
Appendix 1: The industrial logging of native forests and woodlands and the use of forest biomass 

as a fossil fuel substitute is disastrous for climate and biodiversity. 

Introduction to the evidence:  The Paris Climate 
Agreement that seeks to restrict global warming 
to no more than 1.5 degrees is not ideal,1 as 1°C 
is already too dangerous.2  ‘Tipping points’ 3 that 
compound global warming (summer sea-ice-free 
Arctic conditions, loss of West Antarctic glaciers 
and a multi-metre sea-level rise) are likely to have 
been passed at less than 1°C .4  Current emission 
rates could activate other elements, 
compounding the rate and scale of temperature 
rise.5  Our carbon debt 6 is such that the aim must 
be for zero greenhouse gas emissions across all 
sectors within the next decade.7 At the same 
time, as much carbon-dioxide as possible must be 
removed from the atmosphere, referred to as 
Carbon Dioxide Removal (CDR). 8 Natural systems 
are most efficient for CDR and must be protected 
from climate change impact to continue 

functioning.  Where possible their resilience to 
climate change impact should be enhanced by 
ecological restoration.9 

Emission reduction strategies focused on the 
energy and (more recently) transport sectors 
include an erroneous assumption that wood 
biomass combustion can be considered a carbon 
neutral fossil fuel substitute ‘because trees 
regrow’.10  The assumption ignores the need for 
immediate emission reduction. Reabsorption of 
released carbon can take decades to centuries as 
forests recover;11 in some instances forests might 
not fully recover.12  Trees logged for biomass 
which burnt immediately release carbon, would 
have instead continued to capture and store it in 
ever increasing volumes if left unlogged, for the 
rate of tree carbon accumulation increases 
continuously with tree size.13 

Warnings of the danger of forest bioenergy that have been unheard, or unheeded are summarised in six 

points, below. 14  They include reasons why native forests and woodlands must be immediately 

protected.  

1. Emissions from forest biomass combustion at 
the smokestack exceed those of coal per unit of 
energy produced; it is not carbon neutral’.15 

 

2. The opportunity cost of logging forests for 
bioenergy or fuel is the immediate loss of carbon 
stores and loss of capacity to draw carbon down 
from the atmosphere, referred to as CDR, i.e 
carbon dioxide removal. 

The longer trees are left to mature the more 
carbon they capture and store.16 Industrial 
logging intensity and frequency degrades forests 
to the extent they begin to emit, rather than 
capture carbon.17  The total global stock of forest 
carbon has been estimated at a minimum of 862 
GtC.18 This represents significant avoided 
emission potential which, if converted to CO2 by 
logging, clearing or other factors, increases the 
risk that earth will exceed not only a 1.5 degree 
warming increase, but escalate to above 2 
degrees,19 let alone be able to stabilise at 1 

degree, irrespective of immediate cessation of 
GHG emissions from fossil fuel use. 
 
3. Forest biomass for energy is the second major 
driver of forest logging and degradation20  

Forest bioenergy requires ongoing supply of large 
volumes of wood.  It is driving deforestation and 
forest degradation in North America, Europe and 
Russia. 21,22 Europe is burning 21.7 million tonnes 
of wood pellets annually, of which 5 million 
tonnes is exported from the USA.23  In 2017 
global demand for industrial wood pellets 
exceeded 14 million tonnes and is predicted to 
increase by more than 250 per cent over the next 
decade, having already doubled in the last ten 
years.24 Australia is already exporting native 
forest biomass for combustion and it is planned 
that this will increase.25   
 
 



4. Nature Based Solutions: The need to protect and enhance the biological integrity of natural systems to 
improve resilience to climate change so that carbon dioxide removal can continue (CDR).  
 
