
 
 
 
 

 

is vegetable and animal derived organic materials, 

which are grown, collected or harvested for energy. Examples 

include wood waste, bagasse (sugar cane residues) and animal 

fats. 

A conventional combustion process converts solid biomass 

through direct burning to release energy in the form of heat 

which can be used to generate electricity and heat. Chemical 

conversion processes breaks down the biomass into fuels, in the 

form of biogas or liquid biofuels, which are then used for 

electricity generation and transport. 

.  

  
Bioenergy is energy, such as electricity or thermal energy, produced using biomass (organic matter).  

There are several ways to capture energy from biomass, but one common way used in Australia is as follows: 

Organic waste (in the diagram it is sugarcane off-cuts) is sent along a conveyor system into a drying chamber. 

After it is dried it passes into a combustion chamber, where it is burnt. The ash and gas are collected in the 

lower chamber. The ash is discarded and the gas is used to run a generator which produces electricity. 

 
 
  
Interestingly, this form of bioenergy is carbon neutral. This means that the amount of carbon dioxide (CO2) 

released into the atmosphere while the waste is being burnt is the same as the amount of CO2 the sugarcane 

crop will absorb while it grows.  

 

http://www.ga.gov.au/webtemp/image_cache/GA17056.pdf


 
 
 
 

 

People have used crop waste, animal waste and wood to heat their homes and cook their food for thousands 

of years, so using biomass to produce energy is certainly not a new idea. 

Depending on the type of biomass used, bioenergy can be a clean energy source that creates little or no 

greenhouse gas emissions. What a great source of energy! 

Would you believe that bioenergy has the potential to significantly reduce our reliance on fossil    fuel-

powered energy sources? Other places, such as the United States of America and Europe, already produce 

significant amounts of electricity using bioenergy. 

Using biomass to create energy is a great waste management solution. Bioenergy uses agricultural crop waste, 

plantation wood waste, household garden and food waste, sugar cane residues, sewage and animal waste that 

might otherwise end up in landfill. Instead of this, it is used to create a form of clean energy. 

Australia has a huge amount of sustainable biomass resources, but we are not yet using them to their full 

potential. At the moment, only one per cent of Australia’s total electricity supply comes from bioenergy 

sources. 

  
 

 



 
 
 
 

 

  

Pros Cons 
Cost Effective 
 

Energy harnessed from biomass is 
inexpensive compared to coal and oil. 
Typically they cost about 1/3 less than fossil 
fuels doing the same job. This means you can 
spend 1/3 less every year on heating your 
home and after 10 or 15 years that adds up to 
a considerable saving 
 

Large areas of land are needed to create enough 
electricity to make biomass efficient. 
 

 Large areas for all the different processes are required to 
harness energy from biomass. The areas that are needed 
for storing can be particular large. 

Renewable 
 

Sources of biomass such as crops, manure and 
garbage are readily available. As you convert 
this year’s crop to fuel, you are growing 
another one for next year’s fuel. Renewing 
takes just as long time as it takes to grow or 
gather, and that can be as little as months in 
some cases 
 

Some biomass materials are not available all year 
around.   
 

This is the biggest issue with crop wastes which can only 
be supplied seasonally 

The geography of a country limits the types of biomass 
used to create energy. 
 

Sufficient arable land is required to grow sufficient crops 
for food production as well as biomass. Crop production 
requires either a sustainable supply of water suitable for 
irrigation or sufficient rainfall. 

CO2 neutral  
 

Biomass is a part of the carbon cycle. Carbon 
from the atmosphere is absorbed into plants 
during photosynthesis and when the plant 
decays or is burnt that carbon goes back into 
the atmosphere. Because it is a cycle, the next 
crop of plants absorb that carbon over again, 
so there is a balance between the amount of 
carbon that the biomass fuel release into the 
atmosphere and the amount that they extract 
from it. This is why biomass fuels do not 
contribute to global warming. Biomass fuels 
are clean. 
 

Over use of Biomass 
 

Deforestation and other environmental problems can 
develop in less developed countries that rely on wood 
fires for cooking and heat. 
Food supplies can be put at risk if crop land is converted 
to production of material for biomass rather than food 
production. 

Fertiliser 
 

Many countries will require chemical fertilisers to be 
added to the soil to supplement poor soil nutrition. 
Production of these fertilisers contributes to air and 
water pollution; require large amounts of energy and 
runoff from the fields may contribute to water pollution. 

Converts organic waste into fuel 
 

Much organic waste in ‘developed’ countries 
is either buried in land-fills or treated as 
sewage. 
 Green-house gas production 

 

Though biomass energy production is carbon neutral it 
can be responsible for large quantities of waste methane 
and nitrous oxide. 
 

 1kg methane (CH4)  is equivalent to 25 kg of carbon 
dioxide (CO2) 

 1kg of nitrous oxide (N2O) is equivalent to 298 kg of 
carbon dioxide (CO2) 
 



 
 
 
 

 

 
http://tiny.cc/EFTF-bio 

 

 

  

World bioenergy resources 

Around 10 per cent of the world’s primary energy consumption comes from bioenergy. The share of 

bioenergy in primary energy consumption is higher in non-OECD countries than in OECD countries. In 

Australia, the bioenergy share is comparable to the OECD average, at around 4 per cent. The majority of 

the world’s bioenergy is used directly for heat production through the burning of solid biomass; only 4 per 
cent is used for electricity generation and another 2.5 per cent is in the form of biofuels used in the transport 
sector. 

Global bioenergy resources are difficult to quantify due to the resources being committed to food, animal 
feed and material for construction. The availability of biomass for energy is also influenced by population 
growth, diet, agricultural intensity, environmental impacts, climate change, water and land availability (IEA 
Bioenergy 2008). 

Current bioenergy resources consist of residues from forestry and agriculture, various organic waste streams 
and dedicated biomass production from pasture land, wood plantations and sugar cane. Unused residues 
and waste are a significant underexploited resource. 

At present, the main biomass feedstocks for electricity and heat generation are forestry and agricultural 
residues and municipal waste in cogeneration and co-firing power plants. In 2007, fuel wood dominates (67 
per cent) the share of biomass sources in the bioenergy mix. Fuel wood is used in residential applications in 
inefficient stoves for domestic heating and cooking, which is also considered a major health issue in 
developing countries (IEA Bioenergy 2009). This traditional use is expected to grow with increasing 
population; however there is scope to improve efficiency and environmental performance. 

The main growth markets for power generation from bioenergy are the European Union, North America, 
Central and Eastern Europe and Southeast Asia (IEA Bioenergy 2007). China continues to increase power 
generation from industry-scale biogas (mainly livestock farms) and straw from agricultural residues. The 
sugar industry in many developing countries continues to build bagasse-fuelled power plants (REN21 2009). 

A small share of sugar, grain and vegetable oil crops is used for the production of biofuels. There is increasing 
interest in transport biofuels in Europe, Brazil, North America, Japan, China and India (IEA Bioenergy 2007). 
There is potential to expand the use of conventional crops for energy; however careful consideration of land 
availability and food demand is required. 

There is a mature commercial market for first generation biofuels. Biofuels from commercially available 
technology are more prospective in regions where energy crop production is feasible: for example, sugar 
cane in subtropical areas of South America and sub-Saharan Africa, and sugar beet in more temperate 
regions such as the United States, Argentina and Europe. In the longer term, lignocellulosic crops could 
provide bioenergy resources for second generation biofuels which are considered more sustainable, provide 
land use opportunities and will reduce the competition with food crops. 
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