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• Manure management contributes signigficantly 
to greenhouse gas emissions from agriculture 
(methane and ammonia)

• AD of manure reduces emissions, while 
producing biogas to replace fossil fuels as well 
as digestate which can be used as an organic 
biofertiliser to replace fossil fertilisers. Two 
previous Task 37 reports:

• TR1712: Methane emissions from biogas plants | Task 
37 | Energy from Biogas (highlights the positive 
impact of slurry digestion in terms of saved 
fugitive methane emissions from open storage 
of manure/slurry)

• TR2008: Integration of Anaerobic Digestion | Task 37 
| Energy from Biogas (highlights benefits for a 
circular economy)

Manure biogas: Successful applications of a circualr 
economy

https://task37.ieabioenergy.com/technical-reports/methane-emissions-from-biogas-plants/
https://task37.ieabioenergy.com/technical-reports/methane-emissions-from-biogas-plants/
https://task37.ieabioenergy.com/technical-reports/integration-of-anaerobic-digestion/
https://task37.ieabioenergy.com/technical-reports/integration-of-anaerobic-digestion/
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Availability of manure + sufficient quantities + characteristics                   
 profitable utilization 

Factors affecting this:
• Type of animal husbandry in different regions

• Amount, accessibility and characteristics of manure are dependent on 
• type of animal, 
• method of housing
• feeding regime 
• purpose (breeding or for meat/milk/egg production)
• herd size

• Viability of biogas facility 
• Supply of manure (year-round)
• End market for energy and biofertiliser

What makes for a successful application of a biogas 
system?
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• 2016 : ~ 53.3 million tonnes of 
manure were utilized in biogas 
facilities = approx 4 TWh of 
electricity based on manure

Germany 
• Although Germany has large amounts of manure 

used for biogas production, two thirds of the 
manure is not in use. In the long term, the 
government has declared an ambition to reduce 
emissions from manure management and biogas 
is seen as the primary first option to effect this
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• Largest and most 
relevant livestock 
sectors include cattle 
in both feedlots and 
dairies, pigs, and 
poultry for both 
meat and eggs

Australia

• Manure management  - see 
• Biogas recovery by anaerobic digestion of Australian agro-industry waste: A review – 

ScienceDirect (Tait, Harris and McCabe, 2021)

•  tipstools_feasibility_052017.pdf (McCabe and McMeniman (2017)

• Biogas energy potential using manure is substantial. However, AD of 
manure is still in its infancy, albeit with increasing adoption, especially 
in the pork and dairy sector.

• 2018 Success story : Biogas_Australian_Success_Story_web.pdf 

• Challenges include lack of financial viability, poor policies supporting 
purchase agreements, complex project development and operation 
conditions, inconsistent state by state digestate regulations, difficult 
access to infrastructure, and climate.

https://www.sciencedirect.com/science/article/pii/S0959652621010957
https://www.sciencedirect.com/science/article/pii/S0959652621010957
https://www.mla.com.au/globalassets/mla-corporate/research-and-development/documents/presentations/tipstools_feasibility_052017.pdf
https://task37.ieabioenergy.com/wp-content/uploads/sites/32/2022/03/Biogas_Australian_Success_Story_web.pdf


www.ieabioenergy.com7

• Total annual amount of 
manure is about 31.6 million 
t FM.

• Small family farms still 
account for a large number 
of farms. But their number 
is constantly decreasing, 
while the area farmed and 
animals kept per farm are 
increasing

• In 2018 the share of manure 
within total feedstock of 
biogas facilities was 5.9%. 

Austria

• The biogas industry has been challenged with 
low feed-in tariffs.

• National strategy for manure treatment does 
not exist. 

• The agricultural structure is still based more 
on small scale farms with small numbers of 
animals c/f high density to other regions such 
as in Germany, France or the Netherlands.

• The biggest challenge for farmers in some 
regions with higher animal numbers is the 
reduction of manure caps and reduction of 
the period where manure may not be applied 
to land
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• 26,000 animal farms, and the number of cattle 
and pigs was 863,000 and 83,000 respectively 
in 2019.

• The theoretical amount of manure from cattle 
and pig available for biogas production has 
been estimated to be 6.9 million tonnes per 
year.

• The realistic potential of biogas produced from 
livestock manure is estimated to be 796 GWh in 
2030.

Norway
• The agricultural sector has committed to reducing their 

emissions by 381,000 million CO2 equivalents from 2021 to 
2030

• Biogas production from manure has been identified as one of 
the most important measures to achieve this commitment

• An important barriers is lack of economic profitability of farm 
scale biogas due to small volumes of manure and insufficient 
income to cover the investment and maintenance costs

• Despite political ambitions to increase the share of manure 
used for biogas production, only 1% of the total amount is 
presently treated by AD. 

