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1 Introduction 

The European Innovation Partnership for Agricultural Productivity and Sustainability (EIP-

AGRI) was launched by the European Commission (EC) in 2012. This initiative aimed to 

help all EU countries to provide their citizens with a more competitive economy, better 

jobs, and life standards, fostering a competitive and sustainable agriculture and forestry 

sector that "achieves more from less". Since 2022, the EU Commission has created the 

EUCAP Network that involves the previous European Rural Networks, namely the 

European Network for Rural Development (ENRD) and the European Innovation 

Partnership for Agricultural Productivity and Sustainability (EIP-AGRI) network. 

For the Horizon 2020 projects, the EIP-AGRI adheres to the "interactive innovation 

model", which brings together specific actors (e.g., farmers, advisors, researchers, 

businesses, etc.) to work in multi-actor projects to find a solution for a specific issue or 

develop a concrete opportunity. In this sense, communicating about project activities 

and results is much easier by a common format (see Figure 1) which facilitates the 

knowledge flow and enables contacting farmers, researchers and all the other actors 

involved in innovation projects. The EIP common format consists of a set of basic 

elements characterising the project, including practice abstracts (PAs). The format is 

developed with the aim to enable contact with partners, incentivize efficient 

knowledge exchange and disseminating the results of the project in a concise and 

easily understandable way to practitioners. 

All the PAs generated during the life cycle of SEA2LAND project will be periodically 

uploaded to the EIP-AGRI website, now called EUCAP Network, where the information is 

shared at the EU level, via the EUCAP Network project database, a unique repository 

which supports the dissemination of results of all interactive innovation projects. In 

addition, these PAs will be a useful dissemination tool to share the updates and 

outcomes of SEA2LAND with the EUCAP Network subgroup of innovation. 

This document presents 35 PAs that have been mainly developed based on the 

outcomes of the deliverables and results obtained during the last period of the project. 

It is the third and last batch of practice abstracts, bringing the total number of 

summaries to 98. Despite not having reached the total of 100 abstracts, the project has 

focused on preparing many more scientific publications than it had as a Key 

Performance Indicator. These publications are presented in 9.8 Communication and 

Dissemination Report (M54). 

  

https://eu-cap-network.ec.europa.eu/projects/practice-abstracts_en
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Figure 1. EIP-AGRI Common format  

 

 

Figure 2. EIP-AGRI template for PA 
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3 Summary of Practice Abstracts 

Nº Title of the Practice Abstract Partner Language 

1 Obtaining reclaimed water for industrial reuse 

from aquaculture sludge 

UVIC English / Spanish 

2 
Phosphorus extraction strategies from P-rich ashes 

coming from fish sludge-derived organic 

amendments 

UVIC English / Spanish 

3 Nitrogen fate following use of biobased fertilisers NIBIO English / Norwegian 

4 Greenhouse gas emissions from biobased fertilizers 

derived from fishery waste and by-products 
UGENT English / Dutch 

5 Nitrogen mineralization patterns of biobased 

fertilizers: field trial in Belgium 
UGENT English / Dutch 

6 Microplastics UGENT English / Dutch 

7 Soil health assessment using bio-indicators in an 

Estonian field trial with bio-based fertilizers 
METK English / Estonian 

8 Biofertilizers and organic farming FIBL EU English / French 

9 Potential and needs of such fertilizers when being 

applied in organic 
FIBL EU English / French 

10 Social life cycle assessment of fishery-based bio-

fertilisers (BBF) 

INPT English / French 

11 Testing the amending efficacy of compost-

biochar composite from fish waste 
UMIL / UNIVPM English / Italian 

12 Assessing the Economic Viability of Biochar-

compost Composite Production as an Innovative 

Bio-Based Fertiliser 

IPS English / Croatian 

13 Assessing the Economic Viability of Biostimulant 

Production as an Innovative Bio-Based Fertiliser 

IPS English / Croatian 

14 Business Model Canvas for agricultural producers IPS English / Croatian 

15 Business Model Canvas for fertilizing industry IPS English / Croatian 

16 Business Model Canvas for fisheries, aquaculture 

sectors 

IPS English / Croatian 

17 Business Model Canvas for technology sellers, 

suppliers 

IPS English / Croatian 

18 Assesing the economic viability of Bokashi pellet  

production as an innovative bio-based fertilizer 

IPS English / Croatian 
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19 Assessing the Economic Viability of Fish Sludge 

Pelleted Fertiliser Production as an Innovative Bio-

Based Fertiliser 

IPS English / Croatian 

20 Assessing the Economic Viability of Organic 

Amendment Production as an Innovative Bio-

Based Fertiliser 

IPS English / Croatian 

21 Business Case Assessment of Protein Fraction 

Production Technology for Bio-Based Fertilisers at 

Industrial Scale 

IPS English / Croatian 

22 Assessing the Economic Viability of Protein 

Fraction Production as an Innovative Bio-Based 

Fertiliser 

IPS English / Croatian 

23 Production of ingredients for the formulation of 

biostimulants by autolysis of rainbow trout viscera 

AZTI English / Spanish 

24 Production of an ingredient for the formulation of 

biostimulants by enzymatic hydrolysis of rainbow 

trout viscera 

AZTI English / Spanish 

25 Production of an ingredient for the formulation of 

biostimulants by silage of rainbow trout viscera 

AZTI English / Spanish 

26 Industrial exploitation and replicability in EU 

countries 

FERTINAGRO English / Spanish 

27 The economics of fishery-based by-products FERTINAGRO English / Spanish 

28 Optimized technical datasheets FERTINAGRO English / Spanish 

29 Bio-based fertilisers for the food of the future  

From fishery waste to growing organic broccoli in 

the year 2095 

ULIEGE English / French, 

Dutch, German 

30 Environmental hotspots of bio-based fertilisers FIBL CH English / German 

31 How to assess the environmental impacts of 

fishery-based bio fertilisers 

FIBL CH English / German 

32 Phosphorus use efficiency of alfalfa fertilized with 

aquaculture derived bio-based fertilizers in an 

Andisol 

INIA English / Spanish 

33 A Decision Support System framework for using 

fishery-based bio fertilizers 

ISQ English / Portuguese 

34 Inventory of stakeholders NEIKER English / Spanish 

35 Future evolution of the produced fertilisers 

effectiveness 

NIBIO English / Norwegian 
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Nitrogen fate following use of biobased fertilisers

Practical recommendations

Use of BBFs requires specific knowledge on plant available nitrogen and the release of nitrogen 
with time. Low nitrogen plant availability in the early growth season may be amended with an 
addition of the required amount of mineral nitrogen. BBFs gives the benefit of improved soil 
health due to the organic material and may provide nitrogen also for the coming crops. 

Figure 1: Applied BBFs Figure 2: Broccoli field, Norway 2024

In BBFs, nitrogen is partly available to plants. The remainer is bound in organic compounds and 
may become available to plants with time. During a trial at Apelsvoll research station, Norway, 
broccolis between 11 and 33 % of the nitrogen applied with BBFs. Soil samples revealed that the 
BBFs providing the highest broccoli yield and nitrogen uptake also provided a higher amount of 
plant available soil nitrogen early in the season. After broccoli cultivation, winter wheat were 
grown without further fertilization to assess the slow release of nitrogen from the BBFs. The protein 
content were higher in wheat cultivated on previously BBF fertilized land (11.7-11.9 %) than in 
crops cultivated on unfertilized land (10.9 %). 

Main results / outcomes

Further information
The results will be available in Deliverable 5.1, published on sea2landproject.eu

About  this abstract
Authors: Astrid Solvåg Nesse and Mette Thomsen, NIBIO
Date: May 2025
SEA2LAND project is a collaborative Innovation Action(IA) funded by the EU in the frame of the Horizon 
2020 programme. The project aims to provide solutions to help overcome challenges related to food 
production, climate change and waste reuse. Based on the circular economy model, SEA2LAND 
promotes the production of large-scale fertilisers in the EU from own raw materials. This solution is expected 
to reduce the soil nutrient imbalance in Europe. The project is running from January 2021 to June 2025.
Website: www.sea2landproject.eu
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Bio-based P fertilisers perform as well as conventional 
ones under real field conditions

Practical recommendations

Farmers can use these bio-based fertilisers as reliable alternatives to conventional P products, 
especially on fields with low P levels. They offer a way to reduce dependence on imported 
phosphate while recycling valuable nutrients from organic waste. Struvite and dicalcium 
phosphate products showed the most consistent performance across sites. Regular use over time 
may also build up benefits. However, not all bio-based fertilisers work equally well in all conditions. 
As for any other P-fertiliser, soil tests (especially Olsen P) help predict whether a crop will respond 
to P application. Farmers should start by trialling bio-based fertilisers on a small area and 
comparing yields. Sharing field experiences at regional level can help build confidence and 
develop clear, locally adapted recommendations.

Figure 1: Phosphorite mine (CC0 1.0; Mark A. Wilson) Figure 2: Readily dried struvite (CC 2.0; M. Winker)

Phosphorus is essential for crop growth, but Europe relies heavily on imported P fertilisers made 
from mined, non-renewable resources. New field trials in cereals and sunflower across Europe 
showed that several bio-based fertilisers performed just as well as conventional inorganic 
fertilisers. The best results came from products based on struvite, dicalcium phosphate, or 
phytate.

Main results / outcomes

Further information
Frick H et al. (2025) Bio-based fertilisers can replace conventional inorganic P fertilisers under
European pedoclimatic conditions. Field Crops Research: 109803 
https://doi.org/10.1016/j.fcr.2025.109803
Recena R et al. (2022) Assessing the phosphorus demand in European agricultural soils based on 
the Olsen method." Journal of Cleaner Production 379: 134749. 
https://doi.org/10.1016/j.jclepro.2022.134749

About  this abstract
Authors: Bram Moeskops (FiBL Europe), Hanna Frick (FiBL), Else K. Bünemann (FiBL)
Date: May 2025
SEA2LAND project is a collaborative Innovation Action(IA) funded by the EU in the frame of the Horizon 
2020 programme. The project aims to provide solutions to help overcome challenges related to food 
production, climate change and waste reuse. Based on the circular economy model, SEA2LAND 
promotes the production of large-scale fertilisers in the EU from own raw materials. This solution is expected 
to reduce the soil nutrient imbalance in Europe. The project is running from January 2021 to June 2025.
Website: www.sea2landproject.eu

https://doi.org/10.1016/j.fcr.2025.109803
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Business Model Canvas for agricultural producers

Practical recommendations

To ensure successful adoption, agricultural producers should be supported through continuous 
consultations, field demonstrations and personalized agronomic advice to optimize BBF use. 
Education efforts such as workshops, webinars and user-friendly guides should highlight BBF 
advantages. Pilot projects and on-farm trials, supported by testimonials and transparent data, 
will build trust and demonstrate real-world benefits. Collaborations with cooperatives and 
associations can improve accessibility through group purchasing and collective trials, while 
aligning BBFs with policy incentives and subsidy schemes. These combined efforts will empower 
farmers to confidently transition to BBFs, strengthening both farm resilience and environmental 
sustainability.

Within the SEA2LAND project, business models for agricultural producers were developed using a 
holistic CANVAS approach. This process integrated data from dissemination activities, project 
outcomes and direct stakeholder input via surveys, interviews and workshops. The final model 
reflects the needs and priorities of agricultural producers, emphasizing the benefits of bio-based 
fertilizers (BBFs) derived from fishery by-products. Key value propositions identified include 
sustainability, improved soil health, long-term cost-effectiveness, and alignment with circular 
economy principles. BBFs offer an eco-friendly alternative to mineral fertilizers, enhancing soil 
fertility and structure while reducing environmental impact. Their slow-release nutrient profile 
supports healthier crops and higher yields, making BBFs a viable solution for sustainable and 
resilient agriculture.