Even with emission reduction across all industrial sectors there will be an ‘emissions gap’ 26 in the ‘carbon 
budget’.27  This must be closed within a decade to prevent warming beyond an already dangerous 1.5 
degrees. Nature Based Solutions which are effective without incurring risk are considered preferable to 
geo-engineering and/or Bioenergy with Carbon Capture and Storage (BECCS) within the required 
timeframe.28  For example, protection and targeted reforestation of tropical forests would reduce total 
emissions by as much as 5 billion tonnes of carbon each year, i.e. a reduced source of 1 billion tonnes and 
an increased sink of 4 billion tonnes each year. 29 Yet few are aware that Australia has some of the most 
carbon dense forests in the world capable of storing more carbon per hectare than tropical forests.30 To 
protect natural systems capable of CDR is now regarded as essential.31 
 
5. Flawed emission accounting creates a 
convention that forest bioenergy is renewable, 
thereby attracting misinformed social 
acceptance (social licence) and financial benefits  
 
Emissions from forest biomass combustion are 
not accounted for in the energy sector. Relegated 
to the ‘Land Use and Land Use Change and 
Forestry (LULUCF) sector, it is assumed they will 
be accounted for there, as emissions from 
deforestation and/or forest degradation are 
quantified. However forest biomass combustion 
emissions are not adequately accounted for in 

the LULUCF sector where emission accounting 
loopholes and reporting gaps exist.32  
 

6. Alienation of scarce land resources to log 
and/or grow forest biomass feedstock 
 
Forest derived bioenergy is placing additional and 
significant pressure on the global forest resource.  
There is a push to establish large scale, 
genetically engineered plantations  of native 
species for BECCS as a modelled climate change 
strategy. This would impact habitat critical for the 
retention of terrestrial biodiversity (especially 
forests) and land required for food production.33 

 

 

Further explication of the six points outlined above 

1. Forest biomass energy: 

Emits more CO2 than coal per unit of energy 
produced: “owing to biomass having lower 
energy density and conversion efficiency”.34 
Bioenergy power plants emit approximately 65 
percent more CO2, per MWH than modern coal 
plants, and approximately 285 percent more than 
natural gas combined cycle plants.35  

Is not carbon neutral: Using forests for bioenergy 
(as wood pellets or chips) by logging live forest 
biomass is simply not carbon neutral.36 The claim 
that the CO2 released is recaptured as trees 
regrow ignores: 

x time-frames critical for preventing 
irreversible global warming (bearing in mind 
we have one decade in which to restrict all 
GHG emissions and commence mass 

drawdown).37  In the case of regrowth forests, 
multiple decades are required to restore 
carbon stocks to pre-industrially logged levels, 
if indeed the forests regrow at all 
(increasingly uncertain as extreme weather 
events increase with associated droughts and 
fires); for primary forests the timeframe is 
many centuries. The IPCC has stated that in 
the case of forest timber turned into wood 
pellets for bioenergy use the process 
produces higher CO2 emissions than fossil 
fuels for decades to centuries.38 
 

x the nature and scale of carbon sequestration 
and storage capacity loss;  it is not just a 
question of the time taken for trees to 
regrow. Much carbon is lost from roots of big 
old trees and the soil ecosystems disturbed 
during logging.39  

 



Is subject to flawed and corrupted ‘residue’ 

arguments:  
The definition of forest biomass as a carbon 
neutral energy and fuel feedstock extends 
beyond logging and mill residue to entire trees. 
Referred to as ‘pulp’ logs, native forest tree 
species that have not been allowed to grow to 
maturity are re-defined by (Australian) state 
forest agencies as ‘residues’, to attract 
subsidisation as ‘renewable’ energy biomass 
feedstock.40 

A presumed regulatory safeguard to ensure 
forest wood biomass destined for combustion 
doesn’t add to the carbon debt, is the 
requirement that it be sourced from ‘sustainably’ 
logged forests.  Inadequate as a definition, this 
descriptor omits to reference principles of 
ecologically sustainable forest management 
(ESFM).  ESFM is supposed to underpin Australian 
native forest logging as of 1995.41  The principles 

of ESFM are not adequately addressed by any 
agreed international logging certification 
standard.   With industrial native forest logging 
continuing to undermine biodiversity and CDR 42, 
such a standard is not possible. Efforts toward 
certification of logging that is conducted in 
accordance with ESFM principles should be 
confined to the establishment of biodiverse 
woodlots and/or plantations.  

