Carbon neutral biomass (TNBB18)

Wood fuel in New Zealand is produced from carbon
neutral biomass from plantation forests
IPCC Guidelines consider biomass used for energy to be carbon
neutral if from organic waste and plantation forests
According to the IPCC Guidelines1 C02 Emissions from the combustion of biomass are reported
as zero in the Energy sector.
[Extracted from Intergovernmental Panel on Climate Change (IPCC)
www.ipcc-nggip.iges.or.jp/faq/faq.htm]
Biomass used for energy can arise from liquid or solid organic waste streams; forest residues after
extraction of logs; crop residues after harvest; or purpose-grown energy crops.
A natural forest remains carbon neutral over millennium with trees dying and new ones growing to
replace them as well as the soil carbon recycling and remaining at constant levels. The exception is
loss of biomass (and hence reduction in carbon stock) from degradation by external influences such
as deer or possum browsing. While the use of biomass sourced from organic waste and plantation
forestry are considered to be carbon neutral the Intergovernmental Panel on Climate Change (IPCC)
Guidelines do not automatically consider biomass used for energy as "carbon neutral," even if the
biomass is thought to be produced sustainably, because:
1. in any time period there may be CO2 emissions and removals from the atmosphere due
to the harvesting and regrowth of bioenergy crops;
2. land use changes (including soil carbon content fluctuations) caused by biomass
production can also result in significant GHG fluxes; and
3. there may also be significant additional emissions which are estimated and reported in
the sectors where they occur e.g.:
a) from the processing and transportation etc. of the biomass when fossil fuels are
consumed;
b) direct methane and nitrous oxide emissions from the biomass combustion;
c) from the production and use of fertilisers and lime if either is used in cultivation of the
biomass.
For example, direct methane and nitrous oxide emissions from biomass combustion for energy use
are reported in the energy sector section in the IPCC Guidelines. Although direct CO2 emissions from
biomass combustion used for energy are recorded as a memo item in the Energy sector section of
the IPCC Guidelines, these emissions are not included in the Energy sector total. This is to avoid
double counting, because under IPCC guidelines carbon dioxide emissions and removals as a result of
the use of biomass for energy are included in the Agriculture, Forestry and Other Land-Use (AFOLU)
sector (previously the LULUCF sector) as one of the factors that influence the losses (due to harvest)
and any regrowth. Emission and removals in the AFOLU sector include:
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•

CO2 emissions or removals due to changes in soil carbon and dead organic matter, and

•

for perennial crops, CO2 emissions or removals resulting from changes in biomass stocks
due to harvest and regrowth.

For annual crops, the IPCC Guidelines assume that biomass carbon stock lost through harvest and
plant/tree mortality equal biomass carbon stock gained through regrowth in that same year and so
there are no net CO2 emissions or removals from biomass carbon stock changes.

What is carbon neutral in biomass energy?
Carbon neutrality is a property of wood or other biomass harvested from forests (or crops) where
new growth completely offsets losses of carbon caused by harvesting. Under these conditions, as
carbon is released from harvested wood back into the atmosphere over time2, usually as biogenic
CO2, growing trees are removing CO2 from the atmosphere at a rate that completely offsets these
emissions of biogenic CO2, resulting in net biogenic CO2 emissions of zero or less3.
A forest producing carbon neutral wood will have stable or increasing stocks of forest carbon4.
Growing crops for energy can result in land-use changes, both directly through the conversion of land
to bioenergy production, and indirectly by driving land use changes elsewhere. GHG emissions and
removals due to all the land-use changes in a country are reported in the AFOLU sector and can occur
for many years after the land-use change. These will include emissions from indirect land use change
within a country, although it is difficult to separate out only those fluxes due to indirect land use
change driven by bioenergy production.
Indirect changes in terrestrial carbon stocks have considerable uncertainties, are not directly
observable, are complex to model and are difficult to attribute to a single cause, as in this case,
bioenergy production.

Why is carbon neutrality important?
Woody biomass and logs produced from forests with stable carbon stocks (i.e. carbon neutral wood)
can be used without causing long term accumulation of carbon in the atmosphere. This is because
the carbon in the logs and woody biomass removed from the forest, which will eventually return to
the atmosphere, is offset by carbon in CO2 removed from the atmosphere by growing trees. The use
of carbon neutral wood in applications where it displaces fossil fuels, either directly or indirectly,
contributes to efforts to reduce the accumulation of CO2 in the atmosphere
If wood-producing forests have stable or increasing carbon stocks, they are producing carbon neutral
wood.
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It is assumed in IPCC inventory that all the carbon is released at time of harvest whereas in reality of course some is locked
in paper for weeks, and in building materials for years - but eventually it is released sooner or later.
3 http://newgenerationplantations.org/multimedia/file/3229dff2-a606-11e4-9137-005056986313
4 https://worldbioenergy.org/uploads/Factsheet%20-%20Carbon%20neutrality.pdf
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Do products made from carbon neutral wood cause zero greenhouse gases?
No. Fossil fuels are used to transport wood logs and by-product residues and to produce forest
products such as paper, sawn timber and pellets. In addition, small amounts of minor greenhouse
gases (i.e. methane and nitrous oxide) are produced when biomass is burned and methane can be
released from landfills receiving biomass products at end of life.
While biomass from plantation forests is carbon neutral, once it is collected, processed into being a
fuel, and transported it is no longer carbon neutral (unless 100% renewable electricity and carbon
neutral transport biofuels are used which is not yet feasible).

