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EXECUTIVE SUMMARY

Globally, one billion people rely on fish as their main
source of animal protein, according to the United Na-
tions (UN) World Health Organization (WHO). However,
poor governance, illegal, undeclared and unregulat-

ed (IUU) fishing and overexploitation of fish stocks by
industries like the global fishmeal and fish oil (FMFO)
industry is leaving behind a trail of severe consequenc-
es for local populations, depriving them of one of their
most important food sources and means of income in
order to feed a broken food system. This report shows a

clear example of exactly that.

Each year, over half a million tonnes of fish — which
could feed over 33 million people in the region — are
instead being extracted from the ocean along the coast
of West Africa and converted to FMFO in order to feed

farmed fish and livestock, mostly in Europe and Asia.

....................................................................................

Virtually all FMFO produced in West Africa is exported
for the benefit of other sectors — such as aquaculture,
agricultural farming, dietary supplements, cosmetics
and pet care - in third countries, most of them outside
the African continent, in contradiction with internation-
al commitments on sustainable development, poverty

alleviation, food security and gender equality.

This practice is not only undermining food security in
coastal communities of Mauritania, Senegal and The
Gambia but is also depriving people living in the inte-
rior of Senegal and non-coastal countries such as Mali
and Burkina Faso of one of their most essential sources
of protein. According to the UN Food and Agriculture
Organization (FAO), the main fish species the FMFO
industry in West Africa uses —sardinella and bonga —are

already overexploited, posing ‘a serious threat to food

.................................................................................. .

1 UN News (2019) Sustainable fishing staying afloat in developed world, sinking in poorer regions. 18 November. Available at: https:/news.un.org/en/

story/2019/11/1051641
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security in the subregion’? The FMFO industry thereby
contributes to the exacerbation of social hardship and
accelerates the depletion of fish resources, which threat-
ens marine ecosystems and weakens the economies of

several countries.

The bulk of the FMFO sourced from West Africa goes
into feeding aquaculture, a voracious industry that is al-
ready providing over half of global fish consumption and
is expected to grow further to reach 60% of total global
fish consumption by 2030.2 Furthermore, resource-in-
tensive fed aquaculture has far outpaced non-fed
aguaculture, making up nearly 70% of all aquaculture
production in 2018. The EU is a major market for West
African fish oil. In 2019, more than 70% of the fish oil

Mauritania exported was destined for the EU.

1. The fishmeal and fish oil industry is di-
verting a valuable food source to feed

Every year, over half a million tonnes of fresh fish that
could be feeding millions of people in West Africa are
being diverted to produce FMFO in order to feed ani-
mals in industrial aquaculture and farming, mostly in
Europe and Asia. The Gambia, Mauritania and Senegal
have a consumption level of 15kg of fish per person/per
year, which is higher than the rest of the continent (10kg
per person/per year — the lowest in the world).5 We cal-
culated that this amount of fish, extracted by the FMFO
industry, could potentially feed over 33 million people
each year - more than the combined populations of The

Gambia, Mauritania and Senegal.

In West Africa, those who are most affected are women
processors, who traditionally smoke, salt, dry and sell
the fish to local markets, artisanal fishermen and the
population of the subregion who depend on fish for
their animal-protein intake; for instance, up to 70% of
people in Senegal and over half The Gambia's popula-
tion®. In The Gambia, the fisheries sector is a vital source
of revenue for the country, and an estimated 200,000
people are indirectly dependent on fisheries and related
activities.” In Senegal, the fishing sector provides more
than 600,000 jobs,? although the number of people di-
rectly or indirectly deriving some income from fisheries

could be as high as 825,000.° The lack of small pelagic
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fish for local women to process for consumption has a
severe impact on livelihoods and food security in the

West African region.”

2. The fish species the FMFO industry uses
in West Africa are in dire straits

The FAO Working Group on the Assessment of Small
Pelagic Fish off Northwest Africa, considers the stocks of
sardinella and bonga to be overexploited, posing ‘a se-
rious threat to food security in the subregion’" Further-
more, in 2019 the FAO advised that a 50% reduction in
fishing effort is required for all sardinella species and has
repeatedly called — along with local community organi-
sations - for ‘strong and urgent action’. It is these same
fish species — round and flat sardinella and bonga - that
the FMFO industry prizes, and that are also fundamental

to food security in the West Africa region.

3. West Africa has emerged as an FMFO
supplier to the global market, especially
supplying fish oil for the EU’s voracious
aquaculture sector

Despite this, West African production of FMFO has
grown more than ten-fold in the past decade — from
around 13,000 tonnes in 2010 to over 170,000 tonnes in
2019.” The EU is a major market for West African FMFO,
particularly for fish oil, to feed its voracious aquaculture
sector. Mauritania is the largest exporter of FMFO and
the source of most EU imports; the country produces
over 110,000 tonnes of fishmeal, 18% of which is exported
to the EU, and close to 35,000 tonnes of fish oil, more
than 70% of which is destined for the EU. In 2019, over

60% of the EU imports of fish oil from Mauritania went
to France, while Spain was the main importer of fish oil

from Senegal.

