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Explaining the implications of IEA CCC research results
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World forest and agricultural crop residue
resources for cofiring

Biomass accounts for 10% of global primary energy supply (56 EJ in 2012)
although at present by far its major use is as a heating and cooking fuel in
agrarian communities. However, with an increasing need to identify means
to reduce carbon emissions in the power sector, cofiring of biomass could
have an important role as part of a strategy to reduce greenhouse gas
emissions from large coal plants.

Cofiring of CO, neutral biomass with coal in a power plant can result in
reduced CO, emissions compared to a coal only plant. This can be achieved
with only a very small drop in power output and without any adverse
operational impacts if the proportion of biomass is limited to less than
about 15% of the energy input, depending on the biomass type used and
the power plant design. This technique has been quite widely established
in Europe where renewable energy subsidies can be gained when firing a
proportion of biomass rather than just coal.

Biomass types that have been cofired include wood and straw pellets, both
of which offer an energy dense and transportable feedstock, wood chips
(more commonly associated with the paper and pulp industry) as well as
various agricultural crop residues such as straw.

In 2013, the biomass pellet market reached 25 Mt/year and continues to grow steadily,
with most of the demand coming from Europe. Potential opportunities to expand this
further to help the world’s coal-fired fleet reduce CO, emissions are abundant. For
example, large-scale conversions of coal-fired capacity to 100% biomass firing units are
being undertaken in Denmark and the UK. From a co-firing perspective, extending this

even at low rates (5-10%) in this way will increase demand for wood pellets significantly.

Meeting this demand will offer opportunities and challenges for the entire biomass
supply chain, not least for global forest resources.

Published research suggests that the world biomass supply could reach 100-200 EJ/year
depending on a wide variety of assumptions on sustainable practice, land use and
dietary trends of the world’s population. The lower estimate is equivalent to 5800 Mt/y
of biomass (wood equivalent) based on all solid and gaseous biomass from both primary
and industrial waste sources. In principle, waste material from forestry processing,
sawmilling, and agricultural activities could also be included in these estimates. IEACCC
analysis suggests that there is some 14,200 Mt (about 177 EJ) of wood residue within
forest that is already designated and available for industrial wood production. These
residues arise from the felling, trimming and cutting of the wood and could readily be
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processed into cofiring pellet fuel, subject to an extensive infrastructure being
established.

Other sources of residue will include the millions of hectares of forest that are not
clearly designated for productive use, which were not included in this assessment.
Agricultural residue potential is substantial, but again heavily dependent on
infrastructure to collect, bale and transport the material.

This note is based on the report: World forest and agricultural crop residue resources for cofiring (CCC/249,
May 2015) by Paul Baruya. The report is available to download from http://bookshop.iea-coal.org.uk

The IEA Clean Coal Centre is the world's foremost provider of information and analysis on the clean and
efficient use of coal worldwide, particularly clean coal technologies, in a balanced and objective way,
without political or commercial bias. IEA Clean Coal Centre has contracting parties and sponsors from:
Australia, Austria, China, the European Commission, Germany, India, Italy, Japan, New Zealand, Poland,
Russia, South Africa, Thailand, the UK and the USA.
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