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Agenda

Organic Waste Approaches for GHG mitigation

Welcome and news from PREVENT 10 min

Jan Janssen, showcase of Solid Waste 

Management GHG emissions calculator Brazil

20 min

Felipe Souza Marques (CI Biogas), Biogas 

from organic waste and GHG mitigation

15 min

Stefan Diener (Eclose), GHG mitigation 

through the Black Soldier Fly approach

15 min

Discussion and wrap up 30 min
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PREVENT Waste Alliance

• International ‘think and do tank’ for circular economy practitioners 

• 600 members from the private sector, academia, civil society and 

public institutions

• Launched in 2019 by the German Federal Ministry for Economic 

Cooperation and Development (BMZ)

• Working groups on three material streams:

• Plastics (incl. sub-topics such as EPR and Plastic Credits)

• E-Waste and Batteries

• Organic Waste

• Working groups on cross-cutting issues: Financing Circular Economy; 

Digitalisation and Circular Economy; Awareness Raising/Behaviour 

Change

• Pilot projects and innovation programmes
Visit our website and follow us on LinkedIn!

https://prevent-waste.net/our-topics/
https://prevent-waste.net/our-topics/
https://prevent-waste.net/our-topics/
https://prevent-waste.net/
https://www.linkedin.com/company/prevent-waste-alliance/


Highlights from the PREVENT network

• PREVENT General Assembly takes place on 29 April at 2pm CEST

• Recording of webinar on Black Soldier Fly project soon available

• Sessions of PREVENT and its members @WCEF 2025 in Sao Paulo,

→ PREVENT Get together on 14 May at 1:00-2:00pm at 

WCEF GIZ booth

Register NOW:

- PREVENT Accelerator session (hybrid) on 

Practical Guidance to Access Circular Financing

- PREVENT Accelerator session (virtual) on 

how accelerator programmes foster innovation

- GIZ Accelerator Session (hybrid) on 

Achieving Climate Goals through Circularity Visit our website and follow us on LinkedIn!

https://prevent-waste.net/wcef-2025-accelerator-session-closing-the-gap-practical-guidance-to-access-circular-financing/
https://prevent-waste.net/wcef2025-accelerator-session-from-ideas-to-impact-how-accelerator-programmes-foster-innovation/
https://prevent-waste.net/wcef-2025-accelerator-session-dont-waste-time-achieving-climate-goals-through-circularity/
https://prevent-waste.net/
https://www.linkedin.com/company/prevent-waste-alliance/


• SWM GHG Calculator assists in understanding 
the effects of several waste management 
options on GHG emissions at an early stage

• Calculator can be used by persons with basic
sector knowledge; however advanced 
knowledge might improve the results and 
their interpretation

• Calculator relies on default national or 
regional values, transport is not included

• 2022 update with new figures (Global Warming Potential, emission factors etc.)

• The SWM GHG calculator supports life cycle thinking, 

not IPCC accounting (national GHG inventories)

Introducing the global level SWM GHG calculator 



Estimating GHG emission reductions through waste 
management options

• Input required:

• Country

• Total Waste Amount

• Waste composition in percentages of wet 
weight

• Classification of water content

• Country-specific GHG electricity emission 
factor

→ Result compares GHG emissions of up to four 
scenarios 

→ Recommendation to adapt default values 
suggested by the tool (e.g. MSW generation rate 
per capita)



Showcase of Solid Waste Management 
GHG emissions calculator Brazil
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Jan Janssen
Environmental Engineer, freelance consultant and Senior 
Associate with adelphi



C irc u l ar  E con om y Pro gram me

2
0

2
5

Europe’s Largest Think-and-Do Tank for 

Climate, Environment and 

Development

SHOWCASE OF SOLID WASTE 
MANAGEMENT GHG EMISSIONS 
CALCULATOR FOR BRAZIL

ADELPHI

Jan Janssen
Environmental Engineer, freelance consultant and 

Senior Associate with adelphi

Webinar – 24 April 2025:  