Main results / outcomes

Further information
SEA2LAND project website - https://sea2landproject.eu/

About  this abstract
Authors: IPS Konzalting d.o.o. za poslovne usluge
Date: May 2025
SEA2LAND project is a collaborative Innovation Action(IA) funded by the EU in the frame of the Horizon 
2020 programme. The project aims to provide solutions to help overcome challenges related to food 
production, climate change and waste reuse. Based on the circular economy model, SEA2LAND 
promotes the production of large-scale fertilisers in the EU from own raw materials. This solution is expected 
to reduce the soil nutrient imbalance in Europe. The project is running from January 2021 to June 2025.
Website: www.sea2landproject.eu

Figure 1: Business Model Canvas for 
agricultural producers

Figure 2: Input for Business Model Canvases 
recieved through brainstorm sessions

https://sea2landproject.eu/


https://sea2landproject.eu/


https://sea2landproject.eu/


https://sea2landproject.eu/
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Business Model Canvas for fisheries, aquaculture 
sectors

Practical recommendations

Main results / outcomes

Further information
SEA2LAND project website - https://sea2landproject.eu/

About  this abstract
Authors: IPS Konzalting d.o.o. za poslovne usluge
Date: May 2025
SEA2LAND project is a collaborative Innovation Action(IA) funded by the EU in the frame of the Horizon 
2020 programme. The project aims to provide solutions to help overcome challenges related to food 
production, climate change and waste reuse. Based on the circular economy model, SEA2LAND 
promotes the production of large-scale fertilisers in the EU from own raw materials. This solution is expected 
to reduce the soil nutrient imbalance in Europe. The project is running from January 2021 to June 2025.
Website: www.sea2landproject.eu

Figure 1: Elements of Business Model Canvas Figure 2: Business Model Canvas for fisheries, 
aquaculture sectors

As part of the SEA2LAND project, a tailored Business Model Canvas (BMC) was developed for 
the fisheries and aquaculture sectors using a comprehensive approach. It integrated project 
outcomes, dissemination activities, and extensive stakeholder input from surveys, workshops, 
and interviews. The model focuses on transforming fishery by-products into bio-based fertilizers 
(BBFs), creating new value chains while supporting a circular economy. Key channels include 
B2B supply to fertilizer producers, partnerships with cooperatives and institutions, direct sales to 
farmers, and digital outreach. Core resources identified include recovered nutrients from fish 
side streams and brine, advanced processing technologies, skilled R&D personnel, and 
regulatory expertise. These elements ensure BBF innovation, regulatory compliance, and 
environmental benefits.

To ensure successful adoption, the fisheries and aquaculture sectors should strengthen B2B 
networks, focusing on partnerships with fertilizer producers, wholesalers, and industry 
stakeholders. Collaboration with farming cooperatives and research institutions is essential to 
foster large-scale implementation and access to funding. Investment in biorefinery and 
biostimulant technologies will improve BBF quality, efficiency, and performance. Digital 
platforms and industry events should be leveraged to raise awareness and educate both 
farmers and stakeholders about the benefits of BBFs. Offering technical guidance, training 
workshops, and regulatory support will encourage farmers to integrate BBFs into their practices. 
Finally, collaboration with policymakers will help align regulations and secure financial 
incentives to drive the widespread adoption of BBFs.

https://sea2landproject.eu/


https://sea2landproject.eu/
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Business Model Canvas for technology sellers, 
suppliers

Practical recommendations

Main results / outcomes

Further information
SEA2LAND project website - https://sea2landproject.eu/

About  this abstract
Authors: IPS Konzalting d.o.o. za poslovne usluge
Date: May 2025
SEA2LAND project is a collaborative Innovation Action(IA) funded by the EU in the frame of the Horizon 
2020 programme. The project aims to provide solutions to help overcome challenges related to food 
production, climate change and waste reuse. Based on the circular economy model, SEA2LAND 
promotes the production of large-scale fertilisers in the EU from own raw materials. This solution is expected 
to reduce the soil nutrient imbalance in Europe. The project is running from January 2021 to June 2025.
Website: www.sea2landproject.eu

Figure 1: Business Model Canvas for 
technology seller/supplier

Figure 2: Brainstorm session input from
stakeholders for Business Model Canvas

The SEA2LAND project developed a Business Model Canvas for technology sellers and suppliers, 
focusing on the production and application of bio-based fertilizers (BBFs). The BMC integrates 
essential activities, partnerships, and resources required for optimizing BBF production through 
advanced processing technologies. Key value propositions include the transformation of fishery 
by-products into high-quality fertilizers, support for biowaste recycling, and the contribution to a 
circular economy. Technology sellers and suppliers play a critical role in providing innovative 
solutions to increase production efficiency and meet market demands. Customer segments 
identified include farmers, bio-waste recycling companies, gardeners, and government 
agencies. By providing sustainable and efficient agricultural solutions, technology suppliers 
enable the widespread adoption of BBF technologies, fostering a more sustainable agricultural 
sector.

To successfully implement BBF production, technology suppliers should focus on developing 
strong partnerships with key stakeholders, such as fishing processing plants, biowaste recycling 
companies, and organic farms. Offering a full package of expertise and technologies will help 
businesses integrate fishery waste into valuable fertilizers. Additionally, promoting the benefits of 
BBFs to farmers and agricultural cooperatives will encourage adoption and optimize fertilization 
strategies. Suppliers should invest in educating customers through workshops, demonstrations, and 
technical guidance to ensure BBF technologies are effectively utilized. Furthermore, leveraging 
government support and policies for circular economy initiatives can drive adoption. By adopting 
these strategies, technology sellers and suppliers can accelerate the transition towards 
sustainable, resource-efficient agricultural practices.

https://sea2landproject.eu/


https://sea2landproject.eu/




https://sea2landproject.eu/
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Assessing the Economic Viability of Organic 
Amendment Production as an Innovative Bio-Based 
Fertiliser

Practical recommendations

Main results / outcomes

Further information
SEA2LAND project website - https://sea2landproject.eu/ 

About  this abstract
Authors: IPS Konzalting d.o.o. za poslovne usluge
Date: May 2025
SEA2LAND project is a collaborative Innovation Action (IA) funded by the EU in the frame of the Horizon 
2020 programme. The project aims to provide solutions to help overcome challenges related to food 
production, climate change and waste reuse. Based on the circular economy model, SEA2LAND 
promotes the production of large-scale fertilisers in the EU from own raw materials. This solution is expected 
to reduce the soil nutrient imbalance in Europe. The project is running from January 2021 to June 2025.
Website: www.sea2landproject.eu

The analysis considers production plants of varying capacities (800t fish, 2000t fish, and 5000t
fish), showing that plant size and product output quantity significantly influence profitability and 
pricing. The case assumes that the raw material (fish waste) is supplied internally, eliminating 
purchase costs. Profitability is assessed by including all production-related expenses, and 
calculations are performed both with and without cost savings from avoided waste 
management. These financial evaluations help determine the feasibility of profit generation 
through organic amendment production.

Larger processing plants (e.g., 2000t or 5000t fish capacities) are more likely to achieve 
economic sustainability. Users should consider scaling operations where feasible to optimize 
profitability. Utilizing internally generated fish waste eliminates raw material purchase costs, 
significantly improving the economic viability of the business model. When assessing profitability, 
all operational, equipment, and plant costs must be included to get a realistic picture of 
financial performance, especially when using the cost method.

Figure 1. System boundaries considered in LCC model Figure 2. Summarized the main financial results for 
organic amendment production



https://sea2landproject.eu/
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Assessing the  Economic  Viability  of Protein  Fraction  
Production  as an  Innovative  Bio-Based  Fertiliser

Practical recommendations

Main results / outcomes

Further information

SEA2LAND project website - https://sea2landproject.eu/ 

About  this abstract
Authors: IPS Konzalting  d.o.o. za poslovne  usluge
Date : May  2025
SEA2LAND project  is a  collaborative  Innovation  Action (IA) funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

The economic  assessment of  producing  protein  fraction -based  fertilizers - protein fraction (BBF1) 
and  protein fraction upgraded (BBF2) shows that  the  cost -based  pricing  method  is significantly  
more  viable  than  the  nutrient  price  method . The latter method shows that  results are consistently
negative in profitability  across  all  scenarios . The cost  method  demonstrates  a  notably  improved  
financial  outlook,  particularly  when  using own  input . With BBF2 production , costs are  reduced  by  
9�²10% compared  to  purchased  input . Additionally,  the  prices  for both  BBF1 and  BBF2 remain  
consistent  between the two countries �² for example , in case studies, Norway  and  Italy,  regardless  
of  whether  raw materials  are  purchased  or self-supplied . These findings  highlight  the  clear  
advantage  of  leveraging  own  resources  and  applying  a  cost -based  pricing  strategy  to  ensure  
economic  feasibility .

Establishing  closed -loop  systems or partnerships  that  secure  internal  raw  material  supplies  can  
enhance  economic  performance  and  reduce  dependency  on  external  markets . To improve  
profitability,  producers  are  advised  to  use self-sourced  materials  for BBF2 production,  which  can  
reduce  costs by  9�²10% compared  to  using purchased  inputs . Since BBF1 and  BBF2 prices  are  
consistent  between different regions , for example , Norway  and  Italy , regardless  of  input  source,   
producers  can  plan  production  and  pricing  strategies  without  needing  to  account  for significant  
regional  price  variation .

Figure 1. Flow rate distribution in the
TMC processing unit

Figure 2. Cost method main results for protein fraction -based BBFs
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Procjena  ekonomske  isplativosti  proizvodnje  proteinske  
frakcije  ribljih ostataka

Preporuke

Glavni rezultati/ishodi

�9�L�å�H���L�Q�I�R�U�P�D�F�L�M�D

�2�S�å�L�U�Q�L�M�H���R���S�U�D�N�W�L���Q�R�P���V�D�ç�H�W�N�X
Autor : IPS Konzalting  d.o.o. za poslovne  usluge
Datum : Svibanj  2025
SEA2LAND projekt  je �V�X�U�D�G�Q�L���N�D inovacijska  akcija  (IA) koju  financira  EU u okviru  programa  Horizon 2020. 
Cilj projekta  je �S�U�X�ç�L�W�L �U�M�H�å�H�Q�M�D koja  �þ�H �S�R�P�R�þ�L u prevladavanju  izazova  povezanih  s proizvodnjom  hrane , 
klimatskim  promjenama  i ponovnom  uporabom  otpada . Na  temelju  modela  �N�U�X�ç�Q�R�J gospodarstva , 
SEA2LAND �S�U�R�P�L���H proizvodnju  velikih  �N�R�O�L���L�Q�D gnojiva  u EU iz vlastitih  sirovina . �2���H�N�X�M�H se da  �þ�H ovo  
�U�M�H�å�H�Q�M�H smanjiti  �Q�H�U�D�Y�Q�R�W�H�ç�X hranjivih  tvari  u tlu u Europi . Projekt  traje  od  �V�L�M�H���Q�M�D 2021. do  lipnja  2025. 
godine . Web  stranica : www .sea2landproject .eu

Slika 1. Raspodjela protoka u TMC 
procesnoj jedinici

�6�O�L�N�D���������*�O�D�Y�Q�L���U�H�]�X�O�W�D�W�L���W�U�R�å�N�R�Y�Q�H���P�H�W�R�G�H��
za biognojiva na bazi proteina

SEA2LAND projektna stranica - https://sea2landproject.eu/

Ekonomska  procjena  proizvodnje  proteinske  frakcije ribljih ostataka  pokazuje  da  je metoda  
�R�G�U�H���L�Y�D�Q�M�D cijena  na  temelju  �W�U�R�å�N�R�Y�D znatno  �R�G�U�ç�L�Y�L�M�D nego  metod a  cijene  nutrijenata , �å�W�R 
rezultira  dosljedno  negativnom  �S�U�R�I�L�W�D�E�L�O�Q�R�å�þ�X u svim scenarijima . �7�U�R�å�N�R�Y�Q�D metoda  pokazuje  
znatno  �S�R�E�R�O�M�å�D�Q�H financijske  izglede , posebno  kada  se koriste vlastit e sirovine  �å�W�Rsmanj uje
�W�U�R�å�N�R�Y�H za 9-10% u usporedbi  s proizvodnjom koja koristi kupljen e ulazne  sirovine . Osim toga,  
prodajne cijene  za proteinske frakcije ostaju  dosljedne  �L�]�P�H���X�U�D�]�O�L���L�W�L�Kregija kao �å�W�Rsu npr  
�1�R�U�Y�H�å�Na  i Italija , bez  obzira  na  izvor ulaznih sirovina . Ovi  rezultati  �Q�D�J�O�D�å�D�Y�D�M�X jasnu prednost  
�S�R�Y�H�þ�D�Q�M�D vlastitih  resursa i primjene  strategije  �R�G�U�H���L�Y�D�Q�M�D cijena  koja  se temelji  na  �W�U�R�å�N�R�Y�L�P�D 
kako  bi  se osigurala  ekonomska  isplativost .

