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The greenhouse gas methane (CH4) is responsible for about one-third of the global warming 
we experience today. As it has a much shorter atmospheric lifespan than CO2, deep and 
rapid reductions in methane emissions are among the fastest and most impactful ways to 
mitigate near-term temperature rise.

Urban and peri-urban organic residues account for approx. 20% of global anthropogenic 
methane emissions, primarily through the anaerobic decomposition of organic matter in 
dump sites and engineered landfills. At the same time, organic residues are a key source 
of biogenic carbon and nutrients. The current linear (organic) waste system misses multiple 
opportunities of returning carbon and nutrients to soils and replacing fossil with bio-based 
fuels/material, while at the same time reducing methane emissions. Organic residues should 
be prevented, reduced and managed as a circular commodity to support agriculture, energy, 
waste and other sectors on their path to net zero. 

3.	 ACT ACROSS SECTORS AND 
AT MULTIPLE LEVELS OF 
GOVERNMENT:  
 
Effective circular resource and nutrient 
management requires a whole-of-government 
approach that aligns local, regional and 
national multi-sector actions to overcome 
administrative silos and close the loop from 
farm to fork, waste to value and resource to 
soil.	  

4.	 INVEST IN GREEN SKILLS: 
 
Transitioning to circular organic waste 
management systems also requires skilled 
personnel through vocational training and 
STEM education in the waste-food-energy-
climate nexus. Expanding training in circular 
organic residue and carbon management 
supports sustainable practices, creates green 
jobs and fosters environmental stewardship.

1.	 TREAT ORGANIC RESIDUES AS A 
CIRCULAR COMMODITY:  
 
Organic residues and nutrients should be 
primarily returned to soils and agricultural 
systems to support food security and to 
safeguard the environment and livelihoods, 
while prevention and reduction of organic 
residues are equally important. 

2.	 MOBILISE FINANCE:  
 
Mobilising finance for circular organic waste 
management requires governments to provide 
a clear and comprehensive policy framework 
with standards and incentives that create 
a level playing field and acknowledge co-
benefits. Financial institutions should promote 
integrated and blended finance solutions 
that support robust business models, which 
align supply and demand to ensure organic 
residues are returned from urban areas 
to rural soils, maximising their value and 
sustainability.        	  

THE FOUR CENTRAL MESSAGES AND RECOMMENDATIONS OUTLINED 
IN THIS THINK PIECE ARE:
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THE CURRENT LINEAR SYSTEM  
AS A MISSED OPPORTUNITY 1

Current waste management approaches remain largely linear and fragmented in most regions 
of the world, with organic waste often ending up in landfills or dumpsites instead of being 
avoided, recovered and reused. This challenge is particularly significant in developing coun-
tries, where usually over 50% of municipal solid waste consists of organic materials. As a re-
sult, valuable biogenic carbon and nutrients are lost, and methane emissions increase through 
anaerobic decomposition in solid waste as well as waste water management and disposal. 
Landfill gas collection is a widely used measure, but its mitigation effect is limited, as most of 
the methane is still released into the atmosphere.

Linear systems have a negative effect for both rural and urban areas: While carbon and nu-
trient cycles remain broken with detrimental effects for soils, agriculture and ultimately food 
security, cities are facing growing pressures on their food, energy and material systems. In-
creases in global temperature further intensify these challenges.

““Circular economy is a way of living 
and doing business, where the value of 
materials and substances is maintained, 
resulting in a reduced and balanced ex-
change with the natural environment.”* 

* (Kosmol et al. 2025)  https://doi.org/10.60810/
openumwelt-8085

In a circular economy approach, organic residues and 
their nutrients are returned to soils and agricultural sys-
tems, thereby becoming a strategic resource for improving 
soil quality, sequestering carbon, strengthening nutrition 
and increasing resilience to climate and supply chain dis-
ruptions. Moreover, green jobs and local value are created 
by supporting the bioeconomy and energy transition. The 
diversion of organic residues from landfills or the avoid-
ance of non-sewered sanitation reduces methane emis-
sions with positive effects for the climate, environment, 
public health, and livelihoods. Returning organic residues 
from cities to rural areas strengthens the link between ur-
ban consumption and rural production and recognises the vital role of organic matter in re-
storing nutrient flows and maintaining biogenic carbon cycles. To achieve this, the quality, 
quantity and fair distribution of organic residues must be ensured through good governance, 
management, and control. It requires coordinated action across operational, sectoral and ju-
risdictional levels.
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MAIN PILLARS OF THE RESOURCE-CENTRIC APPROACH INCLUDE:

•	 Recirculation to Soils and Agriculture: Organic products such as compost, digestate, animal 
feed and others derived from separately collected and treated organic residues offer significant 
benefits for agriculture and the environment by closing nutrient cycles. When applied to soils, 
these products enhance soil health, fertility and water retention, leading to higher crop yields and 
a reduced need for synthetic fertilisers. Only materials that meet rigorous quality and safety criteria 
should be applied to soils though; contaminated materials must be identified through inspection 
and either treated or excluded from use. 

