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Editorial
Europe’s farmers are global leaders in producing healthy, high-quality, 
sustainable food and animal feed. However, they rely to an important 
extent on imported mineral and fossil-based fertilisers. This CORDIS Results 
Pack highlights 11 EU-funded projects on bio-based fertilisers (BBFs) that 
alleviate farmer pressures through innovative fertiliser production and use, 
alongside improved nutrient recycling and management. In addition, this Pack 
aims to inform the wider public, scientific community and policymakers about 
recent R&I developments on BBFs funded by the EU.

Fertilisers play a significant role in food security, with the EU being largely dependent on 
imports of mineral and fossil-based fertilisers. Through research and innovation actions, the 
EU wants to improve the availability and affordability of fertilisers for farmers and food 
production. BBFs can play a key role in this story. 

At the same time, the EU’s Vision for Agriculture and Food plans to reduce synthetic chemical 
inputs by supporting BBFs, strengthening the EU’s strategic autonomy and resilience by 
reinforcing domestic production through the local valorisation of farm and forest residues. 
It will also reduce external dependencies, diversify primary producers’ value streams and 
accelerate the transition to a decarbonised and circular economy.

Recent supply disruptions and price volatility mean that the need to act has become more 
important than ever. In May 2026, the European Commission published its Fertiliser Action 
Plan, promoting the short-term affordability and security of supply with longer-term action to 

strengthen domestic fertiliser production, diversify supply and improve nutrient management.

Environmental and economic benefits

By drawing on a range of Horizon 2020 and Horizon Europe-funded projects, this Pack highlights 
how understanding and developing BBFs contributes to the EU economy. Benefits include 
providing farmers with regionally sourced alternatives to synthetic fertilisers that improve soil 
health and prevent environmental impacts associated with chemical over-application. 

By valorising different farm and forest residues, agricultural by-products and waste streams, 
the increased use of BBFs also creates additional revenue streams for primary producers 
and the wider bio-based value chain. The creation of new value chains based on the local 
valorisation of biomass also supports job creation, especially in rural areas, as highlighted in 
the Long-term Vision for Rural Areas.

The BBFs also offer major environmental benefits by reducing greenhouse gas emissions, 
preventing toxic nutrient runoff into waterways, increasing soil organic carbon and restoring 

soil health.

Building a sustainable, secure food supply

Nutrient-rich BBFs are derived from organic waste and renewable biomass sources to 
provide a sustainable alternative to traditional mineral and fossil-based fertilisers. They 
recycle resources such as food waste, animal manure, wastewater sludge and agricultural 
by-products into safe and usable plant nutrients.

They also strengthen Europe’s autonomy and resilience by reinforcing domestic fertiliser 
production and reducing the agricultural sector’s dependence on resources from outside the EU. 

The 11 selected projects aid the EU’s transition to a competitive circular economy while 
supporting the key objectives of the European Green Deal, the EU's Vision for Agriculture and 
Food and the Bioeconomy strategy.

https://agriculture.ec.europa.eu/overview-vision-agriculture-food/vision-agriculture-and-food_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0345
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
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Bio-based fertilisers 
and bio-stimulants 
produced from bio-waste 
outperform conventional 
fertilisers
Innovative bio-fertilisers that overcome previous barriers not only boost crop 

growth beyond traditional alternatives, but they also enhance soil quality  

and biodiversity, all while promoting a sustainable, circular economy.

Every crop has specific nutritional needs that depend on the crop 
type, soil characteristics, and climatic conditions. Efficient and 
effective fertilisation entails adjusting nutrient dosage to actual 
crop needs to support healthy growth and maximal production. 
Achieving this with bio-based fertilisers and bio-based soil 
amendments (additives to improve the soil’s physical or chemical 
properties) in a circular economy model will boost crop productivity 
sustainably while protecting health and the environment. 

The EU-funded B-FERST project, led by agricultural science and 
tech leader and low-carbon fertilisers producer Fertiberia, has 
provided such solutions, leveraging its more than 25 years of 
experience in soil monitoring and the consortium’s expertise. 
B-FERST valorised bio-waste to produce bio-based fertilisers 
and bio-stimulants that improve the health of agricultural soil 
while creating new circular and bio-based value chains.

Fertiliser value chain closes  

the circle

According to project coordinator Javier Branas Lasala of Fertiberia, 
“The development and use of bio-based fertilisers face many 
challenges, including low bio-waste quality (its nutrient content 

and availability for absorption by plants, the existence of 
contaminants and other unwanted elements, etc.), low nutritional 
efficiency, regulatory limitations, and complicated logistics. 
B-FERST addressed all these to find the best solutions.” 

© Chiara Serio / B-FERST project

https://bferst.eu/
https://www.fertiberia.com/en/
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B-FERST relied on collaboration among stakeholders throughout 
the value chain, along with academic researchers and regulatory 
specialists. This enabled the team to develop innovative bio-
based fertilisers with specialised nutrients that can achieve 
tailor-made dosing adapted to farmers’ needs.

Biomass from bio-waste yields 

bio-stimulants and bio-based 

mineral fertilisers

B-FERST mapped bio-waste in eight European countries and 
developed a logistical model for its use in fertiliser production. 
Researchers used bio-waste that currently accumulates in 
landfills or is applied to the soil with no added value to produce 
bio-based and organo-mineral fertilisers. Agri-food sector 
by-products from the extraction of vegetable oils were a direct 
source of non-microbial plant bio-stimulants. 

Two first-of-their-kind demo plants were installed and able 
to recover 93 % of phosphorus from various sources of 
ash and produce bio-based fertilisers with bio-stimulants 
and biodegradable coatings. Furthermore, 20-40 % of the 
conventional raw materials from mining and non-renewable 
resources used in conventional fertilisers were replaced with 
nutrients from bio-waste.

Sustainable agriculture that 

outperforms conventional 

approaches

B-FERST tested its products in different target crops in Italy, 
Poland, Portugal, and Spain, using field and remote sensing 
assessments of crop growth. Its fertilisers performed equally 
well as conventional fertilisers, and better than those when 
combined with its bio-stimulants. Furthermore, its mineral and 
bio-based fertilisers improved soil biodiversity and soil quality, 
improving the interaction between plant roots and beneficial soil 
microorganisms. 

“By including bio-stimulants and technologies to prevent loss 
of nutrients to the environment, we maximised our fertilisers’ 
efficiency. Overall, we converted bio-waste 
materials into more efficient, advanced 
products with better agronomic results and 
a lower carbon footprint,” explains Branas 
Lasala. The selected components from over 
100 bio-based materials that were assessed 
can be formulated for any crop, soil type, and 
climatic conditions. 

