIEW OF FISHERIES AND
AQUACULTURE

Status and trends

OVERVIEW

Capture fisheries and aquaculture supplied the world with about 148 million tonnes of
fish in 2010 (with a total value of US$217.5 billion), of which about 128 million tonnes was
utilized as food for people, and preliminary data for 2011 indicate increased production of
154 million tonnes, of which 131 million tonnes was destined as food (Table 1 and Figure 1,
all data presented are subject to rounding). With sustained growth in fish production and
improved distribution channels, world fish food supply has grown dramatically in the last
five decades, with an average growth rate of 3.2 percent per year in the period 1961-2009,
outpacing the increase of 1.7 percent per year in the world’s population. World per capita
food fish supply increased from an average of 9.9 kg (live weight equivalent) in the 1960s
to 18.4 kg in 2009, and preliminary estimates for 2010 point to a further increase in fish
consumption to 18.6 kg' (Table 1 and Figure 2). Of the 126 million tonnes available for
human consumption in 2009, fish consumption was lowest in Africa (9.1 million tonnes,
with 9.1 kg per capita), while Asia accounted for two-thirds of total consumption, with
85.4 million tonnes (20.7 kg per capita), of which 42.8 million tonnes was consumed
outside China (15.4 kg per capita). The corresponding per capita fish consumption figures

Table 1
World fisheries and aquaculture production and utilization

2006 2007 2008 2009 2010 2011

(Million tonnes)

PRODUCTION

Capture

Inland 9.8 10.0 10.2 10.4 11.2 1.5
Marine 80.2 80.4 79.5 79.2 77.4 78.9
Total capture 90.0 90.3 89.7 89.6 88.6 90.4

Aquaculture

Inland 31.3 334 36.0 38.1 4.7 443
Marine 16.0 16.6 16.9 17.6 18.1 19.3
Total aquaculture 47.3 49.9 52.9 55.7 59.9 63.6
TOTAL WORLD FISHERIES 137.3 140.2 142.6 145.3 148.5 154.0
UTILIZATION

Human consumption 114.3 117.3 119.7 123.6 128.3 130.8
Non-food uses 23.0 23.0 22.9 21.8 20.2 23.2
Population (billions) 6.6 6.7 6.7 6.8 6.9 7.0
Per capita food fish supply (kg) 17.4 17.6 17.8 18.1 18.6 18.8

Notes: Excluding aquatic plants. Totals may not match due to rounding. Data for 2011 are provisional estimates.



The State of World Fisheries and Aquaculture 2012

for Oceania, North America, Europe, and Latin America and the Caribbean were 24.6 kg,
24.1 kg, 22.0 kg and 9.9 kg, respectively. Although annual per capita consumption of
fishery products has grown steadily in developing regions (from 5.2 kg in 1961 to 17.0 kg
in 2009) and in low-income food-deficit countries (LIFDCs, from 4.9 kg in 1961 to 10.1 kg

in 2009), it is still considerably lower than in more developed regions, although the gap is
narrowing. A sizeable share of fish consumed in developed countries consists of imports,
and, owing to steady demand and declining domestic fishery production (down 10 percent
in the period 2000-2010), their dependence on imports, in particular from developing
countries, is projected to grow in coming years.

China has been responsible for most of the increase in world per capita fish
consumption, owing to the substantial increase in its fish production, particularly from
aquaculture, despite a downward revision of China’s production statistics for recent years
(Box 1). China'’s share in world fish production grew from 7 percent in 1961 to 35 percent in
2010. Driven by growing domestic income and an increase in the diversity of fish available,
per capita fish consumption in China has also increased dramatically, reaching about

World capture fisheries and aquaculture production
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31.9 kg in 2009, with an average annual rate of 6.0 percent in the period 1990-20009. If
China is excluded, annual fish supply to the rest of the world in 2009 was about 15.4 kg
per person, higher than the average values of the 1960s (11.5 kg), 1970s (13.5 kg), 1980s
(14.1 kg) and 1990s (13.5 kg).

Fish and fishery products represent a very valuable source of protein and essential
micronutrients for balanced nutrition and good health. In 2009, fish accounted for
16.6 percent of the world population’s intake of animal protein and 6.5 percent of all
protein consumed. Globally, fish provides about 3.0 billion people with almost 20 percent
of their intake of animal protein, and 4.3 billion people with about 15 percent of such
protein. Differences among developed and developing countries are apparent in the
contribution of fish to animal protein intake. Despite the relatively lower levels of fish
consumption in developing countries, the share contributed by fish was significant at
about 19.2 percent, and for LIFDCs it was 24.0 percent. However, in both developing and
developed countries, this share has declined slightly in recent years as consumption of
other animal proteins has grown more rapidly.

World capture fisheries production
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Improvements in China’s fishery and aquaculture statistics

As stated in previous issues of The State of World Fisheries and
Aquaculture, China revised its production statistics for capture
fisheries and aquaculture for 2006 onwards using a revised statistical
methodology based on the outcome of China’s 2006 National
Agricultural Census, which contained questions on fish production for
the first time, as well as on results from various pilot sample surveys.
FAO subsequently estimated revisions for its historical statistics for
China for 1997-2005.

Sample surveys have been increasingly adopted in China as an
efficient means of collecting data, with the possibility of tailoring
them to collect more detailed information required specifically
for the local situation in which they are conducted. Prior to the
implementation of more systematic sample surveys, pilot surveys were
undertaken to test their utility in a variety of very different situations.
In addition to some undertaken independently by Chinese authorities,
the following pilot sample surveys were conducted jointly by China

and FAO:
e marine capture fisheries in Xiangshan County, Zhejiang Province
(2002-03);

e marine capture fisheries in Putuo District, Zhoushan (China’s
largest fishing port), Zhejiang Province, and in Haimen City,
Jiangsu Province (2004-05);

e marine capture fisheries in Laizhou City, Shandong Province
(2008-09);

¢ inland capture fisheries at Lake Liangzi, Hubei Province (2008-09);

e inland capture fisheries at Lake Taihu, Jiangsu Province (2009-2010).

