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T37 Report: Identification and Assessment of Sustainability Effects 
associated with Biogas Solutions

• IEA Bioenergy Task 37 / Publications / Technical Reports
• https://task37.ieabioenergy.com/technical-reports/

Report Sections:

1. Introduction, aim and scope 
2. Sustainability effects associated with biogas solutions
3. Sustainability assessments of biogas solutions
4. Biogas solutions in different countries – contexts and   

sustainability effects
o  Canada, France, Norway, Sweden, Switzerland

5. Conclusions and guidance for policy makers

Today’s Presentation

https://task37.ieabioenergy.com/technical-reports/
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AD is a Sustainable Development Solution
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Today, anaerobic digestion (AD) systems provides numerous solutions 
for sustainable development.
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Contribution to a Circular Economy
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Comprehensive sustainability assessments 
help to recognize and account for this 
multifunctionality – multiple products 
and services provided by AD systems.

by identifying, quantifying and 
monetizing the services (including 
those without a market)



www.ieabioenergy.com6

Developed Countries (Europe & Nordic Countries)
• Sweden: comparison of different energy carriers and feedstock-to-energy 

pathways for heavy-duty transportation
• EU:  European Biogas Association (EBA) – identification and monetization of 

externalities of AD and gasification platforms 
• France: monetization of the externalities of the AD biomethane pathway; 

ENEA (2018) – first methodology; Government evaluation (2021) 
• Switzerland:  prioritization and assessment of externalities of 8 AD 

feedstock-energy pathways

Developing Countries can have even more benefits (e.g. renewable energy 
supply, socio-economic, health):
• Viet Nam: use of GBEP framework to evaluate existing household, farm and 

industrial size AD facilities in 2016

Sustainability Assessments of AD Systems
Examples from Report – Section 3
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• Q:  How would the shift from operating buses and trucks on 
fossil fuels to alternate energy carriers contribute to Sweden’s 
national environmental quality objectives?

• Developed a multicriteria assessment (MCA) based on Sweden’s 16 
national environmental quality objectives

• 6/16 objectives were relevant to assessment; identified 8 
environmental indicators

• GHG emissions, air quality, biodiversity, ecotoxicity, resource recovery, 
acidification, eutrophication

• Different energy carriers have their strengths and weaknesses vis-
à-vis these 8 indicators

• Not one single “best energy carrier”
• Different results depending on feedstock

e.g. biomethane from food waste vs.
other feedstocks

Sweden: Lindfors and Ammenberg, 2021

“checkboard
result”

Biomethane
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• Biomethane outperformed 
other energy carriers, could 
reduce GHG emissions, and 
had positive effects on 
sociotechnical systems and 
energy supply

• Electric vehicles could be 
more favourable in urban 
areas (i.e. slow-moving 
traffic) 

Sweden: Ammenberg and Dahlgren, 2021

MCA methodology was used to assess the sustainability performance of 7 
bus technologies for public transport

• 4 dimensions: technical, financial, environmental and social
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• Compared sustainability of biomethane production from 2 
technology platforms: AD and gasification

• Defined 21 externalities: 9 env + 7 economic + 5 social
• 7 (of greater impact) were selected for monetization; 6 in the 

end
• GHG emissions, energy security, waste management costs, supply of 

biogenic CO2, job creation, reduction in synthetic fertilizer use
• Change in soil health could not be monetized

• Ran scenarios of high and low adoption of AD and gasification 
based on feedstock expected to be available in 2030 and 2050. 

• Substantial Financial Benefits (for EU27 & UK)
• 2030: 38-78 billion Euro/yr; 35-73 billion Euro attributed to AD 
• 2050: 133-283 billion Euro/yr; 77-168 billion Euro attributed to AD; 

remainder (40%) attributed to gasification

EBA 2023 report: Beyond energy – monetising 
biomethane’s whole system benefits

Monetized 
6/21
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• Number of AD facilities in 2024: 1,478 on farm and centralized 
(agriculture); 112 WWTP (sewage sludge); 118 industry; and 14 
municipal biowaste (SSO)

France: Well-developed biogas sector
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• 2018: ENEA and ASTRADE

• Framework to evaluate the 
externalities associated with 
France’s biomethane value 
chain

• 4 types of services:
• ENERGY (4)
• AGRICULTURE (5)
• ENVIRONMENT (5)
• SOCIO-ECONOMIC (6)

French Studies

Figure 4. Illustration of externalities (or 
sustainability effects) associated with 
biogas systems in France (translated, 
based on Nouveaux Systèmes Énergétiques, 
2021).
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• New framework was developed to identify and assess the externalities

• First total estimate of value of non-energy services: 55-85 Euro/MWh

ENEA 2018 report: Reinforcing the 
competitiveness of the French biomethane 
sector (translated)
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• Report prepared for the French Government
• Financial value of externalities (30-35 Euro/MWh) was lower 

than first estimate of ENEA (2018) but nevertheless substantial.

