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Wood Bioenergy System: Diving deeper
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Biomass Energy Sources

Source: IEA 2016, 20222

Municipal solid waste
Refuse derived fuel
Solid recovered fuel
Scrap tires
Wood wastes
Sewage sludge
Grass and hedge cuttings

Wood & poplar crops
Switch grass
Reed carry grass
Miscanthus
Algae 

Harvesting residues
Primary processing residues
- bark, sawdust, offcuts, wood 

pellets
Secondary processing residues
- Sawdust
- Offcuts

Landfill gas
Composters

Harvesting residues
- Straw
- Cornstalk
Animal wastes
- Poultry litter
- Tallow
- Meat & bone meal

Processing residues
- Rice husks
- Sugarcane bagasse
- Olive, palm oil, 

sunflower husks
- Fruit residues
- Cereal residues

agricultural 

residues



Bioenergy Conversion Pathways

Forest Biomass Sources Agricultural and Waste Biomass Sources

Main conversion routes for 
biomass to secondary energy 
carriers. 

Different systems combine 
different technologies and 
generate a range of energy 
and non-energy products.

Adapted from: Global Energy 
Assessment: Chapter 11: Renewables 
2012, and UNDP, 2000



Source: REN21, 2021: https://www.ren21.net/gsr-2021/chapters/chapter_03/chapter_03/

Bioenergy’s share of global total energy consumption



2020 https://www.eia.gov/todayinenergy/detail.php?id=43895

Energy consumption by source in the U.S.

https://www.eia.gov/todayinenergy/detail.php?id=43895


12% of energy consumed in the US was renewable 
in 2020

Source: EIA 2020 
https://www.eia.gov/totalenergy/data/monthly/pdf/flow/total_energy_2020.pdf

https://www.eia.gov/totalenergy/data/monthly/pdf/flow/total_energy_2020.pdf


2.7% of total energy consumed in 
US in 2020

Source: EIA 2020 
https://www.eia.gov/totalenergy/data/monthly/pdf/flow/total_energy_2020.pdf
https://www.eia.gov/totalenergy/data/monthly/pdf/flow/renewable_energy_2020.pdf

https://www.eia.gov/totalenergy/data/monthly/pdf/flow/total_energy_2020.pdf
https://www.eia.gov/totalenergy/data/monthly/pdf/flow/renewable_energy_2020.pdf


Source: EIA 2020 
https://www.eia.gov/totalenergy/data/monthly/pdf/flow/total_energy_2020.pdf
https://www.eia.gov/totalenergy/data/monthly/pdf/flow/renewable_energy_2020.pdf

61% of 
bioenergy 
from wood 
and waste is 
consumed 
by industrial 
sector

https://www.eia.gov/totalenergy/data/monthly/pdf/flow/total_energy_2020.pdf
https://www.eia.gov/totalenergy/data/monthly/pdf/flow/renewable_energy_2020.pdf


Bioenergy as a “negative emissions” technology?

Source: Yan, J in
Nature Climate Change 
2018
https://www.nature.com
/articles/s41558-018-
0215-9/figures/1
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