Recognizing the importance of its statistics on fisheries and

aquaculture as a basis for its sectoral policy-making and management,
as well as their major implications for global statistics, it is notable
that China has continued to implement improvements to many
aspects of its statistical systems, including the further use of sample-
based surveys. Further improvements are in progress, including the
disaggregation of primary-sector employment statistics between
fisheries and aquaculture. Since 2009, improvement of statistics has
been a priority for national fisheries and aquaculture development

Overall global capture fisheries production continues to remain stable at about
90 million tonnes (Table 1) although there have been some marked changes in catch
trends by country, fishing area and species. In the last seven years (2004-2010),
landings of all marine species except anchoveta only ranged between 72.1 million
and 73.3 million tonnes. In contrast, the most dramatic changes, as usual, have
been for anchoveta catches in the Southeast Pacific, which decreased from
10.7 million tonnes in 2004 to 4.2 million tonnes in 2010. A marked decrease in
anchoveta catches by Peru in 2010 was largely a result of management measures
(e.g. fishing closures) applied to protect the high number of juveniles present as a
consequence of the La Nifia event (cold water). This action paid dividends in 2011
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and management, and additional funds have been allocated
annually to strengthen the national and local capacity in collecting
data and improving data quality through the following activities:
e training of enumerators and statistical officers from county to
provincial levels;
o establishment of a qualification system for enumerators
and a national database and communication network for
enumerators and statistical officers overseen by an advisory
expert panel;
e establishment of an Internet-based data reporting and
validation system;
o development of field manuals for enumerators.

In addition to annual data collection and reporting, China has
established monthly and mid-year data collection and reporting
systems for important statistical indicators. Specialized institutes
have been commissioned to use geographic information system (GIS)
technologies to verify inland fishery and aquaculture areas. Parallel
to the national data collection system, networks involving research
institutions and fisheries authorities of key producing areas in the
country have been established under the Chinese Academy of Fisheries
Sciences to monitor aquaculture production of “staple species”.

The current data collection system in China covers capture
production (by species, fishing area and fishing gear), fishing
vessels, aquaculture production (by species, farming system and
method), aquaculture areas, aquaculture seed production, fishery
products processing, damage and losses in capture and aquaculture,
employment and the fishery-dependent population, and fishery

household-level economic indicators. China also collects and reports
weekly wholesale fish prices for major marketing centres in all the
provinces.

In recent years, communication between the Chinese reporting
office and FAO has improved, resulting in more information
becoming available on fish utilization, more detailed and accurate
fishing fleet statistics, and disaggregation of primary-sector
employment statistics between fisheries and aquaculture.

when anchoveta catches exceeded their 2009 level. Inland water capture production
continued to grow continuously, with an overall increase of 2.6 million tonnes in
the period 2004-2010 (Figure 3).

The Northwest Pacific is still by far the most productive fishing area. Catch peaks
in the Northwest Atlantic, Northeast Atlantic and Northeast Pacific temperate fishing
areas were reached many years ago, and total production had declined continuously
from the early and mid-2000s, but in 2010 this trend was reversed in all three areas.
As for mainly tropical areas, total catches grew in the Western and Eastern Indian
Ocean and in the Western Central Pacific. In contrast, the 2010 production in the
Western Central Atlantic decreased, with a reduction in United States catches by about
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100 000 tonnes, probably mostly attributable to the oil spill in the Gulf of Mexico.
Since 1978, the Eastern Central Pacific has shown a series of fluctuations in capture
production with a cycle of about 5-9 years. The latest peak was in 2009, and a declining
phase may have started in 2010. Both the Mediterranean-Black Sea and the Southwest
Atlantic have seen declining catches, with decreases of 15 and 30 percent, respectively,
since 2007. In the Southeast Pacific (excluding anchoveta) and the Southeast Atlantic,
both areas where upwelling phenomena occur with strongly varied intensity each
year, historical catch trends have been downward in both areas. In the Eastern Central
Atlantic, production has increased in the last three years, but there are some reporting
inconsistencies for this area.

Chilean jack mackerel catches have declined for this transboundary resource with
a very wide distribution in the South Pacific, ranging from the national exclusive
economic zones (EEZs) to the high seas. After having peaked at about 5 million tonnes
in the mid-1990s, catches were about 2 million tonnes in the mid-2000s but have since
declined abruptly, and the 2010 catches were 0.7 million tonnes, the lowest level since
1976. In contrast, Atlantic cod catches have increased by almost 200 000 tonnes in
the last two years. In fact, in 2010, the whole group of gadiform species (cods, hakes,
haddocks, etc.) reversed the negative trend of the previous three years in which it
had declined by 2 million tonnes. Preliminary data for this group also report growing
catches for 2011. Capture production of other important commercial species groups
such as tunas and shrimps remained stable in 2010. The highly variable catches of
cephalopods resumed growth after a decrease in 2009 of about 0.8 million tonnes. In
the Antarctic areas, interest in fishing for krill resumed, and a catch increase of more
than 70 percent was registered in 2010.

Total global capture production in inland waters has increased dramatically since
the mid-2000s with reported and estimated total production at 11.2 million tonnes in
2010, an increase of 30 percent since 2004. Despite this growth, it may be that capture
production in inland waters is seriously underestimated in some regions. Nevertheless,
inland waters are considered as being overfished in many parts of the world, and
human pressure and changes in the environmental conditions have seriously degraded
important bodies of freshwater (e.g. the Aral Sea and Lake Chad). Moreover, in several
countries that are important in terms of inland waters fishing (e.g. China), a good
portion of inland catches comes from waterbodies that are artificially restocked.