Uspostavljanje  sustava  �Åzatvorene  petlje �µ ili partnerstva  koja  osiguravaju  unutarnje  opskrbe  
sirovinama  mogu  �S�R�E�R�O�M�å�D�W�L ekonomske  rezultate  i smanjiti  ovisnost  o vanjskim  �W�U�ç�L�å�W�L�P�D. Za 
�S�R�E�R�O�M�å�Dnje  profitabilnost i, �S�U�R�L�]�Y�R���D���L�P�D se savjetuje  da  koriste materijale  iz vlastitih  izvora  za 
proizvodnju  proteinske frakcije , �å�W�R �P�R�ç�H smanjiti  �W�U�R�å�N�R�Y�H za 9-10% u usporedbi  s �N�R�U�L�å�W�H�Q�M�H�P 
kupljenih  sirovina . �%�X�G�X�þ�L da  su prodajne cijene proteinske frakcije dosljedne  u �U�D�]�O�L���W�L�Pregijama,
kao �å�W�Rsu �1�R�U�Y�H�å�Na  i Italija,  bez  obzira  na  izvor sirovina , korisnici  mogu  planirati  proizvodnju  i 
strategije  prodajnih cijena  bez  potrebe  za lociranjem u �U�D�]�O�L���L�W�L�Pregijama .

https://sea2landproject.eu/
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Production  of ingredients  for the  formulation  of 
biostimulants  by  autolysis  of rainbow  trout  viscera

Practical recommendations

The obtention  of  free  amino  acid -rich  protein  hydrolysates  through  the  autolysis  of  rainbow  trout  
viscera  implies  a  reduction  of  the  economic  cost  of  the  process  comparing  to  the  obtention  of  
hydrolysates  through  enzymatic  hydrolysis and  also a  faster  process  comparing  to  the  silage .
The composition  of  these  protein  hydrolysates  are  suitable  to  use them  as ingredients  for  the  
formulation  of  plant  biostimulants , as they  comply  with  the  legislation .
The use of  fish protein  hydrolysates  in plant  biostimulants  is presented  as an  alternative  of  
phosphate  rocks and  other  non -renewable  mineral  sources  in the  production  of  fertilizers.
Using autolysis  for  producing  fish protein  hydrolysates  offers  the  opportunity  to  recirculate  
nutrients  and  can  help  to  contribute  to  sustainable  agricultural  practices . 
Fish viscera  protein  hydrolysates  for  biostimulant  production  seem  a  feasible  alternative  to  
fishmeal  production  in Europe,  especially  in areas  located  far  from  fishmeal  plants .

Figure 1: rainbow trout ( Oncorhynchus mykiss ). Figure 2: viscera of rainbow trout.

The optimal  experimental  conditions  for  the  obtention  of  free  amino  acid -rich  protein  
hydrolysates  are  pH 8, a  temperature  of  40 °C, a  content  of  added  water  of  6.85 %, and  an  
autolysis  time  of  7 hours.

Main results / outcomes

Further information

https://open -research -europe.ec.europa.eu/articles/4 -141

About  this abstract
Authors: Haizea Domínguez (AZTI), Bruno Iñarra (AZTI), Monica Gutierrez (AZTI) and Carlos Bald (AZTI).
Date : May  2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

https://open-research-europe.ec.europa.eu/articles/4-141
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Producción  de  ingredientes  para  la  formulación  de  
bioestimulantes  a partir  de  la  autólisis  de  vísceras  de  
trucha  arcoiris

Recomendaciones  prácticas

La obtención  de  hidrolizados  de  proteína  ricos en  aminoácidos  libres a  través  de  la  autólisis de  
vísceras de  trucha  supone  un proceso  más  barato  que  en  el caso  de  la  hidrólisis enzimática  y un 
proceso  más rápido  que  el ensilado . La composición  de  estos hidrolizados  de  proteína  son 
adecuados  para  usarlos como  ingredietnes  en  la  formulación  de  bioestimulantes  para  plantas , 
ya  que  cumplen  con  la legislación . El uso de  hidrolizados  de  proteína  de  pescado  en  
bioestimulantes  para  plantas  se presenta  como  una  alternativa  a  las rocas  de  fosfato  y otras  
fuentes  no  renovables  de  minerales  en  la  producción  de  fertilizantes .
El uso de  la  autólisis para  producir  hidrolizados  de  proteína  de  pescado  ofrece  la  oportunidad  
de  recircular  estos nutrientes  y puede  contribuir  a  promover  practicas  de  agricultura  sostenible .
Los hidrolizados  de  vísceras de  pescado  para  la  producción  de  bioestimulantes  parecen  una  
alternativa  viable  a  la producción  de  harinas  de  pescado  en  Europa,  especialmente  en  áreas  
que  se encuentran  lejos de  las plantas  productoras  de  harinas .

Las condiciones  óptimas  para  conseguir  hidrolizados  ricos en  aminoácidos  libres mediante  la 
autólisis de  vísceras son pH 8, una  temperatura  de  40 °C, un contenido  de  agua  añadida  de  
6,85% y un tiempo  de  autólisis de  7 horas .

Resultados  principales

Más información

https://open -research -europe.ec.europa.eu/articles/4 -141

Acerca  de este  resumen
Authors: Haizea Domínguez (AZTI), Bruno Iñarra (AZTI) Monica Gutierrez (AZTI) and Carlos Bald (AZTI).
Date: May 2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

Figura  1: trucha arcoíris (Oncorhynchus mykiss ). Figura  2: vísceras  de trucha arcoiris .

https://open-research-europe.ec.europa.eu/articles/4-141
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Production  of an  ingredient  for the  formulation  of 
biostimulants  by  enzymatic  hydrolysis  of rainbow  trout  
viscera

Practical recommendations

The obtention  of  free  amino  acid -rich  protein  hydrolysates  through  the  enzymatic  hydrolysis of  
rainbow  trout  viscera  implies  a  faster  process  than  the  silage  and  it is also the  most  efficient  
method  to  hydrolyze  protein  using enzymes .
The composition  of  these  protein  hydrolysates  are  suitable  to  use them  as ingredients  for  the  
formulation  of  plant  biostimulants , as they  comply  with  the  legislation .
The use of  fish protein  hydrolysates  in plant  biostimulants  is presented  as an  alternative  of  
phosphate  rocks and  other  non -renewable  mineral  sources  in the  production  of  fertilizers.
Using enzymatic  hydrolysis for  producing  fish protein  hydrolysates  offers  the  opportunity  to  
recirculate  nutrients  and  can  help  to  contribute  to  sustainable  agricultural  practices . 
Fish viscera  protein  hydrolysates  for  biostimulant  production  seem  a  feasible  alternative  to  
fishmeal  production  in Europe,  especially  in areas  located  far  from  fishmeal  plants .

Figure 1: rainbow trout viscera. Figure 2: viscera hydrolysates obtained through 
enzymatic hydrolysis.

The optimal  experimental  conditions  to  produce  free  amino  acid -rich  protein  hydrolysates  are  
pH 7, a  temperature  of  60 °C, at  an  enzyme  dose  of  1 % (w/w  protein),  diluted  1:1 with  water  
and  a  hydrolysis time  of  7 hours.

Main results / outcomes

Further information

https://www.cell.com/heliyon/pdf/S2405 -8440(24)03061-5.pdf

About  this abstract
Authors: Haizea Domínguez (AZTI), Bruno Iñarra (AZTI) Monica Gutierrez (AZTI) and Carlos Bald (AZTI).
Date : May  2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu
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Producción  de  ingredientes  para  la  formulación  de  
bioestimulantes  a partir  de  la  hidrólisis  enzimática  de  
vísceras  de  trucha  arcoiris

Recomendaciones  prácticas

La obtención  de  hidrolizados  de  proteína  ricos en  aminoácidos  libres a  través  de  la  hidrólisis 
enzimática  de  vísceras de  trucha  supone  un proceso  más  rápido  que  el ensilado  y es el porceso  
más  eficiente  para  hidrolizar  proteína  usando  enzimas . La composición  de  estos hidrolizados  de  
proteína  son adecuados  para  usarlos como  ingredietnes  en  la  formulación  de  bioestimulantes  
para  plantas , ya  que  cumplen  con  la legislación . El uso de  hidrolizados  de  proteína  de  pescado  
en  bioestimulantes  para  plantas  se presenta  como  una  alternativa  a  las rocas  de  fosfato  y otras  
fuentes  no  renovables  de  minerales  en  la producción  de  fertilizantes . El uso de  la  hidrólisis 
enzimática  para  producir  hidrolizados  de  proteína  de  pescado  ofrece  la  oportunidad  de  
recircular  estos nutrientes  y puede  contribuir  a  promover  practicas  de  agricultura  sostenible . Los 
hidrolizados  de  vísceras de  pescado  para  la  producción  de  bioestimulantes  parecen  una  
alternativa  viable  a  la producción  de  harinas  de  pescado  en  Europa,  especialmente  en  áreas  
que  se encuentran  lejos de  las plantas  productoras  de  harinas .

Las condiciones  óptimas  para  conseguir  hidrolizados  ricos en  aminoácidos  libres mediante  la 
hidrólisis enzimática  de  vísceras son pH 7, una  temperatura  de  60 °C, una  dosis de  enzima  del  1% 
(p/p  proteína ), diluido  1:1 con  agua  y un tiempo  de  hidrólisis de  7 horas .

