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How can residues assist with climate mitigation 

• Residues left in the forest burn or decay over time

• Use of a % of residues for bioenergy typically displaces GHG 
emitting fossil fuels

• Use of residues for carbon storage applications (e.g. biochar; 
engineered wood products) extends the carbon 
sequestration benefits of trees

• Economics is challenging – C revenue may make marginal 
propositions viable



Forestry residues

• Each year – large volumes of residues generated



Estimated forest harvest residue generation 

From: https://fwpa.com.au/report/production-

forest-methodologies-for-the-emissions-

reduction-fund/



Harvest residues

• Each year – large volumes of residues generated

• However – often located in areas away from where key 
markets are

• Increased fire risks / operational costs

• Economics challenging primarily due to transport costs

• Linking with hard to abate sectors of the economy

• Identified as a priority area for development



Impact on future tree growth

Mean nitrogen concentration in 
key biomass fractions

Mean phosphorus concentration in 
key biomass fractions

Key action: retain nutrient rich 
tree components in the forest



Impact of residue use on biodiversity

* Important biological resource 

• Ecosystem processes (nutrient cycling, soil formation)

• Critical habitat for fauna

Antechinus Bandicoot
Goanna Echidna

Key action: retain enough large residues to maintain biodiversity values



Challenge: Radiata pine harvest residues

How to remove residues in a cost effective way

Consider:
• Machinery options (chipper, biobaler); specialised crews?

• Residue aggregation, distance to markets, biomass price

• Retention of biomass on site for some time - moisture 
reduction –lower transport costs

•  Matching biomass with end market…



Biomass conversion pathways

Plus green hydrogen, biochar, bio-chemicals, nano-cellulose…



Biomass Markets



Cape Byron Power - Broadwater

• Power station – 100% 
biomass

• Next to a sugar mill – 
they use sugarcane 
bagasse and forestry 
residues

• Capacity – 30 MW

• Supply power to the mill 
and the grid
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• Biomass Fuel Switch Project involves 
replacing current LPG fuelled boilers 
with a 5MW biomass fuelled boiler using 
locally sourced timber residue (cypress 
pine) as a fuel source (within 120 km 
from the facility).

• Project saves around 4,000 tCO2-e per 
annum and over 80,000 tCO2-e for the 
project life.

https://arena.gov.au/projects/msm-
milling-biomass-fuel-switch/

MSM Milling– Manildra
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Liquid biofuels – HMAR

• Methanol production; for shipping or SAF 
(methanol to Jet)

• Gasification process – syngas converted to 
methanol

• Portland plant: near GT; target 300kt/year

• https://www.hamrenergy.com/



Liquid Biofuels – Licella

https://www.licella.com/
• Liquid biofuels for a range of 

applications

• Catalytic hydrothermal 
liquefaction process

• Biomass conversion – forestry 
and ag feedstocks

• Lower temperatures, higher yields

• Conversion to SAF



Bioenergy
Bioenergy plays a key role in all (IPCC) scenarios designed to limit global 
warming - the share of primary energy provided by bioenergy is predicted 
to increase from a median value of 10.3% in 2020 to 26.4% by 2050.



Engineered wood products

• Mass timber market 

• Small diameter logs   

• Guaranteed long-term carbon storage

• Displacement of materials with a 
large GHG footprint

• Small proportion of current market

• Technology evolving fast



Biochar

• Pyrolysis plant, next to sawmill

• Char product used to reduce 
emissions in steel manufacture 
(replacing coal)

• Wood vinegar – sold as soil 
additive

https://biocarbon.com.au/

Mobile biochar unit

Biochar application in situ



Circa – green chemicals

• Established in 2017, with 
Norske Skog (Tasmania)

• Green solvent – Cyrene 

• Annual output – 8-15 
tonnes

• Biochar is a by-product

• Expansion plans, wide 
range of pharmaceuticals, 
etc…



National carbon market: the ACCU Scheme

• Participants run projects that reduce or avoid greenhouse 
emissions (emissions avoidance) or remove and store carbon 
from the atmosphere (sequestration) generating ACCUs. 

• One ACCU represents one tonne of CO2-e that would have 
otherwise been released into the atmosphere.

• ACCUs can be sold on the secondary market or to the 
Australian Government; value based on supply and demand

• Buyers also include Australia's highest emitting facilities under 
the Safeguard Mechanism.