It is not clear to what extent improvements in the statistical coverage and stock
enhancement activities may be contributing to the apparent increase in inland fishery
production. Growth in the global inland water catch is wholly attributable to Asian
countries. With the remarkable increases reported for 2010 production by India, China
and Myanmar, Asia’s share is approaching 70 percent of global production. Inland
water capture production in the other continents shows different trends. Uganda

and the United Republic of Tanzania, fishing mostly in the African Great Lakes, and
Nigeria and Egypt, with river fisheries, remain the main producers in Africa. Catches in
several South and North American countries have been reported as shrinking. Increased
European production between 2004 and 2010 is all attributable to a rise of almost

50 percent in catches of the Russian Federation. Inland fishery production is marginal in
countries in Oceania.

In the last three decades (1980-2010), world food fish production of aquaculture
has expanded by almost 12 times, at an average annual rate of 8.8 percent. Global
aquaculture production has continued to grow, albeit more slowly than in the 1980s
and 1990s. World aquaculture production attained another all-time high in 2010, at
60 million tonnes (excluding aquatic plants and non-food products), with an estimated
total value of US$119 billion. When farmed aquatic plants and non-food products
are included, world aquaculture production in 2010 was 79 million tonnes, worth
US$125 billion. About 600 aquatic species are raised in captivity in about 190 countries
for production in farming systems of varying input intensities and technological
sophistication. These include hatcheries producing seeds for stocking to the wild,
particularly in inland waters.
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In 2010, global production of farmed food fish was 59.9 million tonnes, up by
7.5 percent from 55.7 million tonnes in 2009 (32.4 million tonnes in 2000). Farmed
food fish include finfishes, crustaceans, molluscs, amphibians (frogs), aquatic reptiles
(except crocodiles) and other aquatic animals (such as sea cucumbers, sea urchins, sea
squirts and jellyfishes), which are indicated as fish throughout this document. The
reported grow-out production from aquaculture is almost entirely destined for human
consumption. The total farmgate value of food fish production from aquaculture is
estimated at US$119.4 billion for 2010.

Aquaculture production is vulnerable to adverse impacts of disease and
environmental conditions. Disease outbreaks in recent years have affected farmed
Atlantic salmon in Chile, oysters in Europe, and marine shrimp farming in several
countries in Asia, South America and Africa, resulting in partial or sometimes total
loss of production. In 2010, aquaculture in China suffered production losses of
1.7 million tonnes caused by natural disasters, diseases and pollution. Disease outbreaks
virtually wiped out marine shrimp farming production in Mozambique in 2011.

The global distribution of aquaculture production across the regions and countries
of different economic development levels remains imbalanced. In 2010, the top ten
producing countries accounted for 87.6 percent by quantity and 81.9 percent by value
of the world’s farmed food fish. Asia accounted for 89 percent of world aquaculture
production by volume in 2010, and this was dominated by the contribution of China,
which accounted for more than 60 percent of global aquaculture production volume
in 2010. Other major producers in Asia are India, Viet Nam, Indonesia, Bangladesh,
Thailand, Myanmar, the Philippines and Japan. In Asia, the share of freshwater
aquaculture has been gradually increasing, up to 65.6 percent in 2010 from around
60 percent in the 1990s. In terms of volume, Asian aquaculture is dominated by
finfishes (64.6 percent), followed by molluscs (24.2 percent), crustaceans (9.7 percent)
and miscellaneous species (1.5 percent). The share of non-fed species farmed in Asia
was 35 percent (18.6 million tonnes) in 2010 compared with 50 percent in 1980.

In North America, aquaculture has ceased expanding in recent years, but in South
America it has shown strong and continuous growth, particularly in Brazil and Peru.

In terms of volume, aquaculture in North and South America is dominated by finfishes
(57.9 percent), crustaceans (21.7 percent) and molluscs (20.4 percent). In Europe, the
share of production from brackish and marine waters increased from 55.6 percent

in 1990 to 81.5 percent in 2010, driven by marine cage culture of Atlantic salmon

and other species. Several important producers in Europe have recently ceased
expanding or have even contracted, particularly in the marine bivalve sector. In 2010,
finfishes accounted for three-quarters of all European aquaculture production, and
molluscs one-quarter. Africa has increased its contribution to global production from
1.2 percent to 2.2 percent in the past ten years, mainly as a result of rapid development
in freshwater fish farming in sub-Saharan Africa. African aquaculture production

is overwhelmingly dominated by finfishes, with only a small fraction from marine
shrimps and marine molluscs. Oceania accounts for a minor share of global aquaculture
production and this consists mainly of marine molluscs and finfishes, with the latter
increasing owing mainly to the development of farming of Atlantic salmon in Australia
and chinook salmon in New Zealand.

The least-developed countries (LDCs), mostly in sub-Saharan Africa and in Asia,
remain minor in terms of their share of world aquaculture production (4.1 percent
by quantity and 3.6 percent by value) with the main producers including Bangladesh,
Myanmar, Uganda, the Lao People’s Democratic Republic and Cambodia. However,
some developing countries in Asia and the Pacific (Myanmar and Papua New Guinea),
sub-Saharan Africa (Nigeria, Uganda, Kenya, Zambia and Ghana) and South America
(Ecuador, Peru and Brazil) have made rapid progress to become significant or major
aquaculture producers in their regions. In contrast, in 2010, developed industrialized
countries produced collectively 6.9 percent (4.1 million tonnes) by quantity and
14 percent (US$16.6 billion) by value of the world’s farmed food fish production,
compared with 21.9 percent and 32.4 percent, respectively, in 1990. Aquaculture
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production has contracted or stagnated in Japan, the United States of America and
several European countries. An exception is Norway, where, thanks to the farming of
Atlantic salmon in marine cages, aquaculture production grew from 151 000 tonnes in
1990 to more than one million tonnes in 2010.

