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Waste is generated where people live

Source: Alasdair Rae, 2020

50% of Spain’s population lives in

just 125 of its 8,131 municipalities
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Decentralised local composting

Both community composting and home composting are viable
options for managing biowaste in many specific areas or even
across entire territories, as an exclusive management model for
this waste stream.

Community and household composting have other applications:

* As a complementary system to models based on collection
and transport.

* As a system associated with the management of specific
large generators.

* As a system focused on training, education and awareness-
raising, etc.
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How widespread are composting plants in Europe?

Source: ECN, Eurostat, ADEME and own data
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The concept of the plant and the territory

Mixed ‘

Decentralized

Centralized J

Source: ECN, Eurostat, ADEME and own data
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Decentralised composting in Europe

Home composting is widespread.
In this context, the composting
of meat and fish is generally not
accepted.

A maitre composteur responsible for each . . .

‘community composting site is required.

An officially trained person in charge } }
or master composter is required for |
each community composting site. S~

Home composting is widely implemented,
integrated into the waste management
system and often financially incentivised.

~ {Includes community composting, with
technical requirements and, in some cases,
minimum processing times and monitoring.

Source: ECN, Eurostat, ADEME and own data
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Quantifying decentralised composting in Europe

Estimated household composting in
UE-27 (2020)

® HH composting
Other models

Food Waste
only

Food Waste +
Green Waste

Biowaste accounted for

o Catalonia g Italy ¢ Flanders g France
~1,4 % 4,1 % 9.8 % 14,6 %

Administrative / | Surveys + waste

Estimation method o
modelled characterisation

Sources: ARC (2024), Municipal Waste Statistics — Catalonia; ISPRA (2025), Rapporto Rifiuti Urbani; OVAM (2026),
Monitor Voedselverlies 2023; SDES/ADEME (2026), Déchets et gaspillage alimentaires en France en 2024; JRC, 2020
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Which approach is best suited to my territory?

IT DEPENDS OF: e Austrian model?

e French model?

e Catalonian model?
e Pontevedra model?
* Social and territorial policy. e Flemish model?

e Ljubljana model?

e Need of LOCAL employment.

e Willingness to create services.

e Geographical distribution.

e Bio-waste quality.

e Existence of equipment and local

facilities. MODELS

... ADAPTED TO
EACH TERRITORY
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Key elements of the local treatment model

The effectiveness of any separate waste management model depends on several elements that must
always be part of a long-term strategy.

Development of a regulatory framework - municipal ordinances.

Environmental education and public awareness-raising to encourage
participation <=> communication <=> information.

Development of technical tools for service operation, monitoring and
continuous improvement, including performance indicators.

Introduction of financial or in-kind incentives (e.g. waste fee discounts,
tickets to local events, prize draws featuring local products, discounts at
local shops) and/or environmental taxation measures linked to participation,
with the ultimate goal of implementing pay-as-you-throw (PAYT) schemes.
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The key factors in community composting

SOCIAL <\
DESIGN / Participation COMPOST QUALITY

Confidence

Location Parameters
Dimensioning Transparency Frequency of analysis
Common elements
Further elements
TRACEABILITY
Batchs
Parameters
TECHNICAL

Measurement of bio-waste treated
Type of composters

Bulking material
Operational model

TRAINING ———3
—_— MONITORING

Professional master composters  Monitoring visits
Volunteers Maintenance visits
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Quality of community compost

Class |Potential use

A++ Organic agriculture. Use as fertilizer
A+ Organic agriculture. Use as fertilizer

A Organic agriculture. Organic amendment

B++  Agriculture and horticulture

B+ Agriculture and horticulture

B Agriculture and horticulture
C+ Fruit growing - gardening - forestry
(o Fruit growing - gardening - forestry

D Gardening - forestry

E No feeding cultures

Source: Saha et al, 2010; Puyuelo et al, 2019;
Arizmendiarrieta, 2024

Generic compost Manure compost Green compost Vermicompost
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Pontevedra

