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Danish Production Landscape

Production Highlights

2025 output:

• Fishmeal: 132.000 tonnes

• Fish oil: 35.000 tonnes

Average 2020–2025:

• Fishmeal: 145.000 tonnes/year

• Fish oil: 41.000 tonnes/year

Denmark is the leading producer of fishmeal and fish oil in Europe

Danish Fishmeal and Fish Oil Production 

• Fishmeal and fish oil account for ~22% of the total value of Danish 
fish product exports.

• Factories also utilize 100,000–160,000 tonnes of side streams and 
trimmings from the food fishery — around 25% of total inputs, 
reinforcing Denmark’s circular economy approach.

• In 2024, fishmeal and fish oil exports amounted to approximately 
DKK 6 billion (EUR 804 million) to markets worldwide. 

Export 
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The golden standards
Because of their distinctive composition and 
other attributes, few if any raw materials
match the feeding value of FM and FO in 
aquafeeds,
this is why they are dubbed “the golden 
standard”

1. Protein and their amino acids 
2. Lipid and their fatty acids 
3. Micronutrients and their functional 

properties
4. Unrecognized growth factors

High digestibility 

High palatability 

High ease of assimilation in 
animals

Efficient extrusion 

“A feed is only as good as its ingredients”

The golden standards



Nutrition is where it begins. Feed conversion ratio is where it ends

The golden standards 4



10%

90%➢ How to best apply marine ingredients as strategic ingredients?

Grain Sources
- Maize

- Wheat
- Soybean

- Sunflower

Future Aquaculture Needs NEW Ingredients

Glencross et al., (2023). Harvesting the benefits of nutritional research to address global 
challenges in the 21st century. Journal of the World Aquaculture Society, 54(2), 343-363.

New Sources?
- EAA
- Omega-3

COMPETITION

The golden standards 5



What Does “Sustainability” Mean?
•There is NO agreed definition.

•Former Chief Economist for the World Bank, Herman E. Daly proposed the following three operational 
rules defining the condition of ecological (thermodynamic) sustainability:

1. Non-renewable resources such as minerals and fossil fuels must be used no faster than 
renewable substitutes for them can be put into place.

2. Pollution and wastes must be emitted no faster than natural systems can absorb them, 
recycle them, or render them harmless.

3. Renewable resources such as fish, soil, and groundwater must be used no faster than the rate 
at which they regenerate.

“Sustainability is a journey not a destination”
6 “Sustainability“



The Evolution of Sustainability Metrics

All are simplistic 
assessments of a 

complex issue

$  :  $ $  :  $
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Small Pelagic Fisheries Are Considered Well Managed 

Global small pelagic fisheries (anchoveta, sardine, 
herring, etc) are (mostly) sustaining their 
biomasses at expected levels.

A reduction in fishing pressure has been central to 
that success.

Sustainability is a measurable achievable outcome 
when science and policy align

8 “Sustainability“



Global Feed–Food Production and Use
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Fish Farmers are Increasingly Conscious of 
their Footprint…

10 “Sustainability“

This kind of messaging appeals to both environmentally conscious consumers and industry stakeholders 
looking to market more sustainable product

It also illustrates how transparency and benchmarking are becoming central to how aquaculture 
communicates its value to consumers, retailers, and regulators



For something to be managed though, you need an 
effective means of measuring it.

Life Cycle Assessment (LCA) has emerged as the most 
accepted method to objectively assess the range of 
environmental effects assignable to products and 
services. 

It requires data collection associated with:
• Inputs (resource use) / Outputs (emissions)
• Designated material flows
• Assigned environmental costs

Can be based either on Secondary data (scientific 
papers/reports) or Primary data (actual data).

Increasing Importance of Sustainability…

Fishmeal 

footprint 

Design

Resource 
input

Manufacturing

Transport

Product use

Waste

Recycle

Impact categories

“Nutrition is where it begins. Feed conversion 
ratio is where it ends” is not really true.
Its actually the  “Cradle to gate”11 “Sustainability“



• How you plan and how you collect the data 
can have important effects on the 
interpretation.

• There have been various attempts to set 
some standards;
o ISO initiated this (ISO 14040/14044), but the 

guidelines are not overly restrictive.
o EC initiated the development of the Product 

Environmental Footprint Categorisation Rules 
(PEFCR).

Making the LCA Process Transparent…

• GFLI established as an independent repository 
with standardised database and tools and (v2.0) 
has close to 1500 ingredients.