Freshwater fishes dominate global aquaculture production (56.4 percent,

33.7 million tonnes), followed by molluscs (23.6 percent, 14.2 million tonnes),
crustaceans (9.6 percent, 5.7 million tonnes), diadromous fishes (6.0 percent,

3.6 million tonnes), marine fishes (3.1 percent, 1.8 million tonnes) and other aquatic
animals (1.4 percent, 814 300 tonnes). While feed is generally perceived to be a major
constraint to aquaculture development, one-third of all farmed food fish production
(20 million tonnes) is currently achieved without artificial feeding, as is the case for
bivalves and filter-feeding carps. However, the percentage of non-fed species in world
production has declined gradually from more than 50 percent in 1980 to the present
level of 33.3 percent, reflecting the relatively faster body-growth rates achieved in the
culture of fed species and increasing consumer demand for higher trophic-level species
of fishes and crustaceans.

Fisheries and aquaculture provided livelihoods and income for an estimated
54.8 million people engaged in the primary sector of fish production in 2010, of whom
an estimated 7 million were occasional fishers and fish farmers. Asia accounts for more
than 87 percent of the world total with China alone having almost 14 million people
(26 percent of the world total) engaged as fishers and fish farmers. Asia is followed
by Africa (more than 7 percent), and Latin America and the Caribbean (3.6 percent).
About 16.6 million people (about 30 percent of the world total) were engaged in fish
farming, and they were even more concentrated in Asia (97 percent), followed by Latin
America and the Caribbean (1.5 percent), and Africa (about 1 percent). Employment
in the fisheries and aquaculture primary sector has continued to grow faster than
employment in agriculture, so that by 2010 it represented 4.2 percent of the 1.3 billion
people economically active in the broad agriculture sector worldwide, compared
with 2.7 percent in 1990. In the last five years, the number of people engaged in fish
farming has increased by 5.5 percent per year compared with only 0.8 percent per year
for those in capture fisheries, although capture fisheries still accounted for 70 percent
of the combined total in 2010. It is apparent that, in the most important fishing
nations, the share of employment in capture fisheries is stagnating or decreasing while
aquaculture is providing increased opportunities. Europe experienced the largest
decrease in the number of people engaged in capture fishing, with a 2 percent average
annual decline between 2000 and 2010, and almost no increase in people employed
in fish farming. In contrast, Africa showed the highest annual increase (5.9 percent) in
the number of people engaged in fish farming in the same period, followed by Asia
(4.8 percent), and Latin America and the Caribbean (2.6 percent). Overall, production
per person is lower in capture fisheries than in aquaculture, with global outputs of
2.3 and 3.6 tonnes per person per year respectively, reflecting the huge numbers of
fishers engaged in small-scale fisheries.

Apart from the primary production sector, fisheries and aquaculture provide
numerous jobs in ancillary activities such as processing, packaging, marketing and
distribution, manufacturing of fish-processing equipment, net and gear making,
ice production and supply, boat construction and maintenance, research and
administration. All of this employment, together with dependants, is estimated to
support the livelihoods of 660-820 million people, or about 10-12 percent of the
world’s population.

The total number of fishing vessels in the world in 2010 is estimated at about
4.36 million, which is similar to previous estimates. Of these, 3.23 million vessels
(74 percent) are considered to operate in marine waters, with the remaining
1.13 million vessels operating in inland waters. Overall, Asia has the largest fleet,
comprising 3.18 million vessels and accounting for 73 percent of the world total,
followed by Africa (11 percent), Latin America and the Caribbean (8 percent), North
America (3 percent) and Europe (3 percent). Globally, 60 percent of fishing vessels
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were engine-powered in 2010, but although 69 percent of vessels operating in marine
waters were motorized, the figure was only 36 percent for inland waters. For the fleet
operating in marine waters, there were also large variations among regions, with non-
motorized vessels accounting for less than 7 percent of the total in Europe and the
Near East, but up to 61 percent in Africa.

Over 85 percent of the motorized fishing vessels in the world are less than 12 m in
length overall (LOA). Such vessels dominate in all regions, but markedly so in the Near
East, and Latin America and the Caribbean. About 2 percent of all motorized fishing
vessels corresponded to industrialized fishing vessels of 24 m and larger (with a gross
tonnage [GT] of roughly more than 100 GT) and that fraction was larger in the Pacific
and Oceania region, Europe, and North America.

Data from some countries indicate a recent expansion in their fleets. For example,
the motorized fishing fleets in Malaysia, Cambodia and Indonesia increased by 26,

19 and 11 percent, respectively, between 2007 and 2009, and Viet Nam reported a

10 percent increase in offshore fishing vessels (those with engines of more than 90 hp)
between 2008 and 2010. The case of Sri Lanka illustrates potential overshoot in efforts
to re-establish a fishing fleet, of which 44 percent of the motorized vessels were
destroyed by the tsunami that swept the region at the end of 2004, with the result that
by 2010 there were 11 percent more motorized vessels than before the tsunami.

Many countries have policies to reduce overcapacity in their fishing fleets. China’s
marine fishing vessel reduction plan for 2003-2010 did achieve a reduction by 2008
close to the target, but since then both the number of vessels and total combined
power have started to increase again. Japan implemented various schemes that
resulted in a net reduction of 9 percent in the number of vessels, but a net increase of
5 percent in combined power between 2005 and 2009. The evolution in the combined
number, tonnage, and power of European Union fishing vessels indicates a downward
tendency in the last decade and the combined EU-15 motorized fishing fleet achieved
a net reduction of 8 percent in the number of vessels and of 11 percent in power
between 2005 and 2010. Other important fishing nations that achieved a net reduction
in fleet size in the period 2005-2010 include Iceland, Norway and the Republic of
Korea.

