
A report on fishmeal

Swedwatch report  #46

DO YOU KNOW WHAT 
YOUR DINNER ATE 
FOR BREAKFAST?



Swedwatch is a non-profit, religiously and politically non-aligned organisation that  
scrutinises Swedish companies operating in developing and low-wage countries. The aim of 
Swedwatch is to reduce bad social and environmental conditions in the South, encourage 
best practice, spread knowledge and exert pressure on and, in an open dialogue, collaborate 
with Swedish companies so that the business community pays greater attention to these 
issues. Swedwatch reports are publicly available and can be downloaded from  
www.swedwatch.org.
 

The Swedish Society for Nature Conservation is Sweden’s largest environmental organisation. 
It was founded in 1909 and has 190,000 members and 270 local associations. The Society’s 
international work is aimed at contributing to environmentally, socially and economically 
sustainable development based on respect for human rights and democratic governance. 

Author: Maria Engvall
Photographs: Jim Wickens unless otherwise stated
Publisher responsible under Swedish law: Viveka Risberg
Published in January 2012

This report has been published with financial support from Sida, which has not, however, 
assisted in its formulation or taken a position on the contents of the report. 



 
3

Innehållsförteckning

Summary ......................................................................................................................... 4

1. Introduction .................................................................................................................7

2. Method ........................................................................................................................ 8

3. Background ................................................................................................................10

3.1 The state of the oceans .........................................................................................10

3.1.1 Depletion of the seas ..........................................................................................12

3.2 Fish and shellfish farms .......................................................................................15

3.3 Invisible fishing ....................................................................................................18

4. Swedish market .........................................................................................................21

4.1 Responsibilities of Swedish companies .............................................................. 23

4.2 Restaurants and importers ................................................................................. 23

5. Feed from Thailand – a field study ...........................................................................27

5.1 Fishing ................................................................................................................. 29

5.2 Depletion of the seas ........................................................................................... 32

5.3 Illegal, unreported and unregulated fishing ....................................................... 34

5.4 Working conditions ............................................................................................. 35

5.5 Local communities and small-scale fishers ........................................................ 40

6. Peru ........................................................................................................................... 42

6.1 Chimbote ............................................................................................................. 44

6.2 Depletion of stocks .............................................................................................. 44

6.3 Pollution and health problems ........................................................................... 47

7. Discussion .................................................................................................................48

7.1 Weak engagement among the companies ........................................................... 48

7.2 Illegal fishing ....................................................................................................... 49

7.3 Substandard working conditions ........................................................................ 50

7.4 Sustainable fish consumption ............................................................................. 50

7.5 Recommendations................................................................................................51

8. References ................................................................................................................ 52

Interviews ..................................................................................................................... 54

Reports published by Swedwatch .................................................................................55



 
4

Summary

The oceans are being depleted of fish at a rapid rate. Since the end of the 1980s 
catches have stagnated, despite the capacity of the fishing fleets having increased over 
the same period. At present, 85% of the seas are exploited to the full or overexploited. 
The seafood industry sees aquaculture – fish and shellfish farming – as a way of 
continuing to provide the market with fish when the supply in the seas declines.

Today, 25-30 million tonnes of fish are reduced to fishmeal, which is used as food 
in the farming of other fish and shellfish. Fish that are used to produce fishmeal are 
either what are known as forage fish, pelagic fish that live in large schools and are 
easy to catch, or bycatch from other fishing, often referred to as trash fish.

In the report “Do You Know What Your Dinner Ate for Breakfast?”, Swedwatch 
and the Swedish Society for Nature Conservation examine the fishing behind the 
production of fish feed.  The focus is on the feed used to farm prawns and Norwegian 
salmon and on the consumption of these products in Swedish restaurants. Around a 
quarter of Swedish food consumption takes place in restaurants. At the same time, 
consumers are less good at stipulating environmentally related requirements for the 
food eaten in restaurants than for food bought in shops. 

Two of the countries that have the highest production of fishmeal and fish feed are 
Peru and Thailand. Around a third of the fish feed used in Norwegian salmon farms 
comes from Peru. The farmed shrimp imported into Sweden mostly come from 
China, Thailand and Vietnam. Thailand uses most of its fish feed for its own prawn 
farms, but also exports a significant portion to China and Vietnam. A large proportion 
of the shrimp consumed in Sweden have thus been reared on fish feed from Thailand.

The conditions in and effects of fishing for feed production were examined in a field 
study in Thailand, and the situation in Peru is illustrated by information having been 
gathered from scientific sources and from previous field studies in the country. 

In addition, five restaurant chains and twelve importers in Sweden have been 
contacted to clarify how the industry acts in relation to the importing and purchasing 
of fish and shellfish. The restaurants Arigato Sushi Wok, Forno Romano, Grekiska 
Kolgrillsbaren, Pizza Hut and Vapiano were asked about their purchasing of prawns 
and farmed salmon, where these products are sourced, which suppliers they use, what 
they know about origin and about the feed used in rearing and whether they do any 
work on environmental and social issues. The same questions were also put to several 
Swedish importers and wholesalers who sell salmon and prawns to restaurants. 
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The results from the field study and the review in Sweden highlight several problems:

• The restaurants, importers and wholesalers who were contacted have 
been almost without exception unwilling to answer questions or to divulge any 
information. There is no information on the companies’ websites concerning work 
on sustainable fishing or responsible purchasing. The few companies that were 
nevertheless willing to divulge some kind of information and to answer questions 
do not have any routines on traceability or requirements for fish feed. 

• The statistics paint a clear picture – the seas are being depleted of fish at 
a rapid rate, and there are no signs to date that the fleets globally are reducing 
their fishing effort. The poor coastal population in the South is eating less and less 
fish. Intensified aquaculture with carnivorous fish and prawns is exacerbating the 
problems as the farming of these requires greater inputs in the form of feed than is 
obtained in the form of fish or shellfish. On the other hand, farming of fish that eat 
vegetable matter may be part of the solution to both food security and depletion of 
the seas.

• The fish used for feed production play an important role in marine 
ecosystems, and heavy fishing pressure on small fish has effects throughout 
the food web. This can be seen, for example, in increased presence of jellyfish, 
increased growth of algae and a decline in the animals that prey on forage fish, 
including larger fish, seabirds and marine mammals.

• There is widespread illegal and unreported fishing in Thailand and Peru, and 
there is therefore a great risk that such fish is being used to rear the salmon and 
farmed prawns sold in Swedish restaurants.

• The fish used to feed salmon and prawns is largely fish suitable for human 
consumption. In other words, there is competition between the right to food in 
those countries where the fish is caught and consumption of salmon and prawns in 
the North.

• The labour situation on Thai fishing vessels is substandard.  Workers who 
were interviewed during the field study testified to forced labour, unpaid wages, 
physical assault, major deficiencies in the working environment and in some cases 
even murder.

• In Peru, the fishmeal industry has not just contributed to depletion of fish 
stocks, marine dead zones and adverse effects on ecosystems. Emissions from the 
factories also have an adverse impact on the local population.
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There is a clear risk of the salmon and shrimp served in several Swedish lunch 
restaurants being reared on fish caught under these conditions. None of the contacted 
companies who replied had any routines for preventing this, nor did any of the 
companies have any knowledge of the origin of the feed that had been used to rear the 
prawns and salmon. Few of the companies specified the origin of the prawns they sell. 
Only a few showed an understanding of, or engagement in, the issue.

Under an EU regulation (the IUU Regulation), those who trade in fish and fish 
products have to be able to state, and show documentation to prove, that the fish is 
not sourced illegally. There are several exemptions in the regulation, including with 
regard to fish used to produce fish feed.

Consumers have a tendency to be less demanding and ask for less information about 
the food bought in restaurants than in shops. As a significant portion of Swedish 
food consumption takes place in restaurants, it is important that these play an 
active part in reducing the environmental impact of our food. Both the consumers 
and the restaurants are important in this work, as consumers can stipulate stricter 
requirements and ask for more information, and the restaurants can pass on such 
information and also make active efforts to choose sustainably produced food.
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1. Introduction

Many of the world’s fish stocks have declined as a consequence of heavy fishing 
pressure and unsustainable fishing methods; in many places catches have stagnated 
and declined.1 To feed a growing population and meet a large and increasing demand 
for fish and shellfish, aquaculture – fish and shellfish farming – has started to play 
an increasingly prominent role in fish production. These farms are described by the 
fish industry, among others, as one of the solutions of the future to the problem of 
depletion of fish stocks and supply of fish products.2 Many consumers choose farmed 
fish following alerts that stocks of several wild-caught species, such as cod and 
halibut, are being depleted.

Farming fish and shellfish can, to some extent, offset the depletion of fish stocks in 
the sea and represent an important addition to the supply of protein in the world, 
provided the farms are sustainable. Mussels, other filter feeders and fish that have a 
vegetarian diet are well placed to be farmed sustainably. Aquaculture today is  
unfortunately often dependent on wild-caught fish to feed the farmed fish. The 
species that command the highest value and are in most demand are salmon and 
giant prawns, which are fed with fishmeal and fish oil extracted from other fish. 
Given the critical situation in the seas and dependence on fish protein in the feed, 
the farming of these species is rarely sustainable in the long term. Even fish that 
actually have a vegetarian diet, such as carp, tilapia and pangasius, are quite often fed 
with fish as it makes them grow faster and therefore generate higher profits. Tilapia 
and carp are fed with more than 12 million tonnes of fishmeal annually, which is 
equivalent to more than one and a half times as much fishmeal as salmon and prawns 
together are given.3

Those who choose to consume or market farmed fish do not always know that 
wildcaught fish are often involved in production. This report is written with the 
aim of highlighting the invisible fishing behind the farming of salmon and shrimp, 
shedding light on the effects of forage fish production and examining the conditions 
in this production. The focus is on the Swedish supply of farmed salmon and giant 
prawns, as these are the two farmed fish and shellfish products that are imported 
most into Sweden. The terms shrimp and prawn are used in this report, but they are 
also sold under other more or less correct names such as scampi, gambas, tropical 
prawns and tiger prawns.

This review will discuss how the demand for fish for feed impacts the marine 
environment, as well as the conflict between the right to food, the impact on local 
communities and production of fish feed. In addition, working conditions on the 
fishing vessels and the consequences of illegal, unreported and unregulated fishing 

1 Food and Agriculture Organisation (FAO). 2010. The state of world fisheries and aquaculture 2010. 
2 See for example Aquaculture is needed to satisfy global demand for fish; www. wharton.universia.net/

index.cfm?fa=viewArticle&id=1242&language=English, and The future of marine fish resources; www.
actionbioscience.org/biodiversity/duffy.html 

3 Naylor, R. et al. 2009. Feeding Aquaculture in an era of Finite Resources. Proceedings of the National 
Academy of Science (PNAS) Vol 106, 36. 
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will be addressed. Finally an account is given of the interest and responsibilities of 
Swedish restaurants and fish wholesalers with regard to the fishmeal production 
underlying the salmon and shrimp they offer for sale.

As fishing for feed largely takes place far away from the place where the farmed fish are 
sold, the effects are more or less invisible to consumers. In this review it is chiefly the 
fishing for feed in Thailand, but also the feed industry in Peru, that is illustrated; today 
these two countries are two of the largest fish feed producers in the world. The fishmeal 
from Thailand is largely used in the country’s prawn farms, but some of it is also 
exported to nearby countries. Peruvian fishmeal is partly used in Norwegian salmon 
farms, farms that supply by far the majority of the salmon consumed in Sweden. 

2. Method

The review presents a status report on the situation regarding depletion and the 
world’s fish stocks based on interviews with fishermen in Sweden and studies of 
scientific articles and of reports from large international organisations such as the 
FAO and UNEP. The researchers interviewed have all worked specifically on the issue 
of feed fishing. 

The chain from the fishing vessels to the plate in Sweden is a long one, and almost 
impossible to map. As the large players in the food retail trade already have some 
awareness of the problems associated with fishing for feed, this report focuses on 
farmed prawns and salmon consumed in restaurants. In addition, around a quarter of 
Swedish food consumption takes place in restaurants, and it is therefore important to 
include these in work aimed at reducing the environmental impact of our food.

