
Prof.Dr. Tufan Eroldoğan
Cukurova University, Faculty of Fisheries

Dept. of Aquaculture

What awaits the Fish Feed 
Industry towards 2030? 

Current Trends & 
Expectations



Global aquaculture & Challenges in the Aquaculture

Outline

Same old story and «new love story»
Strategic ingredients and future direction

Future challenges and expectations



Global aquaculture & challenges
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Global macro trends



The world’s population will grow considerably over the coming decades. 
Food is not available for all and around a billion people were estimated to be 

food-insecure in 2050. 

Population Growth in 2050



Global problems



7

Food supply security – Blue solution

Oceans to become key to resolving «global protein needs»

Source: Statista 2022; WRI, 2022

70% of the Earth is covered by oceans, but only 2% of our 
food is obtained from the sea. 

Aquaculture will be key in future food supply!

Source: NCE Seafood Innovation
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OBJECTIVE 1
Sustainable aquaculture
intensification and
expansion satisfies global 
demand for aquatic food
and distributes benefits
equitably.

OBJECTIVE 2
Effective management of 
all fisheries delivers healthy
stocks and secures
equitable livelihoods.

OBJECTIVE 3
Ubdated value chains
ensure the social, 
economic and
environmental viability of 
aquatic food systems.

Blue transformation- 3 objectives

Source: FAO 2022



Blue transformation: «meeting expactations»
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Baseline Blue Transformation
Unsucceful blue tranformation Population (billion)

25.5 kg

22.3 kg

18.5 kg

Seafood consumption per capita (kg/year)
(2050 scenario FAO)

Source: FAO 2022



Total fisheries and aquaculture production «a new record 218 million ton» in 2022

Alge production = 36 Mt

Fisheries = 90.3 Mt

Aquaculture = 87.5 Mt

2.1%

2.7%

1.4%

Total: 218 million ton
in 2022
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Aquaculture share
in total sea food
production

>%50

Aquaculture growth
2000-2020 (%)

Africa 463%
America 207%
Asia 88%
Europe 59%
Oceana 88%

Source: FAO 2022



70-75%?

Total production cost «Aquafeed»



Total feed production
1,266 billion ton in 

2022

Global compund feed production in 2022
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41.5%

25.2%

19.9%

4.2%

2.8%

0.65%

Source: 2023 Alltech Agri-Food Outlook 

Total Feed (MMT) by species
Poultry 525.8
Pigs 319.4
Ruminants 251.8
Aquaculture 52.9
Pets 35.3
Horses 8.2



Main constraints for global compound feed production
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Source: 2023 Alltech Agri-Food Outlook 

Survey respondents identified the biggest agri-related challenges in their country.



Source: GOAL Survey 2022, Rabobank 2022

Main constraints for global compound feed production

Feed cost back as the top concern for
industry participants, 2022

Industry pessimism due to economic and
market uncertanities, 2022



Global commercial aquafeed and marine fish production
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Source: Tacon et al. 2022



2020à2030 aquaculture and aquafeed production – Global*

Confidence interval (80% & 95%)*
Production Ort. Lo.80 Hi.80 Lo.95 Hi.95

2030 93.604 91178 96031 89893 97315

Confidence interval (80% & 95%)
Feedx1000 Ort. Lo.80 Hi.80 Lo.95 Hi.95

2030 72.596 67361 77831 64590 80603

*The quatities of fish & crustacean species farmed in freshwater
and sea water are taken into account.

Model methods: otoregresif
modeller (R Core Team (2020)

Hi.95 97 million ton
Lo.95 89 million ton Hi.95 81 million ton

Lo.95 65 million ton

Source: Eroldoğan et al. (in preparation)



Same old story and «new love story» 
Strategic ingredients and future direction



«Alternative» raw material for the current growth
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Source: Brett Glencross, IFFO



1) Sustainability
2) Compositional analysis

• Nutrients, protein, energy, AA, FA etc.
• Anti-nutrients, evolved in a protective or

developmental role

3) Palatability & Feed intake
4) Digestibility, Appareant digestibility

coefficients
5) Funtionality, durability, expantion, oil

absorbtion, water stability
6) Growth, gain, FCR, feacal production, 

product quality
Fish meal & Fish Oil meet all

these criteria
Most certainly a finite or an endangered

resource

Ingredient evaluation – raw ingredient quality



Ingredient evaluation – raw ingredient quality

The FM&FO with the greatest puschasing power takes a growing share of the supply.

~5 million FM

~1 million FO

FISH MEAL
From Pigs and Chicken feed to

Aquafeed

FISH OIL
From Discard to Aquafeed and Human 

health

Source: Brett Glencross, IFFO



There are several factors to 
consider when using feed 
ingredients to replace fishmeal 
including:

qNutritional value

qCustomer acceptability

qAvailability

qPrice or cost

q Effects on growth

q Effects on health status

Source: Tacon & Metian 2008

FM substitutes – Percentage of FM used in aquafeeds 1995-2020
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Source: John Bostock et al. (2010)

Sprague, M. et al. 2016 Sci. Rep.. 

«same old story» replacement of FM & FO in aquafeed

FM

FO



Current litelature – try to find functional raw ingredients



Source: Dr. Jorge Dias presentation 
(https://www.open.edu/openlearncreate/mod/page/view.php?id=181866)

«Current» aquafeed in diverce species cultivated

Hua et al., 2019
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Changes in Norwegian Salmon feed formulation 1990-2020

- 71% of Norwegian salmon feed
consists of plant sources.

- >95% of salmon feed raw
materials are imported.

- By 2030, all raw materials are
aimed to be from sustainable
sources.
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Novel ingredients

Marine sources

Plant sources



Evaluation of aquafeed formulation

All feed production

Marine ingredients use
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Changes in ingredient vs. trophic levels of cultured species

Source: modifed from van Riel et al., 2023
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Source: modifed from Chary et al. (2023)

High Low

Aquafeed V1
Past 1975-2000
«Specification»

Aquafeed V3
Future 2020-

«Sustainability»

Aquafeed V2
Recent past 2000-2015

«Cost»

Usage rate of raw materials usable in human food

Alternative- there will be a need for «circular raw materials»
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Novel «blue» feed ingredients
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Sustainability should be measured along the entire value chain and include 
measures for both resource use, emissions and economical viability

For novel ingredients to become relevant, they must be sustainable, meet well-established 
nutritional needs, and have high technical qualities 

Source: Future ingredients for Norwegian salmon feed Report 2022
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Current & future potential blue raw materials

Harvested resources Farmed organisms Underutilized resources

Source: Future ingredients for Norwegian salmon feed Report 2022



Source: Future ingredients for Norwegian salmon feed Report 2022

Production potential summarized



Future challenges & expectations



Future challenges & expectations

Protecting Ocens while thinking alternative
feed ingredients.

What is often overlooked in many studies of future 
food security is:

q Economic impact of changes in supply 

q Demand due to changes in food prices, 

household income, 

q Consumer preferences.



«feed cost» ve «global» expectations towards 2030

o Rational growth (production and aquafeed) strategies should be 
implemented… 

o Blue alternative sources should be used. No competition with
human food sources / food-competing ingredients!

o A general strategy should be developed for regional biological
resources. Local raw materials to be used…

o By-products are no longer a niche, circularity is going to
become increasingly vital.

o Importance of «sustainability» will grow and become more
objective…
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