Most global FMFO from wild-caught fish is used in the
production of carnivorous farmed fish, such as salmon
and trout, while roughly one-third of fishmeal goes to
the agricultural sector, a high proportion (23%) of which
goes to feed pigs.” As the demand for cheap salmon

and meat increases, so does the demand for FMFO.

The information gathered in this report makes it possi-
ble to draw links between the consumption of farmed
fish, seafood and animal feed in Europe on the one end,
and extractive and unsustainable reduction fisheries in
West Africa on the other. However, trade data discrep-
ancies and a lack of transparency in supply chains make
it difficult to build a complete picture and properly

establish accountability.

Europe is home to several of the world's largest aqua-
feed companies: Cargill AQua Nutrition/EWQOS, Skretting,
Mowi and BioMar. Aquafeed is big business; in 2017,
these four leading European aquafeed producers report-
edly had combined sales of $3.3 billion.* Furthermore,
these four aquafeed producers have all been connected
to West African FMFO suppliers in recent years,”® and are
therefore compilicit in the plundering of West African
fish stocks in the midst of an alarming (and worsening)

food-security situation in the region.

2 FAO Working Group on the Assessment of Small Pelagic Fish off Northwest Africa (2019). Summary report available at: http:/mwww.fao.org/3/
cb0490en/CBO490EN.pdf

3 FAO projections show that combined world capture fisheries and aquaculture production will reach 200 MT (LWE) by 2030, up from just under
100 MT in 1990. Capture production will remain roughly stable (with a slight downward trend) up to 2030, with aquaculture production account-
ing for most of the growth. See: FAO, The state of world fisheries and aquaculture 2018. Available at: http://www.fac.org/3/i9540en/I9540EN.pdf

4 FAO, State of the World's Fisheries and Aquaculture 2020, p.6-7. Available at: http://www.fac.org/3/ca9229en/ca9229en.pdf

5 Failler, P, Bah, M., Deme, M. and Dia, A.D. (2015) Etude régionale « Commerce transfrontalier de poisson dans I'espace CCLME ». May 2015. Availa-
ble at:https:/Mww.researchgate.net/publication/281178771_Etude_regionale_Commerce_transfrontalier_de_poisson_dans_l'espace_CCLME

6 Greenpeace international (2019) A Waste of Fish: Food security under threat from the fishmeal and fish oil industry in West Africa. June 2019.
Available at: https:/Awww.greenpeace.org/international/publication/22489/waste-of-fish-report-west-africa/

7 The World Bank (2018). Republic of Gambia. West Africa Regional Fisheries Program — Phase Il Environmental and Social Management Frame-
work (ESMF). Available at: http://documents.worldbank.org/curated/en/919521545373344581/pdf/ESMF-WARFP-GAMBIA-Final-for-Disclosure-docx.
pdf

8 Ocean Action Hub (2017). Présentation du Sénégal: Présentation du secteur de la péche. Available at: www.oceanactionhub.org/presentation-du-
senegal-presentation-de-la-secteur-de-la-peche

9 Harper, S. and Sumaila, U. R. (2019). Distributional impacts of fisheries subsidies and their reform. Case studies of Senegal and Vietnam. Interna-

tional Institute for Environment and Development. Available at https://pubs.iied.org/1665511ED/
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Hay Em News (2018) Chinese investment fuels food security fears in west Africa. 2 August. Available at: https:/hayemnews.com/chinese-invest-

FAO Working Group on the Assessment of Small Pelagic Fish off Northwest Africa 2019. Summary report available at: http:/www.fao.org/3/

Trade Map (www.trademap.org) was used to obtain export data from Mauritania, Senegal and The Gambia under Harmonized System (HS) Codes

Bachis, E. (2017) Fishmeal and fish oil: A summary of global trends. Washington: 57th IFFO Annual Conference. Available at: http://Awww.iffoevents.
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ment-fuels-food-security-fears-in-west-africa/
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cb0490en/CBO490EN.pdf
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230120 (for fishmeal) as well as 150410 and 150420 (for fish oil). Last checked 26 March 2021.
13
com/files/iffo/2.IFFO%20Washington%202017_1.pdf
14

IntraFish (2018) The future of aquaculture feed: The supply trends and alternatives driving tomorrow’s industry, p.17.

Changing Markets (2019) Fishing for Catastrophe: How global aquaculture supply chains are leading to the destruction of wild fish stocks and
depriving people of food in India, Vietham and The Gambia. October 2019. Available at: https://changingmarkets.org/wp-content/uploads/2019/10/
CM-WEB-FINAL-FISHING-FOR-CATASTROPHE-2019.pdf
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4. Retailers across Europe are sourcing
farmed fish from companies involved in
the trade of FMFO from West Africa.

