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EU Biowaste Generation & Compost Potential ECN

Compost and Digestate
for a Circular Bioeconomy

EU generates: BIO-WASTE COLLECTED PER CAPITA IN SELECTED COUNTRIES
GROUPED INTO QUARTILES
120-140 Mt

(kg/capita/annum)
of biowaste per year
- > 166 kg/ca/a

. >91 <166 kg/ca/a

Only ~50% is currently
recycled into compost

- 2 kg/cal/ 4
and digestate W -5 ﬁ

. >52 <91 kg/ca/a

42 Mt of 29 Mt of
biowaste into biowaste into
compost (21 Mt) digestate

Scaling separate biowaste collection across Europe Pertuga

could unlock millions more tonnes of compost for
agricultural soils

’ «w

Sources: ECN & EEA data. Excludes derived estimates
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Gap: Quantity and Availability of Quality Feedstock
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Feedstock availability in EL (M1)
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Compost to Support Soil Health in Europe E
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* Increasing pressure on soils: degradation, erosion, loss of organic matter

e Climate change intensifies droughts and extreme weather, further
pressuring soils

 Soil health needs support from available resources, and these resources
need to be made available and accessible to farmers

Compost can be a key resource and solution to the soil health challenge

ESP Plenary Meeting 2026
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Why long-term evidence is essential
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* Compost = slow-release, cumulative effects

* Soil changes occur over years, not a single season

e Short-term trials underestimate impact vs. pure nutrient-based fertilisers
 Compost works differently from mineral fertilisers

* Long-term data is needed to understand lasting effects on soil health
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Consistent improvements in soil health across trials
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Evidence from long-term scientific field trials (ECN Fact Sheets)

Key Findings of Long-Term Compost Application

o Stores and stabilises organic carbon in soils.

‘ Improves structure, porosity, and water retention, enhancing drought resilience.

Enhances soil biodiversity, supporting structure and nutrient supply.
. Provides a reliable, steady supply of available nutrients.

) Shows no significant accumulation of impurities and heavy metals after long-term use.

¥ Supports stable crop yields and quality after repeated applications.

@ Consistently maintains and increases soil organic matter, improving structure and the soil web.



Long-term impacts of compost application

Compost and Digestate
for a Circular Bioeconomy

(
Immediate nutrient
availability

High nutrient leaching
and no nutrient pooling

Negligible soil health
benefit effects

Soil heavy metals

eimilar to compost
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Compost Stimulates Self-Sustaining Nutrient Cycle

Compost contains 15—32% organic matter, which is
the foundation of soil fertility.

- Organic matter and its bound nutrients feed soil
organisms

->» Soil organisms mobilise nutrients for plants

-> Plants grow and return carbon to soil

- Carbon feed microbial life




Fertiliser Replacement Potential

Share of Crop Nutrient Demand Supplied (%)
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Mineral Fertiliser Top-Ups
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Mineral fertilizer replacement

potential by green- and biowaste

compost for N and P205 (average)

2> Y1:N=11% P205 =39%
2> Y5:N=33% P205 =52%
2> Y10:N=42% P205=62%
2 Y20: N=56% P205=72%



Economic Benefits (100 ha Farm Model)

Compost and Digestate
for a Circular Bioeconomy

Annual Total Cost (€)

57000

54500

52000

49500

47000

44500

42000

39500

37000

34500

32000

Phase 1.
Establishment /
Initial nutrient release

I 10 t/ha, low-high (k=0,05-0,12)
15 t/ha, low-high (k=0,05-0,12)
------- Mineral-only (baseline)
—— 10 t/ha, median (k=0,08)
——— 15 t/ha, median (k=0,08)

Phase 2.
Soil accumulation

& Buffering phase

Phase 3.
Stabilisation /
Substitution phase

A

1

| 1 1 1 1

1 1

1 1 1 1 | | | 1

6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

Year

-> fertiliser cost
savings may begin
between years 5 and
10 with repeated
annual applications,
depending on climate,
soil, and management

-> By year 20,
reductions of 9 to 23%
in annual fertiliser
costs are possible.
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The Navarra Project — C.1.C. / University of Bolognha
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Compost and Digestate
for a Circular Bioeconomy