PREVENT Organic Waste Working Group - Approaches for GHG mitigation
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Content

1. Background of Brazilian adaptation

2. Recycling and organic waste

3. Final disposal

4. Case study

5. Conclusion and further resources 

Jan Janssen, 24.04.2025
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Calculation tool by giz and KfW from 2009
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Adaptation of the SWM-GHG calculator for 
Brazil: 2019 – 2020 

GRS-GEE Calculadora
 

  

  

Ferramenta para cálculo de emissão de gases de efeito estufa (GEE)

na gestão de resíduos sólidos (GRS)

Adaptado para o uso no Brasil, comissionado pelo ProteGEEr
Versão 10 / 06 de novembro de 2019

Calculadora original patrocinado e financiado por 

  

    

Desenvolvido e revisado por Apoio na revisão

https://www.gov.br/cidades/pt-
br/acesso-a-informacao/acoes-e-
programas/saneamento/protegeer/ca
lculadora-de-200bemissoes-de-gases-
de-efeito-estufa-gee-no-manejo-de-
rsu

Jan Janssen, 24.04.2025



Jürgen Giegrich14 23.6.2020

General characteristics of SWM-GHG calculator 

Abfallwirtschaft in Deutschland 2016, BMUB, 2016

▪ LCA-based: material flows of waste 
and benefits from substituted 
primary products

▪ Overall balance of GHG emissions 
and reductions of total waste 
management (recovery and disposal) 
from a region generated in one year

▪ Compares GHG emissions of 
several waste management 
strategies (technology 
combinations), i.e. recycling (dry 
and organic), energy recovery, RDF, 
landfilling, incineration etc. 

▪ Objective: to understand effects of 
proper waste management on GHG 
emissions

▪ Does not require profound 
professional experience in solid 
waste management

▪ Default values allow 
approximations where basic data 
are not (yet) available

Jan Janssen, 24.04.2025
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Result visualization of SWM-GHG calculator

▪ BLUE: Net emissions resp. avoided emissions
of the total system 

Current state = Status quo 
Scenarios = different w.m. 
strategies 

▪ ROSÉ:
Emissions of waste 
management system, 
e.g. landfill gas

▪ PURPLE:
Avoided emissions, e.g. 
through recycling, 
energy generation, use 
of compost 

Jan Janssen, 24.04.2025
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Improved and updated elements for 
SWM-GHG calculator Brazil

▪ General items (e.g. new CO2 equivalency factors for CH4 and N2O)

▪ Dry recyclables (recycling of paper and cardboard, plastics, glass, ferrous 
metals, aluminium)

▪ Wet recyclables (composting, anaerobic digestion)

▪ Final disposal, e.g. 3 types of landfill and Methane Oxidation Layer

▪ Pre-treatment options that allow flexible calculation of residual waste 
(plus aerobic and anaerobic treatment)

▪ Translation of calculator and manual into Portuguese

Jan Janssen, 24.04.2025
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Approach of the adaptation to Brazilian context 

➢ Use of Brazil specific information whenever plausible and achievable under 
given time and financial restrictions

➢ Then use of plausible information from regional (Latin America), 
worldwide (world or “rest of world” without Europe) or European 
information in this order of hierarchy

➢ Use of non-Brazilian information with Brazilian characteristic (e.g. 
worldwide process with input of Brazilian electricity mix)

➢ Further steps of updating, improvement and differentiation were 
performed regarding specific technologies (e.g. biomethane, MOL, pre-
treatment options)

➢ Extensive literature reviews to apply more precise and updated 
information, such as specific emissions of technologies 

Jan Janssen, 24.04.2025
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Content

1. Background and Brazilian adaptation

2. Recycling and organic waste

3. Final disposal

4. Case study

5. Conclusion and further resources 

Jan Janssen, 24.04.2025
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Input table for recycling (dry and organic)

Jan Janssen, 24.04.2025
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Information used for the SWM-GHG calculator 

For each recyclable material (dry and organic) and 
recovery option the following information and data for 
Brazil:

