TASMANIAN SALMON AQUAFEED

TRANSPARENCY &
SUSTAINABILITY

MAMMAL 8%

POULTRY 30%

FISH 34%

CROPS 28%

1

Tasmanian Salmon Aquafeed: Transparency & Sustainability

CONTENTS
Executive Summary ..................................................................................................

3

Introduction .....................................................................................................................

4

Transparency ...................................................................................................................

5

Ingredients ........................................................................................................................

6

Wild fish stock impacts .............................................................................................. 8
Terrestrial animal ingredients ................................................................................... 10
Grains and legumes .................................................................................................... 11
Antibiotics in feed ....................................................................................................... 12
Genetically Modified Organisms (GMO) .................................................................. 12

Fish feed & sustainability .....................................................................................

14

Global warming impact feeds ................................................................................... 14

2

Conclusion .........................................................................................................................

16

Recommendations ....................................................................................................

17

References..........................................................................................................................

18

Endnotes ..............................................................................................................................

19

Tasmanian Salmon Aquafeed: Transparency & Sustainability

Executive summary
The production of feed pellets for
Tasmanian farmed Atlantic salmon is
one of the most expensive, resource
intensive and complex parts of the entire
salmon industry. Very little information
is publicly available on what is in the
pellets, where it came from, how it is
regulated and what the environmental
impacts are. The sustainability and public
health implications of the aquafeed
global supply chain for farmed salmon
are significant, particularly the impact
of overfishing for fish meal and fish oil
(FMFO), industrial agricultural crops
such as soya, maize and canola, the
use of mammal abattoir by-products,
and the ability for genetically modified
organism (GMO) ingredients to be used
at prescribed levels without requiring
labelling.
To shed light on this global supply
chain Environment Tasmania sent feed
companies Skretting, BioMar and Ridley
a survey asking about their supply chain,
wild fish ingredients, terrestrial animal
ingredients, plant ingredients, GMO
ingredients and environmental impact
of feed manufactured for the Tasmanian
salmon industry. We received little to
no response on any of our questions.
Skretting was most responsive, directing
us to a two-year-old sustainability report
lacking specific information requested.

products from terrestrial animals,
a practice banned in the UK and EU for
public health reasons.
None of the companies addressed
serious animal welfare concerns by
disclosing how their advertised
growth-promoting or appetiteaccelerating ranges are manufactured,
or responded to questions about
the ingredients used in feed ranges
advertised as enabling fish to survive
longer in conditions of sub-lethal heat
stress. None of the three feed companies
would declare what medicated feeds
were ordered by salmon company vets
to treat the many disease outbreaks
experienced over the past two years in
Tasmania.
Salmon farming in Tasmania is facing
increased criticism and loss of a social
licence due to the release of nutrients
from marine cages1. Despite this,
Tasmanian farmed salmon is often
cited as a more sustainable means of
producing animal protein than other
forms of animal farming in Australia.
Due to the greenhouse intensive way
feed is manufactured, salmon farming in
Tasmania has only marginally less global
warming impact than farming beef
cattle.