In order to cover some different types of food supply, five typical lunch restaurants 
with differing orientations that serve salmon and/or prawns were chosen to answer 
questions about their purchasing, requirements and knowledge of the origin of the 
products they serve. One criterion was that there should be some kind of chain, with 
more than one restaurant. The selected restaurants are part of the normal range of 
restaurants in Swedish towns and cities.

As well as restaurants, fish wholesalers and importers were contacted to answer 
questions about the origin of their farmed salmon and shrimp, as well as what  
requirements they stipulate for these and how they check that their requirements 
are met. In addition, available statistics on Swedish importing and consumption of 
farmed salmon and shrimp have been collated. 

The situation in the fish feed-producing countries Thailand and Peru is illustrated in 
various ways. Peru is the country that produces the most fish feed in the world, and 
around a third of the feed used in Norwegian salmon farms comes from Peruvian 
sources. Information on conditions in Peru and the effects on the environment, on 
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fish stocks and on the local population were gathered through literature studies, 
for example scientific articles, reports from international organisations and other 
articles. Further facts about the situation in Peru come from journalists from the 
British investigative agency EcoStorm.

In Thailand, the depiction of the situation is based on a field study. The field study was 
conducted by Swedwatch and two journalists from EcoStorm in June 2011. In order to 
follow the fish from the fishing vessels to unloading at the ports and then onward to the 
fishmeal factory, three ports were visited:  Songkhla, Ranong and Khuraburi.

In Songkhla and Khuraburi the team followed trawlers and smaller fishing vessels 
and monitored the fishing. From these vessels buckets of the fish that was to be used 
for the production of fish food was bought so that the contents could be identified. 
Professional fishermen identified the fish, and spoke about which fish were suitable 
for human consumption and which were juveniles. Furthermore, the species 
composition of the catches could demonstrate in what type of ecosystem the fishing 
had taken place. In addition, the team was present at the unloading of trash fish in 
the port and followed the lorries to see which factory bought the fish. In order to map 
the chain from the sea to the prawn farms as far as possible, staff at the factories were 
asked about what then happened to the fishmeal. A few fishmeal factories and prawn 
farms, and a local fishing community where the population lives from traditional 
fishing, were also visited during the study. 

A researcher from the University of Songkhla was interviewed during the field study. 
She is a marine biologist and for many years has focused on the depletion of fish 
stocks in the seas around Thailand. Interviews were also conducted with fishermen, 
both commercial and small-scale, owners of fish feed factories and prawn farms and a 
representative in Ranong of the Seafarers Union of Burma and three migrant workers 
from Burma who for several years have worked on fishing vessels in the waters off 
Ranong.

It was not possible to confront captains and vessel owners in Thailand with the 
information that emerged in the interviews with the migrant workers as it would 
have posed too much of a risk for both the interviewees and the study team. Similar 
information has, however, come from several people and has also been verified in 
other reports and articles.

The supply chain from the vessels that supply the feed fish to the factories, the farms 
and then the importers, as well as various intermediaries and traders in between, 
is long and intricate. It was not possible to find any direct links between the fish 
feed producers and the Swedish importers, wholesalers and restaurants. This 
review shows, however, what the situation looks like in the countries where large 
proportions of Swedish imports of prawns and the feed for the farmed salmon come 
from. This can give some indication of the conditions underlying the production of 
the prawns and salmon that appear on the Swedish menues.
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3. Background

Fisheries statistics report from three different areas: marine catches, freshwater 
fishing and fish farming/aquaculture. Fish farms are also divided into two groups: 
farming of carnivorous fish and shellfish that eat fishmeal and fish oil, and farming 
of herbivorous fish. This report focuses on marine catches that are used for the 
production of feed for the rearing of shrimp and salmon. 

3.1 The state of the oceans

Fish production – both caught and farmed – totalled 145 million tonnes in 2009. 
World catches increased sharply from the middle of the last century to the end of the 
eighties and have since levelled off, and in several places have declined. Since the 
nineties catches have been around 90 million tonnes, but production in aquaculture 
at the same time has increased by an average of 6% a year from around 39 million 
tonnes in 2003 to just over 52 million tonnes in 2009.4 Of total fish production, 
nearly 118 million tonnes is used as human food, giving an average consumption 
of fish of 17 kilograms per person. The remainder, just over 27 million tonnes, is 
principally used to produce fishmeal and fish oil, most of which supplies fish farms.5 6

Table 1: Fishing and aquaculture production and use, millions of tonnes (2004-2009). Source: 
Fishery and Aquaculture Statistics, Food and Agriculture Organisation (FAO) 2010.

4 Food and Agriculture Organisation (FAO). 2010. The state of world fisheries and aquaculture 2010. 
5 Ibid
6	 The	statistics	come	from	FAO	and	do	not	include	small-scale	fishing.	The	actual	catches	are	therefore	

higher	and	the	proportion	going	to	fish	feed	is	somewhat	lower.	

2004 2005 2006 2007 2008 2009

PRODUCTION millions of tonnes

Marine fishing 83,8 82,7 80,0 79,9 79,5 79,9

Marine fish farms 16,7 17,5 18,6 19,2 19,7 20,1

Freshwater fishing 8,6 9,4 9,8 10,0 10,2 10,1

Freshwater farms 25,2 26,8 28,7 30,7 32,9 35,0

TOTAL 134,3 136,4 137,1 139,8 142,3 145,1

USE, millions of tonnes

Human food 104,4 107,3 110,7 112,7 115,1 117,8

Production of feed 29,8 29,1 26,3 27,1 27,2 27,3

Population (billions) 6,4 6,5 6,6 6,7 6,8 6,8

Consumption/cap. (kg) 16,2 16,5 16,8 16,9 17,1 17,2
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China is the country that produces most fish: 47.5 million tonnes in 2008. This is 
equivalent to around a third of global production. Just under 33 million tonnes comes 
from fish farms (principally carp) and just under 15 million tonnes from fishing.7 The 
official figures from China are, however, unreliable. China over-reported its catches 
for several years, with the result that it appeared in the 1990s that catches increased 
around the world, although they actually stagnated. The unreliable figures from 
China, extensive illegal fishing and the lack of catch reporting in artisanal fishing 
mean that it is difficult to assess how much fish is taken from the seas.

Peru is the second-largest fish-producing country, with catches of just over seven 
million tonnes a year, mainly anchoveta. Peru produces and exports most fish feed; a 
large proportion of the country’s catches goes directly to the production of fishmeal 
and fish oil. Other large fish-producing countries are Indonesia, the United States and 
Japan.8

The largest marine fishing areas are in the north-western, south-eastern and west-
central Pacific Ocean, where the countries mentioned above undertake fishing. The 
most fished species by far is anchoveta, followed by Alaskan pollock, herring from the 
Atlantic and skipjack tuna. 

Figure 1: The largest catches in marine fishing, 2008 (millions of tonnes). 
Source: Fishery and Aquaculture Statistics, Food and Agriculture Organisation (FAO) 2010.

7 Food and Agriculture Organisation (FAO) 2010. The state of world fisheries and aquaculture 2010.
8 Ibid
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3.1.1 Depletion of the seas

Fish is a renewable resource, but the capacity of the seas to continue producing fish 
and maintain the function of ecosystems depends on the resources being managed 
and used sustainably.

85% of the world’s fish resources are fully exploited or overexploited.9 In recent 
years catches have not increased despite an intensified effort in the form of  a greater 
number of more technically advanced vessels.10  For species after species, sea after 
sea, fishing statistics show similar patterns: after a rapid and intensive period of 
fishing the catches level off and then decline.11

There are several factors that work together in causing fishing resources to be so 
heavily exploited. Fishing waters within the various countries’ economic zones are 
regulated by the legislation of the country concerned, and neither are other countries 
allowed to fish here without special agreements. In international waters all countries 
are allowed to fish, leading to heavy pressure on fish stocks. Although there are a 
number of international agreements on endangered species and fishing methods, 
they are not always complied with and there are few opportunities for control far out 
at sea.12

9 Food and Agriculture Organisation (FAO). 2010. The state of world fisheries and aquaculture 2010. 
10 Deutsch et al. In press. Global trade of fisheries products. 
11 Ibid 
12 Deutsch et al. Global trade of fisheries products. In press.. 

Purse seiner off the coast of South America. Photo: Creative Commons. 
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Furthermore, fishing is economically inefficient, with costs that far exceed revenues.13 
The overcapacity of the global fishing fleet is estimated to be between 30% and 200%. 
This is only possible through large-scale subsidies, which consequently contribute 
to maintaining an unsustainable fishing industry.14, 15  The subsidies also mean that 
prices of fish and shellfish can be kept relatively low, even if the resources start to run 
short, which further boosts the depletion of fish stocks in the seas. 

There are various estimates of how fish resources will develop in the future, with 
forecasts ranging from total collapse by 2050 to the development of more effective 
control mechanisms and recovery of the seas. A new study shows that 80% of the 
biomass in the seas has disappeared in the past 100 years, and 60% of the biomass 
has disappeared in the past 40 years.16

According to the FAO, seven of the ten most fished species are either fully exploited 
or overexploited. These include, for example, anchoveta, mackerel and sprat - fish 
that are used to produce fish feed. 

3.1.2 Illegal, unreported and unregulated fishing

Statistics on catches and the status of the fishing zones are not entirely complete. 
As mentioned earlier, the bycatch that often accompanies trawling is not always 
reported, regardless of whether it is used or not.  Bycatches are estimated to amount 
to around 40% of reported catches. For some species, for example trawled shrimp, 
however, by-catches are estimated to be as high as 500% of the reported catch.17

Illegal, unreported and unregulated fishing is one more factor that contributes to 
depletion of the seas (see facts box). There are estimates indicating that the value of 
global illegal fishing totals SEK 20 to 50 billion, and an analysis of fishing in around 
sixty countries estimates that between 10 and 45% of all fish were caught illegally 
between 1980 and 2003.18

Illegal fishing exploits fishing resources rapidly and effectively, and when a stock 
collapses or is no longer profitable the fishing vessels quickly move on to exploit new 
ones. This is known as “sequential exploitation” and is one of the reasons why it is 
still not noticeable in the frozen food compartments of shops that so many stocks are 
overexploited. 

13 Benitah, M. 2005. Subsidies, Services and Sustainable Development, Issue Paper No. 1 International 
Center for Trade and Sustainable Development. 

14 Deutsch et al. In press. Global trade of fisheries products. 
15 Benitah, M. 2005. Subsidies, Services and Sustainable Development, Issue Paper No. 1 International 

Center for Trade and Sustainable Development. 
16 Presentation by Villy Christenssen, AAAS 2011
17 Davies, et al. 2009. Defining and estimating global marine fisheries bycatch. Marine Policy.
18 Swedish FAO Committee. 2008. Det moderna fiskets stråtrövare (The highway robbers of modern 

fishing)
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Definitions of illegal, unreported and unregulated fishing 

Illegal fishing
is undertaken by domestic or foreign vessels in waters that belong to a nation outside 
the nation’s permit or in contravention of its laws.

Unreported fishing
Non-reported or under-reported in contravention of the country’s laws. 

Unregulated fishing
is undertaken in areas where no conservation or management structure exists and 
where fishing takes place in contravention of the nation’s responsibility for conservation 
of living marine resources under international law. 

Source: Swedish FAO Committee. Det moderna fiskets stråtrövare. 2008.