“B-FERST successfully integrated the 
valorisation of bio-waste materials in 
agriculture management plans, creating 
new circular and bio-based value chains 
while improving the health of agricultural 
soil,” concludes Branas Lasala. The project’s 
products, demo plants, and pilots have 
significantly advanced the state of 
sustainable agriculture in Europe, with 
benefits for farmers, industry, and the 
environment. A wealth of resources should 
support others interested in following  
their lead.

PROJECT

B-FERST – Bio-based FERtilising products  
as the best practice for agricultural 
management SusTainability

COORDINATED BY

Fertiberia Corporate SL in Spain

FUNDED UNDER

Horizon 2020 – LEIT-BIOTECH

CORDIS FACTSHEET

cordis.europa.eu/project/id/837583

PROJECT WEBSITE

bferst.eu/

By including  
bio-stimulants  
and technologies  
to prevent loss  
of nutrients to the 
environment, we 
maximised our 
fertilisers’ efficiency. 
Overall, we 
converted bio-waste 
materials into more 
efficient, advanced 
products with  
better agronomic 
results and a lower  
carbon footprint.

https://bferst.eu/resources/
https://cordis.europa.eu/project/id/837583
https://bferst.eu/
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Turning livestock manure 
into market-ready 
fertilisers
A sustainable and profitable circular bioeconomy is within reach. It leverages  

bio-based fertilisers (BBFs) from manure, combined with business tools that 

support the transfer of technology to real-world applications.

European agriculture faces pressure from supply disruptions 
and price volatility of fertilisers due to dependence on imported 
mineral or fossil-based fertilisers and scarce resources. At the 
same time, excess livestock manure compounds the problem 
through pollution and nutrient imbalances.

The EU-funded FERTIMANURE project set out to reconnect the 
nutrient flow between livestock waste and crop production. Through 
innovative technologies and viable business models, FERTIMANURE 
created high-value fertilisers capable of competing in the EU 
fertiliser market to support a circular bioeconomy.

Nutrient recovery  

and BBFs across 

European farms

Five on-farm experimental pilots across Belgium, 
Germany, Spain, France and the Netherlands 
tested different but complementary technological 
schemes. All recovered commercially relevant 
amounts of nitrogen, phosphorous and potassium 
in BBFs.

“The Dutch pilot recovered 100 % of all nutrients in 
four BBFs. Demonstrating a profitable sustainable 
business case, it transitioned into a permanent, 
fully operational installation celebrated in Dutch 
media,” notes project coordinator Laia Llenas 
Argelaguet of the BETA Technological Centre, 
University of Vic - Central University of Catalonia.

Market-ready products 

with regulatory and safety 

compliance

The pilots produced BBFs and tailor-made fertilisers (TMFs) using 
three strategies: on-farm direct production of BBFs from manure, 
on-farm BBF production followed by TMF production for crop-

specific needs at a central facility and on-farm 
TMF production.

The project identified and characterised 18 
BBFs with commercial potential, exceeding its 
goal of 11. Six are fully compliant with the strict 
standards of the EU. Fertilising Products Regulation 
2019/1009, another six require a simple sanitation 
step to achieve full compliance, while the rest 
require further development.

“To ensure the TMFs were formulated for specific 
crop needs, FERTIMANURE developed the TMF 
nutrition tool not originally foreseen. Using the 
tool, we successfully formulated 44 TMFs for 
44 soil-crop combinations and produced 20,” 
Llenas Argelaguet explains. Field and pot trials 
from 2021 to 2023 confirmed the high potential 
of BBFs and TMFs to reduce dependence on 
conventional fertilisers.

To ensure the  
tailor-made 

fertilisers (TMFs) 
were formulated  

for specific  
crop needs, 

FERTIMANURE 
developed the TMF 
nutrition tool not 

originally foreseen. 
Using the tool,  
we successfully 

formulated  
44 TMFs  

for 44 soil-crop 
combinations and 

produced 20.

https://www.fertimanure.eu/en/
http://www.betatechcenter.com
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Tools and tailored information 

for the entire value chain

The FERTIMANURE project went beyond the initial grant 
agreement to ensure the project’s scientific findings would have 
real, measurable impact. “We recognised that to solve the ‘manure 
challenge,’ we needed to provide more than just data, so we 
developed actionable tools and tailored information for our diverse 
stakeholders,” says Llenas Argelaguet.

The FERTIMANURE management package of downloadable 
tools includes the TMF nutrition tool, regulatory and business 
tools, and a decision support system. “Our eight detailed business 
plans for different fertiliser types together with the dedicated 
regulatory and business tools will help stakeholders navigate legal 
hurdles and assess economic feasibility,” Llenas Argelaguet notes.

Therefore, ‘one-pagers’ on each BBF alongside three dossiers on 
the most promising for organic farming will support both farmers 
and researchers. Three position papers – two in collaboration 
with sister projects – guide policymakers.

Beyond Europe, FERTIMANURE organised face-to-face exchanges 
and online events with the Community of Latin American and 
Caribbean States (CELAC). These led to a roadmap to reduced 
dependency on mineral fertilisers and formal adaptation of the 
FERTIMANURE approach to local conditions by countries in the 
region. Argentina is a stand-out case.

Argentina’s National Institute of Agricultural Technology (INTA), 
a FERTIMANURE partner, is responsible for assessing the 
Argentinian regulatory framework for fertilisers, harmonising 
bio-based alternatives with regional and EU standards. Within 
this context, the FERTIMANURE approach was a natural fit.

“We encourage the research community to look beyond the lab 
and prioritise the creation of diverse dissemination materials 
that empower farmers, industry and policymakers to adopt 
circular solutions. This holistic approach ensures that research 
results solve real-world challenges like the manure management 
crisis,” concludes Llenas Argelaguet.

PROJECT

FERTIMANURE – Innovative nutrient recovery 
from secondary sources – Production  
of high-added value FERTIlisers  
from animal MANURE

COORDINATED BY

University of Vic – Central University of Catalonia  
in Spain

FUNDED UNDER

Horizon 2020 – FOOD

CORDIS FACTSHEET

cordis.europa.eu/project/id/862849

PROJECT WEBSITE

fertimanure.eu/en/
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https://www.fertimanure.eu/es/publication/consult/70
https://universitatdevic.sharepoint.com/:b:/t/FERTIMANUREtoolsdistribution-Equip/IQBDiZWey0Q8Q4dw4SHGa7QxAQy4dkVC9RHV6sX6uyqKW0o?e=Z4I5Xh&isSPOFile=1&xsdata=%3D&sdata=RjZNNHBGTS9JME5RODFuL21DNm14U01CYmE2cHd6VVM3enZWRTdYVjhsVT0%3D&ovuser=05bec039-4f4f-4087-9f2e-1e71aa64c56e%2Claia.llenas%40uvic.cat
https://cordis.europa.eu/project/id/862849
https://www.fertimanure.eu/en/
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Science-based tools 
support tailored 
optimisation of bio-based 
fertilisers
A comprehensive knowledge base and toolkit will help Europe improve food 

independence and security with safe, sustainable bio-based fertilisers (BBFs)  

in a circular economy model.

