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We must document to society the fact that animal and fish 

nutrition in the future can produce protein food – meat, 

milk, eggs, fish – in a sustainable manner for a  growing 

world population. In Skretting we address this need 

through our SEA programme.

In many of our markets, environmental issues have been 

of great concern to our customers for the past decade. 

This was a strong stimulus for Skretting to develop the SEA 

programme. Many fish farming  companies have greatly 

appreciated the programme and used it as an  information 

tool within their own organisation and  towards external 

customers. Since its  introduction, issues have evolved as 

have industry and Skretting initiatives to  manage them. 

We have updated our SEA  programme in line with these 

developments. The SEA  programme of 2012 is presented 

in this booklet.

In product development, we strive to use natural 

 resources efficiently by targeting low feed  conversion 

ratios and ensuring good fish health. We have for 

 decades worked systematically towards  becoming more 

 independent from marine raw  materials. In the past year 

this has become very visible in the marketplace through 

the  implementation of our MicroBalance  concept, which 

reduces our dependence on fishmeal. Now we are 

 working to find solutions to the limited supply of fish oil.

In further sustainability initiatives, we are implementing 

a sustainable sourcing policy and addressing our own 

carbon footprint. Together with further initiatives described 

on the following pages, this means that we are  addressing 

the sustainability challenges we face in a holistic and valu-

able manner.

The fish farming industry is on the right track – in the  future 

there will be no escape from the sustainability  issues our 

value chain is facing. Growth with sustainability opens 

oceans of opportunities. 

                    Knut Nesse

                             Head of Skretting Group

Sustainable farmed seafood  
for a  growing world population
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SEA is Skretting’s programme for developing sustainable 

feed solutions for aquaculture that take account of long 

term environmental considerations while making it possible 

for the farmer to operate a profitable business.

Our ambition is to significantly reduce our own environ-

mental footprint as an integral part of delivering sustainable 

feed solutions for aquaculture. Our achievements will 

inspire others to do the same. Our efforts will be focused  

in the following key areas:

Creating a sustainable base for feed

Our feed solutions are based on sustainable raw  materials. 

Skretting will engage with its suppliers on our General 

 Vendor policy concerning environmental issues and 

specific policies related to the important raw materials: 

marine products, soybeans and palm oil. We measure our 

progress of engagement through the number of suppliers 

that have signed our vendor policies.

Flexible use of ingredients

Much effort is put in finding sustainable alternatives 

for scarce ingredients by the procurement team and 

 Skretting ARC (Aquaculture Research Centre) to enable 

future growth in aquaculture. When demand for a raw 

material exceeds supply, the cost inevitably rises. Using 

less costly alternatives reduces the impact of such price 

spikes and helps fish farmers to maintain their profit-

ability. Our nutritional solution MicroBalance has made it 

possible to  substitute fishmeal with other raw materials 

in diets for a number of aquaculture species. Fish oil is a 

scarce raw material and we can today substitute fish oil 

with  alter native oils. In the future we will develop solutions 

that will give higher retention of the valuable long chain 

omega-3 fatty acids in fish oil and investigate new sources 

of long chain omega-3 fatty acids.

Enabling farmer and fish to perform best  

We can enable both the farmer and the fish to produce 

more food through feeds that give predictable perfor-

mance, higher performance and high nutrient retention.  

In the past decade we have developed predictive 

 nutritional models for salmon and trout farms. Models 

for other fish species will become available in the future 

to cover the major farmed species. We will also start 

 using our growth models to be the basis of sustainability 

 indicators such as nitrogen retention.

Secure animal health

One of our objectives is that nutrition will contribute to  reducing 

the use of antibiotics in aquaculture. Skretting is at the forefront 

The Skretting SEA programme 
- summary

of progress towards this objective as its  scientists develop 

feeds that support fish health. These  divide into two groups: 

proactive nutrition and specific nutrition. Proactive feeds are 

used to prepare the fish for expected challenges or stresses, 

for example if there are outbreaks of disease in the region or 

in anticipation of low winter  temperatures. Specific feeds are 

used when the challenge has arrived. They help to counter the 

effects and reduce the impact.

Developing sustainable nutritional solutions

The sustainability of nutritional solutions is increasingly 

important as we develop aquaculture to help feed the 

growing global population. We will evaluate all major new 

innovations to determine their sustainability benefits.

Having our own house in order 

In 2010 Skretting’s parent company Nutreco committed 

to reducing the carbon footprint of its operations by 50% 

from the 2009 level by 2015. As a result, all Skretting 

companies are implementing plans and actions to improve 

energy efficiency and reduce the carbon footprints that 

result from our manufacturing process. We also work 

to reduce the carbon footprint from our feed deliveries. 

Skretting seeks to minimise the problem of waste, for ex-

ample feed bags, in a number of ways. In many areas feed 

bags are collected for recycling through official or  voluntary 

schemes. In areas with farms that use high amount of 

feeds, Skretting is reducing waste by delivering feed in 

bulk, directly from silo to silo.

Enabling people through engagement

Skretting is engaged in a number of organisations and 

 processes linked with the development of sustainable 

aquaculture solutions for the future, in co-operation with 

multiple stakeholders. Nutreco and Skretting have  organised 

AquaVision since 1996 and have played a  constructive role 

in developing aquaculture towards being a responsible and 

sustainable industry providing excellent quality and healthy 

food to feed to a growing world population. 

Operating a profitable business

Economic feeds are feeds that can be provided to the 

companies producing the aquaculture products at a cost 

that allows them to make a fair profit while delivering safe, 

healthy nutritious food for consumers. Skretting research 

and development and Skretting manufacturing practices 

aim at using feed raw materials as efficiently as possible. 

This is fundamental to both sustainability and economic 

feeds.

SEA stands for Sustainable Economic Aquafeeds. 
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Ingredients: 
Creating a sustainable  
base for feed

We have added environmental criteria  related to 

 purchases of raw materials to the  sustainability 

 programme. In March 2011 Skretting presented a 

 Sustainable  Procurement Strategy to its global  purchasing 

team. This was a significant step towards sustainability 

while helping to feed the growing world population. A 

core objective of the policy is to move Skretting towards 

purchasing only demonstrably sustainable raw materials 

for its feeds. That requires widely accepted definitions 

of  sustainable raw materials and they are  difficult to find. 

Priorities vary between  regions and raw materials; it is not 

adequate to rely solely on national legislation. That is why 

Skretting and Nutreco are active in international initiatives 

aiming to set  verifiable standards for sustainable farming 

and  aquaculture activities, including the  production and 

use of feed raw materials.

The Sustainable Procurement Strategy  defines our 

 objectives and sets a clear agenda for reaching them. 

It includes a general vendor policy requiring suppliers 

to comply, for example, with good labour practices and 

environmental regulations. Additional specific policies 

relate to three major raw materials categories of strategic 

 importance to Skretting and Nutreco. These are soya 

products, palm oil and marine products, specifically 

fishmeal and fish oil. The marine materials policy requires 

 suppliers to confirm their products do not come from 

 illegal, unregulated or  unreported fishing, and do not 

 include any endangered species. The procurement 

 strategy was introduced to vendors in 2011 and the 

 purchasing team is guiding the  supplier base  towards  

full  compliance.

What is our 
challenge?



How do we meet 
this challenge?
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Skretting will together with Nutreco engage our suppliers 

in our general Vendor Policy and specific policies related 

to important raw materials like marine products, soybeans 

and palm oil. We measure our progress of engagement 

through the number of suppliers that have signed our 

vendor policies. Underneath are the main points that our 

general environmental vendor policy includes.

