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Main learning objectives of this module

understand the basics 
of biowaste 

management

understand the benefits 
of composting

Get an insight about key 
enabling factors and 

good policies

See good case studies 
from low and middle 

income countries
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1. Basics and Key factors



Biowaste in MSW across the world

Source: The World Bank, What a Waste, link
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Running out of soil

• Some 40% of soil used for agriculture 
around the world is classed as either 
degraded or seriously degraded

• Soil is being lost at between 10 and 
40 times the rate at which it can be 
naturally replenished.

• According to the current rates of soil 
degradation we have about 60 years 
of topsoil left. 

• Nutrient depletion is exacerbated by 
synthetic fertilizers

WEF, 2012



Composting - Objectives
The main target of composting is to convert the
organic fraction into a soil improver with
standardized quality properties, thus giving back
carbon to the soil (carbon sink) and reducing the
emissions of Greenhous Gases, particularly
methane from landfills
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Short-lived Climate Pollutants and organic fraction of 
MSW

• Short-lived climate pollutants (SLCPs) are agents that 
have short atmospheric lifetimes and a quick warming 
influence on the climate.

• Methane (from landfills and dump sites): from the 
decomposition of the organic fraction is the key SLCPs 
emitted from the municipal solid waste (MSW) sector

Dhaka, Bangladesh (Photo source: 
Stratus Consulting)

In Europe, it’s the major contributor to GHGs from inappropriate management of 
MSW (4 to 11% of total GHGs come from landfills) 



The paradox of biowaste

• It generates the highest environmental impact 
when landfilled -> has to be diverted

• Represents the highest share in MSW recyclables 
-> has to be collected to achive high recycling 
targets

• Is not targeted by the collection of informal 
recyclers -> a viable and effective collection 
scheme is not easy to set up

• Does not benefit from Extended Producer 
Responsibility (EPR) schemes -> should be 
supported through other incentive schemes
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What’s changing?
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link



Think large

Urban and rural population as percentage of world 
population (Population Division of the Department of 
Economic and Social Affairs of the United Nations 
Secretariat, 2007).

• Focus on all possible 
solutions for urban 
areas and particularly 
transitional megacities



Key elements for a successful biowaste management

Regulatory 
framework

Political 
Willingnes

s
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than 
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Source: CCET guideline 
series - composting



Key elements for successful biowaste composting

• Regulatory framework
• Visibility of compost as a valuable product
• In low income countries: low cost facilities

• Second hand machinery, rental, network of 
facilities sharing equipment

• No impurities in biowaste collected



Reward and inform citizens
• Citizens must be informed and sensitized, even not economically, just about the 

final destination of their waste. 
• Final treatment plants / areas must be visible and visited
• The misconception that an end-of-pipe facility can separate all fractions generating 

high quality end product is dangerous when it comes to explain citizens the role of 
their behaviour in separating at home

Compost give-out days in Italy

Community composting in Spain



Convenient tools

• Highest participation is 
ensured when citizens have 
the feeling that separate 
collection of food waste is, 
first of all, 

• Convenient 
• clean 
• easy 

• E.g. door to door collection 
• reduce collection frequency 

of residual waste, increasing 
frequencies for food waste



2. Composting 
technologies



Composting technology: boundary conditions
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Composting at different scales

Home composting 2

Decentralized plants
Modular industrial plants Centralized  industrial plants

Home  composting 1 Community based 
composting



Treatment options
Mixed, 
unsorted MSW

Mechanical sorting  
(shredding, 
screening)

Dry recyclables

Source 
separation by 
citizens

Clean Organic 
fraction

Dirty Organic fraction

Biostabilization

Composting Anaerobic 
digestion

Post -
composting

Anaerobic 
digestion

(Dry 
recyclables)

MBT

«biostabilised 
waste»

«quality 
compost»



Centralised / decentralised

• Various policies in middle-low 
income countries promoting 
both:

• Decentralised composting (e.g. 
TPS3R, Indonesia)

• Centralised solutions (e.g. India, 
«City Compost» support)



Composting: the proximity conundrum 

Decentralized Centralized

Food waste is 75% water -> 
avoid high transportation 

costs

Decentralized plants can be 
built quickly

Community engagement

Could help in changing the 
mindset of people towards 

waste management

Local compost sale at 
higher prices (if high quality)

Large scale plants need 
huge investments

Economies of scale in pre-
and post-treatment equipment 

(can accept feedstock with 
higher plastic contamination )

Higher contribution to 
organics diversion from 

landfill

Possible carbon credit 
support

The ‘Not in My Backyard 
Syndrome’ may hinder the 
provision of hundreds of 

micro plants.