Phosphorous and nitrogen are plentiful in under-utilised, 
nutrient-rich organic waste streams including manure, sewage 
sludge, biowaste and food industry by-products. Recovering 
waste nutrients for use in BBFs is a promising alternative to 
conventional ones. However, the efficiency and safety of BBFs 
vary depending on feedstock, production technologies and 
growing conditions.

The EU-funded LEX4BIO project set out to realise the potential 
of BBFs. The project delivered the knowledge base needed to 
maximise the agronomic efficiency of BBFs while ensuring safety 
across food, human health and environmental dimensions. It 
also provided recommendations to translate this knowledge into 
policy frameworks for a circular bioeconomy.

Evaluating agronomic efficiency 

and safety across Europe

The LEX4BIO project evaluated 84 BBFs, spanning commercially 
available products and promising future production technologies 
leveraging resources such as struvites, biochar, compost and 
ash. Both nitrogen- and phosphorous-based BBFs were selected 
for two-year field trials across northern, central and southern 
Europe, assessing fertilisation value and safety.

“The fertilisation value of most BBFs, especially phosphorous-
based ones, was comparable to that of mineral fertilisers,” 

says project coordinator Kari Ylivainio of the Natural Resources 
Institute Finland (Luke). Solid and carbon-rich BBFs such as 
compost and biochar also had positive effects on soil organic 
carbon content, supporting carbon sequestration and delivering 
long-term soil health benefits that mineral fertilisers cannot match.

Concentrations of harmful substances – including pharmaceuticals, 
pesticides, heavy metals and persistent organic pollutants – were 
generally far below EU Member State benchmarks. The majority 
demonstrated a clearly beneficial environmental effect and lower 
CO2 footprint than conventional mineral fertilisers, reinforcing 
their role in a circular bioeconomy built on waste recycling and 
nutrient recovery.

Unique insights on BBFs and 

production technologies

The project found that phosphorous fertilisation should be based 
on specific crop requirements – requiring more standardised soil 
testing methods across Europe – to minimise environmental 
losses. “Although phosphorous-based BBFs were often less 
soluble than mineral counterparts, they showed a beneficial side 
effect – reduced phosphorous leaching and lower eutrophication 
risk in surface waters, helping to close the circular nutrient 
cycle,” Ylivainio explains.

https://lex4bio.eu/
https://www.luke.fi/en
https://www.luke.fi/en
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Production technologies emerged as a critical variable, having 
a large impact on both fertilisation value and nutrient losses. 
“As new production technologies emerge, their potential 
impacts should be carefully evaluated from an environmental 
perspective under various growing conditions, particularly for 
organic BBFs,” notes Ylivainio. 

Carbon-depleting processes should be used only where 
necessary to eliminate pollutants and pathogens. This will 
preserve the carbon sequestration potential of organic BBFs and 
maintain the integrity of the nutrient cycle from waste to field.

Toolkit and policy framework 

support a circular bioeconomy

The central deliverable of LEX4BIO is a holistic, science-
based toolkit for optimising BBF performance, safety and 
environmental impact across the full lifecycle – covering non-
renewable energy use, greenhouse gas emissions and life-cycle 
assessment indicators. Compliance methods for both nitrogen 
and phosphorous BBFs help farmers optimise application 
and minimise losses, since soil properties and application 
approaches significantly influence nutrient use efficiency and 
environmental outcomes.
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In addition to optimisation that considers 
specific crop requirements and production 
technologies, dedicated policy support will 
be necessary to replace mineral fertilisers 
with BBFs at scale. LEX4BIO has made 
recommendations to reduce production 
costs and improve nutrient management, 
addressing persistent regional phosphorous 
imbalances across Europe and fostering 
greater agricultural resilience. 

“Optimising the use of BBFs according to specific 
crop requirements can minimise negative 
environmental impacts, improve carbon 
sequestration and soil health, and increase 
agriculture profitability,” summarises Ylivainio.

PROJECT

LEX4BIO – Optimizing Bio-based Fertilisers in 
Agriculture – Knowledgebase for New Policies

COORDINATED BY

Natural Resources Institute Finland (Luke) in Finland

FUNDED UNDER

Horizon 2020 – FOOD

CORDIS FACTSHEET

cordis.europa.eu/project/id/818309

PROJECT WEBSITE

lex4bio.eu/

Optimising the use 
of BBFs according  

to specific crop 
requirements can 

minimise negative 
environmental 

impacts, improve 
carbon 

sequestration and 
soil health, and 

increase agriculture 
profitability.

https://cordis.europa.eu/project/id/818309
https://lex4bio.eu/
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Closing the nutrient  
circle: addressing  
regional differences  
and similarities
Harmonised environmental assessment, practical demonstrations, policy 

integration and stakeholder engagement pave the way for nutrient recovery  

and circular fertilisers across Europe.

Synthetic nitrogen and phosphorous fertilisers dominate 
European agriculture while enormous quantities of nutrient-rich 
organic waste are discarded or underused. This linear economy 
is bad for farmers and the environment.

The EU-funded NOVAFERT project set out to 
close the nutrient circle, supporting alternative 
bio-based fertilisers in a sustainable circular 
bioeconomy with greater self-sufficiency. Bringing 
together researchers, farmers, businesses and 
policymakers, the project demonstrated how 
circular nutrient recovery systems can function 
under real conditions across Europe.

An inventory and an 

atlas documenting 

technologies, products 

and living labs

The NOVAFERT project focused on six secondary raw materials 
– treated manure, digestate, sewage sludge, wastewater, 
biowaste and biological by-products. The project catalogued 
92 nutrient recovery technologies and 125 alternative fertiliser 
products into a publicly accessible online inventory. 

It also created an atlas of 50 nutrient-oriented living labs in 
Belgium, Spain, Finland, Croatia, Ireland and Poland, from which 
seven lighthouse demonstrations were selected.