The world’s marine fisheries increased markedly from 16.8 million tonnes in
1950 to a peak of 86.4 million tonnes in 1996, and then declined before stabilizing
at about 80 million tonnes. Global recorded production was 77.4 million tonnes in
2010. The Northwest Pacific had the highest production with 20.9 million tonnes
(27 percent of the global marine catch) in 2010, followed by the Western Central
Pacific with 11.7 million tonnes (15 percent), the Northeast Atlantic with 8.7 million
tonnes (11 percent), and the Southeast Pacific, with a total catch of 7.8 million tonnes
(10 percent). The proportion of non-fully exploited stocks has decreased gradually
since 1974 when the first FAO assessment was completed. In contrast, the percentage
of overexploited stocks has increased, especially in the late 1970s and 1980s, from
10 percent in 1974 to 26 percent in 1989. After 1990, the number of overexploited
stocks continued to increase, albeit at a slower rate. Increases in production from these
overexploited stocks may be possible if effective rebuilding plans are put in place. The
fraction of fully exploited stocks, which produce catches that are very close to their
maximum sustainable production and have no room for further expansion and require
effective management to avoid decline, has shown the smallest change over time, with
its percentage stable at about 50 percent from 1974 to 1985, then falling to 43 percent
in 1989 before gradually increasing to 57 percent in 2009. About 29.9 percent of
stocks are overexploited, producing lower yields than their biological and ecological
potential and in need of strict management plans to restore their full and sustainable
productivity in accordance with the Johannesburg Plan of Implementation that
resulted from the World Summit on Sustainable Development (Johannesburg, 2002),
which demands that all overexploited stocks be restored to the level that can produce
maximum sustainable yield by 2015, a target that seems unlikely to be met. The
remaining 12.7 percent of stocks were non-fully exploited in 2009, and these are under
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relatively low fishing pressure and have some potential to increase their production
although they often do not have a high production potential and require proper
management plans to ensure that any increase in the exploitation rate does not result
in further overfishing.

Most of the stocks of the top ten species, which account in total for about
30 percent of world marine capture fisheries production, are fully exploited and,
therefore, have no potential for increases in production, while some stocks are
overexploited and increases in their production may be possible if effective rebuilding
plans are put in place. The two main stocks of anchoveta in the Southeast Pacific,
Alaska pollock in the North Pacific and blue whiting in the Atlantic are fully exploited.
Atlantic herring stocks are fully exploited in both the Northeast and Northwest
Atlantic. Japanese anchovy in the Northwest Pacific and Chilean jack mackerel in the
Southeast Pacific are considered to be overexploited. Chub mackerel stocks are fully
exploited in the Eastern Pacific and the Northwest Pacific. The largehead hairtail was
estimated in 2009 to be overexploited in the main fishing area in the Northwest Pacific.

Among the seven principal tuna species, one-third were estimated to be
overexploited, 37.5 percent were fully exploited, and 29 percent non-fully exploited
in 2009. Although skipjack tuna continued its increasing trend up to 2009, further
expansion should be closely monitored, as it may negatively affect bigeye and
yellowfin tunas (multispecies fisheries). In the long term, the status of tuna stocks
(and consequently catches) may further deteriorate unless there are significant
improvements in their management. This is because of the substantial demand for tuna
and the significant overcapacity of tuna fishing fleets. Concern about the poor status
of some bluefin stocks and the inability of some tuna management organizations to
manage these stocks effectively led to a proposal in 2010 to ban the international trade
in Atlantic bluefin tuna under the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) and, although the proposal was ultimately
rejected, the concern remains.

The overall situation when summarized by FAO statistical areas shows three main
patterns in catch trends. Areas that have demonstrated oscillations in total catch are
the Eastern Central Atlantic (Area 34), Northeast Pacific (Area 67), Eastern Central
Pacific (Area 77), Southwest Atlantic (Area 41), Southeast Pacific (Area 87), and
Northwest Pacific (Area 61). These areas have provided about 52 percent of the world'’s
total marine catch on average in the last five years. Several of these areas include
upwelling regions that are characterized by high natural variability. The second group
consists of areas that have demonstrated a decreasing trend in catch since reaching a
peak at some time in the past. This group has contributed 20 percent of global marine
catch on average in the last five years, and includes the Northeast Atlantic (Area 27),
Northwest Atlantic (Area 21), Western Central Atlantic (Area 31), Mediterranean and
Black Sea (Area 37), Southwest Pacific (Area 81), and Southeast Atlantic (Area 47).

It should be noted that lower catches in some cases reflect fisheries management
measures that are precautionary or aim at rebuilding stocks, and this situation should,
therefore, not necessarily be interpreted as negative. The third group comprises the
FAO areas that have shown continuously increasing trends in catch since 1950 and
includes the Western Central Pacific (Area 71), Eastern (Area 57) and Western (Area 51)
Indian Ocean. They have together contributed 28 percent of the total marine catch on
average over the last five years. However, in some regions, there is still high uncertainty
about the actual catches owing to the poor quality of statistical reporting systems in
coastal countries.

The declining global marine catch over the last few years together with the
increased percentage of overexploited fish stocks and the decreased proportion of
non-fully exploited species around the world convey the strong message that the
state of world marine fisheries is worsening and has had a negative impact on fishery
production. Overexploitation not only causes negative ecological consequences, but
it also reduces fish production, which further leads to negative social and economic
consequences. To increase the contribution of marine fisheries to the food security,
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economies and well-being of the coastal communities, effective management plans
must be put in place to rebuild overexploited stocks. The situation seems more critical
for some highly migratory, straddling and other fishery resources that are exploited
solely or partially in the high seas. The United Nations Fish Stocks Agreement that
entered into force in 2001 should be used as a legal basis for management measures of
the high seas fisheries.