•	 Contribution to Energy Transition: Considering biogas/biomethane production from organic resi-
dues within the broader context of local development is essential. As baseload-capable renewable 
energy, it can help to increase energy security, reduce dependence on (imported) fossil fuels, cre-
ate local jobs and improve air quality. Linkages with hydrogen open up new avenues for producing 
a range of synthetic fuels. However, the cultivation of biocrops on arable land must be avoided to 
prevent competition with food crops. Proper operation and regular maintenance of biogas sys-
tems are imperative as is efficient flue gas cleaning. Emissions from leakages, especially methane, 
must be avoided. 

•	 Building a Bioeconomy: Organic waste can serve as a feedstock for the chemical industry to 
produce biopolymers and other bio-based materials. These can be used to manufacture biode-
gradable or compostable alternatives to conventional plastic products, such as packaging and 
agricultural films. It is important to examine the full life cycle of biobased materials to ensure they 
are beneficial to the environment beyond the reduction of fossil resources. International standards 
for managing and recycling bio-compostable and biodegradable materials are needed, as current 
systems are not designed for handling these.

THE RESOURCE-CENTRIC APPROACH: 
FROM THREAT TO OPPORTUNITY2

CIRCULAR ORGANIC WASTE SYSTEM
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THE RESOURCE-CENTRIC APPROACH: FROM THREAT TO OPPORTUNITY2

Based on a political decision taken in 1993 and after 
a transition period to set up treatment capacities, 
Germany banned the landfill of untreated municipal 
waste in 2005 through strict criteria for the accept-
ance of waste on landfills. As a result, the creation 
and emissions of methane by landfills have declined 
naturally over decades. Methane capture through 
landfill gas collection is mandatory and used where 
feasible, though its overall methane mitigation 
impact remains limited. Germany’s ban was key to  
reducing methane emissions in the waste sector by 
more than 90% as compared to 1990.

Parallel to this shift, Germany continuously ex-
pands separate collection of organic waste and 
biological treatment through anaerobic digestion 
and composting for these residues. While rising 
collection and treatment volumes slightly increased 
process-related emissions, organic matter and 
nutrients are largely recycled into agriculture and 
landscaping under strict quality controls - illustrating 
the successful transition toward circular nutrient and 
carbon management (right graphic below).
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The following case studies illustrate how robust policy frameworks and data-driven innovation can 
accelerate the transition towards circular, low-emission waste management. They highlight the impor-
tance of regulatory measures and decentralised, technology-enabled solutions for achieving large-
scale transformation across the sector.

The Food Shifters project in Belgrade applied circular economy 
principles to cut commercial food waste through data-driven 
and decentralised solutions. A GIS platform mapped 10,000 
waste generators, while the SWEET tool assessed composting 
and anaerobic digestion (AD) scenarios. AD, for example, could 
reduce over 1 million tCO2e by 2050—an 8.4% annual cut—
and help meet nearly half of Serbia’s 2028 biodegradable waste 
target. A pilot AD plant at IDEA supermarkets demonstrated 
feasibility, processing 10 tons/day with a €116,300 investment 
and producing biofertiliser. Despite data and capacity challeng-
es, the model proved effective, replicable, and aligned with EU 
circularity and climate goals, emphasising collaboration and  
by-product valorisation.

The Food Shifters – introducing food waste management in 
the City of Belgrade Pictures: food waste quantity measurement process

CASE STUDY 2: The Food Shifters: A Voluntary Scheme for Sustainable Food Waste 
Management Serbia (Jul 2019 – Jun 2020) 

CASE STUDY 1: Domestic waste management approach and experience from Germany
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The successful scaling of the models presented above requires overcoming  
significant barriers.