Well-known retailers across Europe are sourcing farmed
fish (such as salmon) from companies linked in a supply
chain to the big four aguafeed companies - EWOS/Car-
gill, Biomar, Skretting and Mowi — which are involved

in the trade of FMFO from West Africa. Although we
cannot establish a direct chain of custody between the
retailers and West African FMFO, the retailers’ connec-
tion with companies involved in the West African supply
chain is problematic, and irrespective of whether there
is a direct chain of custody, they should not source from

those who source from West Africa.

Our investigations uncovered that some European
retailers source from aquaculture and aquafeed produc-
ers who, in turn, source from reduction fisheries in West

Africa, including:

UK: Tesco,
Sainsbury’s
M&S
Lidl
Aldi;

France: Carrefour
Auchan
E.Leclerc
Systéme U
Monoprix
Groupe Casino;

Spain: Mercadona

Lidl Espana;

B R R R R R R P P P P P T T

Germany: Aldi sud
Lidl
Kaufland
Rewe
Metro AG
Edeka.

However, Sainsbury's, M&S and Mercadona have commu-
nicated that no FMFO from West Africa was used in their

salmon/seafood products.

Additionally, the FMFO industry’s operations in the region
have severe negative environmental, socio-economic, and
human health consequences of the FMFO industry opera-
tions in the region.’® In Mauritania - the country with the larg-
est number of FMFO factories — many complaints of chronic
sickness and asthmatic disorders have been reported, as well

as ecological damage to marine areas near the factories.”

The Covid-19 crisis has only exacerbated the impacts of this
broken food system. The pandemic has disproportionate-
ly affected artisanal fishermen and women-dominated
fish-processing communities,'® which have been restricted
in their business activities due to lockdowns. At the same
time, governments have prioritised industrial exploitation
over the livelihoods of local communities, and have given
industrial FMFO producers free rein to continue production

for export.?°
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16 China Dialogue Ocean (2019) Fishmeal factories threaten food security in the Gambia. 28 November. Available at: https://chinadialogueocean.

net/11980-fishmeal-factories-threaten-food-security-in-the-gambia/

17  Cridem (2017) La malédiction de 'industrie des farines de poisson & Nouadhibou. 27 January. Available at: http://cridem.org/C_Info.php?arti-

cle=693730

18  The Conversation (2021) Women are a mainstay of fishing in West Africa. But they get a raw deal. 3 May. Available at: https://theconversation.
com/women-are-a-mainstay-of-fishing-in-west-africa-but-they-get-a-raw-deal-159283

19  Ollivier, T. (2020) Coronavirus : au Sénégal, le secteur de la péche entre dans la tourmente. Le Monde, 16 April. Available at: https://Awww.lemonde.
fr/afrique/article/2020/04/16/coronavirus-au-senegal-le-secteur-de-la-peche-entre-dans-la-tourmente_6036833_3212.html

20 Greenpeace (2020) Multinational fishing industries plunder West Africa’s ocean as artisanal sector is locked out by COVID-19. 9 October.
Available at: https:/MWwww.greenpeace.org/africa/en/press/12358/multinational-fishing-industries-plunder-west-africas-ocean-as-artisanal-sec-

tor-is-locked-out-by-covid-19/

The responsibility primarily lies with corporate
stakeholders in Asia and Europe — and their respec-
tive political leaders — as well as with local govern-
ments, which need to regulate shortsighted ben-
efit industries and prioritise local livelihoods and
food security. In the short term, there is a need to
rapidly phase out FMFO for aquaculture and other
farmed animals, and prioritise wild-caught fish for
local direct human consumption. In the long-term,
the world needs to work towards a return to food
sovereignty, relocation of production, shorter sup-

ply chains and reliable local markets.

As an urgent starting point, Changing Markets and
Greenpeace Africa demand:
>  West African governments phase out any fish-
meal and fish oil production using fish fit for
human consumption, based on its negative en-

vironmental, social and economic impacts.

West African governments grant women fish
processors and artisanal fishermen a legal and
formal status, opening access to labour rights and
benefits, such as social security and consultation

rights in local fisheries management.

Companies and end markets stop trading fish-
meal and fish oil produced using fish fit for hu-

man consumption from the West African region.