1. Structure of the recycling system like type of material in waste, 
recycling technology, quality of secondary material and its beneficial 
use

2. GHG emissions related to the recycling system

3. Production of primary raw material that complies with the same 
beneficial use like the secondary material

4. GHG emissions related to the equivalent production of primary 
material

Jan Janssen, 24.04.2025
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Example: Information needed for plastic recycling

1. Structure of the recycling system
- Separation of thermoplastics PP, LDPE, HDPE, PET, PS, PVC
- Determine the share of these plastics as consumed in Brazil

Brazil (2007): PP 29% LDPE 14%, HDPE 16%, PET 13 %, PVC 19 %, PS 9%
before: PP 40%, LDPE 20%, HDPE 20%, PET 10%, PVC 5%, PS 5%

- Extrusion of separated plastics to secondary granulates
2. GHG emissions related to the recycling system

- Mainly electricity demand for separation and extrusion of plastics
- GHG emission for recycling from Brazilian IPEA study 

0,41 kg CO2eq/kg re-granulate (not clear which thermoplastic is used)
3. Production of substituted primary material in Brazil 
4. GHG emissions related to the primary production system

- Newest GHG emission data for thermoplastics from PlasticsEurope
- The weighted average is 

1,91 kg CO2eq/kg

Jan Janssen, 24.04.2025
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Example: Information needed for composting

1. Structure of the recycling system
- Composting systems for Brazil:

a) static windrows with passive aeriation
b) windrows with periodic turnover
c) windrows with forced aeriation
d) composting in reactors (container composting, etc.)

- Expert judgment for future composting structure: 80% a) and b), 20% d)

2. GHG emissions related to the recycling system
- One measurement was found for Brazil: 1,2 kg CH4/ Mg organic waste
- The best available data on GHG emissions from composting  can be found

in a  study with measurements and literature data from German UBA:
- 80% open composting with 2,7 kg CH4 /Mg and 79 g N2O/Mg
- 20% closed composting with 2,5 kg CH4/Mg and 77 g N2O/Mg
- Weighted average in CO2eq: Emissions of 94,8 kg CO2eq/Mg organic waste 

Jan Janssen, 24.04.2025
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Example: Information needed for composting

Source: Cuhls et al. (2015) Ermittlung der Emissionssituation bei der Verwertung von Bioabfällen, Carsten Cuhls, 
Birte Mähl, Joachim Clemens, gewitra Ingenieurgesellschaft für Wissenstransfer mbH, im Auftrag des 
Umweltbundesamtes, FKZ 206 33 326, 3709 44 320, TEXTE 39/2015

Jan Janssen, 24.04.2025
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Information needed for composting

3. Production of substituted primary material
- The benefit of compost was suggested to substitute mineral fertilizer;

the substitution of peat was not considered to be appropriate for Brazil
- The content of N, P, K in food waste was taken from Brazilian literature
- The primary production of N, P, K was taken from worldwide production

4. GHG emissions related to the primary production system
- The GHG emissions related to N, P, K are as follows (ENZO 2016):

Nitrogen fertilizer                3,4   kg CO2eq / kg N as ammonium nitrate
Phosphorus fertilizer          1,56 kg CO2eq / kg P2O5

Potassium fertilizer             0,58 kg CO2eq / kg K2O
- 5,4 kg N             =      18,4 kg CO2eq / Mg organic waste

1,6 kg P2O5      =         2,5 kg CO2eq / Mg organic waste
5,2 kg K2O        =         3,0 kg CO2eq / Mg organic waste
Substitution of mineral fertilizer: 
Avoided emissions 23,9 kg CO2eq / Mg organic waste

Jan Janssen, 24.04.2025
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Revised GHG emission factors for recycling (dry and organic) 
updated and adapted for Brazil

Emission factors for recycling

Rounded values according to (New estimations for Brazil; September 2019 and May 2020)

kg CO2-eq/t waste Organic waste Organic waste Paper Glass Metals (steel) Aluminium Plastics Textiles