Prompted by a lack of transparency we
used academic and industry sources to
assess the ingredients, global supply
chains, GMO policies and sustainability of
aquafeed manufacture for the Tasmanian
salmon industry. We know at least one
of the companies uses rare and near
threatened wild fish species in their
feed, and all companies use abattoir by-
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Introduction
Salmon farmed in Tasmania are fed a
variety of formulated feeds before they
appear on our shelves or plates. Skretting,
Biomar and Ridley are the three global
feed manufacturers supplying Tasmanian
salmon farmers. Each company has
an established or proposed factory
in Tasmania to take advantage of the
forecast doubling in size of the salmon
industry.
Manufacturing salmon feed involves a
global supply chain of fish meal, fish oil,
animal by-products, grains and legumes.
This process is one of the most complex,
resource intensive, and expensive parts
of the salmon industry – 60% of the
cost of growing salmon is attributed to
purchasing feed2. It is also one of the least
transparent processes – no detailed public
information exists outlining where and
how ingredients are sourced.
Australia, unlike Canada, Europe or
the USA, allows mammal abattoir
by-products into aquafeeds for
Tasmanian farmed salmon feed. Use
of mammal abattoir by-products has
been ruled out because of concerns
about TSE (Transmissible spongiform
encephalopathies) in the EU and other
first world nations. An average 8% of
Tasmania’s aquafeed protein content
is from mammal sources such as cow,
sheep and ‘other’ ruminant or mammalian
sources. This is in addition to the very high
amount of poultry ingredients used.
The lack of public information on what is
in the various feeds given to Tasmanian
farmed salmon inspired us to send the
big three salmon aquafeed companies a
survey in October 2017. We specifically
asked about their Australian and global
supply chain, proof of sustainability
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credentials, use of IUCN listed fish
species, inclusion of GMO ingredients,
prescribed medicated feeds, and
ingredients used in Tasmanian farmed
salmon feed pellets.
All three companies failed to provide
information beyond what is on their
respective websites. Skretting referred
us to their 2016 sustainability report
rather than answering our questions
directly, while BioMar and Ridley failed
to provide any information requested.
Based on the information the companies
do make available, we know that at least
one is using rare and near threatened
fish species in their feed. None of the
companies were prepared to outline
how their advertised feeds are designed
to accelerate growth, appetite or the
ability of fish to survive longer when heat
stressed - these feeds raise serious animal
welfare issues.
Salmon feed ingredients vary across the
two-year lifespan of an Atlantic salmon
farmed in Tasmania. The feed pellets are
manufactured from a mix of wild fish
meal and fish oil, chicken by-products,
mammalian by-products and plant
materials such as corn, canola, wheat and
soya. These manufactured feeds are also
the primary means by which medications
are given to fish that are sick or suffering
sub-lethal stresses due to overcrowding
or increased water temperatures.
Salmon feed pellets account for an
estimated 60% of salmon production
costs and are one of the most climate
and resource intensive aspects of
salmon farming in Tasmania due to the
global nature of the supply chain, which
demands year round production of
salmon.3
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Transparency
Knowing the pen-to-plate story of your
food is key to making an informed choice.
This is hard to do with limited public
information about salmon farmed in
Tasmania, and the ingredients of the feed
they are raised on.
Our largely unanswered requests for
information sent to the Australian arms of
Skretting, BioMar and Ridley reinforce the
need for better public information about
salmon feed supply chains:
• BioMar failed to respond to our
questions.
• Ridley provided an email pointing us to
their website and claiming commercialin-confidence to most questions.
• Skretting referred us to the 2016
sustainability report on their website.
It is clear these companies making feed
for Tasmanian farmed salmon do not have
a commitment to transparency in their
supply chain, or sustainability.
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Ingredients
Atlantic salmon diets in the wild
vary depending on the availability of
wild fish and crustaceans containing
carotenoids, which give wild salmon their
characteristic flesh colour.
Based on this understanding of salmon
nutrition, pelagic species such as anchovy
were added to wet feeds used in the
early days of salmon aquaculture4. As the
salmon industry expanded and created
more mechanised feed substances
through the use of commercialised feed
pellets in the 1980s, pelagic fish such as
anchovy and sardines were rendered into
fish meal and fish oil that were the main
source of protein and oils in feed pellets.
Salmon farming is one of the most reliant
of all aquaculture industries on fish meal
and fish oil products because salmonids
are a carnivorous, top-end predator fish.
As of 2013 salmon aquaculture accounted

for just 7% of total global aquaculture
production5, while utilising 26% of all
fish meal and 68% of the fish oil used in
aquafeeds6. The average percentage of
fish meal and oil in salmon feed is 30%.
Huon Aquaculture states that it takes
1.69kg of forage fish as fish oil for every
kilogram of farmed Tasmanian salmon.
The exact ingredients in specific
aquaculture feed ranges are not publicly
disclosed, except for broad mandatory
labelling on feed packets. The exact
sources of these ingredients are difficult
to determine even when contacting each
individual manufacturer.
As the saying goes, you are what you eat.
This is certainly the case in regards to
salmon as people are seeking out healthy
fats such as Omega 3 when choosing
fish. The fatty acid (including Omega 3
and 6) profile and quality of aquafeeds

Figure 1: Average percentage of Tasmanian farmed Atlantic Salmon feed ingredients, Huon Aquaculture.7
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is reflected in the fatty acid profile of
salmon flesh8, which is then ingested
by the consumer. Salmon, like humans,
need Omega 3 from their diets, which is
most readily available from the fish meal
component rather than plant oil content
of manufactured feeds.
We asked Skretting, Ridley and BioMar
for information on the ‘growth promoting
feed’ ranges featured on their websites,
as well as the ‘high heat stress’ feeds,
and ‘juvenile feeds’ promoted. None
provided information on specific feed
types listed on their websites or were
prepared to outline how their advertised
ranges are designed to accelerate growth,
appetite or the ability for fish to survive
longer when heat stressed as advertised.
Given recent studies show 50% of farmed
salmon are deaf due to accelerated
growth rates preventing their ears from
developing, these questions are crucial
from an animal welfare perspective.9