• The support scheme per tonne of manure used for biogas 
production has been a driver and can be expected to increase 
the amount in the coming years and has changed status from 
a pilot scheme to a permanent scheme in 2020.
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• Est 21.4 million tonnes of dry manure or 19.8 
million tonnes VS in 2018

• Most collected manure is land applied as fertilizer 
to agricultural soils, with a small percentage 
undergoing composted before application.

• Approximately one percent of total manure 
(456,000 tonnes FM) is converted into biogas and 
digestate

Canada

• Reducing GHG emissions from manure management is mentioned more 
frequently as an area requiring attention in the country’s national and 
provincial environmental plans. 

• In 2018, 7.9 Mt CO2e of GHG emissions were attributed to manure 
management. A portion of these emissions could be avoided with 
anaerobic digestion, however not all manure can be easily collected.

• Not yet clear how GHG emission reductions from agricultural AD 
systems will be calculated and attributed. Market appears to be 
emerging for carbon credits to be generated from manure digestion, 
making it difficult to speculate what level of revenue might be 
contributed from the sale of such credits.

• It estimated 40 PJ*yr-1 as the 
theoretical potential for energy 
from manure (based on a recovery 
rate of 82%), and a more realistic 
(feasible) potential to be 9.4 
PJ*yr-1.

• Canadian Biogas Association has 
estimated that 456,000 tonnes of 
manure were treated in on-farm 
digesters in 2020.

• On-farm digestion of manure 
began in the 2000s, supported by 
feed-in-tariff (FIT) programs that 
were established in several 
provinces to increase renewable 
electricity production and derive 
value from wastes.
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• The total number of 
livestock in Ireland in 
2018 was 32,719,460

• There are 12 AD plants 
which digest manure 
along with other 
feedstocks.

Ireland

• Gross theoretical resource of biogas associated with animal 
manure is substantial but largest share is from cattle and is only 
available in small quantities at individual farms due to small 
herd sizes and short period of time for which cattle are housed 

• Plants use animal manure (sourced on site and off site) as well 
as additional feedstock which have higher methane yields and 
improves the financial viability of plants. 

• The biogas industry in Ireland 
is nascent and relatively 
underdeveloped and there 
are no specific incentives in 
place.

• Intensive farming practices 
associated with pig and 
poultry farming are likely 
candidate for initial use in 
biogas production owing to 
the larger amount of manure 
available, and the 
availability year-round.

• Planned projects such as the 
GRAZE project which aims to 
use biomethane from a 
number of farm-based AD 
plants using manure, grass 
silage, and food waste 
indicate that innovative and 
novel methods of utilising 
the significant biogas 
resource available in Ireland 
are being developed.
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• There are 224,629 million farm 
animals which have a theoretical 
output of approximately 
248,338,167 million tonnes of 
manure a year

• Potential for a 113 million tonnes 
resource with a significant portion 
likely to be FYM with a high 
proportion of bedding material

United Kingdom

• Main obstacles to the development of the UK industry have been the 
Governments’ lack of a continuous policy and the stop /start nature of the 
support mechanisms. 

• Support for electricity has ceased and farmers (and others) must negotiate 
with the power purchasers to secure a wholesale price. 

• However, since the Government’s adoption of a Net Zero GHG emission target 
for 2050 emphasis has switched to the support of biomethane as opposed to 
combined heat and power facilities. 

• As from the date of this report biomethane production is about to be 
supported by new Green Gas Support Scheme (GGSC) with the closure of the 
Renewable Heat Incentive. 
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The strategies for manure utilization need to reflect: 

• Farming structure, in particular herd size and characteristics of animal husbandry to be 
targeted (intensive dairy farms); 
• Long term perspective for animal husbandry in the region; 
• The particular target sector for biogas utilization (electricity, green gas, transport 
biofuel, district heating); 
• Cost structure for utilization of specific manure type with particular end use of biogas; 
• Potential co-substrates and the regional impact on the utilization of these co-substrates 
in AD facilities; 
• Support mechanisms which reflect long term operation of agricultural facilities which 
will have a lasting positive impact; 
• Development of animal husbandry (renovated or newly constructed dairy farms) which 
optimizes manure handling for usage in AD facilities; 
• Impact of the measures on greenhouse gas reduction.

Conclusion
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• Australia’s participation in Task 37 for triennium 2025-2027 made 
possible through funding through Zero Net Emissions from Agriculture 
Cooperative Research Centre (ZNE-Ag CRC) and Bioenergy Australia
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Thank you for your attention!
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