In spite of the worrisome global situation of marine capture fisheries, good progress
is being made in reducing exploitation rates and restoring overexploited fish stocks and
marine ecosystems through effective management actions in some areas. In the United
States of America, 67 percent of all stocks are now being sustainably harvested, while
only 17 percent are still overexploited. In New Zealand, 69 percent of stocks are above
management targets, reflecting mandatory rebuilding plans for all fisheries that are
still below target thresholds. Similarly, Australia reports overfishing for only 12 percent
of stocks in 2009. Since the 1990s, the Newfoundland-Labrador Shelf, the Northeast
United States Shelf, the Southern Australian Shelf, and California Current ecosystems
have shown substantial declines in fishing pressure such that they are now at or below
the modelled exploitation rate that gives the multispecies maximum sustainable yield
of the ecosystem. These and other successes can serve as examples to assist in more
effective management of other fisheries.

The information summarizing the state of the major marine fish stocks is impossible
to duplicate for the state of most of the world’s inland fisheries, for which the
exploitation rate is often not the main driver affecting the state of the stocks. Other
drivers such as habitat quantity and quality, aquaculture in the form of stocking
and competition for freshwater, influence the state of the majority of inland fishery
resources much more than exploitation rates do. Water abstraction and diversion,
hydroelectric development, draining wetlands, and siltation and erosion from land-
use patterns can negatively affect inland fishery resources regardless of the rate of
exploitation. Conversely, stock enhancement from aquaculture facilities, which is
widely practised in inland waters, can keep catch rates high in the face of increased
fishing and in spite of an ecosystem that is not capable of producing that level of catch
through natural processes. Overexploitation also affects inland fishery resources, but
the result is generally a change in species composition and not necessarily a reduced
overall catch. Catches are often higher where smaller and shorter-lived species become
the main component of the catch; however, the smaller fish may be much less valuable.
Another issue complicating the assessment of inland fishery resources is the definition
of a “stock”. Very few inland fisheries have stocks that are defined precisely or are
defined at the level of species. There are notable exceptions such as the Lake Victoria
Nile perch and Tonle Sap dai fisheries, but many inland fishery resources are defined by
watershed or river and comprise numerous species. Taking all of these considerations
into account, FAO is leading efforts to improve data collection and develop new
assessment methodologies for inland fishery resources that are so important but
often underestimated in terms of their economic, social and nutritional benefits
and contribution to livelihoods and food security. The intention is to utilize the new
methodology to provide a more robust and informative summary of the state of the
world’s inland capture fishery resources in the future.

Concerning utilization of the world'’s fish production, 40.5 percent (60.2 million
tonnes) was marketed in live, fresh or chilled forms, 45.9 percent (68.1 million
tonnes) was processed in frozen, cured or otherwise prepared forms for direct human
consumption, and 13.6 percent destined for non-food uses in 2010. Since the early
1990s, there has been an increasing trend in the proportion of fisheries production
used for direct human consumption rather than for other purposes. Whereas in the
1980s about 68 percent of the fish produced was destined for human consumption,
this share increased to more than 86 percent in 2010, equalling 128.3 million tonnes.

In 2010, 20.2 million tonnes was destined to non-food purposes, of which 75 percent
(15 million tonnes) was reduced to fishmeal and fish oil; the remaining 5.1 million
tonnes was largely utilized as fish for ornamental purposes, for culture (fingerlings,
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fry, etc.), for bait, for pharmaceutical uses as well as for direct feeding in aquaculture,
for livestock and for fur animals. Of the fish destined for direct human consumption, the
most important product form was live, fresh or chilled fish, with a share of 46.9 percent
in 2010, followed by frozen fish (29.3 percent), prepared or preserved fish (14.0 percent)
and cured fish (9.8 percent). Freezing represents the main method of processing fish for
human consumption, and it accounted for 55.2 percent of total processed fish for human
consumption and 25.3 percent of total fish production in 2010.

The proportion of frozen fish grew from 33.2 percent of total production for
human consumption in 1970 to reach a record high of 52.1 percent in 2010. The share
of prepared and preserved forms remained rather stable during the same period, and
it was 26.9 percent in 2010. Developing countries have experienced a growth in the
share of frozen products (24.1 percent of the total fish for human consumption in 2010,
up from 18.9 percent in 2000) and of prepared or preserved forms (11.0 percent in
2010, compared with 7.8 percent in 2000). Owing to deficiencies in infrastructure and
processing facilities, together with well-established consumer habits, fish in developing
countries is commercialized mainly in live or fresh form (representing 56.0 percent
of fish destined for human consumption in 2010) soon after landing or harvesting.
Cured forms (dried, smoked or fermented) still remain a traditional method to retail
and consume fish in developing countries, although their share in total fish for human
consumption is declining (10.9 percent in 2000 compared with 8.9 percent in 2010).

In developed countries, the bulk of production destined for human consumption is
commercialized frozen or in prepared or preserved forms.

Fishmeal is produced from whole fish or fish remains resulting from processing.
Small pelagic species, in particular anchoveta, are the main contributors for reduction,
and the volume of fishmeal and fish oil produced worldwide fluctuates annually
according to the fluctuations in the catches of these species, which are strongly
influenced by the El Niflo phenomenon. Fishmeal production peaked in 1994 at
30.2 million tonnes (live weight equivalent) and has followed a fluctuating trend since
then. In 2010, it dropped to 15.0 million tonnes owing to reduced catches of anchoveta,
representing a decrease of 12.9 percent compared with 2009, of 18.2 percent compared
with 2008, and of 42.8 percent with respect to 2000. Waste from commercial fish
species used for human consumption is increasingly used in feed markets, and a
growing percentage of fishmeal is being obtained from trimmings and other residues
from the preparation of fish fillets. About 36 percent of world fishmeal production was
obtained from offal in 2010.