Feed Ingredient

Inclusion
rate (%)

MJ

% of impact/
tonne feed

Crops

28

807

2

Wheat

6

173

0.5

Dehulled Lupins

5

133

0.4

Faba bean

9

254

0.7

Wheat gluten meal

2

66

0.2

Soya protein
concentrate

6

181

0.5

Fisheries

34

11,900

32

Anchoveta meal

18

592

1.6

Anchoveta oil

8

255

0.7

Albacore Tuna byproduct meal

7

10,600

28.1

Skipjack Tuna byproduct meal

1

442

1.2

Poultry

30

18,200

49

Feather meal

6

3,620

9.6

Poultry meal

9

5,630

14.9

Poultry oil

15

8,960

23.7

Mammalian

8

6,500

17

Blood meal

5

4,440

11.8

Meat meal

3

2,060

5.5

Table 1: Average percentage of ingredient type in
salmon feed.10

A 2013 sustainability study of the
Tasmanian salmon industry conducted by
Amelia White of Bond University provided
an overview of the average ingredient
composition of commercial salmon feeds.
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Wild fish stock
impacts
Aquaculture accounts for approximately
60% of fish meal and 81% of fish oil produced
globally11. While salmon accounts for just 7%
of the global aquaculture sector, it consumes
26% of all fish meal and 68% of fish oil used in
aquafeeds.12

• Japanese anchovy: not tested
(population trend unknown).
• Albacore tuna: near threatened
(population decreasing).
• Skipjack: least concern (population
trend stable).
• Yellowfin tuna: near threatened
(population decreasing).

The constant demand for wild fish to feed the
aquaculture industry has had negative impacts
on targeted species such as Peruvian anchovy
stocks.

• Barracouta: no listing (insufficient data).

In Peru, the warm water and low food
availability that accompany El Niño conditions
are spelling big trouble for the anchovies
that make up the largest fishery on Earth. In
October 2015, fishermen and scientists argued
that a total halt to the second anchoveta
(Engraulis ringens) season would be necessary
to protect fish stocks from the combined
effects of El Niño and overfishing13.

• Jack mackerel: data insufficient
(population trend unknown).

We specifically asked Skretting, BioMar
and Ridley for a current breakdown of
their fish meal and oil ingredient list,
including if their supply chain includes
IUCN listed species. We received no
up-to-date information from any of
the companies. Skretting was the most
responsive, directing us to their outdated
2016 sustainability report of their supply
chain of wild-caught fish ingredients
(Table 2, Page 9).
Of the species listed in the Skretting 2016
sustainability report the IUCN Red List14
defines their status as:

• Hake: latin name and stated name not
matching.

• Javelin fish, aka thorntooth grenadier:
not yet assessed (population trend
unknown).
• Ling: not yet assessed (population trend
unknown).
•R
 attail (generic family listing, not
specific species given).
• Spiny dogfish: vulnerable (population
decreasing).
•O
 ther.
Given the global nature of wild fish
inputs to aquafeed, we were unable to
ascertain the 2017-18 wild fish content
of salmon feed at the time of publishing
this report.

• Peruvian anchoveta: least concern
(population trend unknown).
• Bullet tuna: least concern (population
trend stable).
• Mackerel: least concern (population
trend stable).
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Species of origin and conservation status
Reduction fisheries
Fishery location

Species

Latin Name

Fish meal (%)

Fish oil (%)

Meets ASC criteria

Peru

Anchovy

Engraulis ringens

55.74%

62.1%

No

India

Sardine

Sardinella longiceps

15.09%

No

Ecuador

Bullet Tuna

Auxis rochei

1.15%

No

Ecuador

Mackerel

Scomber japonicus

4.04%

No

Ecuador

Mackerel

Decapterus macrosoma

0.58%

No

China

Japanese anchovy

Engraulis japonicus

14.94%

No

55.74%

98.1%

Trimmings/by-products
Fishery location

Species

Latin Name

Fish meal (%)