All states involved in fisheries in the region es-
tablish an effective regional management re-
gime — particularly for the exploitation of shared
stocks, such as small pelagic fish — as required
under international law, relevant national laws,
pan-African and regional fisheries policies, and
other instruments. This management regime
should comply with a precautionary and ecosys-
tem-based approach, ensuring the total allowable

catch is within safe biological limits.
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INTRODUCTION

Broken global food systems

Global supply chains allow wealthy countries to en-

joy products from all over the world on the shelves of
well-supplied supermarkets, regardless of the environ-
mental and socio-economic costs in sourcing countries.
Meanwhile, raw materials and food that should have
been preserved for local populations are diverted to
these wealthy countries paying higher prices, includ-
ing through industries such as the fishmeal and fish oil
(FMFO) sector, which convert these resources into feed
for the agro-industrial and aquaculture sectors, or even
for use in cosmetics, dietary supplements, mink farms
and pet care products.

According to the recent “2020 - Global Report on Food
Crises” from the United Nations’ World Food Pro-
gramme? there were 135 million people suffering acute
food insecurity in the world in 2019, of which 73 million
were in Africa. In the West Africa region, due to weather
impacts and deficit in crop production, around 610,000
people in Mauritania and 767,000 people in Senegal
were forecast to be in crisis or worse (CH Phase 3 or
above)?? during the lean season in June-August 2020.
Similar impact was expected in The Gambia, “where
almost one in three Gambians are vulnerable to food
insecurity” as noted by the Sustainable Development
Goals (SDG) campaign in 2017.2%

However since then, the food insecurity numbers are
likely to have worsened due to COVID restrictions. In this
respect, the United Nations (UN) report on “The state of
food security and nutrition in the world” stated in June
2020 that “there is no doubt the pandemic will expose
more people to food insecurity and accelerate the pro-
jected increase in the number of hungry people”?* The

21 https://mwwwfp.org/publications/2020-global-report-food-crises

World Food Programme estimated this could potentially
double the number of food insecure to 43 million in the
West African region in that same year.?®

If the current trend continues, the number of under-
nourished people in the world is predicted to increase
from almost 690 million in 2019 to over 840 million by
2030; although these figures do not yet account for the
effects of the COVID-19 pandemic, which could have re-
sulted in an additional 83 to 132 million undernourished
people in 2020.26

In West Africa, where fish availability has been declining
for a number of years due to poor governance as well as
illegal, undeclared and unregulated (IUU) fishing, the
socio-economic situation has worsened with the con-
tinuous operations of extractive industries such as the
fishmeal and fish oil (FMFO) sector. The plunder of small
pelagic fish by foreign industrial fleets has continued
unabated, while local artisanal fishermen were, and in
many ways still are, restricted in their daily work, leading
to an increase in the price of fish on the local market.
Similarly, most of the fishmeal factories in the region
have remained in operation and continue to divert food
from the local population who need it the most.

The fishmeal and fish oil industry as an example of
a broken food system

A number of small pelagic fish species occur along the
West African coast. While fisheries for some of these
species, especially sardinella, have long been important
as sources of food and employment in the region, the
industrial exploitation of these stocks rapidly developed
in Mauritania and began providing material for process-
ing into fishmeal and fish oil.

22 IPC/CH Phase 3: Households either: - Have food consumption gaps that are reflected by high or above-usual acute malnutrition; OR - Are margin-
ally able to meet minimum food needs but only by depleting essential livelihood assets or through crisis-coping strategies.

23 https:/feswfp.org/countries/gambia#:~text=The%20Gambia%20is%20classified%20as,characterized%20by%20short%20rainy%20seasons

24 FAO, IFAD, UNICEF, WFP and WHO. 2020. The State of Food Security and Nutrition in the World 2020. Transforming food systems for affordable

healthy diets. Rome, FAO. https://doi.org/10.4060/ca9692en

25  UN News: https:/news.un.org/en/story/2020/05/1063232

26 FAO, IFAD, UNICEF, WFP and WHO. 2020. The State of Food Security and Nutrition in the World 2020. Transforming food systems for affordable

healthy diets. Rome, FAO. https://doi.org/10.4060/ca9692en
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A fish processor from the
Mantulaye Dieye fish market of

Cayar, Senegal.

Credit: Pape Diatta Sarr / Green-

peace

The primary species for the fishmeal and oil industry are
round and flat sardinella and bonga which are essential
to the livelihood of fishing communities, particularly in
Senegal and The Gambia, as well as for maintaining food
security in the region, in particular for the most vulner-
able populations. These three species used for fishmeal
and fish oil are over-exploited, posing “a serious threat
to food security in the subregion”, according to the most
recent stock assessment by the Food and Agriculture
Organization (FAO) Working Group on Small Pelagics.?’

The management of these fisheries is a complex matter,
adding to the fact that there are no regional manage-
ment institutions strong enough to prevent the ongoing
overfishing situation. The demand for pelagic fish from
the fishmeal factories has added enormous pressure to
an already dramatic overfishing and food security crisis

- a context threatening West African fish stocks in the
long term, stealing food and jobs from local communities
and for some, ending up in a dangerous voyage at sea to

reach Europe as migrants.?®

Hundreds of thousands of tonnes of fresh fish that could
be feeding millions of people in West Africa are being
diverted to produce fishmeal and fish oil in order to feed
other animals in industrial aquaculture and farming,
mostly in Europe and Asia. This industry thereby contrib-
utes to the exacerbation of social hardship and acceler-
ates the depletion of fish resources, threatening marine
biodiversity and weakening the economies of several

countries.