FACTS

3.1.3 Working conditions

The many fishing vessels that operate illegally do not just contribute to looting of 
the seas. Working conditions on board these vessels are often substandard. Life on 
fishing vessels is generally tough and involves dangerous work, but on many illegally 
fishing vessels infringements of rights have been made systematic, and illegal migrant 
workers are often employed who do not dare to protest for fear of being reported and 
deported.19 There are reports of inadequate safety, physical assault, infringement of 
rights, threats, murder, forced labour, substandard sleeping quarters, long working 
days and unpaid wages.20 

Several workers on board vessels that fish illegally have also testified that it is common 
for the fishermen to be kept far out at sea for a year or more. The promised pay quite 
often fails to appear or is reduced because the captain has had “expenses” for the 
worker during the year on the vessel. There are reported cases where fishermen have 
worked for many years without receiving any pay and of fishermen who try to protest or 
run away, or who become ill and are unable to work being shot or thrown into the sea.21

19 Environmental Justice Foundation. 2010. All at Sea – the abuse of human rights aboard illegal fishing 
vessels 

20 Ibid 
21 Ibid 
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3.2 Fish and shellfish farms

Aquaculture today is the fastest-growing food sector, with average annual growth of 
just over 6%.22 The increase is largely a response to reduced catches in marine and 
freshwater fishing and growing demand from a larger and, in several places, richer 
population. Just over 52 million tonnes of fish and shellfish are farmed in aquaculture 
every year. The farming takes place either in the sea or in ponds, but also in closed 
systems inland.23 Ninety per cent of all farmed fish and shellfish come from Asia, 
where China accounts for by far the majority (62% of world production). There is, 
however, uncertainty over the reliability of Chinese statistics for aquaculture.24 Other 
large producer countries are India, Vietnam, Indonesia, Thailand and Bangladesh.25

The most farmed species is carp. It is principally farmed in freshwater systems 
in China. Other commonly farmed fish and shellfish are oysters, mussels, various 
freshwater fish (mainly talapia and pangasius), as well as prawns and salmon.26

22 Food and Agriculture Organisation (FAO). 2010. The state of world fisheries and aquaculture 2010. 
23 Ibid
24	 Watson,	R	&	D.	Pauly.	2001.	Systematic	distortions	in	world	fisheries	catch	trends.	 

Nature, 414: 534-536
25 Ibid
26 Ibid

Workers on a fishing vessel in Kuriburi, on the west coast of Thailand. Photo: Jim Wickens/Ecostorm
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Figure 2: Largest fish and shellfish-farming countries, 2008 (Millions of tonnes).
Source: Fishery and Aquaculture Statistics, Food and Agriculture Organisation (FAO) 2010.

Around 40% of all fish production, both caught and farmed, is traded on the  
international market, and the two largest commodities are prawns and farmed 
salmon.27 The trade primarily takes place from developing countries to industrialised 
countries – nearly 80% is imported by industrialised countries.28 The most important 
exporting countries are China, Norway, Thailand and Denmark.29 Prawns, fished 
from both temperate and tropical seas and farmed along tropical coasts, is the fish 
and shellfish group that is largest in economic terms, while salmon is the largest 
product group in absolute terms.30 Exports of prawns go almost exclusively from 
poorer countries in the South to richer countries in the North.

Table 2: International trade in fish and fishery products, millions of USD (in 1998 and 2008). 
Source: Fishery and Aquaculture Statistics, Food and Agriculture Organisation (FAO) 2010.

EXPORTERS 1998 2008 IMPORTERS 1998 2008

China 2656 10114 Japan 12827 14947

Norway 3661 6937 USA 8576 14135

Thailand 4 031 6 532 Spain 3 546 7 101

Denmark 2 898 4 601 France 3 505 5 836

Vietnam 821 4 550 Sweden* 2 765

*Sweden comes 12th among importing countries.

27 Food and Agriculture Organisation (FAO). 2008. Fishery and aquaculture production.
28 International Centre for Trade and Sustainable Development. 2008. Fisheries Trade, Sustainability and 

Development. 
29 Ibid
30 Ibid
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3.2.1 Negative effects of fish and shellfish farms

Although fish and shellfish farms have been presented as a solution to the problem of 
depletion of the seas and as a way of meeting the growing demand for seafood, there 
are a number of negative effects associated with these systems. The effects depend on 
the species farmed, where it is farmed and above all how the system is designed. An 
important aspect is what food the fish receives.  Aquaculture where vegetarian food is 
used, for example mussel farms and the farming of carp, tilapia and pangasius, does 
not lead to depletion of the seas and can contribute to food supply to a greater extent 
without having adverse consequences. There are also more or less intensive farms 
that demand different amounts of inputs in the form of energy, food, antibiotics and 
other chemicals against insect attack.

The impact on surrounding ecosystems also depends on how the quantity of waste 
products is released. Excrement from fish and releases of nitrogen and phosphorus 
from the feed lead to eutrophication, which is noticeable for instance in substantial 
algal and planktonic growth around the farms. In addition to the leaching of 
nutrients, aquaculture generally leads to the spread of fish diseases and antibiotics. 

The farms also pose a threat to the natural fish stocks in the form of new genetic  
characteristics from escaped farmed fish. If the gene pools are mixed, this can pose 
risks to the wild fish stock. 

Many fish farms are also energy-intensive and necessitate large inputs to keep pumps 
for the supply of seawater and oxygenation running. The pumps are often powered by 
diesel, which leads to carbon dioxide emissions.

In tropical countries the coastal zones are claimed for fish and prawn farms. In many 
parts of South-East Asia mangrove forests, which act as nurseries for many fish and 
shellfish, have been cleared to make room for shrimp ponds. These shrimp farms 
affect the environment along the coast and the fauna in the sea.31 Emissions from them 
can destroy coral reefs, which puts further pressure on the ecosystem and the wild 
fish stocks.  When the mangrove forests and coral reefs are destroyed, the protection 
against erosion also disappears and agricultural land inland is at risk of major damage. 
In addition, the mangrove ecosystem is one of the world’s largest carbon sinks.32

In other cases agricultural land is claimed for aquaculture. The prawns are usually 
farmed in saltwater, which is piped into the ponds ultimately causing the land around 
the ponds to become salinated and unusable as agricultural land for a long time to come. 

As the ponds generally have a limited life, and the demand for the farmed prawns is 
so high, there is heavy pressure on new land to create ponds, and the land of small 
farmers is quite often stolen or bought at too cheap a price.33

31 Swedish Society for Nature Conservation. Murky waters, 2011. www.naturskyddsforeningen.se. 
32 GRID-Arendal and UNEP. 2009. Blue Carbon - The Role of Healthy Oceans in Binding Carbon. 
33 Swedish Society for Nature Conservation, 2011. Murky waters.
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Working conditions on the farms are often deficient, with long working days, 
low wages, degrading treatment, poor health and safety work and a particularly 
vulnerable situation for migrant workers.34

3.3 Invisible fishing

Fish and shellfish farms are dependent on ecosystem services from the sea. For the 
species that require protein-rich feed, this principally means a supply of fish, as 
well as disposal of waste. More fish are consumed in the form of fish feed than are 
produced in the form of farmed fish. Between 0.5 and 2 kilograms of fish is needed to 
farm one kilogram of prawns, and between 2.2 and 5 kilograms of fish in the form of 
feed to farm one kilogram of salmon. 35

The current global increase in fish farms, in particular the demand in rich countries 
for salmon and shrimp, necessitates more fish feed. The demand is met by using less 
fishmeal in pig and poultry rearing and using it instead for fish farming, by improving 
the efficiency of feed use and by increasing fishing pressure on the forage fish.36

To simplify slightly, it can be said that the fish used in feed is of two types. One kind 
is what is known as forage fish, species that are often small and live in large schools, 
such as anchoveta, herring and sardines. These fish are targeted for feed production. 
The most fished forage fish is anchoveta from Peru.37 The second kind consists of 
bycatch or unwanted catch from other fishing, usually from trawling or net fishing. 
These fish are referred to as “trash fish” as they do not belong to the large carnivorous 
fish species that command higher value as fish for human consumption. Trash fish is 
actually a misleading name, as large parts of this catch consist of important food fish 
that are young (juveniles) and too small to be sold, and fish that play an important 
role in marine ecosystems.  Since the 1980s a trend has been apparent towards using 
more fish species for feed production as the demand for feed is increasing steadily as 
fish farms spread. At the same time there is also a trend, principally in coastal areas 
in poorer countries and out of necessity, to use fish of ever smaller size as food, quite 
often the same species as are used for feed production.38 There is thus increasing 
competition between using fish for feed production and using it as food.

34 Solidarity Center. The true cost of shrimp. 2008.
35	 There	is	varying	information	on	how	much	fish	in	the	form	of	feed	is	consumed	in	the	farming	of	fish	

and	shellfish	farming.	The	lower	figure	is	reported	by	the	industry	organisation	IFFO,	Jackson	AJ.	2009.	
Fish In - Fish Out, Ratios Explained. Aquaculture Europe, Volume 34:5- 10, the higher by a number of 
established researchers, e.g. Naylor et al. 2009. Feeding aquaculture in an era of finite resources. PNAS 
106:15103-15110 and Tacon AGJ & Metian M. 2008. Global overview on the use of fish meal and fish 
oil in industrially compounded aquafeeds: Trends and future prospects. Aquaculture 285:146–158. 

36 Alder et al. 2008. Forage Fish: From Ecosystems to Markets. Annual Review of Environment and 
Resources.

37 Ibid
38 Alder et al. 2008. Forage Fish: From Ecosystems to Markets. Annual Review of Environment and 

Resources. 



 
19

Several species that today are counted as typical forage fish have been fished for many 
thousands of years and have been principally used as food; small-scale fishing for 
these species continued through to the 1950s, when it was industrialised and more of 
the catch went to feed production.39Today, according to official statistics, the targeted 
forage fish, together with the trash fish, make up about a third of total marine 
catches.40

Large fish feed-producing countries such as China, India, Thailand, Vietnam, 
Indonesia and the Philippines do not have reliable statistics. Catches of trash fish are 
not recorded in national registers, and only estimates are therefore made for these 
countries regarding the production and use of fish feed.41

39 Ibid
40 Food and Agriculture Organisation (FAO). 2010. The state of world fisheries and aquaculture 2010.
41 Ibid

Catch after four hours of trawling off the east coast of Thailand. Photo: Jim Wickens/Ecostorm
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3.3.1 Effects on the ecosystem

Research in recent years has shown increasingly clearly the significance of small fish 
for the ecosystem and that a dramatic decline in these species can have far-reaching 
effects.42 Small fish fulfil a key function in the marine ecosystems as they pass on 
energy from lower trophic levels to the higher levels, that is to say from plankton and 
other small animals and plants to the marine predators.43

Excessively heavy pressure on these species means that the marine carnivorous fish 
and predatory mammals lose an important source of nutrition, while the pressure on 
plankton, algae and other small animals decreases.  This can lead to growth of algae 
and plankton and a decrease in large fish in the seas.44 Paradoxically, this fishing, 
aimed at farming fish to reduce the pressure on large carnivorous fish, can lead to 
numbers of these nevertheless declining in the seas. New research also shows a 
correlation between the explosive growth of jellyfish in recent years in the  
Mediterranean and the Black Sea, among other places, and depletion of small fish 
such as sprat and sardines. When the small fish disappear more food is left behind for 
the jellyfish, with the result that these populations can grow more.

Bottom trawling has a further impact, as it destroys the bottoms and consequently 
kills the natural enemies and competitors of the jellyfish.45

An altered composition leads to the ecosystem changing character and function, that 
is to say its ability to generate ecosystem services, such as carbon dioxide uptake 
and food production.46 The fish referred to as junk fish thus quite often have a very 
important function to fulfil in ensuring that the balance in the seas is maintained.  
Other animals, such as seabirds and mammals along the coasts, may also be affected 
by a decline in forage fish, as their supply of food is also reduced. 

Fish that are used for feed are often caught by trawling, which further exacerbates 
the impact on the ecosystems and their function. Trawling is unselective, and bottom 
trawling causes long-term damage to marine habitats.47 This method additionally 
often means very large bycatches of marine animals, many of which are juveniles. 
Species that are endangered and protected can be added to these. 