Compliance

Suppliers shall abide by the laws and regulations of the 

country or region that governs their business activities.  

All suppliers are expected to have required licences in 

place, issued by the appropriate government body, to 

conduct their business. 

Human rights

All employees of suppliers should have a minimum age of 

15 years or older if a higher minimum age is determined 

by the country/regional legislation and regulations where 

the supplier operates. Suppliers shall comply with all laws 

and regulations applicable in their country or region which 

relate to fair compensation, minimum wage, working time 

directives and equal opportunities (including sexual harass-

ment, racial discrimination and property rights). Skretting 

will not source from any supplier that uses prison, inden-

tured, or bonded labour, or uses corporal punishment or 

other forms of mental and physical coercion as a form of 

discipline. Skretting actively supports the free association 

of labour and employee rights to join a trade union and 

expects supplier companies to operate in the same way. 

All suppliers should have a Health & Safety Policy freely 

available to all employees to access at any time.  

The supplier must have appropriate working conditions 

for its employees including (if applicable) hygienic working 

and housing facilities, fresh air circulation and filtration and 

 lighting and temperature.

environment

All suppliers should have, on request, documentation to 

confirm they are in compliance with relevant environmental 

emissions regulations related to:

- emissions to air

- discharge to water

- release of toxic or hazardous substances

- noise, odour and dust pollution

- ground pollution

- other forms of pollution relevant to their activities

Suppliers should be able to demonstrate awareness of 

− and practical application of − the need to use resources 

such as water, energy and other material inputs to their 

business in an efficient and sustainable way, also leading  

to a reduction of the carbon footprint of their activities  

in the long term. Suppliers are also expected to treat the 

land they use in a respectful way that does no long term 

damage to land or water and to be respectful of the  

diversity of plant and animal life.

Quality assurance

Suppliers should have a written and certified Quality 

Management Policy accredited to a recognized Quality 

Management Control System and have a specific person 

appointed as responsible for the consistent quality, safety 

and traceability of all products sold. 

Marine products (fishmeal and fish oil)

The  following are mandatory criteria when delivering 

 marine products to Skretting: 

•	 The supplier must document the species used in  

the production of fishmeal and fish oil delivered to 

Skretting and content of by-product meal (meal from 

trimmings) if included in the product that is supplied. 

•	 The fishery and the production of fishmeal and fish oil 

must be in compliance with the laws and regulations 

of the country of production or regional laws related 

to fisheries. The catch processed must not originate 

from any fisheries that are illegal, unregulated or  

unreported. 

•	 No species that are caught, landed and processed by 

the supplier can be classified as Critically  Endangered 

or Endangered in the IUCN Red List.

Skretting recommends our suppliers of  marine products to 

become certified under an accredited scheme. 

We will work with identified fisheries and  producers to 

actively encourage these  companies to start the process 

of IFFO RS or MSC accreditation of the fisheries that they 

utilize. Over time Skretting will  encourage the aquaculture 

industry to adopt the fishery management principles 

used by the IFFO RS scheme (in accordance with FAO 

code of conduct of  responsible fisheries) as the industry’s 

 minimum  requirement. 



Important reduction fisheries1 Catch

Anchoveta – Peruvian northern‐central stock 5381

Atlantic herring – Norwegian springspawning 1687

Anchoveta – Chilean regions xv‐i‐ii / Southern Peruvian stock 1032

Araucanian herring – Chilean (Chilean common sardine) 829

Chilean jack mackerel 822

Blue whiting – Northeast Atlantic 635

Gulf menhaden – Gulf of Mexico 457

Baltic sprat 407

European pilchard – Northwest Africa central stock 369

Lesser sand‐eel – North Sea 337

Capelin – Barents Sea 306

European pilchard – Northwest Africa southern stock 281

Atlantic horse mackerel – NE Atlantic western stock 177

Atlantic herring – North Sea 168

Capelin – Icelandic 151

European sprat – North Sea 133

European pilchard – Iberian 88

Atlantic herring – Baltic Sea Bothnian Sea stock 69

Norway pout – North Sea 55

Atlantic herring – Icelandic summer spawning 46

Atlantic horse mackerel – NE Atlantic southern stock 26

1. Source FishSource 2010. Catch data are from 2009 in ‘000 tonns
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Table 1. Important reduction fisheries which can be the origin of fishmeal and fish oil in  Skretting fish feeds. The exact proportion of each 

species and fishery will vary between countries and over years. The table is not exhaustive.

It is also important to recognize that 25% of world fishmeal production (and also a  substantial part of the worlds’ fish oil 

production) comes from fishery by-products (table 2). Skretting wants to encourage the use of fishery byproducts in our 

feeds as this represents an efficient use of resources. Source IFFO (International Fishmeal and Fish oil Organisation) 2011

Table 2.

World fishmeal production and the amount of fishmeal that 
originates from  by- products (trimmings from fish used for human consumption)

0 1500 4000 5000500 300020001000 3500 45002500

Total world fishmeal production

1000’ tons

World fishmeal production 
from by-products

0 30 80 10010 604020 70 9050

Percentage fishmeal from 
by-products

%



soybean 
products
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Skretting has as mandatory criteria that expansion of soya culture is done in a 

 responsible manner. We have as a criterion that after May 2009 expansion for 

soya  cultivation has not taken place on land cleared of native habitat such as areas 

of primary vegetation (like rainforests,  riparian vegetation, wetlands, swamps and 

floodplains) or on land where there is an unresolved land use claim by traditional land 

users under a recognised dispute.

Skretting would promote our suppliers to implement the following criteria:

•	 Producers and manufacturers do not clear areas by burning  vegetation except 

when this method is prescribed by experts as the optimal ecological option. 

•	 Soil quality is maintained and erosion is avoided by good  management. 

•	 All application of agrochemicals is documented and all handling,  storage,  

collection and disposal of chemical waste and empty  containers, are  

monitored to ensure compliance with good  practice. Appropriate measures  

are implemented to prevent the drift of  agrochemicals to neighbouring areas. 

•	 Agrochemicals listed in the Stockholm (www.pops.int) and  Rotterdam  

(www.pic.int) Conventions are not used. 

•	 Producers and manufacturers take steps to minimise waste, the use of  

pollutants, emissions and manage production waste  responsibly. 

•	 On and off site social and environmental impacts of large or highrisk new 

 infrastructure have been assessed and appropriate measures taken to minimise 

and mitigate any negative impacts.

Palm oil 
products

Palm oil products are not commonly used in Skretting aquaculture feeds today, but 

different qualities of palm oil have been proven to be interesting ingredients when 

making special oil blends suited for  aquaculture feeds.

Skretting has as mandatory criteria that expansion of palm oil  cultivation is done in a 

responsible manner. We have as a criterion that after  November 2005 expansion for 

palm oil cultivation has not taken place on land cleared of native habitat such as areas 

of primary vegetation (like rainforests, riparian vegetation, wetlands, swamps and 

floodplains) or on land where there is an unresolved land use claim by traditional land 

users under a recognised dispute.

Skretting would promote our suppliers of palm oil to implement the same criteria as 

for soybean products.
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Flexible use of ingredients

Fish farming is no different from terrestrial farming activity 

in that production is totally dependent upon the provision 

and supply of nutrient inputs. If the finfish and crustacean 

aquaculture sector is to sustain its current growth rate 

of 8.5% per year (the sector  growing more than 115-fold 

from 1950 to 2010), then it follows that the supply of feed 

inputs will also have to grow at similar rates so as to meet 

demand. 