12 “Sustainability“



Primary Data LCA from the Danish industry
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Fishing Methods Have Different Impacts…

4650 kg CO2e / Tonne

Atlantic cod Atlantic haddock Hake

Anchoveta Atlantic herring

Atlantic mackerelAlaskan pollock

European sardine

Blue whiting

Hilborn et al 2023. ICES Journal of Marine Science. https://doi.org/10.1093/icesjms/fsad115
14
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The devil is the detail: new aquafeed research reveals hidden 
environmental trade-offs

Between 2000 and 2020, European aquaculture production nearly doubled, increasing from 
1.15 million tonnes to 2.17 million tonnes of key species including Atlantic salmon, trout, 
seabream and seabass.
During the same period, the inclusion of marine ingredients in feeds declined sharply and was 
replaced largely by plant-based ingredients such as soy protein concentrate and rapeseed oil.
The result has been a mixed environmental picture. While the use of wild fish in feed 
decreased by around 13% overall, other environmental indicators increased significantly. 
These include:

Global warming potential: +314%
• Land use: +594%
• Water consumption: +236%
• Marine eutrophication: +630%
• Freshwater eutrophication: +468

“Sustainability“



Since the 2024 closures the 
fishery has needed to adapt. 

2024: 64% utilization 

2025: 96% utilization

16

Marine Ingredients from Sandeel 

1r

2r

3r4r

Marine Ingredients from Sandeel 
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The value of sandeels landed from UK EEZ 1r

1r 2015 2016 2017 2018 2019 2020 2021 2022 2023
Total landings from UK EEZ 127575 12490 204126 88034 39527 63263 11429 1117 49.412
Total landings from non-UK EEZ 7217 438 8538 31597 33150 24220 2448 2973 20.887
% of 1r Landings from UK 95 97 96 74 54 72 82 27 70

Fishmeal produced from UK EEZ (T) 26445,29 2527,76 41953,56 17728,90 7835,61 12987,55 2288,14 228,71 6862,98
Fish oil produced from UK EEZ (T) 7095,22 737,23 10484,11 4696,78 2098,33 4298,18 624,31 72,88 1415,32

Export value of UK EEZ Sandeel fishmeal 
(EUR) EUR 45.458.244 EUR 3.756.299 EUR 53.019.355 EUR 23.937.419 EUR 10.553.366 EUR 17.201.108 EUR 3.080.193 EUR 340.925 EUR 12.058.748
Export value of UK EEZ Sandeel fish oil 
(EUR) EUR 14.017.111 EUR 1.524.800 EUR 13.539.037 EUR 6.678.422 EUR 3.351.595 EUR 7.988.513 EUR 1.048.290 EUR 230.450 EUR 6.869.839

Average 

landings from 
area 1 UK EEZ  

Fishmeal 

(T)

Fishoil 

(T)

EPA 

output (T)

DHA 

output 
(T)

Salmon feed 

produced (T)

"Surplus" 

fishmeal 
(T)

Salmon 

produced 
(T)

Fillets 

(T)

Meals day 

-1

66.000 13.000 3500 287 367,5 33.000 9000 25.000 15.000 15.000.000 100.000.000 274.000

*+9000 t surplus fishmeal 

The sandeel fishery in the UK EEZ of 1r 
underpinned the production of 100 million 
nutritious meals annually

287 t EPA | 368 t DHA was produced on average from 
low value forage fish and valorized into high value  human 
nutrition  

Average of 66,000 t sandeel landings
                                      ↓ 
13,000 t fishmeal + 3,500 t fish oil
                                      ↓ 
33,000 t salmon feed
                                      ↓ 
25,000 t salmon produced
                                      ↓ 
15,000 t fillets
                                      ↓ 
100 million meals

Marine Ingredients from Sandeel 



EFFOP: production insights and regulatory developments18

Take home messages 

Marine Ingredients have evolved into strategic ingredients

There has been a paradigm shift in how we utilize our reed 
resources in aquaculture

Sustainability needs to be measured more holistically LCA 
shows hidden tradeoffs with marine ingredient substitution 
that FIFO would paradoxically support

Sandeel is an essential raw material for the Danish marine 
ingredient sector

Sandeel landings from the UK EEZ in area 1 have on average 
supported 100 million meals of salmon 
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Average 
landings from 
area 1 UK EEZ  

Fishmeal 
(T)

Fishoil
(T)

EPA 
output 

(T)

DHA 
output 

(T)

Salmon feed 
produced (T)

"Surplus" 
fishmeal 

(T)

Salmon 
produced 

(T)

Fillets 
(T)

Fillets (kg) Meals (150g)
Meals 
day -1

66.000 13.000 3500 287 367,5 33.000 9000 25.000 15.000 15.000.000 100.000.000 274.000
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