42 Alder et al. 2008. Forage Fish: From Ecosystems to Markets. Annual Review of Environment and 
Resources.

43 Ibid
44 Ibid
45 Ocean 2012. How overfishing impacts you. www.ocean2012.eu/publications/35-the-battle-for-

oceansupremacy-the
46 Chapin, F. S. et al. 2000. Consequences of changing biodiversity. Nature, Vol.  405.
47 Alder et al. 2008. Forage Fish: From Ecosystems to Markets. Annual Review of Environment and 

Resources.
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3.3.2 Forage fishing and food security

In large parts of the world, and perhaps more particularly in developing countries, 
the population is dependent on small fish to ensure the supply of food. Among the 
forage fish and trash fish there is often fish suitable for consumption by the local 
population. The Peruvian achoveta was used for human consumption in Peru until 
industrial fishmeal production began in the 1950s. The same applies to Chilean 
mackerel and sprat from the Mediterranean.48

The global trends regarding consumption of fish point to increasing intake of fish in 
the richer countries of the world and in China, while consumption of fish among the 
population of African countries south of the Sahara and in Latin American countries 
is decreasing.49 Viewed globally, there is a pattern of decreased intake of cheap fish at 
the same time as an increase in consumption of more expensive fish and shellfish is 
being seen in richer countries, in particular farmed carnivorous fish reared on cheap 
forage fish.50 The FAO has warned in recent years that the share of fish in diet in 
developing countries, where this protein source often accounts for a large proportion, 
will decease unless the fish stock is managed more sustainably. This organisation 
has also criticised more and more of the cheap fish being used to produce fish oil and 
fishmeal instead of being used as food for the local population51, which poses a threat 
to food security in the South.

4. Swedish market

Imports of salmon into Sweden in 2010 totalled 30,637 tonnes.52 Norwegian exports 
accounted for 90% of Swedish salmon consumption. In 2010, 1647 tonnes of frozen 
prawns of the genus Penaeus was imported into Sweden. Penaeus accounts for 
around 80% of all farmed prawns. Imports of Penaeus increased by 600% between 
2000 and 2010. In addition, around 14,500 tonnes of other prawns and prawn 
products was imported, among which it is difficult to differentiate between those 
farmed in the South and those fished in the North.53

The shrimp come from several countries. The largest imports are from Vietnam, 
Thailand and India, but shrimp from China, Bangladesh, Indonesia and Malaysia 
are also imported into Sweden.54 The shrimp sold in Sweden are either wild-caught, 
usually trawled, or farmed along the coasts in tropical countries. It is difficult to 

48 Ibid. 
49 Food and Agriculture Organisation (FAO). 2010. The state of World fisheries And aquaculture 2010.
50 Ibid
51 International Center for Trade and Sustainable Development (ICTSD). 2006. Fisheries, International 

Trade and Sustainable Development.
52	 Norsk	fisk	(Norwegian	Fish).	Svenskarna åt 3,2 kg norsk lax per person under 2010 (Swedes ate 3.2 kg 

of Norwegian salmon per person in 2010).	www.norskfisk.se	8.12.2011
53 Import statistics from Statistics Sweden (SCB). Winter 2011. www.scb.se
54 Import statistics from Statistics Sweden (SCB). Summer 2011. www.scb.se 
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obtain precise figures about the origin of shrimp as part of the trade takes place 
through other EU Member States. These countries are stated in the statistics as 
being the exporting country, with the result that it appears in the statistics as 
though Sweden imports more shrimp from countries such as Belgium, Germany and 
Denmark than from Thailand and China.55

Among food, fish is the product group that Sweden trades most in internationally. 
Both imports and onward exports (principally of Norwegian salmon) have increased 
in recent years.56 The consumption of salmon and prawns has increased in Sweden, 
which is now among the nations with the highest consumption of these food products 
per person.57

A large proportion of Swedes’ 
consumption of salmon and 
shrimp takes place in restaurants. 
Restaurant visits account for 
around a quarter of Swedes’ food 
consumption. The engagement of 
the restaurant industry in, and its 
work on issues concerned with food 
and sustainability are therefore 
crucial to reducing the adverse  
environmental consequences 
of the food we eat.  At the same 
time, consumers are less good 
at stipulating requirements and 
are less aware in their choices in 
restaurants than they are in food 
stores.58 Production methods 
and origin and concern for the 
environment, animals and humans come low on the list of things people who visit 
restaurants consider to be  important.59

The restaurant industry is a fragmented business area with many players. 
Restaurants, local pubs, lunch restaurants, sushi takeaways, pizzerias and salad and 
pasta bars buy their products from various wholesalers and suppliers, who either 
import the food products themselves or buy from an importer. The value chain from 
the fishing vessels in Thailand and Peru, for example, to the plate in Sweden is a long 

55	 www2.jordbruksverket.se/webdav/files/SJV/trycksaker/Pdf_rapporter/ra10_31.pdf
56 Jordbruksverket (Swedish Board of Agriculture). 2010. På tal om jordbruk – fördjupning om aktuella  

frågor (Talking about agriculture – an in-depth look at current issues).
57 www.fao.org/docrep/t7799e/t7799e03.htm#1.2 characteristics of consumption in the region
58 Lunchvalet: en kvalitativ studie (The lunch choice: a qualitative study) 2006. Cooperation 

project between the Swedish Society for Nature Conservation and Swedish Seal of Quality 
(Svenskt Sigill). www.matvalet.nu

59 Lunchvalet: en kvalitativ studie (The lunch choice: a qualitative study) 2006. Cooperation project 
between the Swedish Society for Nature Conservation and Swedish Seal of Quality (Svenskt 
Sigill). www.matvalet.nu 

Giant prawns harvested at a farm in Thailand. 
Photo: Jim Wickens/Ecostorm
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one and proved impossible to map.  Few restaurants, wholesalers and importers 
provide information about ethics, the environment and corporate social responsibility 
on their websites. The really big players often have some policy and work on  
sustainability issues, but the small companies rarely, almost never, have any 
information on this. Sara Sundquist, who is responsible for environmental affairs 
at the Swedish Hotel and Restaurant Association, says that there is a great lack of 
knowledge and awareness in general in the industry. She also thinks that there is a 
deliberate filtering of information in order to avoid having to deal with the issue and 
that there is a need for a wider debate on fish and shellfish, and on the environment 
and sustainability in general.

4.1 Responsibilities of Swedish companies

Because of the long production and value chains, it is difficult to keep a check on the 
origin and production conditions at all parts of the chain.  However, in other sectors 
initiatives have started to be taken to increase traceability in the raw-material chains, 
for example in the mining and textile industries. So it is not impossible.

Those who import and sell fish have to know and be able to state the origin of their 
fish.60 Consumers also have the right to find out the origin of the fish that restaurants 
and shops sell. An EU regulation, the IUU Regulation, which has applied since 2010, 
is intended to contribute towards preventing illegally caught fish and fish products 
being imported into the EU.61 To be able to guarantee that the fishing has not been 
done illegally, importers who trade with countries outside the EU must be able to 
show catch certificates. There are a large number of exemptions to the regulation, for 
instance regarding fish products that cannot be used for human consumption and fish 
used to produce fish feed. The companies included in this study were asked questions 
about the origin of both the shrimp and the salmon they sell and the fish feed the 
products have been fed, in order to find out if they themselves know the origin of the 
products and whether they are willing to inform the public of this. 

4.2 Restaurants and importers

The five selected restaurant chains reviewed in this report are Grekiska  
Kolgrillsbaren, Vapiano, Arigato Sushi Wok, Pizza Hut and Forno Romano. All these 
restaurants served tropical shrimp and/or salmon. Pizza Hut and Vapiano are not 
Swedish-owned companies, but as they operate on the Swedish market and have 
offices here they where nevertheless selected for the review. 

The questions that were asked, initially in an e-mail and then through follow-up 
phone calls and further e-mails, concerned how much shrimp and salmon they sold 

60 Swedish Agency for Marine and Water Management: www.havochvatten.se/tillstandsprovning-och-
tillsyn/tillsyn/yrkesfiske/	sparbarhet.html

61	 www.fiskeriverket.se/iuu
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each year, whether they had knowledge of the origin of the products, whether they 
specified any requirements for the fish feed, and if so whether they checked these 
requirements. In addition, the restaurants were asked to give the names of the 
suppliers and wholesalers they use for these products.

Arigato Sushi Wok and Forno Romano did not respond to the questions at all, 
despite several phone calls and e-mails. The representative of Forno Romano stated 
after several phone calls that one of their suppliers would contact Swedwatch, which 
never happened.

The representative of Vapiano initially answered some questions, but as many 
purchases are made from the German parent company, questions were referred 
to the German office. The German office replied that the salmon was bought from 
a Norwegian producer through a Swedish wholesaler and importer. The company 
does not stipulate any requirements and has no knowledge of how the fish feed is 
produced, where it comes form or how much is used to produce the salmon. The 
shrimp are produced in Vietnam and are checked to make sure they do not contain 
banned substances. No requirements are specified for the feed to come from 
sustainable fishing.

Pizza Hut has started serving shrimp in the past year and is aware that it is a 
problematic product. The company does not have any environmental policy and 
has no coordinated environmental work.  They bought shrimp through HAVI, 
which in turn buys from the prawn and salmon wholesaler Räk- och laxgrossisten i 
Göteborg.  Räk- och laxgrossisten i Göteborg imports the prawns from a producer in 
India and has informed Pizza Hut that this producer operates under relatively good 
conditions. Räk- och laxgrossisten i Göteborg was also asked to answer questions 
concerning requirements for and knowledge of the fish feed and its origin, but despite 
repeated phone calls the wholesaler in question was unwilling to answer Swedwatch’s 
questions. Following this investigation, Pizza Hut Sweden decided to remove shrimp 
from their menues.

Grekiska Kolgrillsbaren immediately answered the questions and stated that it 
did not have any central guidelines for purchases of salmon and shrimp. It chooses 
to buy farmed salmon from Norway, but does not have any requirements regarding 
purchases of shrimp. It does not have any knowledge of the origin of the shrimp, or of 
the feed used in the production. It explains the lack of requirements as being due to 
the fact that it buys relatively small volumes. The company’s representative says that 
there is no information on these issues from suppliers and from the market.  
Kolgrillsbaren states that this is one reason why it, as a buyer, finds it difficult to 
stipulate requirements. The interviewed representative at Grekiska Kolbarsgril-
len believes that the lack of information is partly due to there being relatively little 
consumption of fish and shellfish compared with consumption of meat. 
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Table 3: Reviewed restaurants and background information about them.  
Source: The companies’ websites.

Arigato Sushi Wok
Swedish chain with eight restaurants in the Stockholm area. 
The first restaurant opened in 2002. It serves sushi and other 
Far Eastern dishes. Both prawns and salmon are on the menu. 

Forno Romano

Swedish chain with 15 restaurants in Sweden and two in the 
Middle East. It plans to open more, both in Sweden and in 
other countries. The first restaurant opened in 1998. It serves 
pizza, pasta and salad and has prawns on the menu.

Grekiska  
Kolgrillsbaren

Swedish franchise chain with 19 restaurants around Sweden. 
The first restaurant opened in 1995. It serves Greek-inspired 
food and also has some production of its own of foods used 
in its restaurants. Both prawns and salmon appear on its 
menu.

Pizza Hut

An international chain with around 12 000 restaurants around 
the world, of which twelve are in Sweden. It is owned by 
Yum!Brands, the world’s largest restaurant company. It serves 
pizza, pasta and salads and has prawns on its menu.

Vapiano

A German chain that today has a presence in large parts of 
Europe, as well as the United States and the Middle East.  
There are four restaurants in Sweden. Its concept is self-
service, and the food is freshly prepared, Italian-inspired 
including pasta and salads. Both prawns and salmon are on 
the menu.

As it is difficult to obtain specific information about the origin of the products and 
which suppliers the restaurants appointed, and as no one stated either that they 
stipulated any requirements or carried out any kind of checks on how production 
proceeds, 15 suppliers and importers were contacted. Some of these had been named 
as suppliers by the restaurants, while the others were chosen because the websites of 
these companies state that they supply many restaurants and because they have both 
salmon and prawns on their product lists.