In some cases we need a minimum amount of a specific 

raw  material in a diet in order for the feed to perform at an 

acceptable level (growth, feed conversion or flesh quality). 

If the raw  material we need to use at a minimum level is 

a scarce ingredient, we will not be able to increase food 

 production once we are using the sustainable amount 

available. There is broad recognition that some  essential 

ingredients and raw materials (e.g. marine products and 

phosphates) are under potential pressure due to their 

limited  availability in certain food chains. 

In some cases political, legislative, technical and  societal 

 constraints limit the use of alternative ingredients. In 

 Europe there is limited possibility to use land animal 

proteins in fish feed due to  legislative constraints. In the 

future long chain omega-3 fatty acids from genetically 

modified plants can represent a substitute to fish oil. At the 

same time we see that society is divided in their view on 

 acceptance of genetically modified feed raw materials.

How do we meet 
this challenge?

A lot of effort is put in finding sustainable alternatives for 

scarce  ingredients by procurement and Skretting ARC 

(Aquaculture Research Centre) in order to  enable future 

growth in aquaculture. Also, when demand for a raw 

 material exceeds supply, the cost  inevitably rises. Using 

less costly alternatives reduces the impact of such price 

spikes, helping fish farmers to  maintain their profitability.

 

Skretting ARC continuously investigates sustainable 

 alternative feed raw materials and knowledge is shared 

with other Nutreco R&D centres where feeding trials 

are conducted. The objective is to widen raw material 

choices for nutritionists, to reduce their dependence 

on raw  materials that are becoming scarce and where 

 sustainability is an issue. The search is made more 

 complex by constraints and concerns, for example in 

 regional regulations and consumer preferences. 

Progress is achieved on two fronts. The first is to learn 

more about the exact nutritional needs of fish and 

 crustaceans at all stages of the production cycle. The 

second is to learn more about the precise digestibility 

and nutritional value of more raw materials. This work led 

to a major breakthrough with the MicroBalance concept 

which was developed by researchers at Skretting ARC 

to provide nutritionists with far greater flexibility in the 

selection of feed raw materials. In particular,  researchers 

identified  alternative sources of essential functional 

 micro- ingredients conventionally provided by commodity 

materials such as fishmeal.

Skretting has a world-class database of information on 

the  digestibility and nutritional value of feed ingredients for 

many  different species of fish and crustaceans. The data 

are used directly in our feed formulation software.

What is the 
challenge?



How we 
manage it
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The MicroBalance concept was developed by researchers 

at Skretting ARC to provide nutritionists with far greater 

flexibility in the selection of feed raw  materials. In particular, 

researchers identified alternative sources of essential 

functional  micro-ingredients conventionally provided by 

commodity materials such as fishmeal. Previously it was 

believed there was a minimum level necessary for the 

health and growth of carnivorous species such as Atlantic 

salmon. This is specified in a Skretting standard protocol. 

Through the application of MicroBalance, in 2011 the 

 specified minimum level was significantly reduced.

Originally introduced for Atlantic salmon feeds in Norway 

and the UK in 2010, in 2011 MicroBalance was extended 

through validation trials. It can now be applied in feeds 

for sea bass, sea bream, yellowtail, freshwater trout and 

chinook salmon and is in use around the world. In the 

 future our ambitions is to extend the use of  

 

MicroBalance to additional farmed fish species and shrimp. 

As part of the MicroBalance development, multiple novel 

raw materials for fish feeds were identified and  studied 

to increase formulation flexibility and allowing feed 

 composition to vary depending on market prices without 

impacting the physical or nutritional quality. Changes in the 

production process to cope with different materials were 

documented, enabling operating companies to adjust the 

feed composition quickly to the most economical solution 

at the required quality.

MicroBalance is part of a development which has made 

it possible for the salmon industry to reduce its use of 

 fishmeal in the diet by 50% over the last seven years.

The annual average global supply of fish oil over the past 12 years has been 1.15 million tons. In the past five years this 

has reduced to below 1 million tons. Therefore fish oil supply is at best relatively stable and potentially in slight  decline. 

Factors contributing to the recent decline include an increasing use of traditional fishmeal species as food fish, shifting 

the emphasis to less oily species for  reduction. Additionally, there is increasing pressure on fish oil  producers to fish more 

responsibly. We also see that a significant part of the world’s fish oil production goes to the human omega-3 industry, 

and that this proportion is increasing.

Aquaculture is today utilizing about 80% of the world fish oil resources. Future growth in aquaculture will demand that we 

can find alternatives to fish oil (figure 1). If the industry cannot develop commercial alternative sources, the  aquaculture 

industry must use less fish oil in order to be able to increase future production.

Figure 1. Historical production and use of fish oil

Table 3. Fishmeal levels in salmon diets in 2004 compared to 2011. Fishmeal levels will vary in different parts and regions of the world  
depending on availability of raw materials that can substitute fishmeal. The table shows the highest and  lowest observed fishmeal levels  
in different regions and the weighted mean. Fishmeal levels in salmon diets in 2011 were nearly 50% lower compared to 2004.

High Low Weighted mean

Average 2004 % 44.9 22.3 34.9

Average 2011 % 26.7 12.4 18.3

2011 relative to 2004 % 52

MicroBalance™ – a solution for more flexible use of raw  materials

LipoBalance™ – finding substitutes to fish oil
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It is possible to steer the final fatty acid composition of farmed fish through the proportions of the various oil sources 

 included in the feed. In response to this opportunity, Skretting can make recommendations on the strategic use of fish 

and vegetable oils to enable the farmers to target specific final flesh fatty acid profiles from the minimum use of fish oil. 

This is especially important in species like salmon where the flesh content of n-3 highly unsaturated fatty acids is linked  

to claims made about salmon as healthy seafood. 

LipoBalance is part of a development which has made it possible for the salmon industry to reduce its use of fish oil  
in the diet by 50% over the last seven years.

Table 4. Fish oil levels in salmon diets in 2004 compared to 2011. Fish oil levels will vary in different parts and regions of the world 
 depending on availability of raw materials demands suitable to substitute fish oil and market demands. The table shows the highest  
and lowest observed fish oil levels in different regions and the weighted mean. Fishmeal levels in salmon diets in 2011 were nearly  
50% lower compared to 2004.

At present, the only practical source of the desired long 

chain omega-3 fatty acids (LC PUFAs) EPA and DHA is the 

fish oil, and oil content of fishmeal, used in the fish feed. 

That is why great attention is being given to extending the 

use of these marine raw materials as efficiently as possible. 

However, there is a new option on the horizon.

Fish in the oceans obtain their LC PUFAs from the food 

they eat and ultimately, at the base of the food chain, they 

come from micro-algae that are able to synthesise them. 

Currently, in several research centres, plant  breeders are 

seeking ways of bringing the genes needed to  synthesise 

EPA and DHA into plants that can be grown as crops. 

This would create another sustainable source of these 

 important nutrients for use in fish feed, animal feed 

and food. Some success has already been achieved, 

 especially with EPA. DHA, which is one step further in the 

 biosynthetic pathways, is more difficult. As the oil contents 

of the potential crop plants are improved, the next step 

would be to introduce oils from these plants into fish 

feed. In order to implement such a solution in commercial 

production, markets that today do not tolerate genetically 

modified plant raw material, would need to change their 

position. 

It is also possible to produce EPA and DHA from natural 

algae without using techniques like genetic modification. 

The challenge today is to do this in a commercial scale at a 

price that is affordable for the feed industry.