Local contextual 

differences, shared 

systemic barriers 

Regional working groups engaged stakeholders 
on their region-specific agricultural, regulatory 
and environmental landscapes related to specific 
waste streams. Northern livestock-intensive 
regions wrestled with nitrogen and phosphorous 
excess from manure, whereas drought-prone 
southern Spain prioritised integrated water-
nutrient reuse. Central and eastern Europe 

faced infrastructure gaps and underdeveloped local markets for 
recycled-fertilisers.

“Surprisingly, all regions faced the same systemic barriers: 
regulatory uncertainty, farmer scepticism, weak local value 
chains and a lack of practical guidance,” explains project 
coordinator Erik Meers of the International Thematic Network 
Re-Source at Ghent University.

Surprisingly, all 
regions faced the 
same systemic 

barriers: regulatory 
uncertainty, farmer 
scepticism, weak 
local value chains 

and a lack of 
practical guidance.

https://www.novafert.eu/
https://www.novafert.eu/inventory/
https://www.novafert.eu/wp-content/uploads/2026/01/D1.3.-Atlas-of-EU-nutrient-related-living-labs_v2.pdf
https://www.ugent.be/en
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The lighthouse demonstrations addressed and shed further light 
on both local and systemic challenges to a circular bioeconomy. 
Tailored circular fertilisers – from compost and digestate 
application to struvite recovery and blood hydrolysate fertilisers 
– were validated in farmer-centred knowledge exchange 
models, building trust.

High start-up costs, complex regulations and public concerns 
about recycled materials used in agriculture were consistent 
obstacles. Farmers adopted circular solutions more readily 
when they included advisory support and demonstrated clear 
economic value – lower fertiliser costs, improved soil health, 
renewable energy production and new rural income streams. 

Governance and local trust were equally important as 
technology. “Circular business models work best when farmers, 
researchers, businesses and local authorities work together. 
Better policy support, financing, farmer training and clear 
regulations support greener agriculture while boosting rural 
economies and resilience,” notes Meers. 

From evidence to policy – and 

lasting change

Regional action plans identified shared priorities to achieve a circular 
bioeconomy, including better EU-national regulatory alignment 
and inter-regional coordination, integrating nutrient recovery into 
waste and water management policies. Additionally, economic 
incentives for farmers and industries, better communication to 
improve public perception of bio-based fertilisers and long-term 
agronomic performance data are needed. 

Standardised sustainability assessment tools for bio-based 
fertiliser products were lacking, making comparison of 
environmental footprints – from carbon sequestration potential 

to nitrogen leaching risk – nearly impossible. “A harmonised, 
‘product environmental footprint’-compliant methodology, 
validated across 15 case studies and 270 scenarios, has been 
submitted to the European Commission’s Joint Research Centre 
(JRC) and the Directorate-General for Environment (DG-ENV) as 
a framework for future policy decisions,” says Meers.

Additionally, four policy briefs addressed ‘recovered nitrogen 
from manure’ (RENURE), a term first introduced by the JRC in 
its 2020 report on the DG-ENV-mandated investigation into the 
safe use of processed manure. “Direct engagement of all 27 
EU Member States directly contributed to the landmark 2025 
amendment to the EU Nitrates Directive, formally integrating 
RENURE into legislation,” Meers underscores. 

This paradigm shift in nutrient recovery governance together 
with NOVAFERT’s data, tools and regional stakeholder networks 
could accelerate Europe’s circular economy research and 
implementation in European agriculture.

PROJECT

NOVAFERT – NOVEL PROCEDURES  
AND SUSTAINABLE GUIDELINES TO ENHANCE  
THE USE OF ALTERNATIVE FERTILISERS

COORDINATED BY

Ghent University in Belgium

FUNDED UNDER

Horizon Europe – Food, Bioeconomy Natural 
Resources, Agriculture and Environment

CORDIS FACTSHEET

cordis.europa.eu/project/id/101060835

PROJECT WEBSITE

novafert.eu/
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https://publications.jrc.ec.europa.eu/repository/handle/JRC121636
https://cordis.europa.eu/project/id/101060835
https://www.novafert.eu/
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A pioneering platform 
for smarter nutrient 
management
How do you balance crop yields with clean water and healthy soils?  

EU-funded researchers built a tool to help farmers and policymakers find out.

Nutrients are essential to farming. Managing 
them effectively, however, remains one of 
agriculture’s toughest challenges. Use too 
little and yields suffer. Use too much and 
the effects cascade through waterways, 
soils and the atmosphere.

To help reduce pollution and nutrient losses 
without compromising productivity, the  
EU-funded NutriBudget project has developed 
an integrated nutrient management platform 
for farmers, advisers and policymakers.

“NutriPlatform is a first-of-its-kind tool 
because it supports different stakeholders in 

making informed decisions to improve nutrient management from 
farm and regional levels to the EU level,” explains the project’s 
scientific coordinator Ivona Sigurnjak.

A digital platform for 

sustainable nutrient 

management

Operating like a dashboard, NutriPlatform presents users with 
key performance indicators called NutriKPIs, which assess farm 
performance in terms of carbon sequestration and nutrient 
budgets – the balance between nutrient inputs and outputs. 
These indicators show how close current performance is to 
five objectives set by the EU’s zero pollution action plan and 
the Farm to Fork strategy: crop production, soil health, water 
quality, climate and biodiversity. 

Based on this assessment, the platform relies on a mitigation 
measures catalogue to deliver site-specific recommendations. 
The catalogue currently covers 25 agronomic measures and 
is set to reach at least 50, supporting carbon sequestration, 
nutrient recovery and more efficient fertiliser use, including bio-
based fertilisers. 

What sets NutriPlatform apart is its underlying models, built 
on earlier EU-funded research. While most existing tools 
focus on one or two nutrients, such as nitrogen and carbon, 
the NutriModels simultaneously track 10 elements linked to 
agricultural sustainability, including phosphorus, potassium, 
sulfur and micronutrients such as copper and zinc.

NutriPlatform  
is a first-of-its-kind 

tool because  
it supports different 

stakeholders in 
making informed 

decisions to  
improve nutrient 

management from 
farm and regional 

levels to  
the EU level.

© piyaset/stock.adobe.com

https://www.nutribudget.eu/
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan_en
https://cordis.europa.eu/article/id/443158-towards-a-more-carbon-and-nutrient-efficient-agriculture-sector
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Built on a holistic and data-driven approach, the models analyse 
interactions across the farming system. “The flow of carbon and 
nutrients is dynamically linked across soil, water, air, plants and 
animals,” says Sigurnjak.