Voluntary reporting of greenhouse gas emissions in NZ
The Ministry for the Environment has published the report “Measuring Emissions: A Guide for
Organisations, 2019 Detailed Guide5” in May 2019. It sets out the emission factors and methods for
common emission sources for commercial, industry and residential organisations including the
combustion of liquid, solid and gaseous fuels. Wood is included for industry and residential heat.

Fuel emission factors
The emission factors for estimating emissions from combustion of biomass, transport and from
waste disposed at a landfill are shown in Tables 4, 6, 54, 55,64 and 65 from The Ministry for the
Environment’s report “Measuring emissions: A guide for organisations – 2019 detailed guide
Methodologies to determine emissions from wastewater treatment, combustion, transport and
landfills are covered by a suit of eight documents as listed in Annex A. The document “Measuring
emissions: A guide for organisations – 2019 quick guide6” sets out the methodology and provides
examples.
Data used in the calculations are shown in Annex B. For full details see the full guide.
The emission factor for wood is taken as 1 for CO2 which reflects its carbon neutrality. However, the
emission factors for CH4 and N2O emissions arising from the combustion of wood, plus fossil fuel use
for the treatment of wood into a wood fuel and delivery to heat plant, means that the CO2-e overall
emission factor for wood fuel is 0.015 kg CO2-e/ kg of wood fuel.
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https://www.mfe.govt.nz/publications/climate-change/measuring-emissions-guide-organisations-2019detailed-guide
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https://www.mfe.govt.nz/publications/climate-change/measuring-emissions-guide-organisations-2019-quick-guide This
is the tenth version of the publication previously titled Guidance for Voluntary Greenhouse Gas Reporting. This Quick Guide
is part of a suite of eight documents that comprise Measuring Emissions: A Guide for Organisations. It is for New Zealandbased organisations wishing to self-report their greenhouse gas emissions. It encourages best practice in greenhouse gas
monitoring and reporting.
It explains how to produce an inventory, provides the latest emissions factors for common sources of emissions in New
Zealand (based on the latest national inventory), enables organisations to easily calculate their emissions through an
interactive spreadsheet, and provides examples to show what a GHG inventory and GHG report look like.
The Quick Guide is the go-to document explaining what has changed since the last update, how to produce an inventory,
and what data you need to collect to work out emissions from your activities.
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From a CO2 perspective the wood resource is carbon neutral but when you consider it as a fuel
delivered to a user it can’t be considered to be carbon neutral if fossil fuels have been consumed
during the processing and transport activities.
Bioenergy Association is currently not aware of the similar methodologies in Australia and would
appreciate being advised on what applies in Australia.
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Applying the IPCC Guidelines to New Zealand, Australia and the
Pacific
Bioenergy produced in New Zealand and Australia where plantation forests are used as the source of
biofuel is considered carbon neutral because there are no net CO2 emissions.
Solid biomass arising from forest harvest or wood processing residues, if not used for energy are
likely to be left to decompose on the forest floor or put into landfills. Both carbon dioxide and some
methane will be ultimately produced. In New Zealand there is no cutting of forests for energy. Any
woody biomass used to make solid fuels would otherwise have been a waste product from logging
and processing the wood into timber or pulp. About 15-20% of a tree is wasted in the wood
processing industry. It is going to turn into CO2 whether it is burned or allowed to rot.
Most New Zealand forests, and certainly those being logged for industrial purposes, are not native.
They are fast growing exotics, grown as a crop and the waste is part of a cycle of harvest and
replanting.
In Australia and elsewhere the biomass used as a fuel for heat and power production often comes
from agricultural crop residues such as cereal straw, sugar cane bagasse, maize stover etc.
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Annex A: The Full suite of documents setting out the methodologies
used to work out the emission factors for each emission source.
2019 Quick Guide

The go-to document explaining what has changed since the last
update, how to produce an inventory, and what data you need
to work out emissions from your activities

2019 Emission Factors Summary

Quick look up tables providing the main emission factors for
each emission source

2019 Interactive Workbook

Use this to work out your organisation’s emissions and produce
an inventory (simply input your activity data)

2019 Detailed Guide

For users who need to know the methodologies used to work
out the emission factors for each emission source

2019 Emission Factors Workbook

As above but in excel format across multiple tabs

2019 Emission Factors Flat File

Simple format for integration with software

2019 Example GHG Report

Shows what a finished inventory report might look like

2019 Example GHG Inventory

Shows what a finished inventory might look like (Excel)
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Annex B: Data used in the calculations.
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