Digestion Composting Deincing Melting IFEU estimate IFEU estimate

Emissions 90 95 1256 483,2 64 697 410 0

Avoided emissions 23,9 23,9 1548 604 1712 9880 1910 0

Net result 66 71 -292 -121 -1648 -9183 -1500 0

Credit anaerobic digestion Average gas yield 100 Nm³/t biowaste

Average methane content 60% Vol%

Net electric efficiency CHP 30% %

Average electricity production 180 kWh/t biowaste

Average biomethane production 600 kWh/t biowaste

➢ Certain benefit 
from 
substituting 
mineral fertilizer 
(N, P, K) by 
compost 

2009

2023
Brazil 

Comments: 

➢ Real emissions from 
operating composting 
and biodigestion CH4, 
NO2)

➢ Substituting peat not considered for Brazil 

➢ →Main climate benefit of organic treatment is the deviation of organic 
material from landfilling !! (reflected in reduced disposal emissions)   

Jan Janssen, 24.04.2025
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Jan Janssen, 24.04.2025
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New and flexible pre-treatment and 
disposal options

➢ Biological treatment and low value use of treated rest

➢ RDF production from dry residual material and final disposal of 
untreated rest at sanitary landfill

➢ RDF production of dry residual material and biological 
treatment of organic rest with subsequent low value use 

➢ RDF production from dry residual material and biological 
drying of rest for production of a fine RDF material 

➢ Biomethane production from landfill gas capture 

➢ Oxidation layer on landfill 

Jan Janssen, 24.04.2025
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Final disposal: Landfilling, landfill gas 
collection, Residue-Derived Fuel (RDF), 
Methane oxidation layer 
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Final disposal: Electricity or bio-methane 
from landfill gas

Jan Janssen, 24.04.2025
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Case Study:
city of 200.000 

inhabitants 

➢ Scenario 01: Sanitary landfill with gas collection, no gas treatment 
→No GHG emissions avoided 

➢ Scenario 02: Sanitary landfill with gas collection, electricity 
generation 
→ 51% of GHG emissions avoided 



Case Study:
city of 200.000 

inhabitants 

➢ Scenario 03: Sanitary landfill with gas collection, electricity 
generation + 30% recycling of dry recyclables and of organics 
→ 68% of GHG emissions avoided 

➢ Scenario 04: Sanitary landfill with gas collection, electricity 
generation + 30% recycling of dry recyclables and of organics + 
RDF production for co-processing of 20% of residues 
→ 83% of GHG emissions avoided 
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Jan Janssen, 24.04.2025
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Conclusions and comments 

➢ The tool aims to be a good compromise between complexity and 
user-friendliness

➢ Request to include waste collection: high effort for information 
demand and modelling versus low relevance for GHG emissions

➢ Black carbon for open burning not considered in Brazil

Potential other objectives and requirements

❖ Calculation of GHG reduction effects at an advanced stage of 
waste management planning

❖ Support to set political targets and monitoring, potential 
transfer of GHG results to NDC reporting schemes

Jan Janssen, 24.04.2025
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Potential for country specific adaptation

Requires adaptation of: 

➢ country specific (mix of) technologies 
➢ country specific emission factors (mix of) technologies
➢ Resources for respective research

Would allow:

➢ more precise and specific estimations of 
emission reductions 

➢ Application in local, regional and national contexts  

Jan Janssen, 24.04.2025
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Resources

❖ Download the Brazilian Calculator at Ministerio de Cidades: 

https://www.gov.br/cidades/pt-br/acesso-a-informacao/acoes-e-
programas/saneamento/protegeer/calculadora-de-200bemissoes-de-
gases-de-efeito-estufa-gee-no-manejo-de-rsu

along with its Manual and a Roadmap for Low-emission Solid Waste 
Management (all in Portuguese) 