The overexploitation of natural resources and the pol-
lution generated by the FMFO factories have highlight-
ed the weakness of a global economy which does not
integrate environmental concerns. More generally, these
environmental problems are driving social injustice since
the damages are often unevenly distributed and the
greatest burden borne by the least fortunate. In West Af-
rica, those who are most affected are women processors
who traditionally smoke, salt, dry and sell the fish to local

markets, artisanal fishermen, and the population of the

....................................................................................

27  http:/;ww.fac.org/3/cb0490en/CBO490EN.pdf

28  https://www.bbc.com/news/world-africa-46017359

subregion who depend on fish for their animal protein
intake, for instance up to 70% in Senegal, while in The

Gambia it's over half.?®

The FMFO processing industry has commodified a staple
food that forms part of the standard diet of the local
population into an exportable product, and in doing so,
prices-out local buyers from a significant portion of the
fishery's catch.

Virtually all fishmeal and fish oil produced is exported for
the benefit of other sectors such as aquaculture, agricul-
tural farming, dietary supplements, cosmetics and pet
care products in countries abroad, most of them outside
the African continent, in contradiction with internation-
al commitments on sustainable development, poverty
alleviation, food security and gender equality. Unfortu-
nately, local governments often lack economic might
and political courage to sustain the local fishing sector
and collectively manage the dwindling fishing resources
in the long term, as opposed to granting fishing licenses
and authorisations to foreign investors to increase their
FMFO production capacity.

This report will examine:
1.  The growing global aquaculture industry and its
reliance on wild fish, as well as the status of fish

resources.

2. The emergence of West Africa as a supplier of FMFO
to the global market, as well as the industry’s neg-
ative impacts in the region.

3. The supply chain of FMFO from West Africa towards
European companies and destination markets.

.................................................................................. .

https://www.greenpeace.org/africa/en/blogs/12686/when-despair-wins-and-disaster-takes-over-off-the-coast-of-senegal-and-europe/

29 A Waste of Fish Report 2019 (Greenpeace). https://Awww.greenpeace.org/international/publication/22489/waste-of-fish-report-west-africa/
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Aquaculture is often presented as the solution, not only
to the ecological damage that unsustainable fishing
techniques are wreaking on our oceans but also as a
rapidly scalable source of protein for communities vul-
nerable to food insecurity and malnutrition. The notion
that farmed seafood can both feed the world's poor
and relieve pressure on wild-fish stocks is a seductive
one. Yet in reality, the aguaculture industry continues to
extract precious finite resources from the very oceans it

claims to protect.

Every year, billions of edible fish caught in the wild are
diverted from direct human consumption and used to
feed the voracious aquaculture industry, through the
production of fishmeal and fish oil (FMFO). Almost a
fifth of the world'’s total catch of wild fish is processed
into FMFQO,% of which the vast majority is used in feed
for aquaculture and agriculture.® In FMFO production
hubs across the Global South, fish catches are turned
into fishmeal at a rate of 4 to 5 tonnes of fish for 1tonne

of fishmeal and exported abroad.®?

The types of fish turned into FMFO are mainly species

lower down the marine food chain, including small

pelagic® forage’ fish (such as anchovy, sardine, herring
and mackerel) and also invertebrate species (such as
krill). All of these species play an important role in the
marine environment because the entire marine food
web depends on them. Overfishing down food webs

is unsustainable and can have large impacts on the
ecosystem.®* Furthermore, these fish are also a major
source of protein for millions of people living in coast-
al communities, especially in West Africa, where the
FMFO industry’'s demand for small fish competes with
demand for direct human consumption. Today, almost
70% of landed forage fish are processed into FMFO, rep-
resenting roughly 20% of the world’s total catch of wild

marine fish.3®

1.1. Aquaculture: The world’s fastest-
growing food production sector

Demand for fish is growing rapidly and is outpacing
demand for meat.®® Aquaculture currently accounts for
roughly half of world fish consumption® and is project-
ed to grow rapidly; farmed species are expected to reach
60% of total global fish consumption by 2030.38
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30 Cashion, T, Le Manach, F,, Zeller, D. and Pauly, D. (2017) Most fish destined for fishmeal production are food-grade fish. Fish and Fisheries, 18(5):
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31 Naylor, R.L, Goldburg, R.J,, Primavera, J.H., Kautsky, N., Beveridge, M.C.M,, Clay, J,, Folke, C., Lubchenco, J., Mooney, H. and Troell, M. (2000) Effect of
aquaculture on world fish supplies. Nature, 405(6790): 1017-1024. Available at: https:/Awww.ncbi.nlm.nih.gov/jpubmed/10890435