The platform also allows regional authorities and policymakers 
to explore roadmaps towards more sustainable nutrient 
management and circular economy strategies. Users can 
simulate the impact of specific agronomic practices and 
evaluate how different measures affect environmental goals 
and nutrient performance.

From field trials to policy on 

bio-based fertilisers

Pilots across five European regions confirmed that nutrient 
management challenges differ widely depending on climate, soil 
type and farming systems. In areas with intensive production 
and nutrient surpluses, the priority is reducing environmental 
losses and improving nitrogen use efficiency. In regions where 
nutrients are limited, the challenge is not simply increasing 
inputs, but ensuring they translate into improved crop yields. As 
Sigurnjak notes, “Nutrient management cannot follow a one-
size-fits-all approach across the EU.”

Among its mitigation measures, NutriBudget supports the 
uptake of bio-based fertilisers that recover and recycle nutrients 
from organic waste streams. Through co-creation workshops, 
the project presented results from field trials using these 

fertilisers and contributed to policy discussions. NutriBudget 
also contributes to their wider adoption in the EU, including  
the implementation of recovered nitrogen from manure 
materials (RENURE).

To support large-scale adoption, NutriPlatform was designed 
for integration with existing advisory and farm management 
systems, while its source code will be made publicly available. 
Alongside these efforts, the project developed key technical 
deliverables, including algorithms for evaluating mitigation 
measures and detecting cover crops from space. The consortium 
expects outreach activities and partnerships to help the platform 
reach at least 40 000 farmers across Europe.

PROJECT

NutriBudget – NUTRIBUDGET - Optimisation  
of nutrient budget in agriculture

COORDINATED BY

Ghent University in Belgium
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Resources, Agriculture and Environment
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Farm-tested tools help 
farmers cut fertiliser 
guesswork
Farmers across nine countries tested soil analysis, software and crop checks to make 

fertiliser rates more precise and easier to justify.

For arable farmers, deciding how much fertiliser to apply and 
when to apply it is one of the most important choices. The EU-
funded NUTRICHECK-NET project tackled that challenge by 
asking farmers and advisers to test which crop nutrition tools 
actually help make field decisions, including sourcing of bio-
based fertilisers such as manure and recycled nutrients.

Working through Crop Nutrition Clubs, the project compared 
soil analysis, leaf and grain testing, satellite imagery, decision 
support software and recommendation systems. It also built 
an online platform where farmers can search and compare 
available tools.

Farmers tested tools for 

fertiliser decisions

Farmers tested tools that could support different parts of 
nutrient planning, from setting fertiliser rates to understanding 
field variation. As Sarah Kendall, NUTRICHECK-NET’s scientific 
coordinator, explains, “In the project, several tools across 
different categories were tested by farmers, helping them 
become more confident in the decisions they were making 
regarding fertiliser applications.” Some tools directly informed 
fertiliser recommendations, while others helped farmers better 
understand crop performance.
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The project’s ‘measure-to-manage’ approach followed three 
steps: plan, check and adjust, then review. A farmer starts with 
field knowledge such as soil texture, previous crops, manure 
inputs and expected yield. Soil and manure analysis can then 
refine the nutrient plan. During the season, satellite imagery or 
leaf analysis can show whether the plan still fits crop conditions. 
After harvest, grain nutrient analysis, yield data and nutrient 
balance calculations help improve the following year’s plan.

Soil analysis and software 

earned farmers’ trust

Not every tool performed equally well in everyday farm 
conditions. The tools farmers trusted most were familiar, clear 
and backed by useful evidence. Kendall says, “Across a multitude 
of performance indicators considering trust, user-friendliness, 
cost and benefit qualities, soil analysis was identified as the 
top-performing category of tool, indicating that farmers need 
further support to realise the value of tools that help to review 
nutrient strategies and inform future decisions.” 

Soil analysis scored highly because it is already widely used 
and provides information that farmers can directly connect 
to fertiliser planning. Harvested crop analysis scored lower, 
especially for user-friendliness and economic return, because 
it often informs future strategy rather than immediate in-
season changes. That makes its benefits harder to see quickly, 
a reminder that even useful tools need to fit farm routines, time 
pressure and decision cycles.

Best practices turn farm checks 

into shared guidance

The NUTRICHECK-NET project did not try 
to force one tool on every farm. Countries 
and crops differ, and the project found that 
tool categories are more useful than one-
size-fits-all recommendations. As Kendall 
notes, “NUTRICHECK-NET developed 21 
holistic best practices that are relevant to 
farmers across Europe.”

Those best practices are linked to tool categories that support 
planning, checking and review. The project’s platform lets users 
filter and compare tools, while outputs are intended to remain 
accessible through EU-FarmBook.

Related European work on nutrient management and nutrient 
recovery shows the same wider direction: practical knowledge 
must move from research into day-to-day farm decisions. 
The result is a clearer route for farmers who want to reduce 
guesswork, use fertiliser more precisely and learn from results 
year after year.

PROJECT

NUTRICHECK-NET – The NUTRI-CHECK NETwork 
to maximise site-specific precision  
in managing the nutrition of European  
arable crops

COORDINATED BY
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NUTRICHECK-NET 
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holistic best 
practices that are 
relevant to farmers 
across Europe.
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https://cordis.europa.eu/project/id/818470
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https://cordis.europa.eu/project/id/101086525
https://nutri-checknet.eu/
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Turning waste into 
sustainable fertilisers
Wastewater and human excreta contain valuable nutrients. New circular solutions 

are transforming them into safe bio-based fertilisers for sustainable farming.

Europe’s food systems remain heavily dependent on mineral 
and fossil-based fertilisers derived from finite resources and 
energy-intensive production processes. At the same time, 
large quantities of nitrogen and phosphorus are lost through 
wastewater streams, contributing to the pollution of rivers, soils 
and coastal ecosystems.

From waste to resource

The EU-funded P2GreeN project addresses this challenge by 
transforming human-derived waste streams into safe bio-
based fertilisers. It mainly focuses on recovering nitrogen 
and phosphorus from human excreta and wastewater, and 
converting these streams into fertilisers suitable for agricultural 
production.
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“These raw materials have traditionally been treated purely 
as waste. P2GreeN utilises them to reduce dependence on 
imported fossil-based fertilisers,” explain Isabell Szallies and 
Stefan Karlowsky, two of the project coordinators.

By collecting nutrients directly at source, the project enables 
more efficient recovery and recycling. This decentralised 
approach also strengthens the connection between cities and 
agricultural regions, supporting more resilient local food systems 
within a circular economy. 