(Revitaliza) Rioja alavesa  Pallars Sobira LOCAL COMPOSTING
IN DIFFERENT
CONTEXTS
(SPAIN)
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Plan Revitaliza (Pontevedra)

Pontevedra (Galicia) — Plan Revitaliza

- > 8,000 home composters

- > 300 community composting sites (1,376 composting units
installed)

- 37 municipalities with community composting (47 municipalities
participating in the programme)

- Total treatment capacity: = 4,000 tonnes-year™

- Agrocomposting systems linked to agricultural cooperatives (e.g.
Martin Codax, a major regional wine cooperative integrating winery
residues and municipal biowaste)

- Technical training: more than 60 specialised professionals trained,
covering operational, regulatory and communication aspects
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Plan Revitaliza (Pontevedra)
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Plan Revitaliza (Pontevedra) - Other considerations

Costs are based on

actual operational data =165-170 €t BW composted Estimated savings: ~ 110-115 €-t!
under optimal conditions

Conventional
system (reference)

= 280 €-t! (collection, transportation and treatment)

Operating costs
* 90 % personnel
*< 10 % consumables

Additional costs: "
_ Key vulnerability
» Bulking agent: = 70 €-t-1

» Depreciation: = 15-20 €-t-1
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Rioja Alavesa (Spain): a hybrid model for biowaste management

In recent years, models combining the separate collection of the organic fraction of municipal waste (OFMSW) with local composting have
been developed. This is the case of Cuadrilla de Laguardia—Rioja Alavesa (Basque Country).

Territory
Dispersed population: ~11,200 inhabitants over 316 km2
15 municipalities and 23 population centres.

High seasonality:
* Presence of second homes.
« Significant tourism activity

Main economic activities:
* Vine growing
* Wine industry

Mixed context: low population density with the presence of large generators.

Source: Cuadrilla de Laguardia Rioja Alavesa, Municipality of Kripan, 2022)

PhD. Ramon Plana - Organic Wastes Management Consultancy

plana.compost@gmail.com — www.maestrocompostador.com



Kripan (Rioja Alavesa)

VOLUNTARY

Household composting

Community composting - | A >

MANDATORY

Separate biowaste collection (door-to-door, 2 days-week")
Identified bins (TAG) — data uploaded in real time.

Source: Cuadrilla de Laguardia Rioja Alavesa, Municipality of Kripan, 2022)
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Community composting in Rioja Alavesa

Source: Cuadrilla de
Laguardia Rioja
Alavesa, Municipality
of Kripan, 2022)
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Mini-facilites and contingency points

« Composting modules (10 m3)

Elevated bulking agent container
Information panel

Contingency drop-off area

Management area for collected biowaste

Source: Cuadrilla de Laguardia Rioja Alavesa, Municipality of Kripan, 2022)
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Integration of large generators: Marqués de Riscal

A significant HORECA complex integrated into
the local composting model:
 5-star hotel and winery complex.
+ Several restaurants, cafés and event/catering
services.
+ A significant and highly concentrated biowaste
generator.
* Integration into the same local management
model used across the territory.

A demanding test for the model — and a highly visible showcase of what local composting can achieve
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Results of the model (Rioja Alavesa)

Collection improvement:
¢ Residual waste fraction:
e from 12,79 to 4,82 kg/inhab-month
*-62%

e Light packaging:
e from 2,43 to 3,17 kg/inhab-month
System efficiency: e +30 %
e Collection using an electric vehicle
e Reduction in residual waste collection
frequency: -40 % to -66 %
* Removal of 25% of residual waste
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Source: Cuadrilla de Laguardia Rioja Alavesa, Municipality of Kripan, 2022)
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Results of the model (Rioja Alavesa)

Biowaste quality Capture and operation
* <1% impurities in collection and composting * 4.15 kg/inhabitant-month of residual waste (Kripan, April)
* Impurities virtually absent in the final compost * 12 tonnes collected in 6 months

Key vulnerability

Source: Cuadrilla de Laguardia Rioja Alavesa, Municipality of Kripan, 2022)
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Pallars Sobira (Lleida)

Malmercat, Pallars Sobira (Catalonia, Spain)
Source:Ajuntament de Soriguera

Key vulnerability

Population centres generating less than 50 tonnes per year
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LOCAL COMPOSTING
IN DIFFERENT
CONTEXTS
(REST OF THE WORLD)
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The Flemish model: a regional network supporting local composting

Implementation and coverage
Launched in 1995; expanded to almost all Flemish municipalities.
Over 40% of the population practices home composting.