Samoa

Albacore tuna

Thunnus alalunga

2.14%

Yes

Samoa

Skipjack tuna

Katsuwonus pelamis

4.88%

Yes

Samoa

Yellowfin tuna

Thunnus albcares

0.67%

Yes

Thailand

Skipjack tuna

Katsuwonus pelamis

15.16%

Yes

Thailand

Yellowfin tuna

Thunnus albcares

1.48%

Yes

Ecuador

Skipjack tuna

Katsuwonus pelamis

14.69%

Yes

Ecuador

Yellowfin tuna

Thunnus albcares

5.23%

Yes

New Zealand

Barracouta

Thyrsites alun

0.03%

Yes

New Zealand

Blue whiting

Micromesistius australis palidus

0.12%

Yes

New Zealand

Hake

Mertuccius australis

0.00%

Yes

New Zealand

Hoki

Macrunonus novaezelandiae

1.62%

Yes

New Zealand

Jack mackerel

Tracherus murphyi

0.02%

Yes

New Zealand

Javelin fish

Lepidorhynchus denticulatis

0.07%

Yes

New Zealand

Ling

Genypterus blacodes

0.01%

Yes

New Zealand

Rattail

Family Macrouridae

0.06%

Yes

New Zealand

Spiny

Squalus

0.02%

Yes

dogfish

acanthias
0.04%

Yes

Other
44.3%

Fish oil (%)

Meets ASC criteria

1.9%

Table 2: Skretting 2016 sustainability report, average wild fish ingredients in salmon aquafeed.15
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Figure: 2. Average breakdown of Tasmanian salmon aquafeed ingredients.

Terrestrial animal
ingredients
Recycling slaughter by-products into
aquaculture feed is standard practice in
Australia. Use of animal by-products is a
public health issue given a number of food
crises in the recent past including BSE in
Europe. For safety reasons most abattoir
by-product materials have been subject
to severe restrictions for use in feeding
farm animals in the EU, and the UK.
Meat and bone meal (MBM) of ruminant
animal origin, which was at the base of
the BSE crisis, has not been allowed back
into feed ingredients16.
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The European Commission established
stringent guidelines banning the use of
ruminant processed animal protein in
aquaculture feed starting from 1 June
2013, while not allowing by-products
from chickens and other animals17.
Tasmanian salmon farmers can feed
their fish pellets containing animal
and ruminant abattoir by-products. An
average of 8% of the ingredient listing
of salmon aquaculture feed has been
found to contain mammal by-products
including cattle and sheep18.
Huon Aquaculture provides some
information on the basic ingredient
composition of the feed it uses, though
it does not detail where it sources fish

Tasmanian Salmon Aquafeed: Transparency & Sustainability

Figure: 3 Huon Aquaculture website statement of basic aquafeed ingredient profile (not stated if same for
medicated or growth promotant feed ranges).

meal and fish oil products from, how
much of the animal product is mammal
or chicken, or what sorts of crops and
vegetable materials are used in its feed.
It is doubtful juvenile fish, sick or heatstressed fish, or pre-harvest salmon
that are traditionally given more fish
meal are getting exactly the same feed
ingredient profiles. While the risk of
transmission from ruminants to nonruminants is currently considered
small, feed companies failed to provide
sufficient information on their rendering
companies and supply chain to exclude
the risk of cross contamination with feed
for ruminants.
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Grains and legumes
Studies into salmon metabolism found
that unlike terrestrial animals and
herbivorous fish, carnivore species such
as salmon get most of their nutrition
from proteins and lipids - they do not
tolerate carbohydrates well. When fed
a carbohydrate heavy feed, salmon can
develop conditions such as enlargement
of the liver.19
Salmon feed companies are increasingly
looking at how to develop more grain
and legume-based feeds to reduce their
reliance on fish and animal products.
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Antibiotics in feed
Tasmanian salmon farmers use broadspectrum antibiotic rather than a
narrow-spectrum, targeted antibiotic
because the causes of many salmonid
diseases in the southern hemisphere
are unknown. Currently, the only
antibiotic registered by the Australian
Pesticides and Veterinary Medicines
Authority (APVMA) specifically for use
in salmonids is the broad-spectrum
antibiotic oxytetracycline, which has a
current permit for off-label use.20 Some
of the other antibiotics used in salmonid
farming internationally have previously
been approved for use in Australia
for salmonid farming or are currently
approved for other purposes.
Skretting Australia did not provide
information on what antibiotics have
been included in their feeds, rather
that ‘antibiotics are only administered
when the fish are sick under veterinary
prescription and supervision’. The
question of what antibiotics the
terrestrial animals used in aquafeed
were given during their lifetime was not
addressed.
The feed companies claim antibiotic use
is being reported by farming companies.