32 Miles, R. D.and Chapman, F. A. (2006, reviewed February 2018). The Benefits of Fish Meal in Aquaculture Diets. IFAS Extension, University of Flori-

da. Available at http://edis.ifas.ufl.edu/pdffiles/FA/FAI2200.pdf

33 Pelagic fish are fish found near the ocean surface or in middle depths. They often move in large shoals, which greatly increases their detectability
(see: https://ww.sciencedirect.com/topics/earth-and-planetary-sciences/pelagic-fish).

34 Smith, A. D. M,, Brown, C. J,, Bulman, C. M,, Fulton, E. A., Johnson, P, Kaplan, I. C,, Lozano-Montes, H., Mackinson, S., Marloff, M., Shannon, L. J,, Shin,
Y.-J. and Tam, J. (2011) Impacts of fishing low-trophic level species on marine ecosystems. Science, 333(6046): 1147-1150. Available at: https://doi.

org/10.1126/science. 1209395

35 Cashion, T, Le Manach, F., Zeller, D. and Pauly, D. (2017) Most fish destined for fishmeal production are food-grade fish. Fish and Fisheries, 18(5).
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36 FAO estimates that, since 1961, the 3.2% average annual increase in global fish consumption has outpaced population growth (1.6%) and exceeded
increases in consumption of meat from all terrestrial animals, both combined (2.8%) and individually, except poultry (4.9%). See: FAO (2018) The
state of world fisheries and aquaculture, 2018: Meeting the sustainable development goals. Licence: CC BY-NC-SA 3.0 IGO. Rome: FAO.

37 FAO (2018) The state of world fisheries and aquaculture, 2018: Meeting the sustainable development goals. Licence: CC BY-NC-SA 3.0 IGO. Rome:

FAQ.

38 FAO projections show that combined world capture fisheries and aquaculture production will reach 200 MT (LWE) by 2030, up from just under
100 MT in 1990. Capture production will remain roughly stable (with a slight downward trend) up to 2030, with aguaculture production account-
ing for most of the growth. See: FAO (2018) The state of world fisheries and aquaculture, 2018.

Figure 1: Relative contribution of aquaculture and capture fisheries to

fish available for human consumption

Source: FAO, State of the World'’s Fisheries and Aquaculture 2020 (p.72)
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INn 1950 only 4% of fish for human consumption came
from aguaculture, in 1980 this was still only at 9% and
rose to 19% in 1990. In 2016, aquaculture overtook wild
capture as the main source of fish for human consump-

tion.®®

1.2. Fed aquaculture outpacing growth of
non-fed aquaculture

Global aguaculture production reached an all-time high
in 2018 with a total sale value of 263.6 billion USD; this
was dominated by the farming of finfish, which ac-
counted for 47% of total production.*®

Not all aquaculture requires the input of food, for exam-
ple, some species filter their food from surrounding wa-

ters (such as mussels and oysters). However, resource-in-

1988 1998 2008 2018

tensive fed aquaculture has far outpaced non-fed
aquaculture, making up nearly 70% of all aquaculture

production in 20184

A paper published in the scientific journal Nature
Sustainability noted in 2018: ‘As the fastest growing
food sector in the world, fed aquaculture demand will
eventually surpass ecological supply of forage fish, but
when and how best to avoid this ecological boundary is

unclear'#

According to the UN, without significant changes, we
are at risk of pushing more than half of our planet’'s ma-
rine species to the brink of extinction by the year 2100.43
The collapse of fish stocks is already visible among some
of the pelagic fish species, which are used to feed the
global aguaculture sector — from crashing oil sardine
stocks off the west coast of India** to the decline of bon-

ga in The Gambia. In Europe, Baltic cod stocks are on
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40 FAO, State of the World'’s Fisheries and Aquaculture 2020, p.21: http://www.fao.org/3/ca9229en/ca9229en.pdf. World aguaculture production was
114.5 million tonnes in live weight in 2018, this was dominated by finfish at 54.3 million tonnes.