Organisation and human resources
Regional coordination and training by Vlaco.
z5,000.Master Composters trained o.vc.ar 25 years; fZ,OOO active volunteers. Key vulnerability
=40 trainers supporting volunteer training and continuous development.

Municipal environmental officers supporting local volunteer teams.

Operational approach
Restricted range of accepted materials, primarily plant-based kitchen waste \_ Y,
and garden waste, with meat, fish and other animal-derived food residues
generally excluded.

Practical guidance, demonstrations and direct support to households.
Integration with separate biowaste collection, providing complementary
management routes for different organic waste streams.

Source: Van Stichelen, K., 2023 and own data
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Bolivia - To Pachamama through composting

INTEGRATED WASTE MANAGEMENT LAW - 28 October 2015

https://redcompostaje.mmaya.gob.bo
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Bolivia - Tiquipaya

Tiquipaya Biowaste Composting Plant (Cochabamba)

Treatment capacity 800 t year!

PhD. Ramon Plana - Organic Wastes Management Consultancy

plana.compost@gmail.com — www.maestrocompostador.com



Bolivia (La Paz) - Community composting

Community Composting in Auquisamana and Laka-Uta (Segiiencoma), Bolivia

Key vulnerability
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USA - Local composting in New York City

Key vulnerability

In New York City, local composting has
been part of the municipal strategy to
reduce the amount of biowaste requiring
collection and centralised treatment.

Despite major funding cuts in 2024, the
community composting network remains
active thanks to City Council support, although
its long-term funding is still uncertain.

Community Composting In New York City
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Mongolia - Household and community composting (Ulaanbaatar)

Adaptation of the treatment model to local
conditions:

v Shortage of bulking agents
v Extreme winter temperatures
v Low generation of food waste
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Mongolia - Compostatge doméstic i comunitari (Ulaanbaatar)

. . K I bilit
v Kindergartens, primary and

secondary schools.
v Participation of students and
teachers. \_

v Expansion to large waste generators.

PhD. Ramon Plana - Organic Wastes Management Consultancy

plana.compost@gmail.com — www.maestrocompostador.com



China — Sowing the seeds in the Far East

Study visit on decentralised composting examples in Spain

organised by the Vanke Foundation (October 2019)
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China — Sowing the seeds in the Far East

“When we return to China, we will adapt what we

have learned here to our own context.”
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China - Community composting

Since 2019, the Vanke Foundation has led pilot programmes in 50
communities across 22 cities in 14 provinces.

Safe composting practices, accepted by local residents; activities
remain ongoing at nearly half of the sites.

Some cities (such as Qingdao) offer incentives for local
composting.

Key vulnerability
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Israel - Kibbutz Baraam (Upper Galilee)

Key vulnerability

- J
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It looks easy, but don’t be fooled...

Volunteer
without training

The politician at the
ribbon-cutting ceremony

Potential new
participans

The struggling
The public funding technician

authority
COMMUNITY COMPOSTING (family photo)
Source: Campustaje, Carlos Jimenez 2019
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Thank you very much!!!

plana.compost@gmail.com
www.maestrocompostador.es
@RPlanaCompost
fearesiduos@gmail.com
www.fearesiduos.com

@FeAresiduos

“As we have amplified our ability to shape the world, so
we become more responsible for the long afterlives of
that shaping. The Anthropocene asks of us the question
memorably posed by the immunologist Jonas Salk:
‘Are we being good ancestors?’

Robert Macfarlane, Underland: A Deep Time Journey
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