Transportation to final usage area

• Compost must be used close to the production 
source otherwise transportation cost could make 
compost not appealing with respect to mineral 
fertilizers. 

• In some megacities, the production of compost if 
all citizens and producers collect biowaste could 
be too much to be used inside urban territory.

Additional information: EAWAG, 
marketing compost in low and 
middle income countries, link



A basic decentralized composting model

84 Waste Concern (Bangladesh) Full presentation: 
link

• Up to 3 / up to 10 tons/day (1,000-3,000 t/year)
• Box type composting system



Large scale composting – key issues
• Odor emissions

• Need for enclosed buildings 
with air treatment

• Input biowaste quality -> 
need for pre- and post-
treatments in order to get a 
quality compost

• Use of compostable bags
• Sensitization campaigns

• Compost marketing

Michele Giavini - CIC



3. Economics and Policies 
to support biowaste



Composting plants: revenues



Key factors: gate fee, compost value

Make gate fee 
attractive

Promote 
compost 
market

Subsidies to 
land application

Subsidies to 
marketing 

Green public 
procurement

Landfill tax 

Incentive 
schemes

Subsidies to 
construction

Additional information: EAWAG, marketing compost in low 
and middle income countries, link



Promote separate collection at 
source

• Act on landfill gate fee, introducing a tax to be 
returned to municipalities with the specific 
purpose of supporting source separation of 
organics.

• Set up incentive schemes to support pioneer 
experiences keeping municipalities 
challenged 

• E.g. Catalonia, Sardinia

• Look for international funding only if 
there is a local governance support and 
willingness to increase landfill gate fee

Source Florian Kolsch, CCAC meeting Berlin, 2021 , composting 
plant Dar Es Salaam, Tanzania



Sardinia – incentive scheme

2003 2010
Recycling 

rate



Improve the image of compost
• Compost does not enjoy a ready-made market 

because of
• lack of awareness and knowledge on how, how much and 

when to use compost
• misunderstanding about what compost is (e. g. expecting it 

to behave in the same way as a chemical fertiliser);
• the inclination of many farmers to focus on optimising their 

yield within a short time;
• competition with chemical fertilisers, similar low-cost 

products like manure or products perceived to be the same;
• high transport costs relative to product value, as compost is 

often produced far from its market;
• unfair regulations and policies (e. g. subsidies for chemical 

fertilisers) hindering the composting approach.

Picture M. Centemero, CIC

CIC, 2018



Increasing cost of input contamination for the 
composting plant

Michele Giavini -CIC

ARC Catalonia



3. Case studies



Spain: Vila-seca 
• Small scale composting with 

modular boxes in an amusement 
park

Source: SIRCLES project 
https://www.enicbcmed.eu/deliverable/sircles
-policy-toolkit-circular-economy-employment-
and-training



Greece: Andros
• Low cost composting with modular 

boxes in a small touristic island

Source: SIRCLES project 
https://www.enicbcmed.eu/deliverable/sircles
-policy-toolkit-circular-economy-employment-
and-training



Palestine: Beitello

• Low cost medium scale composting 
and biowaste collection in 
restaurants

Source: SIRCLES project 
https://www.enicbcmed.eu/deliverable/sircles
-policy-toolkit-circular-economy-employment-
and-training



Jordan: Aqaba
• Local made composting boxes and 

biowaste collection in hotels

Source: SIRCLES project 
https://www.enicbcmed.eu/deliverable/sircles
-policy-toolkit-circular-economy-employment-
and-training



Lebanon: Hbaline
• Composting in tunnels, locally built, 

medium scale. 