Many wild small pelagic fish resources are fished at 

 capacity. These fish, sometimes referred to as forage fish, 

are eaten by humans and also are reduced into fishmeal 

and fish oil for use in animal and aquaculture feed. Demand 

for these resources is increasing as the aquaculture indus-

try expands and as forage fish are increasingly  consumed 

by humans or by other industries. There is concern that 

higher demand could lead to the overfishing – and collapse 

– of small forage fish stocks. 

Wild small pelagic fish play a critical role in the ecosystem 

and the marine food chain. Some conservation groups and 

scientists are concerned that even fisheries that are not 

classified as overfished from a population perspective are, 

or could be, overfished from an ecological perspective. 

The aquaculture industry has significantly reduced 

the amount of forage fish in feeds during the past two 

 decades. The reduced amount of forage fish used can 

be demonstrated through Feed Fish Dependency Ratios 

(FFDR). The ratios, one for fishmeal and another for fish 

oil, calculate the dependency on feed fisheries through an 

assessment of the quantity of live fish from small pelagic 

fisheries required to produce the amount of fishmeal or 

fish oil needed to produce a unit of farmed salmon (see 

facts to calculate FFDR - page 27).

Fishmeal represents protein.in the feed originating from 

fish. Farmed fish in human nutrition is a source of fish 

protein. When FFDR from fishmeal is lower than 1, it means 

that fish farming becomes a net fish protein producer – the 

farmed fish represents more fish protein than the amount 

of fish protein used in the feed to produce the farmed fish.

Long chain omega-3 fatty 
acids from plants or algae?

High Low Weighted mean

Average 2004 % 25.3 16.2 23.8

Average 2011 % 19.9 10.1 11.4

2011 relative to 2004 % 48

More fish from less fish
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If aquaculture continues to grow at current historical growth rates at about 5% per year, we expect FFDR for both 

fishmeal and fish oil to continue to show a downward trend in the future. Historically aquaculture has been able to grow 

without putting additional pressure on the world’s feed fisheries.

 

Figure 2a. Development of feed fish dependency ratio (FFDR) for fishmeal and fish oil for farmed salmon during the period 2004–2011.  
The numbers are weighted average of world salmon production using Skretting feed composition.

Figure 2b . Feed fish dependency ratio (FFDR) for fishmeal and 
fish oil for seabass, seabream and trout for 2011. The numbers are 
 average values based on Skretting feed composition and average 
 commercial eFCR’s. Over the last years also FFDR for these species 
have shown a clear downward trend.

Feed Fish Dependency Ratio (FFDR) is the quantity of wild fish used per quantity of cultured fish produced. This measure 

can be weighted for fishmeal or fish oil, whichever component creates a larger burden of wild fish in feed. In the case 

of salmon currently, the fish oil will be the determining factor for the FFDR in most cases. The dependency on wild for-

age fish resources should be calculated for both FM and FO using the formulas listed below. This formula calculates the 

 dependency of a single site on wild forage fish resources, independent of any other farm. 

   

 

Where: 

•	 Economic Feed Conversion Ratio (eFCR) is the quantity of feed used to produce the quantity of fish harvested.

•	  The percentage of fishmeal and fish oil excludes fishmeal and fish oil derived from fisheries by-products1. Only 

fishmeal and fish oil that is derived directly from a pelagic fishery (e.g. anchoveta) is to be included in the calculation 

of FFDR. Fishmeal and fish oil derived from fisheries by-products (e.g. trimmings and offal) should not be included 

because the FFDR is intended to be a calculation of direct dependency on wild fisheries. 

•	  The amount of fishmeal in the diet is calculated back to live fish weight by using a yield of 22.2%. This is an assumed 

average yield. If a different yield is used, documentation must be provided. 

•	  The amount of fish oil in the diet is calculated back to live fish weight by using a yield of 5%. This is an assumed 

 average yield. If a different yield is used, documentation must be provided. 

 

1.   Trimmings are defined as by-products when fish are processed for human consumption or if whole fish is rejected for use of human 
consumption because the quality at the time of landing does not meet official regulations with regard to fish suitable for human consumption.

Facts - Feed Fish Dependency Ratio calculation
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Feed Solutions:   
Enabling farmer and fish to 
perform best

Meat consumption is projected 

to rise nearly 73% by 2050; 

dairy consumption will grow 

58% over current levels.

Efficiency gains are needed to meet  demand. The surge in 

livestock  production that took place over the last 40 years 

 resulted largely from an increase in the  overall number 

of animals being raised. It is hard to envisage meeting 

projected demand by keeping twice as many poultry, 80% 

more small ruminants, 50% more cattle and 40% more 

pigs, using the same level of natural resources as  currently. 

Rather, increases in production will need to come from 

improvements in the efficiency of livestock systems in 

 converting natural  resources into food and reducing 

waste.

The FAO report “World Livestock 2011” outlines our 

 challenges in this area: By 2050 an expanded world 

 population will be  consuming two thirds more animal pro-

tein than it does today, bringing new strains to bear on the 

planet’s natural  resources. Intensive production holds the 

key to  feeding growing cities, but improvements in natural 

resource use and environmental performance are crucial. 

Much of the future  demand for livestock  production —  in 

particular in the world’s expanding  cities, where most 

population growth is occurring — will be met by large-

scale, intensive animal-rearing operations. Today there 

are no  technically or economically viable  alternatives to 

intensive  production for  providing the bulk of the  livestock 

food  supply for growing cities. But such systems are a 

source of concern due to  environmental impacts such 

as  groundwater pollution and greenhouse gas (GHG) 

 emissions. There is an urgent challenge to make  intensive 

animal production more environmentally favorable. If 

 aquaculture can address its sustainability challenges, 

farmed fish have the potential to take a larger share of 

protein consumption. 

We can enable both the farmer and the fish to produce more 

food through feeds that give predictable  performance, higher 

 performance and has a high nutrient retention.

In the past decade we have developed nutritional farm 

models for salmon and trout. Models for other fish  species 

will become available in the future to cover the major 

farmed species. We will also start using our growth models 

to be the basis of  sustainability indicators such as for 

 example nitrogen retention. 

We will continue our efforts to improve fish production 

 efficiency together with our value chain partners by 

 reducing the ratio of input versus output (for example feed 

conversion ratio). A significant part of our R&D portfolio is 

and will be aimed at improving nutritional efficiency. We 

will continue our efforts to enable farmers to significantly 

reduce the emissions of phosphates, nitrogen and trace 

 minerals by the fish farmed.  

We will adapt our models and other  solutions to 

 geographical conditions to ensure improved efficiency 

and sustainability based on locally available raw materials, 

climate, farming systems, genetics and legislation.



How we 
manage it

Feed efficiency is usually measured as the biological feed 

conversion ratio (FCR), which is the weight of feed used 

to produce one unit of weight of fish. Within certain limits, 

 biological FCR decreases with an increasing amount of 

 digestible energy (DE) in the feed.

Since the early 1980s, and with the introduction of  extruded 

feeds and then the application of vacuum fat coating, 

 progressive increases in the DE content of fish feeds have 

been achieved. Using research and field data, Skretting is 

now able to quantify the impact that increased DE has had 

upon FCR for the most important farmed  species.

We have estimated the FCRs that our historic salmon feed 

specifications would achieve, assuming the  farmers could 

 deploy all the feed management tools now  available. Since 

the 1980s, the increases in feed DE content have led to 

 improvements in biological FCR in the order of 0.22 units.  

Put another way, we can now grow salmon using 15–20% 

less feed than was required in the 1980s.Although the 

 contribution of feed DE to improving  biological FCRs over 

 recent decades is substantial, clearly improvements in 

 feeding practice and the emergence of improved feed 

 delivery systems have further contributed to  improving FCR. 