Resultados  principales

Más información  

Acerca  de este  resumen
Authors: Haizea Domínguez (AZTI), Bruno Iñarra (AZTI) Monica Gutierrez (AZTI) and Carlos Bald (AZTI).
Date : May  2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

https://www.cell.com/heliyon/pdf/S2405 -8440(24)03061-5.pdf

Figura  1: vísceras  de trucha arcoíris . Figura  2: hidrolizados  de víscera  obtenidos  por  
hidrólisis  enzimática .
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Production  of an  ingredient  for the  formulation  of 
biostimulants  by  silage  of rainbow  trout  viscera

Practical recommendations

The obtention  of  free  amino  acid -rich  protein  hydrolysates  through  the  silage  of  rainbow  trout  
viscera  implies  a  process  with  a  very  low  economic  cost  and  very  easy  to  perform  comparing  
with  enzymatic  hydrolysis and  autolysis .
The composition  of  these  protein  hydrolysates  are  suitable  to  use them  as ingredients  for  the  
formulation  of  plant  biostimulants , as they  comply  with  the  legislation .
The use of  fish protein  hydrolysates  in plant  biostimulants  is presented  as an  alternative  of  
phosphate  rocks and  other  non -renewable  mineral  sources  in the  production  of  fertilizers.
Using silage  for producing  fish protein  hydrolysates  offers  the  opportunity  to  recirculate  nutrients  
and  can  help  to  contribute  to  sustainable  agricultural  practices . 
Fish viscera  hydrolysates  for  biostimulant  production  seem  a  feasible  alternative  to  fishmeal  
production  in Europe,  especially  in areas  located  far  from  fishmeal  plants .

Figure 1: rainbow trout viscera. Figure 2: silage samples of viscera after 7 days.

The optimum conditions for the silage of rainbow trout viscera to get free amino acid -rich 
protein hydrolysates are pH 4, room temperature and a silage time of 7 days.

Main results / outcomes

Further information

About  this abstract
Authors: Haizea Domínguez (AZTI), Bruno Iñarra (AZTI) Monica Gutierrez (AZTI) and Carlos Bald (AZTI).
Date : May  2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

https://www.cell.com/heliyon/pdf/S2405 -8440(24)03061-5.pdf
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Producción  de  ingredientes  para  la  formulación  de  
bioestimulantes  a partir  del  ensilado  de  vísceras  de  
trucha  arcoiris

Recomendaciones  prácticas

La obtención  de  hidrolizados  de  proteína  ricos en  aminoácidos  libres a  través  del  ensilado  de  
vísceras de  trucha  supone  un proceso  de  muy  bajo  coste  y muy  fácil  de  llevar  a  cabo  
comparando  con  la hidrólisis enzimática  y la  autólisis.
La composición  de  estos hidrolizados  de  proteína  son adecuados  para  usarlos como  
ingredietnes  en  la  formulación  de  bioestimulantes  para  plantas , ya  que  cumplen  con  la 
legislación .
El uso de  hidrolizados  de  proteína  de  pescado  en  bioestimulantes  para  plantas  se presenta  
como  una  alternativa  a  las rocas  de  fosfato  y otras  fuentes  no  renovables  de  minerales  en  la  
producción  de  fertilizantes .
El uso del  ensilado  para  producir  hidrolizados  de  proteína  de  pescado  ofrece  la  oportunidad  de  
recircular  estos nutrientes  y puede  contribuir  a  promover  practicas  de  agricultura  sostenible .
Los hidrolizados  de  vísceras de  pescado  para  la  producción  de  bioestimulantes  parecen  una  
alternativa  viable  a  la producción  de  harinas  de  pescado  en  Europa,  especialmente  en  áreas  
que  se encuentran  lejos de  las plantas  productoras  de  harinas .

Las condiciones  óptimas  para  conseguir  hidrolizados  ricos en  aminoácidos  libres mediante  el 
ensilado  de  vísceras de  trucha  arcoíriris son pH 4, temperature  ambiente  y un tiempo  de  
ensillado  de  7 días.  

Resultados  principales

Más información

Acerca  de este  resumen
Authors: Haizea Domínguez (AZTI), Bruno Iñarra (AZTI) Monica Gutierrez (AZTI) and Carlos Bald (AZTI).
Date : May  2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

https://www.cell.com/heliyon/pdf/S2405 -8440(24)03061-5.pdf

Figura  1: vísceras  de trucha arcoíris . Figura  2: ensilado  de vísceras  después  de 7 días.
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Industrial  exploitation  and  replicability  in EU 
countries

Practical recommendations
To ensure  steady  volumes  and  justify investments  in advanced  processing  lines, it is essential  to  
cluster  biomass  by  pooling  fish waste  at  the  regional  level . Starting  with  pilot  fields is also key : 
collaborative  trials with  local  farmers  build  trust, help  determine  application  rates,  and  make  
adoption  easier,  with  many  farmers  continuing  using them . It is important  to  take  full advantage  
of  available  funding  to  attract  private  investors. Clear  labelling  is crucial  as well : obtaining  CE 
marking  along  with  organic  or ecolabel  certifications  helps  reassure buyers  and  unlock  export  
opportunities . Finally, communicating  the  benefits  through  simple,  compelling  key  messages  
helps  fishermen,  enterprises  and  growers  understand  the  added  value  of  this products .

SEA2LAND shows that  fishery and  aquaculture  side streams  can  be  safely  transformed  into  high  
quality  BBFs, closing  nutrient  cycles  in seven  EU maritime  regions . Partner  workshops  and  one  to  
one  meetings  with  producers,  farmers  and  policy  makers  confirmed  that  processing  technologies  
already  recover  enough  nutrients  while  cutting  waste  disposal  and  CO �• emissions.

From a  technical  perspective,  stabilization,  odor  control,  and  tailor -made  formulations  now  make  
it possible  to  produce  BBFs that  enhance  soil health  and  boost  crop  yields. Economically,  
centralized  collection  and  shared  equipment  help  reduce  production  costs and  EU funding  
programs  along  with  carbon  farming  premiums,  can  bridge  remaining  financial  gaps . On  the  
regulatory  side, the  new  Fertilising Products  Regulation  (EU2019/ 1009) provides  a  clear  path  to  CE 
marking . Its alignment  with  organic  standards  and  REACH accelerates  market  entry,  although  
national  regulations  still require  further  streamlining .

Main results / outcomes

About  this abstract
Authors: Joaquín Romero, Carlos Fuertes (Fertinagro Biotech)
Date: May 2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . 
The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

Figure 1: Face -to-face interaction in Croatia Figure 2: Agenda for the interaction in Belgium
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Explotación  industrial  y replicabillidad  en  los países  
de  la  Unión Europea

Recomendaciones  prácticas

Para garantizar volúmenes constantes y justificar las inversiones en las líneas de procesamiento,
agrupar la biomasa recopilando conjuntamente los residuos a nivel regional . También son clave
los ensayos piloto con agricultores locales, que generan confianza, ajustan las dosis de
aplicación y facilitan la adopción . Además, un etiquetado claro que permita obtener el
marcado CE junto con certificaciones ecológicas u orgánicas ayuda a generar confianza en
los compradores y a abrir oportunidades de exportación . Finalmente, comunicar los beneficios
mediante mensajes clave sencillos y atractivos permite que tanto pescadores, como
productores y agricultores comprendan el valor añadido de estos productos .

SEA2LAND demuestra que los subproductos de pesca y acuicultura pueden transformarse en
BBFs, cerrando los ciclos de nutrientes en regiones marítimas de la UE. Se han realizado talleres y
reuniones individuales con productores, agricultores y responsables de políticas, confirmando
que las tecnologías de procesamiento permiten la recuperación de nutrientes reduciendo la
generación de residuos y CO 2.

Desde la perspectiva técnica, la estabilización, el control de los olores y formulaciones a
medida permiten producir BBFsque mejoran la salud del suelo y aumentan el rendimiento de los
cultivos . Económicamente, la recogida centralizada y el uso compartido de equipos ayudan a
reducir los costes de producción, y los programas de financiación junto con incentivos pueden
cubrir los déficits financieros . En el plano regulatorio, el nuevo Reglamento sobre Productos
Fertilizantes proporciona una vía clara hacia el marcado CE. Su alineación con las normas de
agricultura ecológica y REACH acelera la entrada al mercado, aunque las regulaciones
nacionales aún requieren una mayor armonización .

Principales  resultados

Acerca  de este  resumen
Authors: Joaquín Romero, Carlos Fuertes (Fertinagro Biotech)
Date: May 2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . 
The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

Figure 1: Interacción  cara  a cara  en  Croacia Figure 2: Agenda para la interacción  en  Bélgica
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The economics of fishery -based by -products

Practical recommendations
Valorising by -products reduces disposal costs while generating high -value goods . For example,
fishmeal and fish oil can be used in animal feed or aquaculture ; protein hydrolysates and
omega -3-rich oils have applications in food and nutraceuticals ; and chitin, collagen, and
gelatine are in demand in biomedical and cosmetic industries.
International examples show the potential : Norway valorises up to 76% of its by -products . France
and China process fish residues into refined oils and collagen ; Mexico and Chile convert shrimp
and salmon waste into meal and oil; and Vietnam utilizes catfish by -products for food and feed .
For companies and farmers, investing in valorisation technologies such as enzymatic hydrolysis, oil
extraction, biodiesel production, or microencapsulation can turn low -value residues into
profitable products . These methods are increasingly efficient and adaptable to different
production scales .
The market is growing, especially in aquaculture, functional foods, and green energy . By 2025,
fishmeal from by -products could represent up to 50% of global supply . However, regulatory
barriers, particularly in the EU, may limit use in human food, requiring careful compliance with
safety standards .
Ultimately, valorising fishery by -products supports sustainability, generates revenue, reduces
pressure on wild stocks, and minimizes waste . Thisshift supports a circular economy while creating
new income opportunities across sectors .

Figure 1: By-products valorization scheme

Fishery and aquaculture industries generate large volumes of by -products that were traditionally
discarded . Today, these materials when properly processed can be converted into a wide
variety of products .

Main results / outcomes

Further information

�‡ Innovative uses of fisheries by -products. Alberto Ramírez. FAO 2013.
�‡ Develop of Bioprocesses for the upgrading of fish by -products. Tesis Doctoral. Pedro Jesus 

García Moreno 2013.

About  this abstract
Authors: Joaquín Romero, Carlos Fuertes (Fertinagro Biotech)
Date: May 2025
SEA2LAND project is a collaborative Innovation Action(IA) funded by the EU in the frame of the Horizon
2020 programme . The project aims to provide solutions to help overcome challenges related to food
production, climate change and waste reuse. Based on the circular economy model, SEA2LAND
promotes the production of large -scale fertilisers in the EUfrom own raw materials . Thissolution is expected
to reduce the soil nutrient imbalance in Europe .
The project is running from January 2021 to June 2025.
Website : www .sea2landproject .eu
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Economía de los subproductos derivados de la pesca

Recomendaciones prácticas

La valorización de subproductos reduce costes de eliminación y permite generar productos de
alto valor . Por ejemplo, la harina y el aceite de pescado se utilizan en piensos y acuicultura ; los
hidrolizados proteicos y aceites ricos en omega -3 se aplican en alimentación y nutracéuticos ; y la
quitina, el colágeno y la gelatina son muy demandados en las industrias biomédica y cosmética .
Ejemplos internacionales muestran su potencial : Noruega valoriza hasta el 76 % de sus
subproductos . Francia y China transforman residuos pesqueros en aceites refinados y colágeno ;
México y Chile procesan los desechos de gambas y salmón en harinas y aceites ; y Vietnam
aprovecha los subproductos para alimentos y piensos .
Para empresas y agricultores, invertir en tecnologías de valorización como la hidrólisis enzimática
o la extracción de aceites puede transformar residuos de bajo valor en productos rentables . Estos
métodos son cada vez más eficientes y adaptables a distintas escalas .
El mercado está creciendo : para 2025, la harina de pescado procedente de subproductos
podría representar hasta el 50 % del suministro global . Sin embargo, barreras normativas, en
especial en la UE, pueden limitar su uso en alimentación humana, exigiendo un estricto
cumplimiento de los estándares sanitarios .
Por último, valorizar los subproductos pesqueros promueve la sostenibilidad, genera ingresos,
reduce la presión sobre los recursos pesqueros y minimiza residuos. Este cambio impulsa la
economía circular creando nuevas oportunidades económicas en diversos sectores .