Technological development in food processing and packaging is progressing rapidly.
Processors of traditional products have been losing market share as a result of long-
term shifts in consumer preferences as well as in processing and in the general fisheries
industry. Processing is becoming more intensive, geographically concentrated, vertically
integrated and linked with global supply chains. These changes reflect the increasing
globalization of the fisheries value chain, with large retailers controlling the growth of
international distribution channels. The increasing practice of outsourcing processing at
the regional and world levels is very significant, but further outsourcing of production
to developing countries might be restricted by sanitary and hygiene requirements that
are difficult to meet as well as by growing labour costs. At the same time, processors
are frequently becoming more integrated with producers, especially for groundfish,
where large processors in Asia, in part, rely on their own fleet of fishing vessels. In
aquaculture, large producers of farmed salmon, catfish and shrimp have established
advanced centralized processing plants. Processors that operate without the purchasing
or sourcing power of strong brands are also experiencing increasing problems linked to
the scarcity of domestic raw material, and they are being forced to import fish for their
business.

Fish and fishery products continue to be among the most traded food commodities
worldwide, accounting for about 10 percent of total agricultural exports and 1 percent
of world merchandise trade in value terms. The share of total fishery production
exported in the form of various food and feed items increased from 25 percent in 1976
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to about 38 percent (57 million tonnes) in 2010. In the same period, world trade in fish
and fishery products grew significantly also in value terms, rising from US$8 billion

to US$102 billion. Sustained demand, trade liberalization policies, globalization of
food systems and technological innovations have furthered the overall increase in
international fish trade. In 2009, reflecting the general economic contraction affecting
consumer confidence in major markets, trade dropped by 6 percent compared

with 2008 in value terms as a consequence of falling prices and margins, whereas
traded volumes, expressed in live weight equivalent, increased by 1 percent to

55.7 million tonnes. In 2010, trade rebounded strongly, reaching about US$109 billion,
with an increase of 13 percent in value terms and 2 percent in volume compared with
2009. The difference between the growth in value and volume reflects the higher

fish prices experienced in 2010 as well as a decrease in the production of and trade in
fishmeal. In 2011, despite the economic instability experienced in many of the world’s
leading economies, increasing prices and strong demand in developing countries
pushed trade volumes and values to the highest level ever reported and, despite some
softening in the second half of the year, preliminary estimates indicate that exports
exceeded US$125 billion.

Since late 2011 and early 2012, the world economy has entered a difficult phase
characterized by significant downside risks and fragility, and key markets for fisheries
trade have slowed sharply. Among the factors that might influence the sustainability
and growth of fishery trade are the evolution of production and transportation costs
and the prices of fishery products and alternative commodities, including meat and
feeds. In the last few decades, the growth in aquaculture production has contributed
significantly to increased consumption and commercialization of species that were once
primarily wild-caught, with a consequent price decrease, particularly in the 1990s and
early 2000, with average unit values of aquaculture production and trade declining in
real terms. Subsequently, owing to increased costs and continuous high demand, prices
have started to rise again. In the next decade, with aquaculture accounting for a much
larger share of total fish supply, the price swings of aquaculture products could have
a significant impact on price formation in the sector overall, possibly leading to more
volatility.

As for trade, fish prices also contracted in 2009 but have since rebounded. The FAO
Fish Price Index (base year 2002-04 = 100) indicates that average prices in 2009 declined
by 7 percent compared with 2008, then increased by 9 percent in 2010 and by more
than 12 percent in 2011. Prices for species from capture fisheries increased by more
than those for farmed species because of the larger impact from higher energy prices
on fishing vessel operations than on farmed species.

Since 2002, China has been by far the leading fish exporter, contributing almost
12 percent of 2010 world exports of fish and fishery products, or about US$13.3 billion,
and increasing further to US$17.1 billion in 2011. A growing share of fishery exports
consists of reprocessed imported raw material. Thailand has established itself as a
processing centre of excellence largely dependent on imported raw material, while
Viet Nam has a growing domestic resource base and imports only limited, albeit
growing, volumes of raw material. Viet Nam has experienced significant growth in its
exports of fish and fish products, up from US$1.5 billion in 2000 to US$5.1 billion in
2010, when it became the fourth-largest exporter in the world. In 2011, its exports rose
further to US$6.2 billion, linked mainly to its flourishing aquaculture industry. In 2010,
developing countries confirmed their fundamental importance as suppliers to world
markets with more than 50 percent of all fishery exports in value terms and more than
60 percent in quantity (live weight). For many developing nations, fish trade represents
a significant source of foreign currency earnings in addition to the sector’s important
role as a generator of income, source of employment, and provider of food security
and nutrition. The fishery industries of developing countries rely heavily on developed
countries, not only as outlets for their exports, but also as suppliers of their imports for
local consumption or for their processing industries. In 2010, in value terms, 67 percent
of the fishery exports of developing countries were directed to developed countries. A
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growing share of these exports consisted of processed fishery products prepared from
imports of raw fish to be used for further processing and re-export. In 2010, in value
terms, 39 percent of the imports of fish and fishery products by developing countries
originated from developed countries. For LIFDCs, net export revenues amounted to
US$4.7 billion in 2010, compared with US$2.0 billion in 1990.