Ultimately, the  combination has resulted in  substantially 

 improved use of the feed resources.

Figure 3a. Historical estimated development in  biological FCR 

(feed conversion ratio) of salmon based on development in diet 

formulation.

Figure 3b. Historical estimated development in biological 

FCR (feed conversion ratio) of Mediterranean

marine species based on development in diet formulation.

a Harvest yield is yield of gutted and bled animal.
b  Edible yield is ratio of total body weight that is normally eaten, muscle, body adipose tissue and liver,  

lung, and heart for pig. Skin is excluded for all animals.
c FCR = (kg feed fed)/(kg body weight gain).
d  Energy retention = (energy in edible parts)/(gross energy fed).

e  Protein retention = (kg protein in edible parts)/(kg protein fed).

More fish from less feed

1980s 1990s 2000s

Crude protein (%) 45 42 36

Crude fat (%) 18 32 38

Ash (%) 9 7 6

Crude fibre (%) 2 1 1

NFE (%) 18 12 13

Moisture (%) 8 6 6

DE (MJ/kg) 17 21 22

FCR, biological 1.32 1.14 1.10

Feed composition 1980 1990 2000 2008

Crude protein (%) >50 45-55 45-50 40-50

Crude fat (%) 8-12 12-15 15-20 15-25

DP/DE (mg/kJ) 25-30 23-25 21-23 18-21

FCR 3.1 2.3 2.0 1.7
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Table 5. Product yield, energy, and  protein 
retention in edible parts of  Atlantic  salmon, 
pig, chicken, and lamb (From Bjørkli, J. 
Protein and  energy account in salmon, 
chicken, pig and lamb. M.Sc. Thesis, 
 Norwegian University of Life  Sciences 
(UMB),  Norway (2002).
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It seems that farmed fish are very efficient in utilising the 

feed and they retain protein and energy well. One of the 

best  examples, and where we have the best information, 

is Atlantic salmon.

The processing yield of Atlantic salmon is high compared 

to domestic animals. Atlantic salmon also deposit most 

of the fat in the muscle, giving a higher slaughter yield 

 compared to fish that deposit lipid in the liver. Reported 

slaughter yields (bled and gutted) vary between 86 and 

92% and are influenced by gonad size and visceral fat 

deposition. The relative low weight of the skeleton give fillet 

yields of 75–77% or edible yields in the range of 60–68%.  

If we compare edible yields of Atlantic salmon to pig, 

poultry, and lamb, we find Atlantic salmon yields to be 

substantially higher (Table 5).These  calculations take into 

account differences in FCR, differences in edible yields, 

and the cost of progeny. Atlantic salmon has a higher  

protein and energy retention in the edible part of the 

 animal compared to other domestic animals. Pig, the most 

efficient terrestrial domestic animal, has an FCR of more 

than twice that of Atlantic salmon. The energy retention in 

edible part of the pig is 14% compared to 23% in salmon, 

and protein  retention is 18% and 31%, respectively (Table 7).  

 

Lipids are the main dietary source of energy for Atlantic 

salmon. Salmon is also the most efficient farmed animal 

to  convert feed-grade fish oil into food for humans. It 

 probably also compares well with the industrial production 

of omega-3  concentrates sold as food supplements.

Farmed fish – our most efficient livestock?

Atlantic salmon Pig Chicken Lamb

Harvest yield (%) a 86.0 72.5 65.6 46.9

Edible yield (%) b 68.3 52.1 46.1 38.2

FCR c 1.15 2.63 1.79 6.3

Energy retention (%) d 23 14 10 5

Protein retention (%) e 31 18 21 5



“the strongest growth (in  animal production) 
is expected in the  consumption of farmed 

fish and chicken. by convenient  coincidence, 
these also seem to be the animal protein 

sources with the smallest carbon footprint.”

Dr. Jacques Diouf, Director-General of the Food and 

Agriculture Organization of United Nations (FAO 2010)
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It is estimated that food production accounts for 25% of the global emissions of greenhouse gasses. In the future what 

type of food we produce can have an impact on global warming. In this context it is important for the value chain to be 

aware of the carbon footprint of the products we produce. In the future information about the carbon footprint of the 

product can also be important consumer information. Skretting has engaged in studies to measure the carbon  footprint 

of farmed fish. The results from these studies and other scientific studies show that farmed fish has a relatively low 

carbon footprint compared to for example beef and pork. The carbon footprint of wild fish is highly variable, but in many 

cases the carbon footprint of farmed fish is comparable, or even lower, to that of wild caught fish.

Table 6. The Carbon footprint of different meat and fish products.

Farmed fish – food with relatively low carbon footprint

Product CO2-equivalents/kg1 Comment Source

Agriculture

Beef 14.50 Sunde, (2007)

Pork 4.90 Sunde, (2007)

Chicken 1.90 Sunde, (2007)

Aquaculture

Atlantic salmon 1.71 Norway, at farm gate Skretting internal data

Atlantic salmon 1.79 Norway, at farm gate Pelletier, N et al. (2009)

Atlantic salmon 3.27 UK, at farm gate Pelletier, N et al. (2009)

Atlantic salmon 2.37 Canada, at farm gate Pelletier, N et al. (2009)

Atlantic salmon 2.30 Norway, at farm gate Pelletier, N et al. (2009)

Rainbow trout 2.05 Experimental data, at farm gate Roque D'Orbcastel et al. (2009)

Seabass 3.19 Italy, at farm gate Skretting internal data

Seabream 2.98 Italy, at farm gate Skretting internal data

Wild fisheries

Atlantic cod 3.05 Norway, wild caught SINTEF (2009)

1. Per kg of product
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Secure animal health

What is our 
challenge?

Disease is a challenge in all animal husbandry. 

In the early 1990s the fish farming industry 

 experienced a sharp rise in the use of 

 medicines that no one wants to see a return 

to. Thankfully, this  situation was brought  under 

control by vaccination,  better  organised 

 production and improved knowledge among 

fish  farmers. However, in the past few years 

the numbers of salmon lice have increased 

significantly, combined with emerging 

 resistance to the remedies conventionally 

used to combat this parasite. Salmon lice are 

a threat both to farmed salmon and its wild 

counterparts. Therefore it is important to keep 

the situation under control.

Excessive reliance on antibiotics to treat 

diseases and  maintain  animal health can also 

lead to problems such as bacterial  resistance 

to antibiotics. This can in turn represent a 

threat for  human health.



How we 
manage it

Very many aquaculture systems are open to the 

 environment, so it is very difficult to protect the fish 

from parasites, bacteria and viruses that can enter the 

 production system and cause disease. We can protect the 

fish through good biosecurity regimes which include for  

example  vaccination and in general to strengthen the 

 immune system of the fish.

Many times a disease will not lead to 100% mortality, but 

the sick fish will have reduced feed intake and growth due 

to a reduced general state of health. By using feed that 

strengthens the immune system we can help the fish to 

cope with a disease and recover faster. This will improve 

production volume and the efficient use of feed resources. 

Figure 4 shows how Atlantic salmon fed a functional diet 

(Protec) is able to recover faster from an episode with 

pancreas  disease compared to groups that did not  

receive a health diet.

Figure 4. The growth of Atlantic salmon over a life cycle where the fish encounters pancreas disease. Growth is measured as relative 
growth index (100% is normal expected growth rate according to a standarised model). The group that has not received a health diet 
gets a 60% drop in growth rate. The fish that has received Protec prior to the PD outbreak gets a 40% reduction in growth rate. The 
data builds on practical observations in farming of Norwegian salmon (2010).
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How do we meet 
this challenge?