None of the contacted companies were willing to be interviewed or to answer any 
detailed questions (see Table 4).  Some of the companies provided brief information, 
but most replied that they did not have time to talk. The same questions were put to 
the importers as to the restaurants: about origin, requirements regarding what fish 
feed is used, and if they have such requirements how they follow them up.
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Table 4: Importers and wholesalers contacted, and their replies.

COMPANY, INFO REPLY

Svensk Cater  
Supplies salmon to one of the  

restaurants in the study.

Swedwatch was referred to various numbers and finally tried 
to get hold of the company’s head of environment and quality 

on repeated occasions, but never received a reply.

Leröy allt i fisk AB  
One of Sweden’s largest importers

One of the employees answered but wished to remain 
anonymous, not to be quoted and asked that the company 

not be named in the report (which was not promised).  
Regarding prawns, he answered that small quantities are 

involved but was unwilling to specify how much. The salmon 
comes direct from Leröy i Norge. He does not know where the 

fish feed comes from but mentioned that  Leröy is aware of 
the problems with fish feed and hopes that in the future more 

environmentally sustainable fish feed will be sold.

Servera  
Supplies one of the restaurants  

in the study.

The company only has wild-caught shrimp in its product 
range, and does not know where they are bought from. The 

salmon comes from Leröy in Norway.

Kvalitetsfisken  
Supplies one of the restaurants  

in the study.

Refused to answer any questions and cited shortage of time. 
It asked Swedwatch to come back later but did not reply when 

another attempt was made either.

Salar Fisk och skaldjur Refused to answer any questions and cited shortage of time. 

Bergfalk och co

One of the company’s representatives answered a phone call 
but said that it was not a convenient time and that he did not 

have time to talk. No reply either when two follow-up attempts 
were made.

Viexfood Refused to answer any questions and cited shortage of time. 

Arno Holm Refused to answer any questions and cited shortage of time. 

Miramar Refused to answer any questions and cited shortage of time. 

Räk- och Laxgrossisten i Gbg  
Supplies one of the restaurants in the 

study.

Stated that it was not a convenient time to talk. In reply to 
the question whether it would be alright to phone later an-

swered that there is no convenient time at all. 

AG Food Refused to answer any questions and cited shortage of time. 

Midyat Food AB  
Supplies one of the restaurants in the 

study.
Refused to answer any questions and cited shortage of time. 
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5. Feed from Thailand – a field study

Thailand is one of the countries that 
produces the most fish feed in the 
world, in third place after Peru and 
Chile.62 There are around 150 
companies in Thailand producing 
fish feed for aquaculture.63 In 
addition to this there is large 
production of other animal feed, 
principally for chicken and pigs. This 
feed also includes fishmeal.64

One of the largest companies, if not 
the largest company of all, on the Thai 
market is Charoen Pokphand (CP), a 
food company that produces fish feed 

and feed for pigs and chickens. It also operates prawn farms, chicken and pig farms 
and processes food products. In addition to this, it owns Thailand’s 7-Eleven chains. 
The company’s products are exported to many countries and it has its own business 
operations in such areas as feed production and fish, poultry and pig production in 
several other countries, including Vietnam, Bangladesh, Indonesia and India.65

Thailand’s production of fish feed has increased steadily in recent years, and in 2011 it 
increased by around ten per cent to 550,000 tonnes.66 An effort to also boost quality 
and to improve efficiency in the production process has contributed to an increase in 
Thai exports of fish feed from nearly 27,000 tonnes in 2009 to nearly 111,000 tonnes 
in 2010. It is expected to have increased further in 2011, to around 130,000 tonnes. 

62 Food and Agriculture Organisation (FAO). 2010. The state of world fisheries and aquaculture 2010.
63 Agri-Food Trade Service. 2009. Characteristics of Thailand’s Market for Animal Feed.
64 Ibid
65 www.cpthailand.com/
66 USDA Foreign Agricultural Service, Global Agricultural Information Network (GAIN). 2011. Thailand 

– Oilseeds and Products Annual.
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Figure 4: Production of fish feed in Thailand in 2009-2011 (thousands of tonnes).  
Source: GA-alliance 2011

China is the largest buyer of Thai fish feed, followed by Vietnam, both countries from 
which Sweden in turn imports large volumes of shrimp.67,68 Vietnam has only limited 
production of its own fish feed and is therefore heavily dependent on imports of 
feed, principally from Peru and Thailand, for its large production of tropical farmed 
prawns.69

There is a long trade and production chain from the sea in Thailand or Vietnam to the 
dinner plate in Sweden. The many stages and intermediaries make it difficult to map 
trade flows and identify origin.  In the field study conducted by Swedwatch in 2011 
in Thailand, it was possible to identify how fish caught as trash fish were sold on to 
fishmeal factories, which in turn sold fishmeal for the production of fish feed to CP.  It 
was also possible to demonstrate that CP’s fish feed is used for its own prawn farms 
and those of others, from which the prawns are then exported to the EU, among other 
places.

Four main problems associated with the production of fish feed were identified 
during the study: depletion of fish stocks with consequent effects on the ecosystem, 
illegal fishing, substandard working conditions and adverse effects for local 
communities and small-scale fishing.

67 Import statistics from Statistics Sweden, summer 2011, www.scb.se
68 www.thebioenergysite.com
69 Agri-Food Trade Service. 2010. Future Opportunities in Vietnam’s Market for Fish and Seafood.
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5.1 Fishing

There are two types of fishing in southern Thailand: local small-scale and 
commercial. The local fishers use selective fishing gear and go on daily fishing trips. 
As a consequence of the more selective fishing, and as the fish is fresh when the 
vessels reach port, fish caught by small-scale fishers is often of good quality and is 
sold direct to consumers on the domestic market. The commercial players almost 
exclusively use trawls and operate large and medium-sized vessels. They spend 
longer out at sea and can also sail further away. The field study in Thailand focused 
on these commercial players, as they are the ones who catch the fish used for fish 
feed production.70 Around 80% of the fishermen can be regarded as small-scale, but 
around 90% of the catch is taken by larger commercial fishing vessels.71

In trawling, the trawl is towed behind the ship, often along the bottom, for a few 
hours, and is then hauled up and emptied on deck. Virtually everything that is caught 
is utilised. Which species are caught depends on where the catch is landed. Shrimp, 
crabs, cephalopods, sea-horses, sea-cucumbers, sharks and higher-quality fishes are 
sorted according to size and nature to be sold at the market in the port. Larger fishing 
vessels that are out at sea for several weeks have advanced refrigerated compartments 
for the more valuable species.  There are also very large vessels that stay far out at sea 
for several months and sail to where the best opportunity for large catches exists. These 
vessels transfer their cargo to other smaller vessels that land the catch.

70 Interview with Jaruni Chiawwareesaja, marine biologist at Songkhla University. 20 June 2011.
71 Food and Agriculture Organisation (FAO). 2009. National fishery sector overview, Thailand.

A trawl is towed behind a fishing vessel off Songkhla.
Photo: Jim Wickens/Ecostorm

A fishing vessel unloads its catch in Songkhla after a 
fishing trip lasting about two weeks.  
Photo: Jim Wickens/Ecostorm
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On all these types of trawling vessels, fish that are too small or not sufficiently 
valuable are raked up and sold as trash fish to the feed industry. As well as the more 
valuable species, a trawl may contain sea snakes, starfish, juvenile shellfish, juveniles 
of fish suitable for human consumption and juvenile sharks, which are thus used 
to produce fish feed. Between 40% and 60% of this catch is sold as trash fish. On a 
larger fishing vessel, which is at sea for a week or a few weeks at a stretch, this may 
mean almost 100 tonnes of trash fish.72 This is an important source of income for the 
fishermen, even though more expensive species yield a higher price per kilogram.  
According to most of the fishermen who were interviewed during the field study, 
shrimps are the most expensive catch, and almost all the shrimps caught are sold on 
the export market. On the larger vessels the last few days are often spent gathering 
together as much trash fish as possible to make incomes stretch further. Jaruni  
Chiawwareesaja from Songkhla University says that this fishing is an important part 
of the operation for the commercial fishermen.

“I have heard several fishermen say 
that prawns and fine-quality fish are 
the profit – trash fish is the capital.” 73

The trash fish is unloaded in the 
ports, but is driven directly to the 
fishmeal factories. There the fish is 
cooked and then reduced to meal, 
which is sold on to factories that 
produce fish feed, pellets, which are 
then used as feed in prawn farms, on 
chicken farms and for pig rearing. 

The Thai fishmeal factories mainly 
use rubberwood as fuel for ovens in 
which the fish is cooked. Fishmeal 
production is an energy-intensive 
process with large carbon dioxide 
emissions. More than half the total 
greenhouse gas emissions from 
farmed fish and shellfish products 
originate from fishmeal production. 

72 Interview	with	fisherman	at	the	port	of	Songkhla,	20	June	2011.
73 Interview with Jaruni Chiawwareesaja, researcher in marine biology at Songkhla University. 

     20 June 2011.

After several hours of trawling, a small number of prawns and 
other valuable fish are caught. The bycatch that goes to fishmeal 
production is much larger. Photo: Jim Wickens/Ecostorm
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The rest of the emissions come from the fishing, pumping of water and oxygenation 
of ponds, transport, packing, cooking etc.74

During the field study the port of Songkhla was visited, where workers were 
interviewed and the unloading of trash fish was witnessed. One of the trucks loaded 
with fish was then driven to a fishmeal factory on the edge of Songkhla, to be reduced 
to fishmeal. Workers and a foreman at the factory reported that the fishmeal was sold 
on to CP, which manufactures fish feed used at its own prawn farms and also sold to 
other aquaculture businesses in and outside Thailand. One of these prawn farms was 
visited during the study, and the management there reported that they bought feed 
from CP and that some of the farmed prawns is sold to the EU.

74 ESU-Services Ltd. 2011. Life Cycle Assessment of high sea fish and salmon aquaculture.

Unloading of trash fish from fishing vessels that carry the cargo to fishmeal factories.  
Photo: Jim Wickens/Ecostorm



 
32

5.2 Depletion of the seas

One of the most glaring problems related to the fish feed industry in Thailand is 
depletion of fish stocks in the seas around the country. The Gulf of Thailand used to 
be one of the most species-rich sea areas in the world, but in recent years the diversity 
and quantity of fish has declined dramatically.75 The introduction to this report 
describes the situation in the oceans. The figures in general make sombre reading, 
due in part to an oversized and subsidised fishing fleet and in part to large parts of the 
fishing being illegal, unreported and unregulated.  This applies also to Thailand.

Thailand’s marine catch is stated as being around two million tonnes annually.76 
Around 60% of this is estimated to come from Thai waters, the remainder being 
caught in waters outside the Thai economic zone. The country has made a long-term 
commitment to fishing and aquaculture to generate export revenue and jobs. Heavy 
fishing pressure has resulted among other things in reduced catches and smaller fish 
being caught.77 This trend applies to both small-scale and commercial fishing. The 
use of bottom trawlers has accelerated the pace of depletion and has contributed 
to destroyed seabeds and reduced diversity, especially on coral reefs. Catches have 
declined from 300 kilograms an hour in 1996 to 24 kilograms an hour in 2005.78 In 
1976 a total of 394 species were found in a particular area, while twenty years later 88 
species were found in the same area.79

Several of the interviewed fishers report that they now have to fish for longer to 
accumulate the same size of catch as they did just a few years ago, and that they 
catch many juveniles.80 The fishers are aware that that they are destroying their own 
livelihoods by nevertheless continuing with such heavy fishing pressure, as the fish are 
not allowed to mature and reproduce.81

After researchers and small-scale fishers raised the alarm in the seventies, regulations 
were introduced concerning the mesh size of nets and the areas the commercial fleet 
was allowed to operate in. For a few years the fishing in the area seemed to recover, 
but increased demand for forage fish for aquaculture contributed to a renewed 
increase in fishing pressure.