Pilot regions across the Baltic Sea, Germany and 
Spain have demonstrated how circular nutrient 
flows can operate in practice. Additional follower 
regions in France, Greece, Hungary and Italy are 
exploring future implementation pathways.

Developing safe and 

effective fertilisers

The project has developed several innovative 
fertiliser products based on recovered nutrients. 
These include liquid and pelletised urine-derived 
fertilisers as well as compost produced from 
treated faecal matter.

To ensure safety and regulatory compliance, 
collected materials undergo multiple purification 
and treatment steps. For example, in the German pilot region, 
urine is processed through nitrification, filtration and evaporation 
to produce liquid fertiliser, while faecal material is converted 
into nutrient-rich compost through thermophilic sanitisation 
and controlled composting processes. In Sweden, stabilised and 
dried urine is transformed into fertiliser pellets.

In field trials, P2GreeN fertilisers perform comparably to 
conventional mineral fertilisers in terms of yield. Urine-based 
products efficiently deliver nitrogen and other nutrients required 
for crop growth, while faecal compost provides particularly high 
phosphorus content for depleted soils.

Life-cycle assessments show that the climate impacts of the 
production and use of these fertilisers are generally lower 
than those of conventional alternatives, though they vary 
considerably depending on their carbon content. Nonetheless, 
significant environmental benefits arise from lower emissions 
and reduced energy requirements in wastewater treatment 
associated with the removal of nutrients from urine, whilst 
faecal compost has a high carbon sequestration potential.

Supporting soil health 

The P2GreeN project contributes to broader environmental 
objectives, including improved soil health, reduced pollution and 
carbon sequestration. Compost products increase soil carbon 
content and support long-term soil fertility.

Additional innovations include the incorporation of plant-
based biochar during composting, which helps retain nutrients 
and reduce losses to the environment. In Spain, reclaimed 

wastewater is combined with an advanced smart 
fertigation tool that measures nutrient content 
and precisely adjusts fertiliser application 
according to crop requirements. By preventing 
overfertilisation, this system reduces nitrate 
leaching and protects groundwater quality. 

A major focus of P2GreeN has been preparing 
the conditions for broader replication across 
Europe. More than eight feasibility studies have 
explored practical deployment scenarios. The 
project has also created a replication action 
platform designed to help policymakers and 
stakeholders identify suitable locations where 
nutrient-rich urban waste streams can connect 
with nearby agricultural land.

“By transforming waste into valuable resources 
and reconnecting nutrient cycles between urban 
and rural areas, we have demonstrated how 

circular fertiliser systems can support a more sustainable and 
resilient European bioeconomy,” concludes Szallies.

PROJECT

P2GreeN – Closing the gap between fork  
and farm for circular nutrient flows 

COORDINATED BY

agrathaer GmbH in Germany
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Circular bio-based 
fertilisers support 
agriculture, rural 
economies and the 
environment
Innovative processing of agricultural bio-waste leveraging insects and microbes 

produces materials for bio-based fertiliser blends that perform similarly to 

traditional fertilisers while improving soil health.

Fertilisers are essential to boosting crop productivity needed 
to feed a growing population. However, the widespread use 
of conventional chemical and mineral fertilisers has led to 
unintended effects on water, air and soil. Contamination of 
groundwater and drinking water sources and long-term soil 

degradation threaten future agricultural productivity, natural 
ecosystems and biodiversity. Energy-intensive production 
processes relying on fossil fuels together with nitrous oxide 
emissions from applied products worsen climate change. 
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More sustainable fertilisers like compost and manure have 
been around for a while but their contents are not standardised, 
producing variable results with often suboptimal use of available 
bio-waste. 

The EU-funded RUSTICA project brought together 18 partners 
from seven European countries and Colombia to develop tailored 
bio-based fertilisers for specific crops or farming methods in a 
circular economy paradigm – focused on minimising waste and 
maximising the reuse, repair and recycling of resources.

From fruit and vegetable bio-

waste to bio-based fertilisers

“RUSTICA focused on five processes to turn underused plant-
based organic materials like crop leftovers or food processing 
waste into building blocks for bio-based fertiliser blends tailored 
to different crops and farming systems,” explains project 
coordinator Liesbet Vranken of KU Leuven. 

A specialised platform converted bio-waste into carboxylic acids 
used to produce fertiliser building blocks in two other processes: 
microbial cultivation and filtration (electrodialysis). The microbial 
cultivation process produced nutrient-rich microbial biomass. 
Filtration extracted nitrogen, phosphorus and potassium 
from liquid by-products, creating a concentrate similar to key 
components in mineral fertilisers. 

RUSTICA’s insect cultivation process used agricultural bio-waste 
to grow insects as a source of biomass and frass (nutrient-rich 
insect waste). Finally, pyrolysis converted lignocellulosic waste 
from wood and plant materials into biochar, which improves soil 
health. Compost was also included in some blends.

Promising agronomic 

and environmental 

outcomes

“Our bio-based fertilisers showed promising 
potential to perform similarly to traditional 
fertilisers while contributing to improved 
soil health,” says Erika De Keyser of KU 
Leuven, RUSTICA research scientist. 

Regarding impact on the environment, most of the project’s 
novel blends performed better than reference fertilisers in 
many regions, especially Colombia. Where application rates 
(quantities per hectare) were higher, environmental impact was 
greater, pointing to areas for further research and optimisation.

Regional integration and 

upscaling support cost-

effectiveness

Reducing costs will be key. While the price per tonne was 
lower than that of reference fertilisers, some of the bio-based 
fertilisers required much higher application rates – up to 35 
times more. Both costs and environmental impacts can be 
reduced by adjusting blend compositions, integrating existing 
technologies and upscaling production. 

“Our technologies can be integrated with other locally available 
solutions – for example, bio-hubs or waste-treatment systems, 
or even integrating local manure – to produce a range of mixed-
blend sustainable products. This broader, integrated approach 
can reduce costs and make agricultural systems more resilient 
and sustainable in the long term,” adds De Keyser. 

“The RUSTICA project has the potential to transform fertiliser 
production with more sustainable, circular alternatives to 
mineral fertilisers. By reusing bio-waste streams and closing 
nutrient loops regionally, we can benefit both the environment 
and rural economies,” Vranken concludes. Continued research 
should bear fruit with innovative bio-based fertiliser blends that 
improve soil health, reduce environmental impact and ensure 
greater resource efficiency in agriculture.

PROJECT

RUSTICA – Demonstration of circular 
biofertilisers and implementation of optimized 
fertiliser strategies and value chains in rural 
communities 
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Converting marine 
industry waste into  
eco-friendly fertilisers
Researchers convert fishery and aquaculture by-products into high-quality  

bio-based fertilisers (BBFs) through innovative, regionally adapted technologies.