Functional feeds

One of the objectives in the Sustainability Vision of  Nutreco 

is that nutrition will contribute to reducing the use of 

 antibiotics in animal protein production. Skretting is at  

the forefront of progress towards this objective as its 

 scientists develop feeds that support fish health. These 

divide into two groups: proactive nutrition and  specific 

nutrition. Proactive feeds are used to  prepare the fish for 

expected challenges or stresses, for example if there are 

outbreaks of disease in the region or in anticipation of 

low winter temperatures. Specific feeds are used when 

the challenge, such as a disease, has arrived. They help 

to counter the effects and reduce the impact. Feeding 

specialised diets is growing in importance and increasingly 

farmers are acknowledging them to be an integral part of 

their fish health strategy.

Protec feed is an excellent example of proactive nutrition. 

The active ingredients in Protec feeds deliver benefits 

through four modes of effect. First, the immune sys-

tem is  supported, including stimulation of  macrophage 

 activity, helping the fish to resist bacterial infections more 

 effectively as well as enabling the fish to respond faster to 

a vaccination. Second, Protec feeds contain  Skretting’s 

unique blend of organic acids and plant extracts to 

 stimulate gut health. 

This is supported by the third mode, which optimises the 

gut micro-flora. The final mode is a supply of anti-oxidants. 

These work on an intra-cellular level to mop up the free 

radicals generated by an immune system fighting an 

 infection.

Customer veterinary advice

In Skretting we have technical service teams, many of 

whom are qualified as vets. In countries around the world 

where Skretting operates, there are fish health networks 

where information and experience are shared.  

The network is connected with the Fish Health  department 

of the Skretting Aquaculture Research Centre in Norway, 

providing research priorities and gathering the latest 

knowledge on fish health. This collective knowledge is 

used to support customers, helping to reduce disease 

 outbreaks and other fish health problems, with advice and 

feeds to minimise impacts when problems do occur. If fish 

farmers are challenged with a disease new to the area,  

the network often has someone that has seen it before 

and that can provide information on diagnosis and 

 treatment.
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aquaculture activities should be conducted in 
a manner that assures the health and  welfare 

of farmed aquatic animals, by  optimizing 
health, minimizing stress, reducing aquatic 

animal disease risks and maintaining  
a healthy culture environment at all phases  

of the production cycle. 

FOOD AND AGRICULTURAL ORGANISATION

GUIDELINES ON AQUACULTURE CERTIFICATION

42 ‐ Secure animal health Secure animal health ‐ 43

Disease caused by viruses or bacteria will often cause significant mortality. Obviously fish lost through mortality is a loss 

of natural resources, which leads to a less efficient production. Mortality can be minimized through good biosecurity 

 measurements like vaccination when possible and proper use of antibiotics in some cases. Proper use of health diets 

can in some cases contribute to reduced mortality, either through improving the effect of the vaccine or as an effect of 

the health diet alone. This is demonstrated in a controlled trial with Atlantic salmon. Four groups of salmon were tested.  

One group was vaccinated against pancreas disease and one group served as control (not vaccinated). One subgroup 

of the  vaccinated fish and the control group received the health diet Protec prior to the fish being challenged with  

pancreas  disease. The results showed that Protec alone gave a 70% reduction of mortality and that vaccination in  

combination with Protec gave 85% reduction in mortality (figure 5).

Figure 5. Observed cumulative mortality in a controlled trial with Atlantic salmon. 4 groups of fish (vaccinated,  unvaccinated, vaccinated fed 
Protec and unvaccinated fed Protec) were co-habitated with pancreas disease virus. The observed mortality after the challenge with virus 
were 70% for the group that received Protec only and 85% for the group that was vaccinated and in addition were fed Protec prior to the 
disease challenge.

From McGurk, Kallelid, Røn, McLoughlin, Aukan & Obach (2011)





How do we 
meet this 
challenge?

What is our 
challenge?
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Developing sustainable  
nutritional solutions  

The research priorities for the Skretting Aquaculture Research Centre are agreed each year 

between the scientists and the senior Skretting managers, using their insights into science 

and market needs respectively. Approval for projects depends on several  criteria such as 

practicality,  relevance, cost and likelihood of  success. Projects are assessed at several 

stages, from initial idea through to commercial launch. We are integrating sustainability into  

all innovation approval processes. 

By fully integrating sustainability in our  innovation processes we intend to:

•	  create early awareness for the development of sustainable  nutritional solutions;

•	 assess all relevant sustainability aspects;

•	  mitigate or eliminate negative  sustainability aspects (if possible and needed) and  reinforce 

positive sustainability aspects through the innovation process;

•	  support the positive sustainability impacts of our nutritional  solutions with scientific 

 evidence.

Sustainability will become more and more leading in our innovation  processes,  eventually 

 resulting in an increased  proportion of our innovations aimed at  specific sustainability 

 benefits.

The inspiration for product innovations comes mainly from unmet market needs expressed 

by customers or from opportunities identified by researchers and feed specialists. A  potential 

 innovation may not offer sustainability benefits and might even be negative from that 

 perspective. However, the sustainability of nutritional solutions is increasingly important as we 

develop aquaculture to help feed the growing world population. An innovation can have a 

positive sustainability effect in one area and a negative effect in another area. The challenge 

is to ensure that future innovations in sum are positive for sustainability.



48 ‐ Developing sustainable nutritional solutions Developing sustainable nutritional solutions ‐ 49

In Skretting we define a sustainable nutritional solution as: “A nutritional solution that 

 addresses a major sustainability issue within the industry through optimising the ingredients, 

the production and/or the effects on business, animals, people and planet (economy, society 

and/or ecology).”

Eight key questions are leading in developing and supplying sustainable nutritional solutions:

The MicroBalance concept was developed to 

provide nutritionists with far greater flexibility in the 

selection of feed raw materials. Previously it was 

believed there was a minimum level of fishmeal 

that was necessary for the health and growth of 

many farmed species of fish.

MicroBalance was one of the pilot innovations 

to have its sustainability aspects analysed  using 

our new assessment method. An extract of 

the  assessment – answering the eight defined 

 sustainability questions – is shown below.  

The assessment revealed no negative 

 sustainability  effects; what is more, MicroBalance 

scored positively in several categories such as 

“Sustainable return on  investment”, “Reduced 

use of scarce raw materials”, “Conservation of 

biodiversity” and “Animal health and welfare”; 

in addition, MicroBalance shows potential to 

 improve the feed-to-food production efficiency, 

which is the amount of fish produced per unit 

feed input.

For each key question a set of  indicators has been determined, totalling over 40 factors 
that cover both the qualitative and  quantitative aspects of  sustainability.  Examples of these 
i ndicators include  feed-to-food production efficiency,  dependency on marine resources, 
 carbon footprint of animal protein products, reduced use of antibiotics, animal health 
 indicators, and ROI for our customers.

Ingredients
1. Are the raw materials supplied in a responsible way?

Production
2. Do we produce the solutions in a responsible way?

3.  Does the solution have a sustainable return on investment, both for 

Skretting and our customers?

Effects
4. Does the solution increase animal performance?

5. Does the solution reduce the use of scarce resources?

6. Does the solution contribute to the conservation of biodiversity?

7. Does the solution increase animal health and welfare?

8. Does the solution contribute to human health, safety and well-being?

Ingredients supplied 

 sustainable?