“Too many vessels are fishing for too much fish, there is overcapacity in the fishing 
fleet. It’s difficult to change this, to reduce the number of vessels and the size of 
vessels. The industry has invested large sums in the fishing fleet and obviously doesn’t 
want to scrap any vessels. On top of that, there is political interest in fishing.”82

75 Interview with Jaruni Chiawwareesaja, marine biologist at Songkhla University. 20 June 2011.
76 Food and Agriculture Organisation (FAO). 2009. National Fishery sector overview, Thailand.
77 Interview with Jaruni Chiawwareesaja, marine biologist at Songkhla University. 20 June 2011.
78 Food and Agriculture Organisation (FAO). 2009. National fishery sector overview, Thailand.
79 Ibid
80 Interviews	with	fishermen	in	Songkhla,	19	June	2011,	and	in	Kuriburi,	22	June	2011.
81 Interview with Jaruni Chiawwareesaja, marine biologist at Songkhla University. 20 June 2011.
82 Ibid 
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On two occasions during the field study, once in Ranong and once in Songkhla, a 
bucketful of the catch that was to be used for fish feed production was analysed. 
Around half the fish consisted of species that would have been suitable for human 
consumption, if they had not been juveniles. The species composition in such a 
random sample indicated that the vessels had been trawling on or close to coral reefs. 
There were starfish, sea cucumbers, pufferfish, cephalopods, shellfish and several 
other small fish that Jaruni Chiawwareesaja identified as species that live close to or 
on reefs.83

In addition, many Thai commercial fishermen use nets with mesh sizes smaller than 
permitted, with the result that they catch fish that actually ought not to be caught as they 
are too small. According to Jaruni Chiawwareesaja this is a very widespread practice, 
as is also confirmed in an FAO report and by several of the fishermen interviewed.84

“Although the factories make nets with the right mesh sizes, the fishermen sew the 
meshes together to make them smaller, so that they can also catch smaller fish and 
therefore obtain larger catches.”85 It is largely these small fish that are then used to 
produce fishmeal and fish feed, among other things for prawn farms.

“It’s evident that everything is going downhill because of unsustainable fishing 
methods. There are also other impacts on the seas, for instance from industry 
and tourism. This impact has more severe effects when the ecosystems have been 
weakened by the depletion of fish stocks.”86

83 Interviews	with	fishermen	in	Songkhla	on	19	June	2011	and	with	Jaruni	Chiawwareesaja,	marine	
biologist at Songkhla University. 20 June 2011.

84 Food and Agriculture Organisation (FAO). 2010. National Fishery Sector Overview, Thailand.
85 From interview with Jaruni Chiawwareesaja, marine biologist at Songkhla University. 20 June 2011.
86 Ibid

A randomly taken selection of fish from the catch of trash fish after four hours of trawling. Around half the 
fish are estimated to be fish suitable for human consumption, once bigger. Photo: Jim Wickens/Ecostorm
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5.3 Illegal, unreported and unregulated fishing

A consequence, but also a cause, of the depletion of the seas around Thailand is 
extensive illegal, unreported and unregulated fishing. The decline in stocks around 
the coasts leads to more vessels entering the fishing waters in which they are not 
allowed to fish.87

According to national legislation, commercial fishing is not allowed to take place 
less than 3,000 metres from the coast, in order to reduce the risk of juveniles being 
caught and in-shore bottoms being damaged. During the field study trawling was 
witnessed in a national park off Kuriburi, significantly closer to the coast than 
permitted.88 Several of those interviewed during the study also testified that vessels 
fish illegally in Burma, Malaysia, Indonesia, Bangladesh and even further away. The 
fishing may be done completely illegally, without any kind of permit, or else a permit 
may be held for one vessel but several vessels are present.

“Quite often our vessel sailed into Burmese waters, but they said that it was Thai 
waters. Sometimes Burmese soldiers fired at us.”89

87 Something fishy in Sumatra, www.seapabkk.org, 11 May 2010. 
88 During	the	field	trip	trawling	vessels	were	observed	and	filmed	in	a	national	park	off	Kuriburi,	22	June	

2011.
89 Interview	with	fisherman	1,	Ranong,	23	June	2011.

A trawler fishing within the boundary of a national park off the west coast of Thailand. In addition, the vessel 
was too close to the coast under national rules on commercial fishing. Photo: Jim Wickens/Ecostorm
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Jaruni Chiawwareesaja says that she often hears of vessels from Songkhla being 
seized for illegal fishing off the coasts of other countries or in Thailand. On websites 
such as illegal-fishing.info and stopillegalfishing.com there are several reported 
incidents involving Thai vessels seized for illegal fishing.

The fishing fleets of several south-east Asian countries fish illegally in other fishing 
waters, but it is claimed that the Thai fishing fleet does so most frequently, has 
the most vessels and has the longest history of illegal fishing.90 The Indonesian 
authorities have started to regard the Thai vessels as posing a real threat to the 
economy. The catches made by Indonesian domestic fishermen have started to 
decline, and many small-scale fishermen have consequently stopped fishing. The 
authorities in Indonesia estimate that more than 3,000 Thai fishing vessels are 
illegally operating in Indonesian waters every year.91

The extensive illegal fishing is facilitated by the very small risk of being detected and the 
rules on self-reporting rarely being followed. The authorities have to make inspections 
in the ports but, according to Jaruni Chiawwareesaja, this only happens sporadically. 
The authorities have limited resources to conduct checks in the ports, and it is therefore 
all too easy for the vessels to get away with illegal fishing, and compliance with the 
rules is consequently poor.92 Jaruni Chiawwareesaja also says that the politicians who 
have to legislate are driven by two agendas – on the one hand working for increased 
exports and more jobs and on the other protecting fish stocks around Thailand. These 
interests are perceived as being in direct conflict with one another. She also says that 
the politicians have their own economic interests in the fishing industry.93

5.4 Working conditions

One of the problems identified during the field study was substandard conditions for 
the workers on the vessels. Migrant workers, particularly Burmese, are most at risk, 
and the situation is worst of all on the vessels that fish illegally. These often employ 
Burmese migrants, who do not dare to protest or complain because of the risk of 
being arrested and deported.94

During the field study interviews were held with workers on the vessels and in the 
ports, as well as with a representative of the Seafarers Union of Burma, the trade 
union that organises Burmese fishermen. The testimonies about the situation for the 
workers are consistent and are also supported by information contained in reports 
and articles.95

90 Something fishy in Sumatra, www.seapabkk.org, 11 May 2010.
91 Ibid
92 From interview with Jaruni Chiawwareesaja, marine biologist at Songkhala University. 20 June 2011.
93 Ibid
94 Interview with representative of Seafarers Union of Burma in Ranong. 23 June 2011.
95 Environmental	Justice	Foundation.	2010.	All	at	Sea	–	the	abuse	of	human	rights	aboard	illegal	fishing	

vessels. Also Human Bycatch, published in The Australian 18 October 2010. www.theaustralian.com
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The work on fishing vessels is arduous. The trawls are hauled out of the water and the 
catch is lowered onto the deck. This is followed by the sorting work, at the same time 
as the trawl is being lowered back into the water. Roughly at the time when sorting is 
finished it is time to haul the trawl up from the water again.

Then the sorting starts again. One of the interviewed workers reported that he did 
not get any rest between the various operations, had to eat in five minutes and had 
approximately four hours of sleep a day.96 The workers sleep tightly packed in narrow 
spaces on wooden planks or thin boards directly on the floor. On the commercial 
fishing vessels they are out at sea for several weeks, or even longer, before returning 
to shore. Sometimes they do not even have time to come ashore before they are 
ordered to set off on another voyage.

When the fishing vessels come into port the fish is unloaded. One of the most 
arduous operations, and also most risky, is the unloading of junk fish. The fish are 
kept in relatively cooled spaces below deck, but when they are unloaded they have 
nevertheless started to rot. Oxygen is consumed during the process, and methane gas 
is created. The spaces where the workers stand loading junk fish into barrels, which 
are then raised onto the deck and emptied into trucks, are therefore low in oxygen 
and are instead filled with methane gas. According to the workers interviewed, it is 

96 Interview	with	fisherman	1,	Ranong,	23	June	2011.

Workers down in the trawler’s cargo hold. They fill the drums with trash fish which is then transferred to a 
truck. The workers do not have any protective equipment and there is often no fan to remove the methane 
gas created in the hold. Photo: Jim Wickens/Ecostorm
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common for workers to faint in these spaces, and if they are lucky will noticed by 
someone who can take them out into the fresh air. However, it happens that workers 
are left lying in the fish and in the worst case die from lack of oxygen and exposure to 
toxic fumes.97

“One man simply collapsed, we decided we would try to help him up between us. He 
was already in a very bad state, but he came to when we poured water over him. His 
eyes were damaged when he got salt from the fish preserving and liquid from the fish 
in them.”98

The interviewed fishing vessel workers also testify that Burmese fishermen are  
discriminated against on the vessels. They are paid less than their Thai colleague, 
sleep in poorer quarters on the vessels and carry out the most arduous tasks.

“They divided the crew up. The Thais slept at the very front of the vessel, and in the 
upper parts. We had to sleep at the bottom of the vessel, around ten people in a small 
space. We often rolled on top of one another because the space was so narrow.”99

One of the workers says that the Thais often are often given the tasks that are less 
arduous and less risky. The unloading of trash fish is often dealt with by Burmese, as 
is work on the trawl and the sorting of fish. The same worker reports that they eat in 
different places and receive different levels of monthly pay. 

97 Interviewed	port	workers	in	Songkhla,	19	June	2011.	Interviewed	fishermen	in	Ranong	23	June	2011.	
Interviewed representative of Seafarers Union of Burma in Ranong. 23 June 2011.

98 Interviewed port worker in Songkhla, 19 June 2011 
99 Interview	with	fisherman	1,	Ranong,	23	June	2011

Sleeping quarters on a trawler in the port of Khuraburi, west coast of Thailand. Photo: Jim Wickens/Ecostorm
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“The Thais receive 8,000 baht a month (equivalent to around SEK 1,600) and the 
Burmese are paid 3,000-3,500 baht (equivalent to around SEK 600). The Burmese 
foreman is paid a maximum of 4,500 baht (equivalent to around SEK 900). The Thais 
receive a bonus for the catch, the Burmese are supposed to do so as well, but the 
captain often keeps the money. We don’t dare to complain.”100

5.4.1 Physical assault, murder and forced labour

The list of offences committed against the Burmese migrant workers on the vessels, 
according to witness testimony, is long. Physical assault is common, murder is 
reported to occur, and forced labour and non-payment of wages pay are common 
abuses that several workers mention in the interviews. According to the Seafarers 
Union of Burma the situation has improved somewhat in recent years following 
intensive efforts to give the workers greater strength and to inform the industry about 
its obligations. Physical assault and murder or other infringements of rights are 
considered no longer to be so common. In Songkhla, on the other hand, it is testified 
that assaults on Burmese workers continue to be the rule rather than the exception, 
and incidents involving murder and fishermen disappearing are claimed to be  
significantly more common than in Ranong. Few dare to protest to the authorities 
for fear of being caught or deported. The union is not as strong in Songkhla, besides 
which it is a larger port and it is therefore more difficult to keep a check on all the 
vessels.

“Sometimes the boss or the captain hit me, just like that. I left after two years because 
I didn’t feel safe, but my friends are still there. They are often beaten. You’re beaten 
if you do something wrong, or if you can’t work because you’re ill. They hit me on the 
arms, legs and back with iron bars.”101

Physical assault is among the infringements of rights and threats the migrant workers 
report. The workers also mention that the captains are often under the influence of 
drugs and that they are armed. To strike fear into the crew the captains often fire 
their weapons to frighten them, firing close but aiming not to hit. If anyone attempts 
to discuss or protest against the abuse they are quite often beaten or threatened with 
weapons. Everyone interviewed also says that it sometimes goes so far that fishermen 
are killed on board the vessels.

“At one time when I was sorting fish I might make small mistakes. Then the captain 
fired his gun at me, but the waves made him miss. It happened several times.”102

Some of those interviewed have themselves witnessed comrades being shot and 
dumped overboard. They also mention comrades who have disappeared who have not 
returned to port with the vessel.