Alongside BBFs based on agricultural by-products, nutrients can 
also be recovered from the fishing and aquaculture industries. 
Compared to chemical alternatives, BBFs offer environmental 
and agricultural benefits, including less pollution, 
increased biodiversity and soil regeneration.

“BBFs reduce dependency on imported fertilisers 
from non-EU countries, contributing to greater 
farming sustainability and regional self-sufficiency,” 
says Miriam Pinto, project coordinator of the 
EU-supported SEA2LAND project. 

SEA2LAND has developed a range of new nutrient 
sources including previously untried effluents 
like fish canning cooking water and fish viscera, 
alongside implementing advanced environmentally 
friendly BBF-enabling technologies to enhance 
nutrient recovery and processing efficiency.

Nine bio-based fertiliser 

technologies, seven use cases, 

six areas

Seven pilot plants within diverse European marine regions were 
established by SEA2LAND, in the Atlantic, Baltic, Cantabrian, 
Mediterranean, North Sea and Adriatic seas. 

The technologies of interest included freeze concentration 
which preserves nutrient integrity while reducing energy use, 
and thermomechanical hydrolysis to efficiently break down 
organic matter, releasing bioavailable nutrients. 

Additional processes such as composting, anaerobic digestion, 
membrane filtration, drying and pelletising, and chemical 
precipitation were also adapted. 

Agronomic trials in pots and fieldwork were 
undertaken to assess the fertilising potential of 
these bio-based innovations. These evaluated crop 
productivity and soil health, including biological 
activity and nutrient balance, while analysing 
nutrient leaching to assess water pollution. 

Additionally, agricultural simulations were carried 
out – using the DeNitrification-DeComposition 
of soil organic matter and the Decision Support 
System for Agriculture Technology suite of computer 
models – to predict fertilising performance under 
various climate change scenarios, such as increased 
drought conditions. 

To validate the modelling results and assess fertiliser performance, 
a further ecotron (controlled facilities for experimental ecosystem 
research) trial was conducted to simulate the most extreme 
projected climate scenario. 

The findings revealed that both conventional fertilisers and 
BBFs are impacted by adverse climate stressors. However, BBFs 
demonstrated a higher level of resilience, despite environmental 
challenges, suggesting a more sustainable and adaptive solution. 

“Of particular pride were our microalgae cultivation systems 
to purify wastewater and stimulate agricultural productivity, to 
both recover nutrients and produce biomass rich in bio stimulant 
compounds,” says Pinto. 

BBFs reduce 
dependency on 

imported fertilisers 
from non-EU 

countries, 
contributing to 
greater farming 

sustainability and 
regional 

self-sufficiency.

https://cordis.europa.eu/article/id/458278-circular-bio-based-fertilisers-support-agriculture-rural-economies-and-the-environment
https://sea2landproject.eu/
https://onlinelibrary.wiley.com/doi/10.1111/gcb.15471
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“Similarly, hydrolysates derived from fish viscera and other 
organic residues as bio stimulants returned encouraging results, 
enhancing plant growth, resilience and soil health.” 

SEA2LAND also conducted cycle assessments comparing 
environmental footprint with conventional alternatives, focusing 
on greenhouse gas emissions, energy use and resource efficiency. 

“While our BBFs showed promise in all categories, their 
environmental impacts during both production and application 
require further refinement. BBFs are essential alternatives to 
mineral fertilisers, but they should be integrated within agro-
ecological practices to minimise the overall environmental 
impact of farming,” adds Pinto from NEIKER, the project host.

Exemplifying a range  

of EU priorities

SEA2LAND's results directly support several key EU strategies 
such as Farm to Fork and the Soil Mission, as well as more 
broadly, the Green Deal. 

At the same time, resource recovery from marine industry 
by-products and fostering regional fertiliser self-sufficiency 
exemplify the principles of the Circular Economy Action Plan 
and the EU Bioeconomy Strategy. 
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Business cases have now been developed to scale up the project’s 
technologies, focused on three products: fertilisers for local use, 
high-value specialty fertilisers and technology-based services. 

“A benefit of having companies involved in the project is easing 
the transition from prototypes to commercial exploitation,” 
adds Pinto. 

Meanwhile the team continue to gather scientific evidence to 
support a formal recognition of these BBFs as bio stimulants and 
organic fertilisers under EU regulations, paving the way for their 
integration into mainstream agricultural practices.

PROJECT

SEA2LAND – Producing advanced bio-based 
fertilizers from fisheries wastes

COORDINATED BY

NEIKER in Spain

FUNDED UNDER

Horizon 2020 – FOOD

CORDIS FACTSHEET

cordis.europa.eu/project/id/101000402

PROJECT WEBSITE

sea2landproject.eu/

https://cordis.europa.eu/project/id/101000402
https://sea2landproject.eu


CORDIS Results Pack on bio-based fertilisers
Eco-friendly alternatives to traditional mineral and fossil-based fertilisers

23

Centring bio-based 
fertilisers in nature-based 
farming solutions
In Europe and China, researchers analyse how bio-based fertilisers, circular biomass 

systems and diversified cropping can improve the nutrient management of soil  

in an eco-friendly manner.

With a growing global population, farming is an essential sector, 
but it is vulnerable to extreme climate events such as drought 
and heatwaves. Furthermore, conventional agricultural practices 
can negatively impact soil quality and biodiversity, releasing 
greenhouse gases and other pollutants into the environment. 

To make agricultural production more sustainable and reduce 
negative environmental impacts, farmers can choose to adopt a 
variety of nature-based solutions (NBS). Under the guidance of 
project coordinator Andrea Knierim at Hohenheim University, the 
EU-funded trans4num project studied a number of promising 
solutions in multiple sites across Europe and China. 

Nature-based solutions  

in context

Many NBS exist, targeting concerns such as soil restoration, 
nutrient management and carbon storage. Their efficacy depends 
on the engagement of a wide range of stakeholders, and context 
is always important. 

With 22 partners in Europe and China, 
trans4num tested 20 NBS in seven regions 
with intensive farming systems, involving 
crops such as wheat, barley and potatoes 
and characterised by high levels of fertiliser 
use and mechanisation. European sites 
included farmland in Denmark, Hungary, 
the United Kingdom and the Netherlands. 
In China, test sites included farmland in 
Chongqing Highland, the North China Plain 
and the Northeast China Plain. 

The project focused particularly on bio-based 
fertilisers and crop rotation. Fertilisers made 
from digestate, biorefinery residues and other 
organic materials are especially promising.