When the more stringent restriction is to be 
applied, that logging or mill residue, only, provide 
feedstock for bioenergy, the argument is made 
that if such residues were not burnt, they would 
otherwise decompose, adding to the global CO2 
burden. Rates of decay, biological processes that 
convert forest floor humus to soil, and the 
environmental benefits of natural carbon 
recycling within forest ecosystems are ignored.43  
The residue argument also assumes native forest 
logging is inevitable, whereas the opposite should 
be the case at this point in earth’s bio-
geophysical history.   

 

2. The ‘opportunity cost’ of burning/using 
forests for energy/fuel 

The carbon stock for intact South Eastern 
Australian eucalypt forests has been found to be 

about 640 tonnes per hectare.44  In some of those 
forests the carbon stock is particularly high, with 
a total biomass density of 1,867 tonnes of carbon 
per hectare,45 exceeding that of equatorial 
rainforests.  

 

It is negligence of the highest order to continue to allow emission intensive industrial logging of native 
forests to further deplete these critical carbon stores

Heavy, fossil fuel dependent machinery is needed 
to log and transport dense product medium and 
long distances; the logging depletes native forest 
carbon stores by up to 70 per cent, from both 
trees and soil, which cannot be recaptured within 
current logging cycles.46 Industrial logging 

rotation cycles degrade forests to the extent they 
can become sources, not sinks, of carbon.47  To 
protect and not log the native forests and 
woodlands of Australia is the pathway to the 
greatest climate change mitigation possible from 
terrestrial systems.48

 

3. Forest bioenergy is not a residue based 

industry and is driving global forest degradation.  

In 2011 The Economist reported ‘Environmental 
Lunacy in Europe: European firms are scouring the 
earth for wood.’ 49 Companies operating under 
the aegis that ‘forest bioenergy is carbon neutral’, 
profit from the subsidies it attracts as a 

supposedly ‘renewable’ energy.  As this is the 
case in multiple jurisdictions, companies can 
combine to exert immense pressure at an 
international level to sanction forest bioenergy 
expansion at the highest levels.  Hence the advice 
from the European Scientific Union of Scientists, 
IPCC panel members and a series of scientific 



statements signed by hundreds of international 
scientists at any one time, continues to be 
ignored by policy makers.  Meanwhile global 
forest carbon stores are being felled to supply an 
expanding wood pellet trade, predicted to 
escalate globally from 14 to 36 million tonnes per 
annum as Europe, Japan and South Korea 
increase wood combustion.50 

In Australia, interested industry sectors and 
government insist logging will not be a driver of 
native forest logging. The residue argument 
continues to be invoked.51 At least three pieces of 
legislation now facilitate the use of native forest 
biomass as subsidised energy: NSW drafted the 
Protection of the Environment Operations 
(General) Amendment (Native Forest Bio 
material) Regulation 2013. 52 At a Federal level 
there was an amendment to the Renewable 
Energy Target 2015, and in 2018 in NSW the 
renewed NSW Regional Forest Agreement 
amended the definition of ‘other wood products’ 
to include forest biomass material. Analysis of 
2015 legislation passed by the Abbott 
government reveals definitions that permit whole 
trees of native forests to be used for subsidised 
forest bioenergy/fuel.53  
 
From the mid 2000’s the NSW Department of 
Primary Industries (DPI) has advocated large-scale 
power generation from native forest wood.54  In 
November 2017 the NSW DPI reported a million 
tonnes of residues available for the 

bioenergy/fuel trade, the definition of which 
includes whole trees with no species restrictions. 
It includes forest compartments that house NSW 
wildlife threatened with extinction. 
Contemporaneous publications by the same 
department define whole trees as the preferred 
and feasible residue; not branches or leaves left 
over from logging operations.55  As large-scale 
renewable energy credits (subsidies) augment 
profit of Australian coal-fired power stations 
substituting (some) native forest biomass for 
coal, the fossil fuel industry also benefits, and can 
be prolonged. 56 Where native forest biomass 
feedstock is co-generated with other substances 
that is also subsidised.57  