No specific issues. Current  suppliers are 

being engaged on our vendor polices by 

 Skretting procurement.

Solution produced respon-

sible?

Full legal compliance. No specific issues 

regarding HSE and animal testing. 

Sustainable return on 

 investment (ROI)?

 Sound ROI expected for both Skretting and 

customer. Unique nutritional competence 

makes  concept hard to copy. Excellent fit 

with business and science strategy.

Improves animal performance 

/ feed-to-food production 

 efficiency?

In some trials improved growth rate and 

reduced feed  conversion ratio has been 

 observed. Through this, positive effects 

on feed-to-food  production efficiency 

 expected; needs to be confirmed.

Reduced use of

scarce raw materials?

Yes, significant increased raw  material 

 flexibility that in many cases leads to 

 reduced use of  fishmeal in the diets. 

 (Currently only applicable for salmonids 

and several marine species. Needs to be 

 extended to species like shrimp.)

Helps conserving

biodiversity?

Yes, reduced dependency on  marine 

raw materials will  contribute to reduced 

 pressure on world’s fisheries; less likelihood 

of  overfishing. Reduced use of  marine raw 

material (and higher use of vegetable raw 

materials) can lead to an increased use of 

energy and increase to a minor extent the 

carbon footprint of the final product.

Improves animal

health and welfare?

Yes, improved gut health  confirmed in 

our trials and no negative effects on gut 

 microflora (detected using DNA techniques).

Improves human health,

safety and well-being?

N.A.

How we 
manage it

Microbalance™ passes sustainability assessment

?
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Production:  
Having our own house in order Reducing our own carbon footprint

In 2010 Skretting’s parent company Nutreco  committed 

to reducing the carbon footprint of its operations by 50% 

from the 2009 level by 2015. As a result, all Skretting 

companies are implementing plans and actions to improve 

energy  efficiency and reduce the carbon footprints that 

result from our manufacturing process. 

Beyond the factory gate and through procurement 

 policies, Skretting is making further progress in reducing  

its carbon footprint. For example, emissions from transport 

to deliver feed to the farms are reduced through bulk 

 delivery rather than in bags.

Sustainability includes dilemmas

What to do when two socially important considerations 

like climate versus sustainability come into conflict with 

each other? This is a dilemma for Skretting in our focus on 

developing sustainable raw materials in fish feed. When we 

choose vegetable protein ingredients such as soya and 

faba beans, these raw materials have different physical 

properties from the marine ingredients they replace. This 

can mean more energy is needed in the drying process, 

which in turn may have an impact on our manufacturing 

carbon footprint. It is a challenge to balance between the 

lowest possible carbon footprint and limiting our use of 

marine resources. 

Social responsibility in feed manufacturing

There are two main facets of social responsibility for 

 Skretting plants. The first is the working conditions for 

employees. The second is the relationship with the local 

community.

Skretting invests in understanding the impact of our own 

operations on the environment, including climate effects. 

We strive to mitigate negative impact, either by reduction 

or an equivalent positive action.

How do we meet  
this challenge?
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All Skretting operating companies have Human Resources 

managers with the task of ensuring fair treatment of 

 employees and equal career development  opportunities. 

All managers must operate in accordance with the 

Nutreco Code of Ethical Conduct. This includes the 

specification that working conditions must be safe and 

healthy. A Nutreco Health, Safety, Environment and 

Quality auditing process ensures all plants are audited 

and corrective actions implemented where necessary. 

The Code was reviewed and updated in 2011 to ensure it 

 provides direction and advice on current ethical dilemmas.

Relationships with local communities have two aspects: 

the impact of the plant on the community and the  positive 

contributions the plant can make to the  community. 

Fish feed plants handle some feed raw materials with 

a  distinctive odour. Skretting invests significantly to 

 minimise the venting of odours to atmosphere.  Operating 

 companies adapt working practices and invest in 

 equipment to minimise noise nuisance, particularly at night.

As part of the Sustainability Action Plans developed in 

2010, all Skretting operating companies have initiatives 

through which they contribute to the local communities. 

Managers are aware that the plants are often located in 

relatively small and remote communities, which means 

their presence has significant economic impact.

Reducing waste

In most cases fish feed is transported in plastic bags 

(polyethylene). These bags represent a valuable resource 

as they can be recycled, made into other articles or burnt 

as fuel.

Skretting seeks to minimise the problem of waste from 

feed bags in a number of ways. In many areas feed bags 

are collected for recycling through official or voluntary 

schemes. In areas with farms that use high amounts of 

feeds, Skretting is reducing waste through delivering feed 

in bulk, directly from silo to silo.

Our carbon footprint

First, Skretting is actively  reducing 

its energy consumption and 

 therefore CO2 emission by 

 improving energy efficiencies throughout the company. In 

addition, Nutreco is ensuring that the remaining electrical 

power used can be regarded as carbon-neutral according 

to the  definitions of the European Union emissions Trading 

Scheme (EU eTS). For this purpose, in 2011 Nutreco made 

a contract with Norwegian power supplier Lyse.

The CO2 emissions from our operations will come 

from  direct emissions from burning fossil fuel (scope 1 

 emissions) and indirect emissions from the use of energy 

like electricity (scope 2 emissions). In our operations the 

use of electricity is important and often typically  constitute 

about half of our energy use. The carbon footprint 

 associated with electricity use will vary according to how 

the electricity is produced. Electricity from hydro electrical 

power will give zero carbon footprint, while electricity from 

burning of coal will give a significant carbon footprint. This 

will lead to significant variations between countries and 

regions with regard to carbon footprint even if they have 

the same energy use per ton feed produced.

The average carbon footprint of Skretting’s operations 

in 2011 was 79 kg CO2 per kg ton of feed produced. This 

means that feed carbon footprint represents between 

2–5% of the total carbon footprint of farmed fish as food.

How we 
manage it

2009 2010 2011

Skretting North America 109 111 105

Skretting Chile 111 102 68

Skretting Australia 64 55 66

Skretting Norway 59 57 59

Skretting UK 85 98 98

Skretting Japan 126 117 106

Skretting France 73 77 75

Skretting Italy 97 106 106

Skretting Spain 81 70 64

Skretting Turkey 124 113 123

Skretting total1 80 79 74

1. Excluding Vietnam and China

Table 7. Carbon footprint of Skretting’s operations 
expressed as kg CO2 emissions per ton feed. The 
numbers exclude the use of renewable energy 
certificates purchased in 2011.

It is the goal of Skretting to contribute to Nutreco so 
we can reach our goal of halving our CO2  emissions 
by 2105 compared to 2009.



We will reach our ambition by working  
within the following areas

our ambition

inGRedients
Creating a  

sustainable base 
for feed

Sustainable sourcing

Sustainable partnerships

Flexible formulations

In 2020 we will have significantly reduced our environmental footprint while contributing to 

feeding a growing world population in a sustainable way.

Enabling people through 

engagement

CoMMitMent
Involving people 

in the Feeding the 
Future Challenge

oPeRations
Ensuring our own 
house is in order

nutRitional
solutions

Eabling the animal 
and the farmer to 

perform best

Reducing environmental  

impact in our operations

Feed-to-Food quality & safety

Our working environment

Developing sustainable 

nutritional solutions

Farm & Feed performance

Animal & Human health
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skretting Chile uses carbon 
neutral energy from  burning 
wood from sustainable 
sources

Part of the Skretting Chile’s sustainability plan includes the 

goal of replacing up to 75% of the biomass supply at their 

facilities with woody biomass supplied from forest with 

 legally approved management plans by 2015 in order to 

ensure that the equivalent percentage is CO2 emissions 

free. Biomass used in Skretting Chile facilities consists of 

wood chips (from pine and eucalyptus species), some 

biomass residues from a local wood processing plant 

(shavings and chipped side-cuts) and raps straw which 

are considered as a renewable energy source.