100 Interview	with	fisherman	1,	Ranong,	23	June	2011
101 Ibid 
102 Ibid 
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“I saw the captain tell a fisherman to do something, but he refused. The captain took 
out his weapon and shot him till he fell off the vessel. He was still alive, so the captain 
shot him again until he sank. Another time there were two fishermen who couldn’t 
stand it any longer and tried to escape. They had been at sea for more than a year at 
the time. The captain caught up with them and killed one of them. The other one was 
put in prison. I have seen these things happen myself.”103

The article Human Bycatch in The Australian also reports Burmese migrant workers 
on Thai vessels being thrown overboard if they are injured or become ill and those 
who protest being shot and dumped in the sea. The report All at Sea also describes 
physical assault and murder on Thai fishing vessels.104

The risk of assault and murder keeps the crew in a state of fear on several vessels. 
Those interviewed state that the situation varies from one vessel to another, 
depending on the owner’s and captain’s attitudes. The Burmese use their own script 
and their own language to communicate with one another. In the sleeping quarters, 
according to the informants, they carve a message into the timber walls if the captain 
is particularly cruel and if that particular vessel should be avoided.

One of the workers interviewed told of how he had signed on to work on a fishing 
vessel when he was 16, with the promise of being paid 4,000 baht a month 
(equivalent to SEK 800).105 It was a large fishing vessel that went far out to sea, and 
that used transport vessels to bring out provisions and take away the caught fish. He 
was kept on that vessel for two years, against his will. When the transport vessels 
came out he asked to be allowed to go back with them, but he was threatened with 
weapons and told not to leave the vessel. He often thought about committing suicide 
and was badly treated for those two years. When he finally came ashore he was paid 
just 6,000 baht for two years (equivalent to SEK 1 200). 

“At first I thought about complaining, but my friends asked me: ’Have you seen 
the dead bodies floating around in the harbour? They’re people like you, who have 
complained.’ So I didn’t complain.”106

The representative of the Seafarers Union of Burma in Ranong says that he knows 
which vessel the fisherman was on, that it is still active and that it is owned by one 
of the largest companies in the country. However, he was unwilling to name the 
company.

It is common for pay to be withheld completely, or to be sharply reduced on the 
grounds that they have had expenses for the fisherman on the vessel. Various forms 
of forced labour are also described, for instance in the report All at Sea and in the 

103 Interview	with	fisherman	2,	Ranong,	23	June	2011.
104 Environmental Justice Foundation. 2010. All at Sea – the abuse of human rights aboard illegal fishing 

vessels. Also Human Bycatch, published in The Australian 18 October 2010. www.theaustralian.com
105 Interview	with	fisherman	3,	Ranong,	23	June	2011.
106 Ibid
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article Human Bycatch, and by the interviewed workers in Ranong. Although it is not 
always as extreme as in the cases described above, it is common for a fisherman who 
has been at sea for several months not to be allowed to go ashore when the vessel 
returns to port and to be ordered to return to sea immediately, often without even 
being given an opportunity to inform his family that he is leaving again.

Asked directly whether they regard it as slavery, they all reply no, but they agree that 
the term forced labour is appropriate.

5.5 Local communities and small-scale fishers

Thailand is not a country of wide-scale starvation, or food shortages. The fact that fish 
that can be used for food is used instead to feed carnivorous fish and shellfish that are 
mainly consumed in the richer countries therefore does not have acute effects on the 
population at large. Nevertheless, if the juveniles caught in the trawls and reduced to 
feed had been left in the sea they would have been able to grow and reproduce, to the 
benefit of both the ecosystem and local fishing.

The depletion of the seas around Thailand have resulted in reduced catches, which 
contributes to more fishermen having to give up fishing. The switch to another means 
of livelihood may, however, be difficult or often impossible in practice.

Those who remain testify that the reduced catches are forcing them further away 
from the coasts. Their small vessels are not designed for fishing far out at sea, where 
the waves are often high. This has led to more vessels capsizing and fishermen  
disappearing. 

Just outside Khuraburi there is a fishing community where almost all the families are 
dependent on income from fishing, and on fish for food.  Nirut Nide is a fisherman 
and leader of the small fishing community. He goes out on daily fishing trips and 
says that the catches have declined so that he often has to sail long distances to find 
sufficient fish to be able to provide for his family. A few days before the interview 
he had been involved in an accident, in which his boat capsized in the high waves. 
However, he had succeeded in righting the boat and returning to shore. He also says 
that it happens that people from his village disappear during fishing trips.

Nirut Nide says that despite catches having declined they do not starve, but they eat 
less fish protein and more rice. Nor are the catches sufficient to sell fish to the same 
extent, so their incomes have declined.

“Right now we have great problems with fish of all sizes disappearing, because 
commercial fishing uses nets with meshes that are too small. When the small fish run 
out there is not enough food for the big fish. The balance is destroyed, and that affects 
us small-scale fishers.”107

107 Interview	with	Nirut	Nide,	leader	of	a	small	fishing	community	near	Kuriburi.	23	June	2011
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He also mentions conflicts between the commercial and small-scale fishers.

“The big trawlers are actually banned from fishing within 3,000 metres off the shore, 
but they don’t bother about that. So they take whatever catch they can find, and they 
wreck our nets by crossing them in their big vessels.”108

Nirut Nide says that his father was shot dead when Nirut was seven years old, out 
at sea in a collision with a larger fishing vessel. Several fishers add to this by talking 
about conflicts between them and the commercial fishers, and about their nets being 
wrecked by the commercial vessels.

“For me, the sea is a source of income. We catch fish and exchange them for money, 
we’ve done that for a long time. But some groups of people are greedy and are not 
satisfied with what they can get, so they use nets with under-sized meshes and fish in 
waters they are not allowed to enter. As a result, there will probably only be enough 
fish for another five years.”109

108 Ibid
109 Ibid.

Small-scale fishing community outside Khuraburi, Thailand’s west coast. Photo: Jim Wickens/Ecostorm
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6. Peru

Peru is the world’s second-largest 
fishing nation, just behind China, with 
an annual catch of just over seven 
million tonnes in 2008.110 The marine 
environment off the Peruvian coast, 
with up-currents that bring food for 
the fish, is favourable in enabling the 
fish to reproduce and be present in 
large numbers. Peru is also the country 
that produces most fishmeal, nearly 
1.4 million tonnes in 2008. That is 
more than twice as much as Chile, the 
second-largest producer of fishmeal 
with just over 600,000 tonnes in the 
same year.111

The fish that is caught and used 
for fishmeal production in Peru is 
anchoveta, a fish similar to sardine and 
herring. The anchoveta lives in schools 

and is easy to catch. In addition, it is rich in beneficial omega-3 oils, and as demand 
for these fish for human consumption is relatively low, their price is not particularly 
high. The fishmeal industry in Peru started to flourish back in the 1950s, and rapidly 
expanded. In the early 1970s anchoveta stocks collapsed, partly as a result of the 
heavy fishing pressure but also because of substantial El Niño warming, which has 
an adverse impact on the fish. Some regulations were introduced after this collapse 
to reduce the risk of stocks being depleted. For instance, the commercial fleet is 
not allowed to operate closer than 8,000 metres to the coast, and anchoveta is only 
allowed to be fished during particular parts of the year.112 After the collapse the fishing 
fleet declined, and together with the regulations this enabled the stocks to grow. In 
the early 1990s stocks were back to the same levels as prior to the collapse, and the 
fishing fleet was starting to grow again. In 1995 the fishing fleet was estimated to have 
30% overcapacity for the fishing to be sustainable.113

Despite the fishing regulations, the pressure on anchoveta stocks has remained too 
high. The FAO states in its latest statistics that the two most important stocks are 
overexploited, to the point of being depleted.114

110 Food and Agriculture Organisation (FAO). 2010. The state of World fisheries and aquaculture,
111 Grain and Feed Trade Association (GAFTA). 2009. World production, supply and consumption of 

fishmeal and fishoil. 
112 Fishy Business, The Ecologist, January 2009.
113 Food and Agriculture Organisation (FAO). 2010. The state of world fisheries and aquaculture.
114 Ibid
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Swedish consumption of salmon, 90% of which is made up of Norwegian farmed 
salmon, contributes to the depletion of Peruvian fish stocks. Peru is the world’s 
largest exporter of fishmeal, and Norway is the world’s third-largest importer of 
fishmeal.115 Of the fish feed used in Norwegian salmon farms, around a third comes 
from Norwegian fishing, a third from Denmark and a third from Peru.116 Denmark 
imports fish from Belgium, Germany and the Netherlands, among other countries, 
which in turn have significantly higher imports and exports of fish than their own 
production.117 These countries have thus imported fish of various origin, which they 
then export to Denmark, among others, where large quantities are used to make 
fishmeal, most of which supply the Norwegian salmon farms.118 Peruvian fishmeal, 
on the other hand, originates in Peru, where it is fished and processed and then 
exported. 

115 Grain and Feed Trade Association (GAFTA). 2009. World production, supply and consumption of 
fishmeal and fishoil.

116 Food	and	Agriculture	Organisation	(FAO).	FAO	Fisheries	Global	Information	System	www.fao.org/	fishery/
figis/en

117 World	Resources	Institute.	earthtrends.wri.org/pdf_library/country_profiles
118 Bale et al. 2010. Denmark’s Marine Fisheries Catches in the Baltic Sea (1950-2007). Sea Around us 

Project.

 Codfarm. Photo: Creative Commons
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6.1 Chimbote

One of the largest ports in Peru, and one of the world’s most important fishmeal 
producers is Chimbote. The anchoveta is landed and then reduced to fishmeal in 
the city’s 40 fishmeal factories. The intensive fishing and the production of fishmeal 
have led to a number of conflicts between environmental organisations, the local 
population and the industry.119

An article in the journal The Ecologist identifies several problems to which the 
fishmeal industry gives rise.120 One problem is the depletion of the anchoveta stocks 
and the effects this has on the ecosystems. Linked to this, illegal fishing is also 
observed. Another problem is pollution from the fishmeal factories and the effects 
this has on the environment and on people’s health. Another issue that is addressed 
is the conflict between food for the population and the production and exporting of 
fishmeal.

6.2 Depletion of stocks

The FAO statistics paint a clear picture – the stocks of anchoveta are overexploited 
to the point of being depleted.121 Peru’s national fishing agency IMARPE also reports 
that the biomass of anchoveta has declined, the stocks are fragmented and recovery 
of stocks is endangered because the number of juveniles has declined.122

The fishmeal industry and the companies that buy fishmeal from Peru continue to 
claim that there is sustainable fishing and that the stocks are closely monitored and 
regulated. They make reference to the regulations on zones and satellite monitoring. 

119 Fishy Business, The Ecologist, January 2009.
120 Ibid
121 Food and Agriculture Organisation (FAO). 2010. The state of world fisheries and aquaculture.
122 Fishy Business, The Ecologist, January 2009.

Chimbote fleet. Photo: Jim Wickens/Ecostorm
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There are several signs that these rules are not followed, and that the fishing vessels 
routinely contravene these rules.123

In 2006 a Peruvian media organisation filmed up to 50 vessels fishing close to 
the shore and consequently infringing the rules that prohibit fishing less than 
8,000 metres from the coast. Javier Castro, from the organisation that represents 
commercial fishermen and the fishmeal industry, confirms that the rules are not  
followed.

“We have anarchy here. The law is not followed. The standards are not followed. And 
the administration is corrupt. The satellite receivers are turned off or manipulated, 
and the vessels often fish too close to the coast.”124

The effects of the depletion of fish stocks are apparent for instance from a decline in 
the populations of seabirds, as a result of their food – anchoveta– no longer being 
available to the same extent.125 Researchers from Mundo Azul, Peru’s leading marine 
conservation organisation estimate that around four million birds remain from 
the population that formerly consisted of more than 60 million.126 The effects are 
also apparent from a decline in the number of sea lions along the coast. According 
to Romulo Aguilar, a biology professor from the University of Chimbote, sealions 
compete with the fishermen for anchoveta and the fishermen have therefore started 
killing the sea lions. 

