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Bioenergy refers to energy generated from biomass, which includes plant and animal matter as well as industrial,
commercial and household waste. Biomass can be used to produce solid, liquid and gaseous biofuels through
different processes like combustion, gasification and anaerobic digestion. Bioenergy provides a sustainable
alternative to fossil fuels through the use of renewable biomass.

Types of Biofuels
Solid Biofuels

Solid biofuels are biomass materials that are burneddirectly to produce heat or generate electricity.
Some common examples include wood pellets,wood chips, and corn cobs. Wood pellets are
compressed biomass made from sawdust or otherwaste wood materials that can be used in pellet
stoves or larger pellet boilers and furnaces. Woodchips are shredded or chipped wood residues that
are used as fuel in larger boilers for district heatingor power plants. Agricultural residues like corn
cobs,rice husks or groundnut shells are also burned assolid biofuels in some regions.

Liquid Biofuels

Liquid biofuels include biodiesel and bioethanol. Sustainable Bioenergy is produced through the
transesterification of vegetable oils, animal fats or recycled cooking oils. It is used as a replacement
for conventional diesel in compression ignition engines. Corn, sugarcane and cellulosic feedstocks
are commonly used to produce bioethanol through fermentation. Ethanol can be used directly in
small concentrations or as an oxygenate in petrol to improve combustion. Second generation biofuels
are being developed from non-food lignocellulosic biomass to overcome sustainability issues related
to first generation biofuels.

Biogas

Anaerobic digestion of organic waste produces agaseous biofuel called biogas which is primarily
composed of methane and carbon dioxide. Commonfeedstocks for anaerobic digestion include
agricultural waste, food waste, sewage, energy crops and industrial waste. Biogas can be combusted
directly for heat and power generation or further processed by removing impurities to produce bio-
methane, also known as renewable natural gas. Biogas provides an effective way to recover energy
from organic waste streams in a sustainable manner.

Sustainability of Sustainable Bioenergy
Resource Availability

As biomass is a renewable source, it provides a continuous supply of fuel as long as plants or trees
are harvested sustainably. Agricultural and forestry residues, as well as organic waste offer abundant
biomass resources globally. Dedicated energy crops like switchgrass, miscanthus and short rotation
coppice can also be grown on marginal lands. Sustainable exploitation of residues and waste along
with cultivation of energy crops ensures sufficient biomass availability for large-scale bioenergy
production over the long-term.

Greenhouse Gas Emissions

When biomass grows, it absorbs carbon dioxide from the atmosphere through photosynthesis. The
carbon released during combustion of biomass is reabsorbed when new biomass regrows, forming a
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