Jan Janssen, 24.04.2025

❖ Created by ProteGEEr together with 
Ministerio de Cidades: 
https://www.gov.br/cidades/pt-
br/acesso-a-informacao/acoes-e-
programas/saneamento/protegeer

https://www.gov.br/cidades/pt-br/acesso-a-informacao/acoes-e-programas/saneamento/protegeer/calculadora-de-200bemissoes-de-gases-de-efeito-estufa-gee-no-manejo-de-rsu
https://www.gov.br/cidades/pt-br/acesso-a-informacao/acoes-e-programas/saneamento/protegeer/calculadora-de-200bemissoes-de-gases-de-efeito-estufa-gee-no-manejo-de-rsu
https://www.gov.br/cidades/pt-br/acesso-a-informacao/acoes-e-programas/saneamento/protegeer/calculadora-de-200bemissoes-de-gases-de-efeito-estufa-gee-no-manejo-de-rsu
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Resources

The Calculator and the 
Roadmap form part of 
the 

“ProteGEEr Tool Kit for 
Municipal Solid Waste 
Management”

➢ Roadmap for Closing Open Dump Sites
➢ Roadmap for Planning and Implementation of Separate 

Collection
➢ Tool for Integrated Technological Concepts and 

Estimating Technology Costs 
➢ Roadmap for Forming Solid Waste Management 

Associations  

➢ Roadmap for Low-emission Solid Waste 
Management

➢ Tool for Estimation of GHG Emissions from 
MSW Management (Life-Cycle-based)

➢ Roadmap for Preliminary Feasibility Analysis of 
Alternative Fuel (RDF) Production  

➢ Roadmap for Implementing Waste Fees
➢ Tool for Calculation of Waste Fees
➢ Compilation of Best Practices in MSW Management
➢ Interactive Mapping of Financing Mechanisms for SW 

Projects 

https://www.gov.br/cidades/pt-
br/acesso-a-informacao/acoes-e-
programas/saneamento/protegeer/lista

-completa-das-ferramentas-para-
gestao-rsu 

Jan Janssen, 24.04.2025
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Resources

The Calculator and the 
Roadmap form part of 
the 

“ProteGEEr Tool Kit for 
Municipal Solid Waste 
Management”

“Rotas Tecnologicas” 
widely applied 

→ Online course on Solid 
Waste management, 
developed with support 
from ProteGEEr
(currently not available)

➢ Roadmap for Closing Open Dump Sites
➢ Roadmap for Planning and Implementation of Separate 

Collection

➢ Tool for Integrated Technological Concepts 
and Estimating Technology Costs 

➢ Roadmap for Forming Solid Waste Management 
Associations  

➢ Roadmap for Low-emission Solid Waste Management
➢ Tool for Estimation of GHG Emissions from MSW 

Management (Life-Cycle-based)
➢ Roadmap for Preliminary Feasibility Analysis of 

Alternative Fuel (RDF) Production  
➢ Roadmap for Implementing Waste Fees
➢ Tool for Calculation of Waste Fees
➢ Compilation of Best Practices in MSW Management
➢ Interactive Mapping of Financing Mechanisms for SW 

Projects 

Jan Janssen, 24.04.2025
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SHOWCASE OF SOLID WASTE 
MANAGEMENT GHG EMISSIONS 
CALCULATOR FOR BRAZIL

ADELPHI

Jan Janssen
janssen.jan@gmx.de

janssen@ext.adelphi.de

Thank you for your attention !

mailto:Janssen.jan@gmx.de


Biogas from organic waste and GHG mitigation
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Felipe Souza Marques (CI Biogas)
Market Strategy Director



GHG mitigation through the 
Black Soldier Fly approach

41

Stefan Diener (Eclose)
Co-managing Director
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Black Soldier Fly Technology
Cutting GHG Emissions Through Insect-

Based Innovation

PREVENT Webinar, April 24, 2025
Stefan Diener & Bram Dortmans
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The black soldier fly, Hermetia illucens

www.ccacoalition.org

45° N

40° S

ca. 6 mmca. 18 mm

Black Soldier Fly

House fly
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The black soldier fly, Hermetia illucens

www.ccacoalition.org

Eggs
500-900

Hatch time: 3-4 days 

Prepupal
stage: 