Figure 1: Esquema de valorización de subproductos

Las industrias pesquera y acuícola generan grandes volúmenes de subproductos
tradicionalmente desechados . Hoy en día, adecuadamente procesados, pueden convertirse
en una gran variedad de productos .

Principales resultados

Más información

�‡ Innovative uses of fisheries by -products. Alberto Ramírez. FAO 2013.
�‡ Develop of Bioprocesses for the upgrading of fish by -products. Tesis Doctoral. Pedro Jesus 

García Moreno 2013.

About  this abstract
Authors: Joaquín Romero, Carlos Fuertes (Fertinagro Biotech)
Date: May 2025
SEA2LAND project is a collaborative Innovation Action(IA) funded by the EU in the frame of the Horizon
2020 programme . The project aims to provide solutions to help overcome challenges related to food
production, climate change and waste reuse. Based on the circular economy model, SEA2LAND
promotes the production of large -scale fertilisers in the EUfrom own raw materials . Thissolution is expected
to reduce the soil nutrient imbalance in Europe .
The project is running from January 2021 to June 2025.
Website : www .sea2landproject .eu
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Optimized  technical  datasheets

Practical recommendations

�‡ Choose  the  right  product : apply  amino  
acids  during  stress peaks,  use 
biochar/compost  blends  to  boost  soil 
carbon  or apply  liming  agent  to  correct  
acidic  soils.

�‡ Cluster  raw  materials  and  place  
transformation  units near  to  ports  to  reduce  
transport  and  guarantee  steady  feedstock .

�‡ Fast track  approval : use the  datasheet  
specs  to  complete  conformity  dossiers and  
Annex  II checks  for  organic  farming .

�‡ Pilot, measure,  adjust : start  small, monitor  
yield  and  soil analyses,  then  adjust  doses.

SEA2LAND has produced  13 intermediate  products  (IPs) and  13 bio -based  fertilisers (BBFs) from  
fishery and  fish processing  side-streams  in the  Cantabrian,  Adriatic  and  Baltic  regions,  turning  
them  into  market -ready  inputs  for  agriculture .

These include  high -value  formulations  such  as protein  hydrolysates  with  4�²6% total  N and  up  to  
20% free  amino  acids  for  fast  foliar  uptake,  and  solid/liquid  humic  extracts  with  more  than  90% 
organic  matter  and  up  to  43% humic/fulvic  substances . The BBFs serve diverse  functions : plant  
biostimulants  (FER1�²5, UNI1), organo -mineral  nutrition  (FER3), soil improvers  and  amendments  
(UNI2, UNI5, VER), liming  agents  (UNI4), and  organic  pellets  (BP). All products  comply  with  EU 
2019/ 1009 contaminant  thresholds,  facilitating  CE-marking  and  organic  certification . The 
processes  valorise  up  to  95% of  the  original  biomass,  reducing  disposal  costs and  replacing  
synthetic  fertilisers in line with  circular  economy  principles .

This creates  added  value  across  the  chain : fishermen  and  processors  generate  new  income  
streams,  farmers  gain  access  to  greener  nutrients  and  enhanced  resilience,  and  coastal  
communities  close  nutrient  loops  while  cutting  CO �• emissions.

Main results / outcomes

About  this abstract
Authors: Joaquín Romero, Carlos Fuertes (Fertinagro Biotech)
Date: June 2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . 
The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

Figure 1: Compilating table of IPs and BBFs included in 
Deliverable 3.7
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Fichas técnicas  de  los productos  optimizados

Recomendaciones  prácticas

�‡ Elegir el producto adecuado : aplicar
aminoácidos en picos de estrés, mezclas
de biochar /compost para aumentar el
carbono del suelo o enmiendas calizas
para corregir suelos ácidos .

�‡ Agrupar materias primas y situar las
unidades de transformación cerca de los
puertos para reducir el transporte y
asegurar suministro constante .

�‡ Aprobación acelerada : uso de las fichas
técnicas para completar los expedientes
de conformidad y las verificaciones para
agricultura ecológica .

�‡ Probar, medir, ajustar : empezar en
pequeño, monitorizar el rendimiento y el
suelo y ajustar las dosis.

SEA2LAND ha producido 13 productos intermedios (IPs) y 13 fertilizantes (BBFs) a partir de
subproductos de la pesca y su procesamiento en las regiones del Cantábrico, Adriático y
Báltico, transformándolos en insumos agrícolas listos para comercializar .

Estos incluyen formulaciones de alto valor, como hidrolizados proteicos con 4-6% de N total y
hasta 20 % de aminoácidos libres para rápida absorción foliar, y extractos húmicos
sólidos/líquidos con más de 90 % de materia orgánica y hasta 43 % de sustancias
húmicas/fúlvicas . Los BBFscumplen diversas funciones : bioestimulante , nutrición organomineral ,
enmiendas del suelo, enmiendas calizas y pellet orgánico . Todos cumplen con los límites de
contaminantes del Reglamento UE 2019/ 1009, facilitando el marcado CE y la certificación
ecológica . Los procesos valorizan hasta el 95 % de la biomasa, reduciendo costes de
eliminación y sustituyendo fertilizantes sintéticos .

Esto genera valor añadido en toda la cadena : los pescadores y procesadores obtienen nuevos
ingresos, los agricultores acceden a nutrientes más sostenibles y mayor resiliencia, y las
comunidades costeras cierran ciclos de nutrientes mientras reducen emisiones de CO �•.

Principales  resultados

Acerca  de este  resumen
Authors: Joaquín Romero, Carlos Fuertes (Fertinagro Biotech)
Date: May 2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . 
The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

Figura 1: Tabla  recopilación  de IPs y BBFs incluida  en  
el  Deliverable 3.7
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Bio-based fertilisers for the food of the future 
From fishery waste to growing organic broccoli in the year 2095

Practical recommendations

Evaluate  whether  BBFs in pelleted  and  slurry formulations  can  release  nutrients  more  slowly  and  
thus be  more  effective  during  seasons with  more  intense  rain  and  drought  events . Fine-tuning  the  
interactions  between  BBFs, crop  species  and  rhizosphere  microbes , combined  with  advanced  
irrigation  technologies,  could  help  further  improve  nutrient  cycling  in the  cropping  system to  
reduce  climate -induced  yield  losses and  nutrient  leaching . Importantly,  the  experimental  
outcome  emphasises  the  value  of testing  fertilisers and  crop  growth  under  future  meteorological  
conditions  to  accurately  assess their  long -term  viability  and  future  market  potential . 

Fig. 1: Broccoli 
plants ( Brassica 
oleracea var. 
italica cv. k oros) 
were grown in the 
TERRA-Ecotron 
under two 
climate scenarios. 
In each climate, 
crop growth, 
nutrient dynamics 
and greenhouse 
gas emissions 
were assessed for 
four BBFs in 
comparison to a 
synthetic fertiliser 
(SYN).

An Ecotron  experiment  evaluated  agronomic  and  environmental  performance  of  broccoli  
production  with  four  different  bio -based  fertilisers (BBFs) compared  to a synthetic  fertiliser  (SYN) 
under  a  historic  reference  and  a future  RCP8.5 climate  scenario . While  SYN mostly  outperformed  
BBFs in the  reference  climate,  many  advantages  disappeared  in the  future  climate  where  plants  
receiving  BBFs had  higher  plant  biomass  and  improved  yield  parameters  compared  to  plants  
with  SYN. Mechanistically,  cropping  systems with  BBFs benefited  from  enhanced  microbial  
activity  and  plants  had  higher  nitrogen  use efficiency  than  with  SYN. While  these  results support  
BBFs as sustainable  alternatives  to  SYN, further  research  is needed  to limit  the  yield  penalties  
observed  under  the  future  meteorological  condition , which  affected  both  bio -based  and  
synthetic  fertilisers, but  the  latter  to  a  larger  extend . 

Main results / outcomes

Further information

TERRA-�(�F�R�W�U�R�Q�����Z�Z�Z���H�F�R�W�U�R�Q���X�O�L�H�J�H���E�H���U���P�D�L�O�W�R�����M�H�Q�Q�L�I�H�U���P�L�F�K�H�O�#�X�O�L�H�J�H���E�H

About this abstract
Authors: Jennifer MICHEL & Lucas BERGENHUIZEN / Gembloux Agro -Bio Tech (University of Liège)
Date : May  2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . The project  is running  from  January  2021 to  June  2025.
Website : www .sea2landproject .eu

Fig. 2: Comparison of 
broccoli biomass (top 
panel) and nitrogen use 
efficiency (bottom
panel) of each of the 
four BBFsin comparison
to the synthetic control 
fertiliser (SYN). Right shift 
into the green area 
indicates larger
parameter with BBF than
with SYN. Blue: historic
reference climate (1981-
2017), orange: RCP8.5 
scenario for 2095. Bold 
letters indicate
significant shifts.  
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Des engrais biosourcés pour l'alimentation du futur
Des déchets de pêche à la culture de brocolis bio en 2095

Recommandations  pratiques

Évaluer si les formulations de BBFsen granulés ou en lisier libérent les nutriments plus lentement ,
et ainsi sont plus efficaces lors des saisons avec des pluies et des sécheresses plus intenses.
Identifier des interactions synergétiques entre BBFs, espèce cultivée et micro -organismes
rhizosphériques , combiné à des technologies d'irrigation avancées, pourrait améliorer le système
de culture pour réduire les pertes de nutriments et de rendement . Les résultats soulignent aussi
l'importance de tester les engrais et systèmes de culture dans des conditions météorologiques
futures pour évaluer leur viabilité à long terme et le potentiel de marché futur .

Fig. 1: Des plants 
de brocoli 
(Brassica oleracea
var. italica cv. 
koros) cultivés 
dans le TERRA-
Ecotron. Dans 
deux climats, la 
croissance des 
plants, la 
dynamique des 
nutriments et les 
émissions de gaz à 
effet de serre ont 
été évaluées pour 
quatre BBFsen 
comparaison 
avec un engrais 
synthétique (SYN). 

Une expérience en Ecotron a évalué la performance agronomique et environnementale da la
production brocoli avec quatre engrais biosourcés (BBFs) comparés à un engrais synthétique
(SYN) dans un climat de référence historique et un scénario climatique futur RCP8.5. SYN a
généralement surpassé les BBFsdans le climat de référence mais plusieurs avantages ont disparu
dans le climat futur . Mécanistiquement , les systèmes de culture avec BBFsont bénéficié d'une
activité microbienne accrue et les plantes ont montré une meilleure efficacité d'utilisation de
l'azote qu'avec SYN. Bien que ces résultats soutiennent les BBFscomme alternatives durables à
SYN, des recherches supplémentaires sont nécessaires pour limiter les pertes de rendement
observées dans les conditions météorologiques futures , qui ont affecté à la fois les engrais
biosourcés et �O�·�H�Q�J�U�D�L�Vsynthétique, mais ce dernier dans une plus grande mesure .

