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 New report builds on IEA Bioenergy Task 37 Report: Potential and utilization of manure 
to generate biogas in seven countries (Liebetrau et al., 2021)
 Adds 3 new countries: China, Finland and France

From the feedstock supply perspective, there is great potential for more manure-based 
AD.  The new report presents:

 the countries’ motivations for the adoption of manure-based AD;

 the policy contexts in the 6 countries;

 the main barriers to greater adoption of manure-based AD; and

 the solutions the 6 countries have adopted (to overcome the barriers).

Outline of Report
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6 countries differ in adoption of manure-based AD 

*Data from 2022-2024.
Most manure is applied to agricultural soils as soil conditioner and fertilizer. Some countries (e.g. China) 
compost a portion of manure. With the exception of France, countries convert only a small percentage of 
available manure into energy.

Country # AD Plants * Usage, % of manure Existing Plants (size, biogas usage)
Canada 43 < 1% of total 500 kW CHP plants
China 102,637 < 1% of total >60% large scale plants
Finland 32 2.6% of total Small plants CHP
France 1,271 19% of available 1,020 on-farm AD + 179 centralized plants; 

bimethane injected into grid + AD
Norway 12 1.3% of total Small plants CHP
UK 370 3% of total Small plants CHP
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• Number of plants has increased, mainly due to 
increase in farm-scale biogas plants

• Targets
• Carbon neutrality by 2035
• Model country for nutrient recycling

Finland

Manure phosphorus per field area in 
Finland in 2020 (Lemola et al. 2023)

Statictics of Finland, 2024
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• Manure resources are mostly concentrated in Western 
France

• Manure represents 54.8% of the total feedstock 
entering AD plants in 2021
• 19% of the total available manure is converted into energy 

• Some farmers are joining together to build collective 
units (centralized plants) that accept different types 
of feedstock

• There are still ways to increase manure use in France 
thanks to financial incentives that favour manure as 
inputs to AD, public-private partnerships and ongoing 
technical improvements. 

France

ADEME 2021
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6 countries share same motivations – but have different priorities.

 Renewable energy production to replace fossil fuels
 GHG emission reduction: 1) on farms; and 2) when biogas energy replaces fossil fuels
 Sustainable livestock production
 Prevention of water and air pollution on farms, local watersheds, airsheds
 Improved soil health, increased soil carbon
 Nutrient recycling to soils with N and P in bioavailable forms
 Greater circularity, with recovery of nutrients from food waste, fish silage and off-farm 

residues
 Farm income diversification
 Farm/agriculture energy self sufficiency
 Broader society: supply of renewable energy; management of organic wastes

Similar motivations for manure-based AD
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• Specific challenges: 1) low methane potential of manure; 2) many small-
sized farms; 3) need for a long-term energy purchaser (as farm can’t use 
all this energy)

• Cost of other forms of renewable energy have dropped
• Drivers have changed from “renewable energy” to GHG emission 

reduction
• Biomethane = preferred end-use

• Favouring larger AD plants (challenging for small farms!)

• Investment and operation by agricultural producers (versus public 
sector)

• High investment cost and long payback period

High feedstock potential with many benefits, but low 
rates of adoption of AD
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• Many benefits to broader society – renewable energy, GHG reduction, 
environmental protection, circular economy

• Smaller farm size mismatch with larger AD plant
• Requires public support for financial viability

• Recommending manure treatment (China)
• Investment grants and operating incentives (Finland, France, Norway)

• Specific targets and incentives for manure-based AD
• Both biomethane and electricity production

• Premiums for biomethane (Canada, UK)
• Grants for P recovery from digestate (Finland)

• Carbon markets
• Revenue for GHG emission reductions

Policies, Regulation and Financial Incentives are Key 
Enablers – All Countries
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- Challenges: 1) low methane potential of manure; 2) manure dispersed 
over large areas – cost of collection and size of AD plant

- Solutions: Co-digestion with other substrates
- Food waste: Canada, Norway
- Grasses, food waste: Finland
- Intermediate crops: France
- Straw & other crop residues: China
- Fish silage and fish sludge: Norway

- Solutions: larger, centralized AD plants – economies of scale
- Owned and operated by cooperatives or third parties

Barriers and Solutions: Feedstock Supply
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• Complexities and length of approval process
• UK – manure is classified as a waste
• CAN – varies by province; approval of imported equipment 
• Increase in project costs and even loss of financing opportunities

• Community acceptance of new projects
• Greater odour, noise and concerns with large project size

• Agricultural producers uncertain of benefits
• Solutions: good design and operation of existing AD plants; knowledge 

dissemination to all actors in the value chain; relationship-building with 
surrounding community

Barriers and Solutions: Project Approval and Acceptance
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• Challenges:  1) distance of farms from energy users and other farms; 2) 
minimum AD plant size to justify upgrader; 3) location and capacity of 
natural gas pipelines

• Solutions:
• Feedstock clusters, co-digestion with other organic residues and centralized plants 

sited near injection port (all)
• Compression and/or liquefaction of biomethane that is trucked to users (Finland 

and Norway)
• Reverse flow/recompression stations in local distribution lines (France)
• Optimized feedstock collection equipment and logistics, including digestate 

delivery

Barriers and Solutions: Infrastructure and Logistics
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• Challenges: 1) AD and upgrading equipment is mostly mature, but operational 
issues still exist; 2) marketable products need to be developed for digestate 
and CO2; 3) system costs need to be reduced and revenues increased; 4) small 
scale solutions are needed; 5) demonstration at different scales; 6) operator 
training

• Solutions: 
• Import expertise and equipment from other countries (Canada)
• Government-supported R&D (Finland, Norway, France, China)
• Regional system demonstration projects (China)
• Uses for biogenic CO2 – greenhouse production (Norway)  
• Technologies for small scale systems – passive AD (UK, France)
• Educational farm-based AD at special secondary schools (Norway)
• Public education centre at AD plant (Norway)

Barriers and Solutions: Technology – Design, Equipment 
and Operation
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• Substantial feedstock potential (available manure and co-substrates 
from food and biowaste streams)

• All countries are increasing production of manure-based AD 
• Most new projects are larger, centralized and produce biomethane
• Technology and policy solutions are needed to capture small scale 

opportunities that have many benefits
• Knowledge sharing on needs, barriers and new developments is 

important

More Opportunities Exist to Expand Manure-based AD
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https://task37.ieabioenergy.com/

CONTACT:  Saija Rasi

saija.rasi@luke.fi

Thank you for your attention!  
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