Policy Action Across Sectors: Effective circular resource and nutrient management re-
quires breaking down sectoral silos and adopting cross-sector strategies that link food 
production, waste, energy and soil systems. A whole-of-government approach is essential to 
align local, regional and national efforts, supported by long-term frameworks and coordinat-
ed governance across sectors. A level playing field between products derived from organic 
residues and fossil-based alternatives is needed. Subsidies for fossil-based products must 
be addressed or equal opportunities for bio-based products established. Policies should 
mandate separate collection and treatment of organic waste, penalise unsustainable prac-
tices, and attach a price to the positive externalities arising beyond climate protection. A 
balanced mix of incentives, regulation and information measures helps to remove barriers, 
reform unsustainable subsidies and promote circular economy practices. Steering bodies 
involving public, private and financial actors can facilitate implementation, funding, innova-
tion and capacity development. Local implementation should account for limited administra-
tive and financial capacities, requiring targeted support and capacity development to ensure 
effective action on the ground. 

SYSTEMIC REFORMS: 
POLICY, FINANCE, AND SKILLS 3

The URNCC initiative under India’s Swachh Bharat Mission 
(2019–2023) demonstrated how organic waste can become 
a resource for agriculture through coordinated multilevel 
governance. Linking urban local bodies (municipalities) 
with farmer producer organizations, it established viable 
business models, financial incentives, and quality standards 
to channel city compost back to farms. Supported by multi-
ple ministries, India’s National Bank for Agriculture and Rural 
Development, state authorities, the regional university and 
GIZ, the initiative integrated waste, agriculture, and finance 
policies into one circular system. By connecting national 
programs, state-level incentives, municipal implementation, 
a digital market app that connects demand and supply, and 
farmer uptake, URNCC exemplifies how cross-sectoral and 
multilevel collaboration can close nutrient loops and strength-
en both waste management and soil health.

GIZ Urban-Rural Nutrient & Carbon Cycle

Soil Protection and Rehabilitation for Food Security (ProSoil) India 

– Sector Network Natural Resources and Rural Development Asia Picture: Organic waste collection in Maharashtra
© GIZ / Ronny Sen

CASE STUDY 3: URBAN RURAL NUTRIENT AND CARBON CYCLE (URNCC), 
MAHARASHTRA, INDIA
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Reshaping Finance Solutions: Currently, only around 
2% of global climate finance targets methane mitiga-
tion, and most waste-related funding still supports line-
ar systems. Circular models face financing barriers such 
as high collateral requirements, limited risk-tolerant 
capital and low awareness of their multiple benefits and 
revenue streams. Particularly operational costs, the bulk 
of project financing, remain a critical gap. Mobilising 
finance for circular organic waste management requires 
supportive policy frameworks including clear incentives, 
strong business models and a new approach on fund-
ing criteria of financial institutions. Development banks 
and financial institutions should adjust their taxonomies 
and broaden their scope beyond waste management or 
methane control to integrated approaches that include 
nutrient recycling, bioenergy and soil restoration, as 
addressed by the proposed Harmonised Circular Econ-
omy Finance Guidelines*. Infrastructure funding should 
systematically support the full recycling of organic 
residues into soils and bioeconomy systems. Targeted 
and blended public–private investments that recognise 
organic residues as valuable resources can de-risk cli-
mate-positive circular projects. Performance-based fi-
nance, carbon pricing and ecosystem service payments 
can further strengthen the financial viability of transport, 
treatment and recycling facilities, supporting the devel-
opment of robust and sustainable business models. 

SYSTEMIC REFORMS: POLICY, FINANCE, AND SKILLS3

CASE STUDY 4: THE CITY CLIMATE GAP FUND

The City Climate Finance Gap Fund, a global partnership imple-
mented by the World Bank and European Investment Bank with 
support from GIZ, supports cities in low- and middle-income  
countries to prepare climate-smart investments. Solid waste 
management has emerged as the most requested area of sup-
port, accounting for 37% of projects currently under prepa-
ration.* Through targeted technical assistance and capacity 
building, the Gap Fund enables cities to assess and design 
organic waste treatment systems. For instance, through the 
Gap Fund Detailed Project Reports (DPRs) for biomethana-
tion plants in Indian cities were developed, aimed at producing  
bio-CNG for public transport, leveraging financing from the 
Mitigation Action Facility (MAF) and unlocking domestic fi-
nancing through the Swachh Bharat Mission 2.0. Barriers such 
as limited local capacity and fragmented data are overcome 
through tailored, city-owned processes and embedded ca-
pacity building. 

City Climate Finance Gap Fund

*City Climate Finance Gap Fund Annual report 2024.