Plans to export wood biomass and pellets for 
bioenergy have been championed by the National 
Party, in particular, and form federal Coalition 
policy, now playing out via The National Forest 
Industries Plan 2018,58 which restates the 
corporate plans of the national logging industry 
this decade.59 This has brought Australia to the 
point where it is marketing its forests as 
available for export for combustion in Asia. In 
December 2018 Australian government 
representatives met Japanese Government 
officials and Japanese industry leaders, including 
bioenergy and paper companies and the Federal 
Member for Barker and Co-Convenor of the 
Australian Parliamentary Friends of Forestry and 
Forest Products group, Mr Tony Pasin MP, 
announced: 

 
“Japan’s appetite for our Aussie woodchips and manufactured bio-pellets has driven the 
country’s move into bio-energy. This means increased demand for our product …” and, with 
the release of the Federal Government’s National Forest Industries Plan, “it’s the perfect 
time to ensure the Japanese Government understands the opportunities that will open for 
the forestry sector in Australia and what this means for increased trade”.60 

 
Japan’s wood pellet demand is estimated to increase from 500,000 tonnes in 2017 to 9.5 million tonnes 
in 2025.  Total biomass demand in Japan is expected to increase from 7.6 million tonnes in 2017 to 23 
million tonnes in 2025.61 Japan’s need is not so great that it is expanding logging of its own forests to 
supply this.  It is a similar case with China which imports most Australian wood and which will cease logging 
any of its own native forests as of 2020.   
 

4. Nature Based Solutions: native forest and woodlands, critical for maximum draw down of atmospheric 

carbon from terrestrial systems, must be protected; where practical, ecological restoration should occur 

to enhance forest resilience to climate change so that they can continue to uptake and store carbon.  



CDR by terrestrial systems – forests - is preferred to geo-engineering.62  ‘The most ecologically sound, 
economical, and scalable ways to accomplish [increasing carbon uptake on land] are by protecting and 
enhancing natural climate sinks.’ 63  Protection of natural (native) forests from logging induced degradation 
will promote resilience to climate change impact.64 Where practical, resilience should be enhanced by 
ecological restoration.65  Natural Solutions66 for CDR is on the agenda of the UN Secretary General Summit 
meeting September 2019 as the best strategy to draw down atmospheric carbon.67  

Native forests should be protected immediately, as a first priority, with re-afforestation initiatives being 

in addition to, not instead of native forest protection, because:  

x The mitigation value of forest lies in the accumulated stock of ecosystem carbon, not in the short-
term rate of forest photosynthesis.  

x The biodiversity of natural forests provides forest ecosystems with resilience and adaptive capacity, 
resulting in more stable carbon stocks.68 
 

5. Forest biomass energy/fuel emission 
accounting is flawed:   

If accounted for in the energy sector, bioenergy 
combustion emissions could be quantified. 
Relegated to the land use and land use change 
sector (LULUCF) where accounting involves 
quantification of emissions arising from 
deforestation or forest degradation (to provide 
the biomass feedstock), emission impact can be 
obscured, minimised or hidden.69   

Protocols and practice for reporting deforestation 
and forest degradation are not adequate; 
reporting is not universal or consistent.70  

Exposition of forest bioenergy carbon accounting 
flaws has not resulted in rectification.71  
Legislated loopholes continue. The European 
Parliament’s 2018 renewal of its Renewable 
Energy Directive (RED 11) will have worse impacts 
on forests and climate.72  With the expansion of 

‘renewables’ from 27-35 per cent came LULUCF 
accounting rule changes: “Under these revisions, 

land-use change requirements would apply only 
to agriculture (Art. 26.2–26.4), and no longer to 
forestry. Instead, new ‘sustainable’ forestry-
management rules with few biodiversity 
safeguards have been added, meaning that 
bioenergy produced from biomass harvested in 
primary forests, in high-biodiversity non-primary 
forests, and in forests on peatlands, could now be 
sold legally as sustainable bioenergy in Europe.” 
73  This is also explained here: 
https://blog.oeko.de/erosion-of-european-
sustainability-requirements-for-bioenergy/ 