As project research coordinator Qirui Li shares, 
“Our results show that bio-based fertilisers 
are technically ready in our selected intensive 
farming systems; the main challenge is not 
proof of concept, but motivating farmer 

Our results show 
that bio-based 
fertilisers are 
technically ready  
in our selected 
intensive farming 
systems; the main 
challenge is not 
proof of concept, 
but motivating 
farmer engagement 
and creating  
the economic, 
regulatory and 
advisory conditions 
for large-scale 
adoption.
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engagement and creating the economic, regulatory and advisory 
conditions for large-scale adoption.”

Crop rotation also has great potential. Different crop rotations 
were employed at the different pilot sites with the same results: 
crop diversification improves soil structure and soil biodiversity, 
and contributes to the valorisation of circular biomass systems. 

Successful NBS involve a context-driven, multifaceted approach. 
According to Li, “A key finding is that the most promising NBS are 
not single practices, but integrated interventions linking crops, 
soils, biomass, nutrients and potential value chains.”

Nutrient management tools  

for farmers

Even the most promising NBS will fail to transform agriculture 
without stakeholder buy-in. It can be hard for farmers faced with 
short-term risks, costs and decisions to prioritise the long-term 
benefits of NBS. 

To support the adoption of NBS at scale, trans4num adapted 
the International Union for Conservation of Nature (IUCN) 
NBS Global Standard into an integrated framework assessing 
ecological functionality and socio-economic viability as well as 
enabling institutional and governance conditions.

The project developed multiple easy-to-use tools to support 
farmers, including the decision support tool (DST), living labs, 
various modelling systems and data from remote sensors. “Early 

feedback from farmers, advisors and stakeholders has been 
very positive,” Li shares. “Users consistently stress that tools 
must be simple to use, locally adapted and linked to trusted 
advisory systems if they are to be adopted at scale.”

Even with viable NBS available, adoption will not be easy. 
European countries are hampered by regulatory complexity and 
uncertain market incentives. In China, pilot implementation and 
policy deployment may be faster, but scaling up the application 
of NBS innovations across diverse local contexts is difficult. Yet, 
by thoughtfully considering how to accelerate NBS adoption 
across different climatic, agricultural and governmental contexts, 
trans4num has sown the seeds for a nature-based future 
for agriculture.
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Building bio-based 
fertilisers from 
wastewater and brine
Multiple technologies tested on wastewater recover essential nutrients for bio-based 

fertilisers. Valorisation of these materials brings wastewater treatment into the 

circular economy.

The world’s growing population is exerting 
intense pressure on agriculture to increase food 
production. To support European agriculture, the 
fertiliser action plan will help farmers by investing 
in domestic production of bio-based fertilisers. 

In alignment with the European Urban Wastewater 
Treatment Directive, the EU-funded WalNUT 
project addressed the challenge of sustainable 
food production by lab testing several nutrient 
recovery technologies and selecting five of the 
most promising to test at the project’s pilot sites.

Nutrient recovery 

technologies for  

bio-based fertilisers

Water treatment is a costly process, and the 
traditional linear approach does not return 
recovered resources to the value chain. Nutrient 
recovery changes that. Fertilisers rely on an 
assortment of nutrients present in waste streams, including 
nitrogen, phosphorus, potassium, magnesium and calcium. 

The WalNUT project used a tailored decision-making tool to 
select promising physicochemical, electrochemical and biological 
recovery technologies from a broad portfolio. The approaches 
tested included microalgae cultivation, high-rate activated 
sludge treatment, ion exchange or adsorption, liquid and solid 
fermentation, and nanofiltration.

Valorisation of 

wastewater and brine

The project targeted diverse wastewater streams 
when testing nutrient recovery technologies. “The 
strength of the project was that we did not focus 
on a single ideal stream,” says project coordinator 
Francisco Corona. “We worked with urban 
wastewater, sewage sludge, industrial wastewater, 
food-industry effluents and brine, because each 
one represents a real nutrient-recovery opportunity 
but also a different operational challenge.”

Pilot sites brought together research institutes, 
industrial partners and technology providers 
involved in wastewater management. The pilot 
site in Belgium studied municipal wastewater and 
concentrated on nitrogen recovery. In Greece, the 
pilot focused on desalination brine and recovered 
potassium, magnesium and other micronutrients. 

Acid whey, an effluent from cheese processing, 
was used to recover phosphorous, calcium and other nutrients 
in Hungary. Pilots in Spain tested industrial wastewater and 
recovered nitrogen, phosphorus and ammonium nitrate.

The pilot plants were very successful, with demonstrated recovery 
rates close to 95 %. With an eye towards the valorisation of 
recycled nutrients, according to Corona, “Field trials demonstrated 
that several recovered products can partially or fully replace 

The strength of the 
project was that we 
did not focus on a 

single ideal stream. 
We worked with 

urban wastewater, 
sewage sludge, 

industrial 
wastewater, food-
industry effluents 
and brine because 
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a real nutrient-

recovery opportunity 
but also a different 

operational 
challenge.
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conventional mineral fertilisers when application rates and timing 
are adapted to crop requirements.”

Centring collaboration in 

nutrient recycling

Sharing ideas and building intersectoral networks were key to the 
WalNUT approach. The project developed the WalNUT Platform 
to connect different players along the nutrient recovery value 
chain. “The WalNUT Platform is a web-based matchmaking 
and knowledge-exchange tool. It links wastewater producers, 
aggregators, technology providers, consultants and end-users, using 
information on nutrient quality, nutrient quantity and geographical 
distance to suggest matches,” explains Corona. By the end of the 
project, there were 119 registered users and 72 matches.

In addition, WalNUT collaborated with related projects. In particular, 
WalNUT shared technical knowledge and experiences from 
agronomic trials with a cluster of sister projects also working on bio-
based fertilisers. A broader collection of projects, Biorefine Cluster 
Europe, was instrumental in expanding the project’s outreach.

“Collaboration with related initiatives was essential because 
nutrient recovery is not only a technological challenge; it also 
involves regulation, agriculture, market uptake and stakeholder 
acceptance,” shares Corona. In addition to scientific and 
technological solutions, WalNUT offers policy recommendations 
for defining bio-based fertilisers, ensuring their circularity and 
reinforcing the bio-based fertiliser value chain.

There are many hurdles to ensuring food security and reducing 
Europe’s dependence on imported synthetic fertilisers. But 
with WalNUT’s multifaceted approach, the entry of bio-based 
fertilisers into the circular economy is within reach.
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