World imports? of fish and fish products set a new record at US$111.8 billion in
2010, up 12 percent on the previous year and up 86 percent with respect to 2000.
Preliminary data for 2011 point to further growth, with a 15 percent increase. The
United States of America and Japan are the major importers of fish and fishery
products and are highly dependent on imports for about 60 percent and 54 percent,
respectively, of their fishery consumption. China, the world’s largest fish producer and
exporter, has significantly increased its fishery imports, partly a result of outsourcing,
as Chinese processors import raw material from all major regions, including South
and North America and Europe, for re-processing and export. Imports are also being
fuelled by robust domestic demand for species not available from local sources, and,
in 2011, China became the third-largest importer in the world. The European Union
is by far the largest single market for imported fish and fishery products owing to
its growing domestic consumption. However, it is extremely heterogeneous, with
markedly different conditions from country to country. European Union fishery imports
reached US$44.6 billion in 2010, up 10 percent from 2009, and representing 40 percent
of total world imports. However, if intraregional trade is excluded, the European
Union imported fish and fishery products worth U$$23.7 billion from suppliers
outside the European Union, an increase of 11 percent from 2009. In addition to the
major importing countries, a number of emerging markets have become of growing
importance to the world’s exporters. Prominent among these there are Brazil, Mexico,
the Russian Federation, Egypt, Asia and the Near East in general. In 2010, developed
countries were responsible for 76 percent of the total import value of fish and fishery
products, a decline compared with the 86 percent of 1990 and 83 percent of 2000.

In terms of volume (live weight equivalent), the share of developed countries is
significantly less, 58 percent, reflecting the higher unit value of products imported by
developed countries.

Owing to the high perishability of fish and fishery products, 90 percent of trade in
fish and fishery products in quantity terms (live weight equivalent) consists of processed
products. Fish are increasingly traded as frozen food (39 percent of the total quantity
in 2010, compared with 25 percent in 1980). In the last four decades, prepared and
preserved fish have nearly doubled their share in total quantity, going from 9 percent
in 1980 to 16 percent in 2010. However, trade in live, fresh and chilled fish represented
10 percent of world fish trade in 2010, up from 7 percent in 1980, reflecting improved
logistics and increased demand for unprocessed fish. Trade in live fish also includes
ornamental fish, which is high in value terms but almost negligible in terms of quantity
traded. In 2010, 71 percent of the quantity of fish and fishery products exported
consisted of products destined for human consumption. The US$109 billion exports of
fish and fishery products in 2010 do not include an additional US$1.3 billion for aquatic
plants (62 percent), inedible fish waste (31 percent) and sponges and corals (7 percent).
In the last two decades, trade in aquatic plants has increased significantly, rising from
US$0.2 billion in 1990 to US$0.5 billion in 2000 and to US$0.8 billion in 2010, with China
as the major exporter and Japan as the leading importer.

A recent major event related to governance of fisheries and aquaculture has
been the UN Conference on Sustainable Development, known as Rio+20, to renew
political commitment for sustainable development, assess progress and gaps in the
implementation of existing commitments, and address new challenges. The two themes
of the conference were the institutional framework for sustainable development and
the support of a green economy. As a concept, the green economy aims to ensure that
resource exploitation contributes to sustainability, inclusive social development and
economic growth, while seeking to counter the notion that sustainability and growth
are mutually exclusive.
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At Rio+20, FAO promoted the message that there will be no green economy
without sustainable growth in agriculture (including fisheries) and that improved
management and efficiencies throughout the food value chain can increase food
security while using fewer natural resources. The message calls for policies that create
incentives to adopt sustainable practices and behaviour and promotes the wide
application of ecosystem approaches. FAO also contributed to interagency submissions
to Rio+20 concerning the sustainable management of the world’s oceans with a focus
on the green economy as it relates to marine and coastal resources, sustainable use and
poverty eradication, small-scale fisheries and aquaculture operations, and the potential
contribution of small island developing States.

The dependence of the fisheries and aquaculture sectors on ecosystem services
means that supporting sustainable fishing and fish farming can provide incentives
for wider ecosystem stewardship. The greening of fisheries and aquaculture requires
recognition of their wider societal roles within a comprehensive governance
framework. There are several mechanisms to facilitate this transition, including
adopting an ecosystem approach to fisheries and aquaculture with fair and responsible
tenure systems to turn resource users into resource stewards.

Small-scale fisheries employ more than 90 percent of the world’s capture fishers,
and their importance to food security, poverty alleviation and poverty prevention is
becoming increasingly appreciated. However, the lack of institutional capacity and the
failure to include the sector in national and regional development policies hamper
their potential contribution. Since 2003, the FAO Committee on Fisheries (COFI)
has promoted efforts to improve the profile of, and understand the challenges and
opportunities facing, small-scale fishing communities in inland and marine waters.

It has also recommended the development of international voluntary guidelines to
complement the Code of Conduct for Responsible Fisheries (the Code) as well as other
international instruments with similar purposes. The preparation of the guidelines

is expected to contribute to policy development and have considerable impact

on securing small-scale fisheries and creating benefits, especially in terms of food
security and poverty reduction. The guidelines promote good governance, including
transparency and accountability, participation and inclusiveness, social responsibility
and solidarity, a human rights approach to development, gender equality, and respect
and involvement of all stakeholders.

Regional fishery bodies (RFBs) are the primary organizational mechanism through
which States work together to ensure the long-term sustainability of shared fishery
resources. The term RFB also embraces regional fisheries management organizations
(RFMOs), which have the competence to establish binding conservation and
management measures. As intergovernmental organizations, RFBs depend on the
political will of their member Governments to implement agreed measures and
undertake reform. Most RFBs are experiencing difficulties in fulfilling their mandates
(many of which are outdated). However, important progress in extending the global
coverage of RFBs is being made through new, strengthened and emerging bodies.

In addition, numerous RFBs have been undergoing independent reviews of their
performance. The 2010 United Nations Review Conference desc