41 FAO, State of the World's Fisheries and Aquaculture 2020, p.6-7: http://www.fao.org/3/ca9229en/ca9229en.pdf

42 Froehlich, H. E., Jacobsen, N. S,, Essington, T. E., Clavelle, T. and Halpern, B. S. (2018) Avoiding the ecological limits of forage fish for fed aquaculture.
Nature Sustainability, 1: 298-303. Available at: https:/Mmwww.nature.com/articles/s41893-018-0077-1

43 UNESCO (2015) Facts and figures on marine biodiversity. Available at: http://www.unesco.org/new/en/natural-sciences/ioc-oceans/focus-areas/rio-
20-ocean/blueprint-for-the-future-we-want/marine-biodiversity/facts-and-figures-on-marine-biodiversity/

44  Chandrashekhar, V. (2019) Rattled by sardine stock crash, India begins regulating its fisheries. Mongabay Environmental News, 11 July. Available
at: https://news.mongabay.com/2019/07/rattled-by-sardine-stock-crash-india-begins-regulating-its-fisheries/
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| Figure 2: Fed and non-fed aquaculture production, 2000-2018

| Source: FAO, State of the World'’s Fisheries and Aquaculture 2020, (p.28)
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the verge of collapse, partly as a result of the overfishing
of their key food source, sprat, to feed the Norwegian

salmon industry.*®

1.3. Case study: Expansion of salmon
farming in Scotland and Norway

Salmon is a carnivorous fish and salmon farming is
highly dependent on the use of FMFO. According to the
European Market Observatory for Fisheries and Aqua-
culture products, 60% of fish oil used in aquaculture

goes into salmon and trout (‘salmonid’) feed.*®

The total global production of farmed Atlantic salmon is
estimated to have increased by 7% in 2019, to around 2.6
million tonnes. The three major contributors to this ex-

pansion were Norway, Chile and Scotland. Norway reg-

istered a year-on-year increase of 6.5%, while the Chil-
ean annual total was 10% more than in 2018. Scotland
rebounded from a poor year in 2018 with 20% growth.*’

A 2019 study by the UK-based campaign group Feed-
back found that the Scottish salmon farming industry
currently uses roughly the same quantity of wild-caught
fish to feed its salmon as the entire adult population

of the UK purchases in one year. What is more, if the
Scottish salmon industry wants to meet its expansion
targets of doubling in size, it will need 310,000 tonnes

more wild fish every year for feed alone. 4®

Norway is the primary exporter of salmon to the EU#°
and has significant future growth ambitions for the
sector.’® Intensive farming of Atlantic salmon accounts

for more than 80% of total Norwegian aquaculture
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46  European Market Observatory for Fisheries and Aquaculture products - EUMOFA (2019) Monthly Highlights.

Available at: http://www.eumofa.eu/documents/20178/148316/MH+4+2019+EN_final.pdf/#page=23

47  http://www.fao.org/in-action/globefish/market-reports/resource-detail/en/c/1296665/#:~:text=Total%20global%20production%200f%20

farmed,around%205%20percent%20in%202018.

48 Feedback (2019) Fishy business.

49 795307 tonnes in 2018, worth NOK 49,421 million (see: https://www.ssb.no/statbank/table/09283/)

50 Norsk Industri (n.d.) Roadmap for the Aquaculture Industry. Available at:

https://www.norskindustri.no/siteassets/dokumenter/rapporter-og-brosjyrer/veikart-for-havbruksnaringen---kortversjon_eng.pdf

production® and is hugely resource-intensive when it
comes to feed, especially FMFO. While Norway produces
large volumes of FMFO itself, it is also a major importer,
predominantly fromm Denmark. Norway is also home to
a number of large aquafeed companies which supply
the salmon farming industry, including Skretting, Cargill
Agua Nutrition/EWOS and Mowi.%2

The campaign group Feedback estimates that if we ate
some of the wild fish - like herring, sardines and ancho-
vies — directly instead of feeding them to farmed salmon,
we could still access the same level of micronutrients
while leaving 59% of the fish caught to feed that indus-
try in the sea.®®

1.4. Continued use of wild fish as feed in
animal agriculture

In 2018, about 18 million tonnes of fish was reduced to
FMFO,%* which is mainly used as an ingredient in feeds
for aquaculture and animal farming. Roughly one-third
of fishmeal goes to the agricultural sector (5% to chick-
ens, 23% to pigs), but aquaculture became the domi-
nant user of ‘reduction fisheries' (which supply fish for
FMFO rather than for direct human consumption) in the
early 2000s.%° In 2016, 69% of fishmeal and 75% of fish-oil
production went to seafood farming.%® Global demand
for FMFO is mainly driven by China’s huge aquaculture
sector,’” but export-oriented sectors — such as salmon
farming in Norway and Scotland, and prawn farming in

Asia — are also significant consumers.
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In many countries, the rapid expansion of the aqua-
culture industry is leading to growth in demand for
FMFO. One industry expert estimates that there will be
an additional 500,000 MT of new fishmeal demand in
the coming five years.®® In addition, as noted in a 2019
report by the FAQ, in Peru, FMFO demand is growing®®
whereas supply remains limited and highly variable. The
same report notes: ‘The processing of SPF [small pelagic
fish] for fishmeal, boosted by global market demand,

is ... showing a marked tendency to increase in the CCS

[Canary Current System]'®° off the coast of West Africa.”!