Résultats principaux

Informations  complémentaires

TERRA-�(�F�R�W�U�R�Q�����Z�Z�Z���H�F�R�W�U�R�Q���X�O�L�H�J�H���E�H���U���P�D�L�O�W�R�����M�H�Q�Q�L�I�H�U���P�L�F�K�H�O�#�X�O�L�H�J�H���E�H

À propos de cet abstract
Auteurs: Jennifer MICHEL & Lucas BERGENHUIZEN / Gembloux Agro -Bio Tech (University of Liège)
Date : Mai  2025
SEA2LAND est une action d'innovation collaborative (IA) financée par l'UE dans le cadre du programme
Horizon 2020. Le projet vise à fournir des solutions pour surmonter les défis liés à la production alimentaire,
au changement climatique et à la réutilisation des déchets . Basé sur le modèle de l'économie circulaire,
SEA2LAND promeut la production à grande échelle d'engrais dans l'UE à partir de matières premières
locales . Cette solution devrait réduire le déséquilibre des nutriments dans les sols en Europe . Le projet se
déroule de janvier 2021 à juin 2025. Site web : www .sea2landproject .eu

Fig. 2: Comparaison de la 
biomasse des brocolis 
(panneau supérieur) et de 
l'efficacité d'utilisation de 
l'azote (panneau inférieur) 
pour chacun des quatre 
BBFspar rapport à l'engrais 
synthétique de référence 
(SYN). Un déplacement 
vers la droite dans la zone 
verte indique un 
paramètre plus élevé avec 
les BBFsqu'avec SYN. Bleu : 
climat de référence 
historique (1981 -2017), 
orange : scénario RCP8.5 
pour 2095. Les lettres en 
gras indiquent des 
changements significatifs.
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Biogebaseerde meststoffen voor voedsel van de toekomst
Van visserijafval naar de teelt van biologische broccoli in 2095

Praktische  aanbevelingen

Evalueer of BBFsin gepelleteerde en vloeibare (slurry) vorm voedingsstoffen langzamer kunnen
vrijgeven en daardoor effectiever kunnen zijn tijdens seizoenen met intensere regen - en
droogteperiodes . Het verfijnen van de interacties tussen BBFs, gewassoorten en rhizosfeer -
microben , in combinatie met geavanceerde irrigatietechnologieën, kan bijdragen aan een
verbeterde nutriëntenkringloop, om klimaatgerelateerde opbrengstverliezen te beperken . De
resultaten benadrukken ook het belang van het testen van meststoffen onder toekomstige
klimaatomstandigheden om hun marktpotentieel nauwkeurig te kunnen beoordelen .

Fig. 1: Broccoli -
planten (Brassica
oleracea var. 
italica cv. koros) 
werden geteeld in 
de TERRA-Ecotron. 
In twee klimaats
werden
gewasgroei , 
nutriëntendynami
ek en 
broeikasgasemissi
es beoordeeld
voor vier BBFsin 
vergelijking met 
een synthetische
meststof (SYN). 

Een Ecotron -experiment evalueerde de agronomische en milieuprestaties van broccoli -
productie met vier verschillende biogebaseerde meststoffen (BBFs) vergeleken met een
synthetische meststof (SYN) onder een historisch referentieklimaat en een toekomstig RCP8.5-
klimaatscenario . Hoewel SYNin het referentieklimaat over het algemeen beter presteerde dan
de BBFs, verdwenen veel voordelen in het toekomstige klimaat . Op mechanistisch niveau
vertoonden teeltsystemen met BBFseen verhoogde microbiële activiteit, en planten hadden
een hogere stikstofgebruiksefficiëntie dan bij SYN. Er is echter verder onderzoek nodig om de
opbrengstverliezen te beperken die werden waargenomen onder de toekomstige
meteorologische omstandigheden, die zowel biogebaseerde als synthetische meststoffen
beïnvloedden �³ zij het in sterkere mate de synthetische .

Belangrijkste  resultaten

Verdere  informatie

TERRA-�(�F�R�W�U�R�Q�����Z�Z�Z���H�F�R�W�U�R�Q���X�O�L�H�J�H���E�H���U���P�D�L�O�W�R�����M�H�Q�Q�L�I�H�U���P�L�F�K�H�O�#�X�O�L�H�J�H���E�H

Over deze abstract
Auteurs: Jennifer MICHEL & Lucas BERGENHUIZEN / Gembloux Agro -Bio Tech (University of Liège)
Datum : Mei  2025
Het SEA2LAND-project is een samenwerkende innovatieactie (IA) gefinancierd door de EU in het kader
van het Horizon 2020-programma . Het project beoogt oplossingen te bieden om uitdagingen op het
gebied van voedselproductie, klimaatverandering en afvalhergebruik aan te pakken . Gebaseerd op het
circulaire -economiemodel bevordert SEA2LAND de productie van grootschalige meststoffen in de EU uit
eigen grondstoffen . Deze oplossing moet het nutriëntenonevenwicht in Europese bodems verminderen .
Het project loopt van januari 2021 tot juni 2025. Website : www .sea2landproject .eu

Fig. 2: Vergelijking van 
broccolibiomassa (bovenste 
paneel) en 
stikstofgebruiksefficiëntie 
(onderste paneel) van elk 
van de vier BBFsten 
opzichte van de 
synthetische meststof (SYN). 
Een verschuiving naar rechts 
in het groene gebied geeft 
een hogere parameter aan 
met �%�%�)�·�Vdan met SYN. 
Blauw: historisch 
referentieklimaat (1981 -
2017), oranje: RCP8.5 -
scenario voor 2095. 
Vetgedrukte letters geven 
significante verschuivingen 
aan.
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Biobasierte Düngemittel für die Landwirtschaft der Zukunft
Von Fischereiabfällen zum Anbau von Bio -Brokkoli im Jahr 2095

Praktische  Empfehlungen

Es gilt zu testen ob BBFsin Pellet - und Slurryformulierungen Nährstoffe langsamer freisetzen und
somit in Perioden mit intensiveren Regen - und Dürreereignissen effektiver sind. Eine Optimierung
der Wechselwirkungen zwischen BBFs,Pflanzensorte und Rhizosphärenmikroben in Kombination
mit fortschrittlichen Bewässerungstechnologien kann auch zur verbesserten Nährstoffzirkulation im
Anbausystem beitragen und klimabedingte Ertragsverluste reduzieren . Die experimentellen
Ergebnisse unterstreichen auch die Bedeutung des Testens von Düngemitteln unter zukünftigen
Klimabedingungen um das langfristige Marktpotenzial bewerten zu können .

Fig. 1: Brokkoli-
pflanzen (Brassica
oleracea var. 
italica cv. koros) 
im TERRA-Ecotron. 
In zwei Klima-
szenarien wurden
Pflanzenwachs -
tum , Nährstoff -
dynamik und
Treibhausgasemissi
onen für vier BBFs
im Vergleich zu
einem
synthetischen
Düngemittel (SYN) 
getestet . 

Ein Ecotron -Experiment untersuchte die agronomische und ökologische Kapazität von vier bio -
basierten Düngemitteln (BBFs) im Vergleich zu einem synthetischen Dünger (SYN) im Brokkoli-
anbau unter einem historischen Referenzklima und einem zukünftigen RCP8.5-Klimaszenario .
Während SYN im Referenzklima meist besser abschnitt als die BBFs,gingen viele Vorteile im
zukünftigen Klima verloren, wo Pflanzen mit BBFs höhere Biomasse und verbesserte Ertrags-
parameter im Vergleich zu Pflanzen mit SYNaufwiesen . Mechanistisch profitierten Anbausysteme
mit BBFs von einer erhöhten mikrobiellen Aktivität, und die Pflanzen zeigten eine höhere
Stickstoffnutzungseffizienz . Weitere Forschungsarbeit ist jedoch erforderlich um Ertragsverluste
unter zukünftigen Klimabedingungen zu begrenzen , welche hier sowohl für biobasierte als auch
für synthetische Düngemittel beobachtet wurden, letztere waren jedoch stärker betroffen .

Hauptresultate

Weitere  Informationen

TERRA-�(�F�R�W�U�R�Q�����Z�Z�Z���H�F�R�W�U�R�Q���X�O�L�H�J�H���E�H���U���P�D�L�O�W�R�����M�H�Q�Q�L�I�H�U���P�L�F�K�H�O�#�X�O�L�H�J�H���E�H

Über dieses Abstract
Autoren : Jennifer MICHEL & Lucas BERGENHUIZEN / Gembloux Agro -Bio Tech (University of Liège)
Datum : Mai  2025
SEA2LAND ist eine kollaborative Innovationsmaßnahme (IA) die von der EU im Rahmen des Horizon 2020-
Programms finanziert wurde . Das Projekt strebt Lösungen für die Herausforderungen in den Bereichen
Lebensmittelproduktion, Klimawandel und Abfallwiederverwendung an . Basierend auf dem Modell der
Kreislaufwirtschaft fördert SEA2LAND die großflächige Produktion von Düngemitteln in der EUaus eigenen
Rohstoffen . Dieser Ansatz soll das Nährstoffungleichgewicht in europäischen Böden verringern . Das Projekt
läuft von Januar 2021 bis Juni 2025. Website : www .sea2landproject .eu

Fig. 2: Vergleich von Bio -
masse (oberes Diagramm) 
und Stickstoffnutzungs -
effizienz (unteres 
Diagramm) für jeden der 
vier BBFs im Vergleich zum 
synthetischen Dünger 
(SYN). Verschiebung nach 
rechts in den grünen 
Bereich bedeutet einen 
höheren Parameter mit 
BBFs als mit SYN. Blau: 
historisches Referenzklima 
(1981-2017), orange: 
RCP8.5-Szenario für 2095. 
Fettgedruckte 
Buchstaben zeigen 
signifikante 
Veränderungen an.



To minimize  environmental  impacts  of  BBF, they  need  to  be  produced  closely  to  the  source  of  
raw  materials  to  avoid  transport . During  the  processing  of  raw  materials  to  BBF, the  energy  
consumption  of  drying  processes  should  be  lowered : this can  be  done  e.g . with  innovative  heat  
recovery  processes  and  effective,  preceding  mechanical  dewatering . Packaging  should  be  
minimized,  reused  and  recycled . In general,  renewable  energy  should  be  used  for  the  
production  of  BBF. Unnecessary  processing  steps (such  as hydrolysis) should  be  avoided  without  
evidence  of  improving  the  agronomic  performance  of  the  BBF.

Practical recommendations

P
R

A
C

T
IC

E
 A

B
S

T
R

A
C

T
 N

O
. 3

0

Environmental  hotspots  of bio -based  fertilisers

The life cycle  assessment (LCA)  of  bio -based  fertilisers (BBF) produced  and  field -tested  in 
Sea2Land  revealed,  that  both  production  and  use phase  are  relevant  with  regard  to  
environmental  impacts . This is especially  true  for global  warming  and  mineral  resources  use. In 
contrast,  terrestrial  acidification  and  eutrophication  is dominated  by  the  use phase  only  (i.e. field  
emissions). Environmental  performance  of  BBF was  in general  negatively  effected  by  transport  of  
raw  materials,  energy  intense  drying  processes,  packaging  and  low  yields in field  trials.

Main results / outcomes

Further information

Landert, J., Vialle , C., Fabre, J. -F., Caroline, S., Teixeira, D., Monteiro, H., Bald, C., Iñarra , B., & de 
Baan, L. (2024, September 8). Fertilisers from fish processing and aquaculture production waste: 
An ecofriendly alternative for crop production? 14TH INTERNATIONAL LCA FOOD (LCA FOOD). 
Zenodo . https://doi.org/10.5281/zenodo.15118835

About  this abstract
Authors: Jan Landert (FIBL), Laura de Baan (FiBL)
Date: June 2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . 
The project  is running  from  January  2021 to  December  2024.
Website : www .sea2landproject .eu

To lower  environmental  impacts  during  the  
use of  BBF, amounts  applied  should  align  with  
the  effective  fertilization  needs  e.g. 
determined  by  soil samples . Also, BBF can  be  
combined  with  agro -ecological  practices  
such  cover  crops,  reduced  soil tillage  etc . to  
further  lower  environmental  impacts  of  crop  
production .