123 Ibid
124 Inteview by EcoStorm with Javier Castro, 2008.
125 Fishy Business, The Ecologist, January 2009.
126 Fishy Business, The Ecologist, January 2009.

Dead sealion, Chimbote harbour. Photo: Andrew Wasley, The Ecologist. 
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More recently, research work carried out by EcoStorm in Lima 2012, has revealed the 
weak enforcement structures in place to supposedly protect the Peruvian anchovy 
stocks.

Victor Puente Arnao is a lawyer and founding member of a legal firm in Lima, that 
won a government contract to prepare 12,500 fines for fishing infractions recorded 
within the anchovy fleet from 2006-2010, equating to approximately USD 200 
million in potential fines. In addition to his own firm, another company was awarded 
a further 15,000 fines to process, making 27,500 fishing rule breaches recorded 
within the anchovy fleet within just four years.

According to Arnao, the fines were predominantly caused by the anchovy fleet fishing 
within the five mile limit, fishing juvenile fish, tampering with scales, exceeding 
established quotas, fishing without a license and cutting off vessel monitoring system 
(VMS) signals.

Furthermore, when his company began to prepare and attempt to process the fines 
on behalf of the government, they discovered that chronic loopholes exist within the 
Peruvian legal system, wich allows offending fishing vessels to cancel the fines they 
have incurred.

Put bluntly, if a fishing company finds out they are about to be fined, they can present 
a so-called ’discharge’, thereby effectively removing themselves from the possibility 
of legal action or fines. ”Fishing companies who since 2006 have not presented a 
discharge, present them weeks before being notified”, says Arnao. 

The fishing laws in Peru clearly favour the fishing companies, as do members of the 
judiciary. ”The main problem with the judicial power lies with corrupt judges who 
give out cautionary measure resolutions, wich effectively allow the fishing companies 
who have been sanctioned by the Ministry of Production to continue fishing when 
their licences have been suspended. A law that does not generate a sanction is null 
and void; it is a law that will not achieve the desired objective”, says Arnao.

The legal testimony of Arnao, a lawyer commissioned by the government to exercise 
these fines, strongly suggests that the Peruvian anchovy fishery participates in high 
levels of illegal fishing, and that the Peruvian law and judiciary as they stand, are 
unable to enforce laws ostensibly designed to protect fish stocks or the environment.  

This testimony severely undermines the claims of The International Fishmeal and 
Fish Oil Organisation (IFFO) and the fishmeal and oil industry at large, who claim 
that the Peruvian anchovy fishery is well managed.  
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6.3 Pollution and health problems

The fishmeal factories release more or less contaminated wastewater into the 
bay. The article in The Ecologist describes how a mixture of fish parts, fat and an 
indefinable sludge is flushed directly out into the sea.127 Romolo Loayza, a biologist 
from the city’s university, has taken water and bottom samples and has seen that the 
pollutants have contributed to the bottoms being devoid of oxygen and covered in 
dead material.128

“The biodiversity in the sea has declined dramatically. It used to be a rich area 
with many species and high biomass. Today the seabed is covered in the material 
discharged from the fishmeal factories.”129

The pollutants and airborne emissions from the factories have also had effects on 
the health of the local population, for instance with an increased incidence of skin 
problems, asthma and other respiratory problems.130

Maria Elena Foronda Farro heads an environmental organisation in the city, 
Natura. She has been working on the problems associated with fishmeal production 
for several years and was imprisoned for her views. Amnesty secured her release, 
and she is now working on the issue again. She also emphasises that parts of the 
Peruvian population go hungry while good fish fit for human consumption is reduced 
to fishmeal which is exported to rear salmon.131 The leader of the city’s small-scale 
fishermen also addresses the issue in an interview with EcoStorm.

“Fish is a basic foodstuff in Peru, but now there isn’t enough for the local population. 
We catch less because the commercial vessels have become larger and there are there 
are more of them.”132

127 Ibid
128 Interview by EcoStorm with Romolo Loayza 2008
129 Ibid
130 Fishy Business, The Ecologist, January 2009.
131 Ibid
132 Interview	by	EcoStorm	with	Manuel	Montesa	Arroyo,	local	fishermen’s	leader,	2008.
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7. Discussion

The results of this review – from the contacts with Swedish companies, the field study 
in Thailand, information from Peru and the international fishing statistics – reveal 
serious problems regarding the sustainability of the system of intensive aquaculture 
that requires feed based on fishmeal and fish oil. The examples from Thailand and 
Peru show that roughly the same problems recur, that it is a structural problem 
rather than a national one, although there are certain differences between the 
fishmeal industries of the two countries. However, the problems are so great and so 
similar that importers, wholesalers, retailers, restaurants and consumers in Sweden 
should treat the issue with the seriousness it deserves.

Swedish companies import prawns from Thailand, Vietnam and China, among other 
places. China and Vietnam in turn import fish feed from Thailand. It is therefore 
perfectly reasonable to assume that a large proportion of the prawns served in 
Swedish restaurants are reared on feed manufactured from fish that has been caught 
in Thailand under the circumstances described. It can also be noted that around 
a quarter of the salmon imported into Sweden from Norway has been reared on 
feed manufactured from fish from Peru, where the stocks are overexploited and the 
industry is polluting the sea and affecting the health of the population.

7.1 Weak engagement among the companies

One of the striking results of this review is the lack of interest and lack of engagement 
among the Swedish companies. Of the five restaurants contacted and the twelve 
importers, only a few were willing to discuss the issue. Only three of the restaurants 
took the time for an interview and follow-up questions, and none of the importers 
were willing to provide any substantive information on the origin of the salmon and 
giant prawns they buy in and sell on.

Imports of fish products into the EU have to be accompanied by a catch certificate. 
This is required to contain clear information on species and catch area, as well as 
which vessel has caught the fish. In addition, the authority in the country the fish 
products come from has to confirm that the fishing has been done in accordance with 
regulations. Consumers also have to be able to study this information.133 It is clear 
that several of the contacted companies do not have any knowledge of the origin of 
the giant prawns they sell. It is also clear that they do not release the information they 
have when it is requested.

The European regulations on illegal fishing – the IUU Regulation – contains several 
exemptions, including with regard to fish feed. This is something that should be 
changed. Swedish consumers have less awareness of and fewer requirements 
regarding social and environmental concerns in restaurants than they do in food 

133 Read	more	about	traceability	at	www.havochvatten.se/tillstandsprovning-och-tillsyn/tillsyn/yrkesfiske/	
sparbarhet.html
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shops.134 Many consumers state that it is very difficult to obtain information about 
origin and production methods in restaurants, which was also clear in this study. Nor 
are there so many options – few restaurants are clear about whether they use certified 
raw materials or whether they have made any other responsible choice, for example 
by making a commitment to improving traceability, setting stricter requirements or 
having greater control over their suppliers.

It is, of course, difficult today to trace the products all the way to the fish that is 
used to produce fish feed. The fact that it is difficult does not, however, mean that 
it is right not to bother. The prevailing system of long trade chains means that the 
effects of production become invisible to the final consumer. With regard to fish and 
shellfish, the effects of fishing have always been unclear or invisible, as these are 
literally hidden beneath the surface. Traceability, transparency and responsibility 
throughout the chain – from the fisherman to the consumer – are therefore all the 
more important.

With regard to fish feed in general, the industry must take greater responsibility, and 
stipulate requirements to be met by its suppliers, to ensure that the feed being used 
is not used under such unsatisfactory conditions as have been demonstrated in this 
review: depletion of fish stocks, illegal fishing, substandard working conditions and 
adverse impact on local communities.

7.2 Illegal fishing

An analysis of illegal fishing in sixty countries estimates that between 10% and 45% 
of the catch was illegal between 1980 and 2003.135 In addition to this, there are the 
problems of unregulated and unreported fishing. Much of the trash fish caught by 
Thai fishing vessels and then used to produce fish feed, is unreported, as is confirmed 
by the FAO. In addition it appears, at least in Thailand, that the demand for fish for 
feed production is driving illegal fishing and therefore risks further depleting the seas. 
The field study confirmed that illegal fishing occurs commonly in the Thai fishing 
fleet and that the fishermen in Peru also contravene the fishing regulations. Illegal 
and unreported fishing is part of the problem of depletion of the seas. It is perfectly 
reasonable to require the companies that trade in fish and shellfish to guarantee that 
the products do not originate from illegal fishing, for example by having certificates of 
origin throughout the chain.

134 Lunchvalet (The Lunch Choice: a qualitative study in autumn 2006. A report from the Matvalet (Food 
Choice) project, a collaborative project between the Swedish Society for Nature Conservation, the Swedish 
Consumers’	Association	and the Swedish Seal of Quality. www.matvalet.nu

135 Det moderna fiskets stråtrövare (The highway robbers of modern fishing. 2008. Swedish FAO 
Committee.
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7.3 Substandard working conditions

The working conditions described in the field study from Thailand are totally  
unacceptable. Fishing vessel workers provide testimony on forced labour, physical 
assault, infringement of rights and threats, withheld pay and even murder. These 
abusive conditions are more common on the vessels that fish illegally, so a first step 
towards tackling these problems is to require the fish for the feed to be caught legally. 
In addition, it is high time for restaurants and importers, which trade with low-cost 
countries, to start to develop codes of conduct and policy documents regarding trade 
with producers in these countries. Companies in other industries are often aware that 
the risks of violations of human rights are significantly greater in these countries. 
There is therefore a need for an analysis of what risks exist and for a clear strategy 
regarding how the company is to work towards reducing these risks.

None of the restaurants contacted in this study had any explicit strategy for this, nor 
did they stipulate any requirements to be met by their suppliers. As the importers 
were not even willing to answer the most basic questions, it is not possible to say 
anything about whether they have any strategy for dealing with these issues. An 
examination of the companies’ websites shows, however, that none of them have any 
public documents on any such work.

7.4 Sustainable fish consumption

The road to sustainable consumption of fish and shellfish is a long one, but it should 
be possible for great improvements to be made quickly. A first step is to make clear 
that fish from the sea supply the fish and shellfish farms, that the need for biomass 
from the sea is not reduced by the fact that we are consuming more farmed fish and 
shellfish, as these commonly require greater inputs than the fish and shellfish farms 
produce. 

Furthermore, and in addition to requiring working conditions that fully respect 
human rights and legally caught fish, companies and consumers must demand that 
the fish for the feed are caught from sustainable stocks. If this is not possible, then 
perhaps it is time to consider whether intensive farming of carnivorous fish and 
shellfish that require animal feed is acceptable at all, in the light of the situation in 
the seas and the widespread poverty along the world’s tropical coasts. With regard to 
shrimp, the whole production chain is so beset with problems that in all probability 
it will not be possible to find sustainable systems in terms of either the feed or 
the farms.  No such systems of any significant size exist in the world today. The 
companies and the consumers should therefore quite simply, out of concern for the 
environment and the coastal communities in the countries where they are farmed, 
stop buying, selling and eating shrimp.
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7.5 Recommendations

Swedwatch and the Swedish Society for Nature Conservation recommend that 
restaurants, importers and wholesalers:

• Adopt codes of conduct if no such codes exist, or revise them in accordance 
with the recommendations below. The codes of conduct should be public and be 
included in the contracts in order to have binding status. 

• Base the code of conduct on relevant international and national legislation 
and international conventions.

• Stipulate requirements for the fish which are to be reduced to meal to be 
caught from stocks that are not overfished, in accordance with the ecosystem 
approach and with respect for the precautionary principle.

• Stipulate requirements for documentation from each fishing vessel to 
guarantee that it does not undertake illegal fishing.

• Stipulate requirements for sustainable fishing methods with selective gear.

• Stipulate requirements for working conditions on board the vessels to 
comply with the ILO’s core conventions, for instance prohibiting forced labour and 
physical punishment.

• Communicate the requirements and the work aimed at reducing environmen-
tal impact from food production to the public.

• Phase out shrimp from menues and production lists and make a commitment 
to using species that originate from sustainable production or sustainable fishing.
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