• ACCU Methods set the requirements and rules for projects



Rationale for a carbon method

• A range of current and previous methods based on biomass 
to displace a fossil fuel alternative

• “Industrial and Commercial Emissions Reduction”; 
“Industrial Equipment Upgrades” and “Facilities” Methods: 
Opportunity for plantation harvest and processing residues

• “Aviation” and “Land and Sea Transport” Methods: no 
restriction of biomass type; however expired in March 2025: 

• Opportunities for broader industry participation

• Opportunities for a wide range of biomass markets



Residues Method – key principles

• Facility level - Proponent is the Processor; Forest Owner 
benefits from new market, reducing fuel loads; costs, etc...

• Plantations and native forests

• Abatement from carbon storage and/or emissions 
avoidance 

• Need to discount temporary carbon storage in the forest

• Range of end uses possible

• Meaningful abatement



Carbon benefits – native forest residues

Emissions avoidance (tC/tC in residues)

Industrial heat 0.5

Electricity 0.58

Liquid biofuels 0.92

Biochemicals 2

Emissions 
avoidance

(tC/tC in residues)

Carbon 
storage 

(HL, years)

CLT 1.0 35

Biochar 0.5 250

e.g. – if 10,000 tonnes of 
residues used for liquid biofuel 
production = Abatement of 
around 10,000 tonnes CO2-e



Residues Method – key principles

• Facility level  - Proponent is the Processor; Forest Owner 
benefits from new market, reducing fuel loads; costs, etc...

•  Plantations and native forests

• Abatement from carbon storage and/or emissions avoidance 

• Need to discount temporary carbon storage in the forest

• Range of end uses possible

• Meaningful abatement

• Compliance with offset integrity standards



Offset Integrity Standards
Offset Integrity Standards Comments

Additional Additionality can be assessed as regulatory / financial / new or better than industry average. “At the 

method-level, additionality tests should be applied on the basis of evidence and observable common 

practice, and not require statements of intent or financial viability by project proponent”.

Measurable and verifiable Several options including direct measurement / modelling / factors developed previously. 

Eligible carbon abatement “Abatement must be capable of being used to meet Australia’s mitigation targets under the Kyoto 

Protocol and Paris Agreement.”

Evidence-based “Where initial research was industry-led, it could be worth commissioning an independent review of that 

research.”  “Identifying gaps and whether further research would be needed to provide clear and 

convincing evidence.” and “The level of support for the assertions made by technical experts and 

industry.”

Conservative “Does the level of conservatism reflects the likelihood of direct and indirect leakage from the method?”

Other criteria

Permanence Typically choice between 25 or 100 year periods for sequestration projects

Double-counting risk For new forestry abatement projects – is there potential double-counting risk with existing plantation 

forestry method?

Likely industry uptake Directly linked with considerations on industry related criteria below

Abatement potential Distinguish between carbon sequestration/storage and substitution-based approaches

Geographical coverage Limited coverage may still be ok if associated with large abatement potential



Residues Method - compliance

•    Additional: 

 * Limited current use; greater than current baseline; diversion 
   to a new product with higher abatement potential

 * Not prescriptive; default factors regularly updated; could  
  specify ineligible applications   

• Eligible abatement: 

 * Applied to all forests that can be legally harvested and 
wood processing facilities

 * Residues can be calculated using factors in the NGGI; 
discounts based on default turnover / decay factors



Residues Method - compliance

•    Measurements, evidence base: 

 * Use of FullCAM and project scenarios verified by company 
inventory data; modifications required for displacement calcs

 * Precedent from existing ACCU methods – e.g Industrial and 
Commercial Emissions Reduction

• Conservative: 

 * Realistic baseline levels including all FF emissions;  
considerations on gradual reduction in FFs use; discounts to 
account for existing uses (e.g. industrial heat); minimise risk of 
double-counting

 



Summary

• Large volumes of underutilised residues

• Carbon abatement via carbon storage and/or fossil fuel 
displacement

• Limited incentive currently

• Carbon revenue could unlock the potentialAssist hard to 
abate sectors of the economy

• Assist with forestry operational costs and reduce fuel

• Ensure sustainability concerns addressed

• Residues method can meet offset integrity criteria
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