Figure: Case  studies in Sea2Land .

https://doi.org/10.5281/zenodo.15118835


Um die Umweltauswirkungen von BBFzu minimieren, müssen sie in der Nähe der Rohstoffquelle
hergestellt werden, um Transporte zu vermeiden . Bei der Verarbeitung von Rohstoffen zu BBF
sollte der Energieverbrauch von Trocknungsprozessen gesenkt werden : Dies kann z. B. durch
innovative Wärmerückgewinnungsverfahren und eine effektive, vorgeschaltete mechanische
Entwässerung geschehen . Verpackungen sollten minimiert, wiederverwendet und recycelt
werden . Generell sollte bei der Herstellung von BBF erneuerbare Energie eingesetzt werden .
Unnötige Verarbeitungs -schritte (z. B. Hydrolyse) sollten vermieden werden, wenn sie nicht
nachweislich zu einer Verbesserung der agronomischen Leistung der BBFführen .
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Umweltauswirkungen bei biobasierten Düngemitteln

Die Ökobilanz von biobasierten Düngemitteln (BBF),die in Sea2Land hergestellt und in der Praxis
erprobt wurden, hat gezeigt, dass sowohl die Produktions - als auch die Nutzungsphase im
Hinblick auf die Umweltauswirkungen relevant sind. Dies gilt insbesondere für die globale
Erwärmung und den Verbrauch an mineralischen Ressourcen . Die Versauerung und
Eutrophierung der Gewässer wird dagegen nur von der Nutzungsphase (d . h. von den
Emissionen beim Ausbringen) dominiert . Die Umweltverträglichkeit von BBF wurde im
Allgemeinen durch den Transport von Rohstoffen, energieintensive Trocknungsprozesse, die
Verpackung und geringe Erträge in den Feldversuchen negativ beeinflusst .

Wichtigste Ergebnisse / Resultate

Weitere Informationen
Landert,  J., Vialle , C., Fabre,  J.-F., Caroline,  S., Teixeira, D., Monteiro,  H., Bald,  C., Iñarra , B., & de  Baan,  L. 
(2024, September  8). Fertilisers from  fish processing  and  aquaculture  production  waste : An  ecofriendly  
alternative  for  crop  production?  14TH INTERNATIONAL LCA FOOD (LCA FOOD) . 14. INTERNATIONAL LCA 
FOOD (LCA FOOD). Zenodo . https ://doi .org/ 10.5281/zenodo .15118835

Über diese Zusammenfassung
Die Autoren: Jan Landert (FIBL), Laura de Baan (FiBL)
Datum: Juni 2025
Das Projekt  SEA2LAND ist eine  gemeinschaftliche  Innovationsmaßnahme  (IA), die  von  der  EU im Rahmen  
des Programms  Horizont  2020 finanziert  wird . Das Projekt  zielt darauf  ab,  Lösungen  zur Bewältigung  der  
Herausforderungen  im Zusammenhang  mit  der  Lebensmittelproduktion,  dem  Klimawandel  und  der  
Abfallwiederverwendung  zu finden . Auf  der  Grundlage  des Modells  der  Kreislaufwirtschaft  fördert  
SEA2LAND die  Herstellung  von  Düngemitteln  in großem  Maßstab  in der  EU aus eigenen  Rohstoffen . Es wird  
erwartet,  dass diese  Lösung das  Nährstoffungleichgewicht  im Boden  in Europa  verringern  wird . 
Das Projekt  läuft  von  Januar  2021 bis Dezember  2024.
Website : www .sea2landproject .eu   

Abbildung: Fallstudien in Sea2Land 

Um die Umweltauswirkungen beim Einsatz von
BBF zu verringern, sollte die ausgebrachte
Menge dem tatsächlichen Düngebedarf
entsprechen, der z. B. Anhand von
Bodenproben ermittelt wird . Außerdem
können BBF mit agrarökologischen Praktiken
wie Deckfrüchten, reduzierter
Bodenbearbeitung usw. kombiniert werden,
um die Umweltauswirkungen der
Pflanzenproduktion weiter zu verringern .

https://doi.org/10.5281/zenodo.15118835


Relevant  primary  data  on  processes  involved  in BBF production  need  to  be  collected  (e.g . 
regarding  energy  and  material  use, transport  distances  of  input  material,  emissions occurring  
during  production,  N and  P content  of  BBF, etc .). To assess the  environmental  impact  of  BBF 
application,  agronomic  data  on  field  or pot  trials are  needed,  showing  the  yield  effect  of  the  
BBFs. Since the  performance  of  BBF can  be  highly  dependent  on  the  site, season  and  crop,  
different  trials should  be  included  in the  analysis.
Ideally,  data  on  field  emissions after  fertilizer application  is also collected . Alternatively,  these  
emissions can  be  modelled,  whereby  a  sensitivity analysis using different  emission factors  is highly  
recommended .

      

      
Figure: Processes to  consider  for  an  LCA of  bio -based  fertilizers. Environmental  impacts  of  each  
step  should  be  considered .

Practical recommendations
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How to assess the  environmental  impacts  of fishery -
based  bio  fertilisers

Life cycle  assessment (LCA)  is a  commonly  used  method  to  assess the  environmental  impacts  of  
products .  Thereby,  environmental  impacts  are  expressed  per  �´�I�X�Q�F�W�L�R�Q�D�O �X�Q�L�W�µ. For bio -based  
fertilizers (BBF), this function  can  be  1 kg  of  fertilizer, 1kg  of  N or P or 1kg of  crops  finally  grown  
with  the  fertilizer. Relevant  environmental  impacts  occur  both  during  the  production  as well  as 
during  the  application  of  fertilizer on  the  field  and  should  thus both  be  considered  for  a  holistic  
understanding  of  environmental  impacts  of  bio -based  fertilizers.

Main results / outcomes

Further information

Landert,  J. de  Baan,  L; Fabre,  J-F; et  al . (2024) What  drives  environmental  impacts  of  fertilizers 
produced  from  fish wastes?  Presentation  at  �´�1�X�W�U�L�H�Q�W�V in Europe  Research  �0�H�H�W�L�Q�J�µ�� Brussels, 
Belgium,  16 �² 17 April  2024. https ://orgprints .org/id/eprint/ 53240/  
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SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
2020 programme . The project  aims to  provide  solutions to  help  overcome  challenges  related  to  food  
production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
to  reduce  the  soil nutrient  imbalance  in Europe . 
The project  is running  from  January  2021 to  December  2024.
Website : www .sea2landproject .eu
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production

crop bio-based
fertilizer

side-streams
from fisheries

fertilizer application

Functionalunits:
�‡ 1kg fertilizer
�‡ 1kg N
�‡ 1kg P

Functional
units:
�‡ 1 kg crop1
�‡ 1 ha crop1
�‡ 1 kg crop2
�‡ �Y
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Es müssen relevante Primärdaten über die an der BBF-Produktion beteiligten Prozesse erhoben
werden (z. B. über den Energie - und Materialverbrauch, die Transportentfernungen der
Einsatzstoffe, die bei der Produktion entstehenden Emissionen, den N- und P-Gehalt der BBF
usw.). Um die Umweltauswirkungen der BBF-Anwendung zu bewerten, werden agronomische
Daten aus Feld- oder Topfversuchen benötigt, die den Ertragseffekt der BBFszeigen . Da die
Leistung von BBFstark vom Standort, der Jahreszeit und der Kultur abhängig sein kann, sollten
verschiedene Versuche in die Analyse einbezogen werden . Idealerweise werden auch Daten
über die Feldemissionen nach der Düngerausbringung gesammelt . Alternativ können diese
Emissionen modelliert werden, wobei eine Sensitivitätsanalyse mit verschiedenen
Emissionsfaktoren sehr zu empfehlen ist.      

      
Abbildung : Prozesse, die bei einer Ökobilanz für biobasierte Düngemittel zu berücksichtigen sind.
Die Umweltauswirkungen der einzelnen Schritte sollten berücksichtigt werden .

Praktische  Empfehlungen
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Wie man die Umweltwirkungen von fischerei -
basierten Bio-Düngemitteln bewertet

Ökobilanzen sind eine häufig verwendete Methode zur Bewertung der Umweltauswirkungen von
Produkten . Dabei werden die Umweltauswirkungen pro �Å�I�X�Q�N�W�L�R�Q�H�O�O�H�(�L�Q�K�H�L�W�´ausgedrückt . Bei
biobasierten Düngemitteln (BBF)kann diese Funktionseinheit 1 kg Dünger, 1 kg N oder P oder 1
kg einer Kultur sein, welche mit dem Dünger angebautenwurde . Relevante Umweltauswirkungen
treten sowohl während der Produktion als auch während der Ausbringung des Düngers auf und
sollten daher für ein ganzheitliches Verständnis der Umweltauswirkungen biobasierter
Düngemittel berücksichtigt werden .

Wichtigste  Ergebnisse

Weiterführende  Informationen

Landert, J. de Baan, L; Fabre, J -F; et al. (2024) What drives environmental impacts of fertilizers 
�S�U�R�G�X�F�H�G���I�U�R�P���I�L�V�K���Z�D�V�W�H�V�"���3�U�H�V�H�Q�W�D�W�L�R�Q���D�W���´�1�X�W�U�L�H�Q�W�V���L�Q���(�X�U�R�S�H���5�H�V�H�D�U�F�K���0�H�H�W�L�Q�J�µ�����%�U�X�V�V�H�O�V����
Belgium, 16 �² 17 April 2024. https://orgprints.org/id/eprint/53240/  
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Datum: May 2025
Das Projekt SEA2LANDist eine kollaborative Innovationsmaßnahme (IA), die von der EU im Rahmen des 
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Herausforderungen im Zusammenhang mit der Lebensmittelproduktion, dem Klimawandel und der 
Abfallwiederverwendung zu finden. Auf der Grundlage des Modells der Kreislaufwirtschaft fördert 
SEA2LAND die Herstellung von Düngemitteln in großem Maßstab in der EU aus eigenen Rohstoffen. Diese 
Lösung soll das Nährstoffungleichgewicht im Boden in Europa verringern. Das Projekt läuft von Januar 2021 
bis Dezember 2024.
Website : www.sea2landproject.eu
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Dünger Anwendung

Funktionelle Einheit:
�‡ 1kg Dünger
�‡ 1kg N
�‡ 1kg P

Funktionelle Einheit:
�‡ 1 kg Produkt 1
�‡ 1 ha Kultur 1
�‡ 1 kg Produkt 2
�‡ �Y
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Phosphorus use efficiency of alfalfa fertilized with 
aquaculture derived bio -based fertilizers in an Andisol

Practical recommendations

Five fertilizer treatments  were  tested  in a  field  experiment : Composted  fish sludge  (CFS), fish 
bone  meal  (FBM), dried  fish sludge  (DFS) and  two  control  treatments  (No -P and  inorganic -P). The 
phosphorus  use efficiency  ���3�8�(� �¨�)�<�� �¨�3�� corresponds  to  the  increase  in FY by  units of  P-fertilizer 
added . In this work,  the  PUE varied  across  harvests  from  2.3 (H2) to  8.0 kg  FY/kg P. The Total PUE 
throughout  the  experimental  period  was  18.5 kg  FY kg  P-1. The DFS treatment  achieved  the  
highest  PUE and  FY values  across  harvests  (Figure  1). The CFS treatment  affect  negatively  the  FY 
and  PUE of  alfalfa . Results demonstrated  that  BBFs have  great  agronomic  value  and  can  
improve  the  productivity  of  Alfalfa,  which  is the  most  important  forage  crop  worldwide  and  has 
particularly  high  phosphorus  requirements  due  to  its role  in biological  nitrogen  fixation . 