Chile has sustainable forestry management plans within 

the country that promote reforestation and which  protect, 

recover and enhance national forests, as well as prevent 

soil degradation. Harvesting of woodlands that fall under 

these regulations must be legally authorized through a 

forest management plan approved by CONAF (Chile’s 

National Forestry Corporation).

In 2010 the total wood biomass purchased by  Skretting 

was obtained from different suppliers with no  information 

about forest management plans. In 2011 it was verified that 

36% of the total purchased wood biomass  (considering 

the period from January 2011 to October 2011) was 

obtained from sustainable managed forests with a 

 management plan legally approved by the Chilean  Forestry 

Corporation (CONAF).

Recycling of feed bags

Most feed bags are made of plastic material that can 

be recycled. In some regions and countries there are 

 developed community systems where recycling centres 

are set up as part of the community’s handling of waste. In 

other areas it is still a voluntary task to organize systems to 

make it efficient to deliver feed bags to be recycled. Some 

Skretting companies participate to set up systems so that 

we can utilize used feed bags as a resource and not as 

waste.





How do we 
meet this 
challenge?

What is our 
challenge?
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Enabling people through  engagement 

Skretting is engaged in a number of  organisations and 

processes linked with the development of sustainable 

aquaculture solutions for the future, in co-operation with 

multiple stakeholders. These organisations and processes 

often involve participation by groups with widely differing 

motives and opinions. The increased level of stakeholder 

engagement and cooperation has side effects. There is a 

proliferation of multi-stakeholder engagement initiatives, 

many addressing the same issues. The challenge is to

harmonise and connect the initiatives to find synergies

that deliver the most significant impact.

Skretting and parent company Nutreco organise a 

major  international aquaculture business conference, 

 AquaVision, every two years. Organising AquaVision 

since 1996 has  enabled  Nutreco and Skretting to play an 

initiating and constructive role in  developing  aquaculture 

towards being a responsible industry, sustainably  providing 

 excellent  quality and healthy food to feed a growing global 

population. It alternates with the Agri Vision conference 

organized by parent company Nutreco.  Identifying the 

issues confronting the industry is an  important  aspect of 

organising the conferences. The issues provide direction 

for setting the theme for each conference.

Following AquaVision 2010 Skretting published a booklet 

entitled Feeding the Future. The  booklet focuses on 

how aquaculture can contribute to an expanding and 

 sustainable food  supply. It begins with scene-setting 

contributions from senior  representatives of the United 

 Nations Food and Agriculture Organization and WWF. 

 Contributions from academics and  industry leaders from 

all  sections of the value chain follow. The booklet identifies 

the  challenges facing aquaculture and potential solutions 

for it to expand and bridge the widening gap between the 

relatively stable yield from the wild catch and the growing 

demand for fish. 
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AquaVision 
www.aquavison.org

As of 1996 Skretting and Nutreco have 

 organised AquaVision which is a biennial 

international aquaculture and food business 

 conference. The conference is organized to 

provide a  platform and network for  discussion 

at a strategic level on current and future 

concerns from consumption and  marketing 

back to farming, fish  processing and  feeding. 

Since its beginning in 1996, AquaVision has 

 developed as a leading meeting place for 

decision  makers in  modern aquaculture 

 worldwide. The  conference attracts around 

400  stakeholders from as many as 30 

 countries.

International Fishmeal and Fish 
oil Organisation, standard for 
 Responsible Supply (IFFO RS) 

www.iffo.net

In order to better demonstrate to all 

 stakeholders the commitment to  responsible 

practice in areas of feed safety, raw  material 

procurement and delivery, the IFFO has 

 developed a Global Standard and  Certification 

Programme for the  Responsible Supply 

of Fishmeal and Fish Oil (IFFO RS). IFFO 

 recognises the  importance of  responsible 

sourcing, responsible  production and 

 responsible supply practices. Skretting 

is  represented at the IFFO RS’s technical 

 advisory group through a feed  manufacturing 

representative.

Sustainable Fisheries 
P artnership 
www.sustainablefish.org

Skretting is a sponsor of the Sustainable 

Fisheries Partnership. SFP provides  strategic 

and technical guidance to seafood suppliers 

and producers, helps convene them t ogether 

with other like-minded companies in Fishery 

Improvement  Projects (FIPs), and builds 

consensus around specific  improvements in 

policies, marine  conservation measures, and 

fishing and  fish-farming practices.

Skretting participates in the Sustainable 

Fisheries Partnership’s European Fishmeal 

and Oil Users Group, a partnership of major 

fish feed producers in Europe. The Group 

mobilizes stakeholders within the supply 

chain –  including retailers, processors and 

the fishing   sector – to support improvements 

in the sustainability of the management 

regime for reduction   fisheries and address 

market  sustainability requirements. This 

group is  providing input to the EU on fishery 

 management.

How we 
manage it

Salmon Aquaculture Dialogue  
www.worldwildlife.org/salmondialogue

Skretting is  represented on the steering committee of the 

Salmon Aquaculture Dialogue. The goals of the Dialogue 

have been to develop and implement verifiable environ-

mental and social performance levels that measurably 

reduce or eliminate the key negative impacts of salmon 

farming and are acceptable to stakeholders. 

The salmon Dialogue has developed principles that 

 address the key impacts associated with salmon 

 aquaculture, as well as criteria that aim to provide  direction 

on how to reduce each impact. The principles and criteria 

provide the framework for the indicators, which address 

how to measure the extent of each impact, and  ultimately 

the final standards. The standards are quantitative 

 performance levels that evaluate whether a principle is 

achieved.

The standards were finalised in February 2011, and when 

auditing guidelines have been completed, the standards 

will be given to the Aquaculture Stewardship Council. ASC 

will be responsible for working with independent, third 

party entities to certify farms that are in compliance with 

the standards.

Aquaculture Stewardship Council 
www.ascworldwide.org

In June 2011 Knut Nesse, Nutreco Chief Operating Officer 

Aquaculture (Skretting Group), became a member of 

the Supervisory Board of the Aquaculture Stewardship 

Council (ASC). The ASC is an independent not-for-profit 

 organisation. Founded in 2009, it manages the global 

 standards for responsible aquaculture developed by the 

Aquaculture Dialogues, a programme of round tables 

 initiated and coordinated by WWF.

Knut Nesse comments, “I represent myself as a  member 

of the Supervisory Board in ASC, and not Nutreco or 

 Skretting Group. However, being involved in such an 

 organisation provides insight and understanding of 

a  variety of environmental issues relating to various 

aquaculture species. Now that Skretting is expanding its 

operations in Asia and expanding the range of species we 

serve, it is useful experience for me to gain insight into the 

sustainability issues relating to aquaculture species new for 

Skretting.”

GLOBALG.A.P. Aquaculture Standard 
www.globalgap.org

GLOBALG.A.P is a private sector body that sets 

 voluntary standards for the certification of agricultural 

and  aquaculture products around the globe. The aim is 

to  establish one standard for Good Agricultural Practice 

(G.A.P.) with different product applications capable 

of fitting to the whole of global agriculture and aqua-

culture. Environmental issues are also addressed in the 

 standard. GLOBALG.A.P has a specific feed standard 

where  Skretting serves as a technica resource through 

 membership in the GLOBALG.A.P aquaculture technical 

committee.
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