Picture: Integrated Waste Management Plant in Goa 
(Goa Waste Management Corporation (GWMC)

* https://www.ifc.org/en/insights-reports/2025/harmonized-circu-
lar-economy-finance-guidelines
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Investing in Green Skills: The transition to circular systems 
is not only capital, but also labour-intensive. Developing ex-
pertise in resource recovery, processing and recycling tech-
nologies demands both technical and soft skills, from engi-
neering and digital literacy to systems thinking and business 
management. Universities and school education systems are 
key actors in this effort. Governments should integrate circu-
lar economy and green job training into into STEM (Science, 
Technology, Engineering, and Mathematics) education and 
vocational programs and curricula, fostering talent across 
the waste–food–energy–climate nexus. Collaboration be-
tween public and private sectors and academia is crucial to 
build sustainable value chains and ensure equitable access 
to green jobs for youth, women and marginalised groups. 
Equally important is the collaboration with the informal waste 
sector that represents over 50% of the workforce in some 
municipalities. Improving working conditions, providing so-
cial protection, and integrating informal workers into formal 
tawareness around circular waste management practices.

In Accra, waste accounts for nearly half of greenhouse gas 
emissions. The C40 Cities Finance Facility (CFF) supported 
the city in developing a community-based waste manage-
ment model focused on source separation and a 466-ton/
day composting plant. With 54% of municipal waste be-
ing organic and 90% landfilled, the project targets a major 
emissions source, aiming to avoid 5.2 million tCO2e over 25 
years and create 4,600 job-years during construction. A key 
strength is the integration of informal waste workers. Com-
munity engagement and behaviour change around waste 
separation are also central. The project links composting 
with urban greening and agriculture, promoting social in-
clusion. To overcome financial barriers like high upfront 
costs, a blended finance approach is proposed, combin-
ing CSR, reverse supply chain financing, equity, and debt. 

C40 Cities Finance Facility | Waste management solutions

SYSTEMIC REFORMS: POLICY, FINANCE, AND SKILLS3

Picture: Community Engagement Activity to educate 
on Source Separation 
© GIZ 

CASE STUDY 5: ACCRA-GHANA: WASTE MANAGEMENT: C40 Cities Finance Facility (CFF)
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GLOBAL ACTION OPPORTUNITIES 4
Re-thinking methane mitigation and organic residue management is not only a climate im-
perative but also a fundamental redefinition of today’s linear waste systems. By adopting a 
resource-centric, circular approach, we can close nutrient and carbon cycles, reduce reliance 
on fossil fuels, enhance soil health and food security, and unlock new economic opportunities. 
The case studies presented in this paper demonstrate that such transformation is achievable 
through targeted, cross-sectoral and multilevel collaboration.

It is now up to policymakers and all relevant stakeholders highlighted in this Think Piece to 
establish the political, financial and institutional frameworks needed to turn a climate challenge 
into a foundation for a resilient, sustainable and prosperous society. 

THE INTERNATIONAL FRAMEWORK

The Declaration on Reducing Methane from Organic Waste (ROW) endorsed at COP29 and signed 
by more than 65 states, promotes better organic waste management, addresses food loss and waste, 
and calls for closing nutrient cycles, rebuilding soils, enhancing food systems, and strengthening the 
bioeconomy. 

It supports the Global Methane Pledge (GMP), launched in 2021 by the Climate and Clean Air Coa-
lition (CCAC) partners, incl. the European Commission, providing a voluntary framework for countries 
to collectively reduce methane emissions by 30% from 2020 levels by 2030. 

This could prevent over 0.2˚C of warming by 2050, as methane is about 86 times more harmful than CO2 
in terms of its global warming potential over a 20-year horizon (GWP20).

COP29 Declaration on Reducing Methane from Organic Waste
Homepage | Global Methane Pledge
Climate and Clean Air Coalition | Homepage | Climate & Clean Air Coalition

v
CASE STUDY 6: PREVENT Waste Alliance 

The PREVENT Waste Alliance promotes GHG mitigation 
through organic waste solutions. In cooperation with the  
Climate and Clean Air Coalition (CCAC),  PREVENT’s  Organic 
Waste Working Group pilots the Black Soldier Fly (BSF) ap-
proach for treating organic waste and producing feed and fer-
tiliser in Côte d’Ivoire, Ethiopia, and Uganda. PREVENT is an  
international think-and-do tank for the Circular Econo-
my, uniting over 600 members. In addition to organics, the  
network drives progress on circular plastics, e-waste, financ-
ing, and more. Launched by the German Federal Ministry for 
Economic Cooperation and Development (BMZ) in 2019, its 
secretariat is coordinated by GIZ.

PREVENT Waste Alliance PREVENT/CCAC Black Soldier Fly project

Picture: Organic Fertiliser Production in Kampala

© Piotr Barczak, Africa Circular
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