Dried  fish sludge  (DFS) bio -based  fertilizer (BBF) exhibited  higher  alfalfa  forage  yield  (FY) and  
phosphorus  use efficiency  (PUE) than  inorganic  fertilizer (triple  superphosphate)  in an  Andisol,  
which  demonstrates  the  agronomic  value  of  aquaculture  waste  derived  BBFs.

Main results / outcomes

Further information

www.inia.cl  and linostroza@inia.cl  
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Date : May  2025
SEA2LAND project  is a  collaborative  Innovation  Action(IA)  funded  by  the  EU in the  frame  of  the  Horizon 
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production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
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to  reduce  the  soil nutrient  imbalance  in Europe . The project  is running  from  January  2021 to  June  2025.
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Figure 1: Forge yield of alfalfa grown in Andisol soil and fertilized with 100 kg/ha of P2O5 using three BBFs derived from 
aquaculture wastes and two control treatments (No -P and inorganic -P). The inorganic �²P was triple superphosphate and 
BBFs treatments were:   Composted fish sludge (CFS), fish bone meal (FBM) and dried fish sludge (DFS). FY and PUE was 

measured in five harvests (H1 to H5).

http://www.inia.cl/
mailto:linostroza@inia.cl
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Eficiencia  en  el  uso del  fósforo  de  alfalfa  fertilizada  con  
biofertilizantes  de  la  industria  acuícola  en  suelo  Andisol

Recomendaciones  prácticas

Se evaluaron cinco tratamientos de fertilización en un ensayo de campo : lodo compostado
(CFS), harina de hueso de pescado (FBM), lodo seco (DFS) y dos tratamientos control (No -P y P-
inorgánico) . La eficiencia en el uso del fósforo ���3�8�(� �¨�)�<���¨�3��corresponde al incremento en FYpor
unidad de P agregado por el fertilizante . En este trabajo, la PUEvarió entre cosechas desde 2.3
(H2) a 8.0 kg FY/kg P. La PUEtotal, obtenida en todo el periodo experimental fue 18.5 kg FY/kg P. El
tratamiento DFS logró la mayor PUE y FY en todas las cosechas (Figura 1). El tratamiento CFS
afectó negativamente el FYy PUEde alfalfa . Los resultados demuestran que los BBFstienen un alto
valor agronómico y pueden mejorar la productividad de alfalfa en suelo Andisol . La alfalfa es la
especie forrajera más importante a nivel global y presenta altos requerimientos de P debido al rol
que este juega en el proceso de fijación de nitrógeno .

El biofertilizante  lodo  seco  (DFS) mostró  una  producción  de  forraje  (FY) y eficiencia  en  el uso del  
fósforo  (PUE) mayor  que  un fertilizante  inorgánico  (superfosfato  triple)  en  un suelo Andisol,  lo que  
demuestra  el valor  agronómico  de  BBFs derivados  de  desechos  de  la industria  acuícola . 

Resultado  principal

Información  adicional

www.inia.cl  and linostroza@inia.cl
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production,  climate  change  and  waste  reuse. Based  on  the  circular  economy  model,  SEA2LAND 
promotes  the  production  of  large -scale  fertilisers in the  EU from  own  raw  materials . This solution  is expected  
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Figura 1: Rendimiento de forraje de alfalfa cultivada en suelo Andisol y fertilizada con 100 kg/ha de P2O5 con tres BBFs 
derivados de la industria acuícola y dos tratamientos control (No -P y P-inorgánico). El tratamiento P -inorgánico fue 

superfosfato triple y los BBFs fueron: lodo compostado (CFS), harina de hueso de pescado (FBM) y lodo seco (DFS). FY se 
evaluó en cinco cosechas (H1 a H5).

http://www.inia.cl/
mailto:linostroza@inia.cl
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A Decision Support System framework for
using fishery -based bio fertilizers

Practical recommendations

This DSS web  platform  serves as a  practical,  science -based  tool  to  promote  sustainable  agriculture  
by  guiding  users in selecting  the  right  biofertilizers  tailored  to  their  unique  farming  conditions . Its 
adoption  can  lead  to  improved  soil health,  reduced  dependency  on  chemical  fertilizers, and  
better  crop  yields.

To support  more  sustainable  agricultural  practices  and  improve  decision -making  in fishery-based  bio  
fertilizers usage,  it was  developed  a  web -based  Decision  Support  System (DSS) tailored  specifically  for  
the  selection  of  biofertilizers . This platform  serves as a  practical  tool  that  helps  farmers,  agronomists,  and  
agricultural  advisors  choose  the  most  appropriate  biofertilizers  based  on  multiple  parameters  and  
characteristics  of  the  fertilizers.
The system was  designed  with  ease  of  use in mind,  allowing  users to  input  key  data  such  as fertilization  
practices . Based  on  this information,  the  platform  can  generate  customized  recommendations  by  
analyzing  a  comprehensive  database  of  fishery-based  biofertilizers .
To ensure  the  recommendations  are  both  scientifically  grounded  and  practically  applicable,  the  
platform  incorporates  a  robust  decision -making  engine . This engine  assess the  suitability  of  various  
biofertilizer  options,  considering  multiple  factors  of  the  different  fertilizers in the  database . The results are  
presented  clearly,  offering  users a  ranked  list of  biofertilizers .
In essence,  this platform  can  become  an  essential  tool  in promoting  the  adoption  of  biofertilizers,  
reducing  dependency  on  chemical  inputs,  and  supporting  more  resilient and  environmentally  
responsible  farming  systems.

Main results / outcomes

Further information
https://sea2land.sid -isq.com/
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Uma estrutura de Sistema de Apoio à Decisão para o
uso de biofertilizantes à base de produtos da pesca

Recomendações  práticas
Esta plataforma web do DSS funciona como uma ferramenta prática e baseada em evidências
científicas para promover a agricultura sustentável, orientando os usuários na seleção dos
biofertilizantes mais adequados às suas condições agrícolas específicas . Sua adoção pode levar à
melhoria da saúde do solo, redução da dependência de fertilizantes químicos e melhores
rendimentos das colheitas .

Para apoyar prácticas agrícolas más sostenibles y mejorar la toma de decisiones en el uso de
biofertilizantes derivados de la pesca, se desarrolló un Sistema de Apoyo a la Toma de Decisiones (DSS)
basado en la web, diseñado específicamente para la selección de biofertilizantes . Esta plataforma
funciona como una herramienta práctica que ayuda a agricultores, agrónomos y asesores agrícolas a
elegir los biofertilizantes más adecuados, basándose en múltiples parámetros y características de los
fertilizantes .El sistema fue diseñado pensando en la facilidad de uso, permitiendo a los usuarios ingresar
datos clave como las prácticas de fertilización . A partir de esta información, la plataforma puede generar
recomendaciones personalizadas, analizando una base de datos integral de biofertilizantes de origen
pesquero .Para garantizar que las recomendaciones estén científicamente fundamentadas y sean
aplicables en la práctica, la plataforma incorpora un motor de toma de decisiones robusto, que evalúa la
idoneidad de diversas opciones de biofertilizantes, considerando múltiples factores presentes en la base
de datos . Los resultados se presentan de forma clara, ofreciendo a los usuarios una lista clasificada de
biofertilizantes .En esencia, esta plataforma puede convertirse en una herramienta esencial para promover
la adopción de biofertilizantes, reducir la dependencia de insumos químicos y apoyar sistemas agrícolas
más resilientes y respetuosos con el medio ambiente .

Principais  resultados  / conclusões

Informações  adicionais
https://sea2land.sid -isq.com/
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Inventory  of stakeholder

Practical recommendations

In general,  addressing  the  key  challenges  identified  by  stakeholders  across  regions  will be  essential  for  the  
successful  adoption  of  BBFs. To improve  economic  viability,  strategies  for  reducing  production  costs and  
demonstrating  long -term  benefits  to  farmers  should  be  prioritized . Clear  regulatory  frameworks,  including  
certification  standards  and  safe  handling  protocols,  are  crucial  to  overcoming  market  barriers . Nutrient  
consistency  and  soil health  monitoring  will help  build  trust in BBFs, while  tailored  solutions for  specific  
agricultural  needs  can  drive  regional  adoption .
Closing  knowledge  gaps  through  targeted  educational  campaigns  and  practical  workshops  will enable  
farmers  to  integrate  BBFs confidently . Strengthening  cross-sector  collaboration �³ between  agriculture,  
research,  policy,  and  industry �³ is vital  for  optimizing  production  and  addressing  logistical  challenges . 
Furthermore,  expanding  distribution  networks  and  developing  region -specific  business models  will 
facilitate  market  access .
Lastly, continuous  engagement  with  stakeholders  is key . Regular  feedback  and  iterative  adjustments  will 
ensure  the  project  stays aligned  with  stakeholder  needs,  fostering  long -term  success and  scalability  of  
BBFs. 

The Inventory  of  stakeholder  groups  is a  strategic  document  for  detecting  different  stakeholders  
(research  institutions,  external  sector -related  parties,  agricultural  producers,  business chambers,  etc .) 
and  more  importantly,  analyzing  the  effect  that  these  stakeholders  have  on  the  SEA2LAND project . To 
understand  the  stakeholders  opinion  about  the  ongoing  changing  business environment  focused  on  
bio -based  value  chains  and  products,  1st brainstorm  sessions were  organized  in the  next  partner  
participating  countries  France,  Italy,  Spain,  Belgium,  Croatia,  Portugal,  Malta,  Chile  (CELAC region),  
Estonia, Switzerland  and  Norway .

Main Results/ Outcomes 
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Brainstorming sessionsin Spain , Italy and Estonia
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Inventario  de  grupos  de  interés

Recomendaciones  prácticas

En general, abordar los principales desafíos identificados por los grupos de interés en las distintas
regiones será esencial para la adopción exitosa de los fertilizantes de base biológica (BBFs, por sus
siglas en inglés) . Para mejorar la viabilidad económica, se deben priorizar estrategias para reducir los
costos de producción y demostrar los beneficios a largo plazo para los agricultores .
Marcos regulatorios claros, que incluyan estándares de certificación y protocolos de manejo seguro,
son cruciales para superar las barreras del mercado . La consistencia de nutrientes y el monitoreo de la
salud del suelo ayudarán a generar confianza en los BBFs, mientras que soluciones adaptadas a
necesidades agrícolas específicas pueden impulsar su adopción a nivel regional .
Cerrar las brechas de conocimiento mediante campañas educativas específicas y talleres prácticos
permitirá a los agricultores integrar los BBFscon confianza . Fortalecer la colaboración entre sectores �³
agricultura, investigación, políticas públicas e industria �³ es vital para optimizar la producción y
abordar desafíos logísticos .
Además, expandir las redes de distribución y desarrollar modelos de negocio adaptados a cada región
facilitará el acceso al mercado .
Por último, el compromiso continuo con los grupos de interés es clave . La retroalimentación regular y los
ajustes iterativos asegurarán que el proyecto se mantenga alineado con las necesidades de las partes
interesadas, fomentando el éxito a largo plazo y la escalabilidad de los BBFs.

El inventario de grupos de interés es un documento estratégico para detectar a los diferentes actores
involucrados (instituciones de investigación, partes externas relacionadas con el sector, productores
agrícolas, cámaras de comercio, etc .) y, más importante aún, analizar el efecto que estos actores
tienen en el proyecto SEA2LAND. Para comprender la opinión de los grupos de interés sobre el entorno
empresarial cambiante, enfocado en cadenas de valor y productos de base biológica, se organizaron
primeras sesiones de lluvia de ideas en los siguientes países participantes : Francia, Italia, España,
Bélgica, Croacia, Portugal, Malta, Chile (región CELAC), Estonia, Suiza y Noruega .

Principales  conclusiones

Sesiones de lluvia de ideas en España, Italia y Estonia
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