* Scope: Investigating the fertilizing efficiency and the main effects on the soil following the use of composted soil improvers of different

origins in medium-long term field tests

B Compost every year B Compost once in 3 years

* Period: Autumn 2018 — ongoing

3,5

3,0
o 2,5
o 2,0

© 15
X

Trial
beginning
(2018)

Ctrl-NF ACMdig ACF

= |ncrease of SOC in all the plots treated with
compost

= |n 2025, on average, the increase is of 35%
after for 3-year treatment, and of 75% after
the yearly treatments

= Highest OC conservation in more stable
products (ACMy,)

Chem.

Year (crop)

X 1,0
0,5 2019 (soft wheat)
0,0

2021 (maize)

2025 (maize)

Treatment

Ctrl

compost (all
types)

Chem
Ctrl
ACM
ACMygig
ACF
Chem
Ctrl
ACM
ACMgig
ACF
Chem

Yield (ton/ha)

Compost every Compost once in

year

7,0b
12,7a
12,3a
11,2a
11,3a
1,4
11,1
11,1
9,3
12,9

4,1c

three years

56-65b

8,1a

8,3c
10,9ab
11,7a
12,0a
10,5b
1,5
12,5
12,3
13
14,9
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Compost Application Considerations ECN

Compost and Digestate
for a Circular Bioeconomy

e Application rate and timing (national regulations)

* Fertilisation plan

* Nutrient leaching

* Soil and weather conditions

* Rapid incorporation of compost in soil

* Odours or emissions released due to prolonged storage on field

Each concern is associated with a set of possible solutions
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What’s Needed to Scale Compost Use

* Barriers:
 Limited collection of quality feedstock (biowaste)
* Treatment capacity; logistical and transport issues
* Lack of awareness
* Availability of quality compost on a yearly basis
* Long-term ability and willingness to invest and dedicate to compost

* Enablers:
* Improved collection systems
* Citizen engagement
* Policy support and harmonisation
* Farmer engagement and knowledge sharing

Scaling compost use requires regional- and system-level change

=9
=

0
=]
b=
1o
mﬁ
n
o
3

rrrrrrrrrrrrrrrrrrrrrr

13



Compost’s Contribution to the VGSSM
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The long-term use of quality-assured biowaste compost on agricultural soils can contribute
several VGSSM guideline chapters.

J—— 3.1 Minimize soil erosion
I 3.2 Enhance soil organic matter content

3.3 Foster soil nutrient balance and cycles
-‘ 3.5 Limits soil contamination

3.7 Preserve and enhance soil biodiversity

3.9 Prevent and mitigate soil compaction

3.10 Improve soil water management




Compost’s Contribution to Farm Resilience
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The long-term use of quality-assured biowaste compost on agricultural soils contributes to
farm resilience in the EU through:

J—— Utilizing locally and abundant resources
I Utilizing an established and EU-wide technology

Reducing valuable natural resource use

-» Long-term soil health and nutrient cycling (regional- and soil-level)
Reducing farm costs
Reducing mineral fertiliser dependency
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THANK YOU FOR YOUR ATTENTION AND TO THE ESP ECN

aaaaaaaaaaaaaaaaaaa

y Compost offers significant value for European soils, and we
hope this highlights its contribution to the Voluntary
° 5 Guidelines for Sustainable Soil Management, and to
sustainable soil management and farm resilience in

Europe.

EUROPEAN SOIL

o‘ Voluntary Guidelines
((6) \ forSustainable Soil
B Management

ot
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Further information

Sign the manifesto
‘Save Organics in Soil’:

WWW.Ssaveorganicsinsoil.org

& Jd 0 I I

SAve OrGaNICS IN Sou

Contact:
labrie@compostnetwork.info

Fact Sheet 1:
Compost & Soil Health Improvement

Evidence from Long-Term Trials

Visit ECN website:
Fact Sheet 2:

Compost in Farm Operations compost-digestate.eu
Agronomic and Economic Relevance

P
ECN

Compost and Digestate
for a Circular Bioeconomy
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