Source: SIRCLES project 
https://www.enicbcmed.eu/deliverable/sircles
-policy-toolkit-circular-economy-employment-
and-training



Tunisia: Bizerte
• Open pile composting, hired many 

people at risk of social exclusion

Source: SIRCLES project 
https://www.enicbcmed.eu/deliverable/sircles
-policy-toolkit-circular-economy-employment-
and-training



Case study: Catalonia government, Spain
• Landfill and incineration tax, steadily increasing over years. Refund 

system to municipalities to promote high quality biowaste collection
• Since the introduction of the tax, municipalities with biowaste 

collection increased from 17 to 766 in 13 years. More than 600M€ 
returned to local municipalities since its creation

• Compulsory food waste characterizations every trimester
• Incentives for continuous improvements in composting plant and 

innovation in biowaste separate collection
• A lot of promotional campaigns on biowaste

Source: ARC, ARC, Urbanwins



Case study: Catalonia government, Spain



Case study: Pune, India
• India’s ninth-most populous city - >4 million people
• Best practice of informal waste pickers organized in a cooperative 

(SwaCH): 2,200 workers-members, More than 80% are women. 80% 
of the city served.

• Door to door collection, sensitization, separation, income from 
selling recyclables, composting

• Users pay a fee to SWaCH
• Network of small scale composting plants

Source: UNESCAP , https://prizeforcities.org/project/swach-
pune-seva-sahakari-sanstha , WIEGO, Down2earth, 
Youtube



Case study: Pune, India



Case study: Dhaka, Bangladesh

• 14 million people
• First case of a large scale composting 

facility in low income country
• Financed partly with carbon credits
• Primarily market waste

• Multilevel models, from small scale to 
large scale composting

Source: Waste Concern and others



Case study: Dhaka, Bangladesh



Case study Temesi, Bali, Indonesia

• Large scale low cost composting facility (about 60 tons per day) 
operating since 2007

• Highlights:
• Ownership transferred to village foundation
• Employment opportunity for marginalized women
• High importance given to quality control
• Carbon credits for methane avoidance 
• Compost sold mainly to tourism industry
• Extends landfill lifespan by factor 10
• Environmental park Source: EAWAG, course on MSW management in low income 

countries, and www.temesirecycling.com



Case study Temesi, Bali, Indonesia

Source: EAWAG, course on MSW management in low income 
countries, and www.temesirecycling.com



Pontevedra, Galicia, Spain

• Label and visibility (Plan Revitaliza)
• Comunity composting areas for 47 municipalities, even in urban 

areas.
• Unique EU experience in a training course for “master composters” 

supported by the Province. Job creation, continuous monitoring and 
citizens involvement

• Whole management cost kept at a minimum level, including the task 
of master composters

• High quality of feedstock
• Shredded wood is provided in big bags by the Province

Source: County Pontevedra and others



Pontevedra, Galicia, Spain



References
• Collection
• World Biogas Association (2018): Global food waste Management: an implementation guide for cities
• Waste collection and transport
• Collection of MSW in Developing Countries.UN HABITAT. 2010
• UNHABITAT (2011). Collection of Municipal Solid Waste, Key issues for Decision-makers in Developing Countries
• GIZ (2020): Guide on separate collection of municipal waste in Greece, with many insights on biowaste and Guide on biowaste
• Shared container systems for megacities: AIA webinar (New York), 2021
• Integrating the informal sector
• Integrating the informal sector for improved waste management. Sanjay Gupta
• Recovering resources, creating opportunities. GIZ. 2011
• The Economics of the Informal Sector. GIZ. 2010
• Financial comparison of collection and transport systems
• Collection of municipal solid waste in developing countriesUN HABITAT (2010). (Annex 3, pages 165-172)
• Economics of biowaste collection
• REA (2016) the real economic benefit of biowaste collection.
• Composting (low income countries)
• Decentralised Composting for Cities of Low- and Middle- Income Countries, Sandec (2006)
• The art and science of composting, Cooperband (2002)
• Supplementary material on Composting. I. Zabaleta
• Equipment for small scale composting plants: TEAMS folder with material uploaded by ARC
• Modules about anaerobic digestion (low income countries)
• Anaerobic Digestion of Biowaste. Sandec. 2014
• Vermicomposting of Biowaste
• Manual of On-Farm Vermicomposting and Vermiculture.Organic Agriculture Centre of Canada
• Training Material on Composting and Vermicomposting. Ecosan & seecon
• Vermicompost, the story of organic gold. A review. Sujit Adhikary. 2012
• Biowaste Processing with Black Soldier Fly (BSF) Larvae
• Black Soldier Fly Biowaste Processing - A Step by Step GuideDortmanns et al., 2017
• General (focus on low income countries)
• CCET guideline series on intermediate municipal solid waste treatment technologies: Composting . CCET IGES/UNEP, 2020
• CCAC – US EPA, Organic Waste Separation: Program and Policy Options, 2018