Genetically Modified
Organisms (GMO)
The Tasmanian Government has
maintained a moratorium since 2001 on
the commercial release of genetically
modified organisms (GMO) to the
environment. This policy is intended
to position the state in the global
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marketplace as a producer of food that is
genuinely GMO-free.
Production and use of GMO materials is
on the rise globally, with around 79% of
global soybean trade coming from GMO
sources, while 30% of maize and 24% of
canola/rapeseed is GMO.21 Labelling of
genetically modified (GMO) products in
animal feeds is not required in Australia.
GMO material in animal feed is already
in use in Australia through locally-grown
GMO cottonseed, and imported soybean
and canola meal products. However,
there is little information on the actual
volume of GMO material currently used
in animal feed, let alone aquaculture.
Skretting Australia currently uses ‘minor
quantities of imported soybean meal’22
in their feed. If any part of this soybean
meal was from a country that does not
separate GMO from non-GMO crops, or
label GMO crops, this soybean meal is
likely to include GM soy.
Stock Feed Manufacturers’ Council of
Australia states: ‘The use of Genetically
Modified feed is down to individual
aquaculture companies.’23
Both Tassal and Huon Aquaculture
assert they do not use any ingredients
derived from genetically modified crops
in their fish feed. How this claim can
be verified is unclear given there is no
requirement from the feed companies
to declare supply chains that would
include unlabelled GMO under Australian
labelling laws. Salmon companies may be
relying on feed companies Aquaculture
Stewardship Council (ASC) certification
to support claims of a GMO free
supply chain. However, it is not an ASC
requirement that feed companies source

Tasmanian Salmon Aquafeed: Transparency & Sustainability

non-GMO ingredients. There is one
reference to GMO in Criterion 1.5.3.1 that
states ‘Presence of a system to identify
feeds which contain transgenic materials
(> 1% in total volume).’24
The ASC only requires that feed mills
must ‘be aware of any transgenic
materials they receive from their
suppliers, and have systems in place to
trace these through their production
process and into the finished feeds.’25
ASC sees this requirement as sufficient to
‘meet customer requests for declarations
from feed companies’.26 Information may
be supplied to the salmon industry, but
is not clearly and comprehensively made
available to consumers of Tasmanian
farmed Atlantic salmon.
ASC allows feed companies to use low
levels of GMO feed without declaring
this to salmon companies. Only GMO
ingredients of more than 1% of each
ingredient must be declared. None of
the three feed companies that supply
Tasmanian salmon companies responded
to our questions about the percentage of
GMO ingredients in the feed supplied.
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Fish feed & sustainability
Global warming
impact of feeds

products in Atlantic salmon feeds,
particularly those taken from ruminant
and other mammal species.

Aquafeed is the most resource and
climate intensive part of farming Atlantic
salmon in Tasmania. It has been found
to have higher Global Warming Potential
impacts than salmon farming in other
countries such as Norway, Canada and
the UK. The CO2 equivalent emissions
per kilo of salmon in Tasmania is up to
four times more greenhouse intensive
than in other developed countries with
comparable salmon farming industries.

The use of chicken feathers, oil and meal
was estimated to account for 26% of the
global warming potential, largely due to
manure emissions in chicken sheds, and
the climate impacts of globally sourced
crops including soya, maize and wheat
for the poultry feed chickens are raised
on.

It is often cited that farming Atlantic
salmon is a more sustainable means of
producing animal protein than other
forms of animal farming in Australia.
Based on multiple studies outlined below
Atlantic salmon farming in Tasmania
has only marginally less global warming
impact than farming beef cattle. This
is in large part due to the greenhouse
intensive way in which salmon feed is
manufactured for the Tasmanian salmon
industry.
An estimated 96% of the global warming
impact of Tasmanian farmed Atlantic
salmon is due to salmon feed. The
primary production of the raw materials
accounted for 91% of the global warming
potential of salmon feed. This can be
explained by the use of terrestrial animal