• GHG emissions reductions   20 Euro/MWh
• Reduction in waste disposal costs  10 Euro/MWh
• Avoided cost for water clean-up  0-5 Euro/MWh

• Learnings:
• Public financial benefit of biomethane production via AD
• Difficult to monetize externalities

• Assumptions matter!
• Not one, but multiple AD pathways operate in France (i.e. impacts vary 

according to AD pathway)

2021 Report:  Methods for taking into 
account the externalities of biogas
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• Switzerland has close to 700 operating AD systems: 477 WWTP (sewage sludge), 121 
agricultural 28, biowaste (SSO), 22 industrial.

• Report quantified and monetized as much as possible externalities of AD systems.
• 18 externalities / indicators / defined
• Identified beneficiaries as: Local authority (i.e., municipalities/cantons); AD 

unit operators; Waste producers; Energy consumers; Local residents
• Prioritization according to significance of indicator in the Swiss context

• 4 criteria were used for prioritization:
• Importance of the service provided to the country and the different 

beneficiaries
• Methodological issues associated with quantification
• Methodological issues associated with monetization
• Existing mechanisms that could provide monetary compensation

• 10/18 – higher priority indicators; 8 – could be monetized; 2 – qualitative
• Evaluated 8 different AD pathways that operate in Switzerland

4 Feedstocks – 2 Energy Products = 8 pathways
• Agricultural AD 
• Biowaste AD (SSO AD)
• WWTP sludge AD
• Industrial AD

2021 Report: Evaluation and monetization of the 
positive externalities of AD in Switzerland

Biogas to CHP
Biogas to Biomethane
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• Every AD pathway has positive externalities, but the externalities don’t have 
the same weight/impact for every pathway.

• Report describes approaches to internalize externalities in government decision-
making (see Section 4 - Action plan)

2021 Report: 

Not all indicators
were equally
relevant for every
AD pathway.

WWTP
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AD in Vietnam using GBEP Framework – 
(Slide from Pirelli, 2024)
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• Various assessment frameworks, tools and approaches can be used.
• Sustainable Development Goals (SDGs)
• GBEP Sustainability Indicators
• Multicriteria analysis (MCA)

• LCA – environmental
• Social LCA

• Many sustainability effects can be quantified, some can be monetized and 
all can be described qualitatively.

• Results provide information on numerous facets of SD, presenting a more 
complete picture of different designs, value chains in a specific context.

• Value chain X is more sustainable in these areas in this context than Value chain Y

• Sustainability is context specific.
• Scale, geography and infrastructure
• Legal, policy and institutional frameworks
• Vary with time, as societal priorities change.

Sustainability assessments can use a variety of 
frameworks and the results are context specific.

Depends on the purpose of 
the assessment (See Dale, 

2015)
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• 3 reports: EBA (2023); FR (2018); SW (2021)

• Important indicators in 3 studies
• Environment: GHG impact; impact on water pollution   
• Socioeconomic: waste processing costs; job creation
• Agriculture: synthetic fertilizer use 
• Energy: use of existing natural gas infrastructure, supply of 

renewable & storable energy; contribution to energy transition

• Other Indicators - important is some studies but not all.
• Environment: Change in soil health
• Socio-economic: Energy security; supply of biogenic CO2; revenue 

diversification in agriculture
• Agriculture:  Benefits of growing and using intermediate crops
• Energy: Less reliance on fossil fuel energy

Similarity among top indicators - but they are 
not identical, nor do they share equal weight.
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 AD Systems* can offer positive sustainability benefits in the areas of energy 
supply, agriculture, environment (air-soil-water), and the economy. 

• Many benefit society at large, going well beyond project boundaries
• Several studies show the financial added value of AD systems to be 

substantial, providing justification for public support.

 The assessment framework and indicators depend on the purpose of the 
sustainability assessment.

• Indicators are typically prioritized according to their relevance in a 
particular context.

 Assessment of AD pathways will show different results:
1) for different feedstock/ substrates;
2) based on their products (energy and material) and the end uses of the 

products (natural gas substitution, soil amendment and fertilization, 
carbon sequestration)

3) in different geographical and temporal contexts.

 Sustainability assessments can provide valuable direction on how different 
pathways can contribute to sustainable development, and where AD systems 
best fit.

CONCLUSIONS
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https://task37.ieabioenergy.com/

For additional questions or 
clarification:

Maria Wellisch

mtwellisch@gmail.com

Thank you for your attention!
  Merci de votre attention!
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• They are important for decision makers
• Growing number of options – fossil fuels + competing renewables + electricity+hydrogen
• Justification for public funding
• Engagement of all departments (not just energy) – necessary institutional support

• They are important for right designs
• Best use of AD vs other renewable energy options
• Opportunities at different scales
• Opportunities for different energy end uses
• Net energy balance

• They are important for siting of new projects and community acceptance
• System configurations and location that provide the most advantages
• Opportunity to co-create with community, improve design

• They are important to further sustainable development
• Envision circular economy – sectors are connected
• Ongoing monitoring (follow indicators over time) to demonstrate their contribution and drive continuous 

improvement

Comprehensive sustainability assessments 
of AD projects are valuable efforts.
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