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A multi-criteria framework to identify the most promising nutrient recovery and bio-based fertiliser
technologies for circular agriculture in Europe.

CONTEXT

Europe depends heavily on
imported mineral fertilisers,
creating vulnerability and
environmental burdens.
Recovering nutrients from
secondary raw materials closes
resource loops, reduces
emissions and supports the
transition to circular, resilient
agriculture.

Secondary raw
materials

Manure, digestate,
wastewater, sewage

sludge, organic 
residues

Nutrient recovery
technologies

Biological, chemical,
physical, 

thermochemical.

Bio-based
fertilisers

Nutrient products
for soil and crop

application

CA

Circular
agriculture

nutrient recycling,
soil health and
food security

OBJECTIVE

To screen and prioritise
nutrient recovery and bio-
based fertiliser technologies
from secondary raw materials
in order to identify the most
promising solutions for further
technical, environmental and
socio-economic assessment.

METHODOLOGY

1 Initial inventory: >150 technologies

2
Classification by process type

Biological Chemical Physical Others

3 Definition of 6 evaluation indicators

4
Expert assessment
Qualitative scoring 1–5
Internal consistency checks

5
Stakeholder workshop
Researchers, users, industry, policy actors;
Feedstock suitability, fertiliser
characteristics, technology characteristics.

6
Normalisation and weighting
Combining expert and stakeholder inputs

7 Ranking + sensitivity analysis
Assess ranking stability under alternative weighting scenarios

Final shortlist: 25 technologies

EVALUATION
INDICATORS

Feedstock
availability

Technology
maturity

Availability
& cost

Regulatory &
market framework

Efficiency &
agronomic
applicability

EU alignment &
replicability

KEY RESULTS

TRL distribution

Feedstock

Food waste

MAIN INSIGHTS

Technologies with established value chains and widely available raw 
materials offer more consistent performance.

Regulatory certainty and market readiness have a significant impact on the 
potential for implementation.

Ease of use from an agronomic perspective and compatibility with current 
farming practices are key to market acceptance.

CONCLUSION

The proposed prioritisation framework combines
expert assessment, stakeholder participation and
robustness analysis to support decision-making
in nutrient management, policy design and
investment planning, helping accelerate circular
nutrient management in Europe.
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Most represented technology families

Anaerobic
digestion

Composting Hydrolysis

- 97%
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Green waste Manure

3%
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