14

A large percentage of these terrestrial
animal ingredients are by-products
from highly carbon intensive livestock
industries. While some would argue that
greenhouse emissions from by-products
are less concerning than those from
purpose-grown ingredients, the use of
these abattoir by-products embeds the
Tasmanian salmon industry deeply within
the supply chain of the worst performing
emitters.
Given the need for urgent greenhouse
emissions reduction, this raises concerns
about the future sustainability of
Tasmanian aquafeed and precludes a
simple statement that the industry is
more ‘environmentally friendly’ than
other greenhouse emissions intensive
agriculture.
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kg CO2-e
Country

Total

Smolt

Marine

Feed

Source

Norway

2,600

50

50

2,500

Ytrestoyl, et al. (2001)

Norway

1,793

46

50

1,700

Pelletier et al. (2009)

UK

3,270

83

92

3,090

Pelletier et al.(2009)

Canada

2,370

36

73

2,260

Pelletier et al.(2009)

Chile

2,300

36

100

2,160

Pelletier et al.(2009)

Global

2,150

46

72

2,040

Tasmania

9,150

58

506

8,590

Table 3: Comparison of global warming potential impacts of global salmon farming.27

kg CO2-e
Protein

FU

GWP

Source

/t carcass
weight

2,135

Wiedemann, McGahan & Poad (2012)

Eggs

/t eggs

1,300

Weidemann and McGahan (2011)

Pork

/t carcass
weight

4,300

Wiedemann et al. (2010)

Beef

/t live weight

10,800*

Salmon (farmed in
Tasmania)

/t head on
gutted (HOG)

9,320

Chicken

Ridoutt, Sanguansri & Harper (2011)

Table 4: Global warming potential
of Tasmanian farmed salmon
compared to other farmed animal
proteins in Australia.28

* average (mean) of the six production systems analysed (min 10,100, max 12,700)

Stage of production

Global Warming Potential (kg C02- eq)

Hatcheries

58

Marine Farms

506

Processing

40

Feeds

8,720

Total

9,370

Table 5: Global warming potential of Tasmanian farmed salmon at various stages of production.29

15

Tasmanian Salmon Aquafeed: Transparency & Sustainability

Conclusion
The pen-to-plate story of Atlantic
salmon farmed in Tasmania is not readily
accessible to the general public. This
is most evident when attempting to
understand the complex supply chains
of salmon feed. Attempts to discover
provenance of ingredients, GMO content,
and health safeguards for mammal byproducts led to more questions than
answers.
The lack of publicly available and timely
information is concerning. There are
legitimate questions that need to be
answered about potential impacts on
consumer health, fish welfare and the
significant environmental impacts of
Australia’s largest aquaculture industry.

Consumers need to know if they are
buying wild or farmed salmon.
Knowing that Atlantic salmon farmed
in Tasmania is fed on mammal abattoir
by-products, a practice banned in EU
countries, is a public health issue.
Knowing that IUCN-listed wild fish
species are used in Tasmanian farmed
salmon feed will help consumers make
an informed sustainable seafood choice.
Knowing that trace amounts of GMO
are permitted in salmon feeds without
the companies having to declare it is
information consumers have a right to.

As the Tasmanian farmed salmon
industry looks to double in size in the
coming decade the big three salmon
feed companies are focused on having
feed factories in Tasmania. The public
needs to know what these global
agrifeed companies are bringing into
Tasmania and selling to salmon farmers.
Mandatory labelling needs to ensure
feed companies give up-to-date
information on what wild fish species
are in their feed, what terrestrial animal
by-products are being used, what traces
of GMO is in their feeds, and how they
are transitioning their feed ingredient
supplies to reduce greenhouse warming
potential. Answers to these questions
are needed to allow salmon farmers, and
consumers, clear information to make
the best choice.
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Recommendations
Mandatory labelling on packaging that
distinguishes farmed Atlantic salmon
from wild caught salmon.
Salmon feed companies must provide
up-to-date information on their websites
detailing:
• Wild fish species used in feed and
each species’ IUCN status (vulnerable,
threatened and endangered).
• What mammalian by-products are in
the feed. The country of origin and
percentage.

17

•W
 hat chicken by-products are in feed.
The country of origin and percentage.
• I f any trace of GMO is in supply chain.
•C
 ountry of origin of grain ingredients
and percentage.
•G
 lobal warming assessment of feed
supply chain for most recent financial
year.
•A
 nimal welfare assessments of feeds
used as growth promoters.
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