Despite higher demand for FMFO for aquafeed, the
sector has witnessed a long-term decline in the global
supply of fishmeal since the mid-1990s.52 Supply will
also continue to be influenced by the impacts of climate
change as oceans warm and fish migratory patterns

change, reducing their availability.5®

The declining trend of raw materials to sustain the
FMFO sector was strongly evidenced by the Changing
Markets Foundation investigation findings and me-
dia reports in India, Vietnam and The Gambia, where
fishermen involved in the FMFO industry themselves
acknowledge that key pelagic fish stocks are collaps-
ing, and some recognise that they are likely to be the
last generation involved in fisheries.®* Finite wild-fish
supplies combined with growing demand for FMFO
carry the risk that demand will outstrip supply and - as
is already being seen - lead to increased costs for local

consumers.

Increased demand for FMFO is not just a function of
increased production of farmed seafood; choices about
the type of fish companies cultivate also matter, be-
cause the farming of more high-value carnivorous spe-
cies (such as salmon) place upwards pressure on FMFO

demand and prices.®®

1.5. Global fish resource and small pelagic
fish status in West Africa

Based on FAQO's assessment in 2017, almost 60% of the
world’s fisheries are fished at maximum sustainable lev-
els and over 34% of the world's fisheries are overfished.
The percentage of stocks fished at biologically unsus-
tainable levels increased from 10% in 1974 to over 34%

in 2017, meanwhile underfished stocks have decreased
continuously and now make up just over 6% of the
world’s fisheries.®® The Eastern Central Atlantic has seen
an overall increasing trend in catches, but with fluctu-
ations since the mid-1970s, reaching a record high of 5

million tonnes in 2017.57

The small pelagic fish species that comprise the main
catches in the waters of Mauritania, Senegal and The
Gambia are sardines (Sardina pilchardus), round sar-
dinella (Sardinella aurita), flat sardinella (Sardinella
maderensis), horse mackerel (Trachurus trachurus),

cunene horse mackerel (Trachurus trecae), chub mack-
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Figure 3: Global trends in the state of the world's marine fish stocks,

1974-2017

Source: FAQ, State of the World'’s Fisheries and Aquaculture 2020, p.48
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erel (Scomber colias), anchovy (Engraulis encrasicolus)
and bonga (Ethmalosa fimbriata). Of these species, it is
primarily sardinella (both round and flat) and bonga that

feed the fishmeal industry of the three countries.®®

According to the FAQ,*® over the past 25 years, the total
catches of small pelagic species off northwest Africa
(Atlantic coast of Morocco to the southern border of
Senegal) have, with relatively minor fluctuations, more
than doubled, increasing from 1.2 million tonnes in 1994

to 2.7 million tonnes in 2017.

The structure and migration of round sardinella remain
uncertain. The traditional view, and as reflected in the

stock assessments of the FAO Working Group, is that a
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single stock migrates between the waters of southern
Senegal (or even somewhat further south) and Morocco,
being subject to fishing throughout its range. Under this
scenario, overfishing in one zone would have an adverse
impact throughout the region. This is the possibility
illustrated by the map in figure 4. Another possibility has
migrations of parts of the sardinella stock along portions
of this path but with stock components undergoing
lesser migrations, or even remaining relatively seden-
tary, for instance in northern Mauritania. If this were the
case, overfishing in one zone would have less impact

elsewhere.
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Senegal

STOCK STATUS

As in previous years, the FAO Working Group on the
Assessment of Small Pelagic Fish off Northwest Afri-
ca,” considers the stocks of sardinella and bonga to be
overexploited. It further estimates in its latest summary
report of 2019 that a 50% reduction in fishing effort is
required for all sardinella species. The working group
also “stresses the urgency of taking strong action in the
current situation” and that “urgent action is needed

to rebuild the stocks of round sardinella (S. aurita) and
bonga (E. fimbriata).”

The collection of accurate data for scientific assess-
ments has long been a challenge in the region but the
latest indicators, including a drop in daily catches from
artisanal fleets in Senegal and Mauritania, as well as
acoustic surveys in Mauritania show that the sardinella
stock is at its lowest level in history,”? and that the fish-
meal industry now increasingly relies on sardines.”

71 FAO Working Group on the Assessment of Small Pelagic Fish off Northwest Africa 2019. Summary report available at: http:/Awww.fac.org/3/
cb0490en/CBO490EN.pdf

72  CFFA-CAPA: https://staticl.squarespace.com/static/5d402069d36563000151fa5b/t/5f9839d6d5e814745ab81d61/1603811798845/Facts_Flyer_CF-
FA_08-Final.pdf

73 https://www.cffacape.org/publications-blog/how-the-eu-mauritania-fisheries-agreement-can-be-used-to-improve-fisheries-manage-
ment?rg=Ad%20Corten
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