~7 days 

Pupal 
stage: 

>10 days 

Adult fly: 
5-9 days

Larval 
stage: 

13-18 days

Larvae feed on:

Food waste Animal manure

Brewery waste Food industry waste
~45 days
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Create value from waste

www.ccacoalition.org

Waste management Business opportunities

• Fruits & vegetables
• Food waste
• Slaughterhouse waste
• Chicken/pig manure
• Human faeces

Protein meal

Fertiliser

Animal feed

Pet food
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Set-up of a BSF facility

www.ccacoalition.org

BSF treatment facility

Product 
marketing

Reproduction unit
Residue 
refining

Larvae 
refining

Processing

Substrate 
sourcing Feedstock 

preparation
Conversion Product 

harvesting

BSFL conversion

1,000 kg biowaste 150-250 kg fresh larvae

~400 kg frass1-1.5 million larvae
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BSF facilities from small to big
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Sources of GHG emissions in BSF process

www.ccacoalition.org

Transport of 
substrate

Energy for processes

Climate control
Heating/cooling

Employee 
travel

Emissions from 
product use

Scope 1 - Direct emissions
• Larvae respiration and digestive gasses 

during the conversion and 
reproduction process

• Emissions from microorganisms in the 
substrate after arriving at the BSF unit

• Composting/treatment of the frass

Scope 2 – Indirect energy emissions
• Electricity used in offices, factories, or 

data centers.
• Local heating or cooling

Scope 3 – Value chain emissions 
• Transportation & distribution 
• Waste generated in operations
• Employee travel
• Use of sold products

CO2 
eq

Transport of 
products

CO2 
eq

CO2 
eq

CO2 
eq
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GHG mitigation potential of BSF
Methane reduction
• Diverts organic waste from landfills
• Reduces waste mass by up to 80%

Lower carbon footprint
• Sustainable alternative to fishmeal and 

soymeal
• High feed conversion efficiency

Nitrous oxide reduction
• Frass used as organic fertilizer

Energy efficiency
• Minimal energy input for processing
• Potential for heat recovery systems

Circular economy
• Converts waste into valuable resources
• Residual waste used for biogas production

Reduced transport emissions
• Local waste processing facilitiesGlobal warming potential (GWP) per ton biowaste expressed in kg CO2-eq from direct, 

indirect and avoided emission of BSF treatment and composting (Mertenat et al., 2019)

700-1000 kg CO2-eq

50 kg CO2-eq
110 kg CO2-eq

BSF Composting

Uncontrolled 
dumping

M
an

fre
di

 e
t a

l.,
 2

00
9
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BSF and the Carbon Market

• Regulatory compliance: Many governments require Scope 1 & 2 
reporting, with Scope 3 becoming mandatory in some regions.

• Investor & stakeholder pressure: Companies are increasingly 
expected to disclose and reduce all emissions.

• Supply chain sustainability: Over 70% of a company’s carbon 
footprint often lies in Scope 3.

Challenges
• Scope 1 & 2 are relatively easy to measure (gas flow, metered 

energy use, fuel tracking).
• Scope 3 is harder due to data gaps, reliance on suppliers, and 

complex value chains.

Compliance Market
• Regulated by governments
• Mandatory for high-emission industries (e.g., power 

plants, cement kilns)
• Companies buy/sell allowances to meet legal caps

Voluntary Market
• Driven by corporate sustainability goals
• Companies/individuals buy carbon offsets (verified 

projects like reforestation, renewables, BSF)
• Standards: Verra (VCS), Gold Standard, Plan Vivo
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Summary

• BSF is a young technology but already 
applied at different scales and degrees of 
technology 

• Direct GHG emissions are low (Scope 1)

• Especially in tropical climates, the 
potential to avoid GHG is high

• Ongoing initiatives to develop standards 
for the carbon market 

Q & A



Together for a Circular 

Economy

For more information contact: 

martin.kerres@giz.de

mailto:martin.kerres@giz.de
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