This is occurring despite the fact that as large-

scale bioenergy has increased in Europe, global 

forest degradation emissions have roughly 

doubled.74 
 
6. The impact of large-scale forest derived bioenergy on land resources  
Despite combustion emissions, forest biomass as ‘renewable’ energy in Europe has expanded rapidly this 
century to provide approximately half Europe’s ‘renewable’ energy, with most of the forest biomass from 
U.S forests.75 In 15 years U.S wood pellet exports increased from nil to 4.6 million tonnes. The 2017 
European directive to double European (forest biomass derived) energy by 2030 would see Europe 
consuming a forest biomass quantity greater than the combined 2017 European harvest. Resulting (real) 
emissions would see a proposed 6 per cent emission decrease become a 6 per cent emission increase by 
2050. To supply only 3 per cent more global energy, the world would have to double its commercial wood 
harvests. 76 Land habitat for biodiversity would be severely impacted, at a time when that area requires 
expansion and protection. Huge areas of land already required for global food supply would be alienated. 
The IPCC has also acknowledged the difficulties of a bioenergy CDR agenda.77 

https://blog.oeko.de/erosion-of-european-sustainability-requirements-for-bioenergy/
https://blog.oeko.de/erosion-of-european-sustainability-requirements-for-bioenergy/
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(above 2°C).  Spratt, David and Dunlop, Ian, What Lies Beneath: The Understatement of Existential Climate Risk, 
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August 2017. 
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Its 2030 Target, 4th March, 2019 
3https://www.researchgate.net/publication/326876618_Trajectories_of_the_Earth_System_in_the_Anthropocene 
4 Spratt, David and Dunlop, Ian, What Lies Beneath: The Understatement of Existential Climate Risk, 2018 
5 Evidence is accumulating that at the current level of warming other elements could be disrupted with 
compounding impacts on global warming, i.e. the slowing of the Thermohaline Circulation (the Atlantic 
conveyor); accelerating ice-mass loss from Greenland and Antarctica; declining carbon efficiency of the Amazon 
forests and other sinks; and the vulnerability of Arctic permafrost stores.  Spratt, David and Dunlop, Ian, What 
Lies Beneath: The Understatement of Existential Climate Risk, 2018 
6 A carbon budget is an estimate of greenhouse gas emissions, in tons of carbon consistent with limiting global 
warming to a specified figure. We have exceeded the budget for limiting warming to 2 degrees, creating a 
‘carbon debt’.  To close the ‘emissions gap’, maximum draw down of atmospheric carbon is ‘non-negotiable’.  
7 2019 climate modelling indicates 2018 IPCC limits understate urgency: 
https://www.nature.com/articles/s41558-019-0426-8 but IPCC recommendations that ‘Pathways limiting 
global warming to 1.5°C with no or limited overshoot would require rapid and far-reaching transitions in energy, 
land, urban and infrastructure (including transport and buildings), and industrial systems … and imply deep 
emissions reductions in all sectors. https://www.ipcc.c/summary-for-policy-makers/ is still true. 
8 More CDR is needed to restrain temperature increase.  All pathways that limit global warming to 1.5°C with 
limited or no overshoot project the use of carbon dioxide removal (CDR) on the order of 100–1000 GtCO2 over the 
21st century. https://www.ipcc.c/summary-for-policy-makers/ 
9 Forest restoration will be practical where the CDR outcome exceeds emission intensity expended in 
undertaking the restoration action, e.g. degraded areas difficult to access; areas where restoration timeframe 
and therefore CDR outcome cannot payback in proportion to resources, energy expended. 
10 “bioenergy systems have often been assessed (e. g., in LCA studies, integrated models, policy directives, etc.) 
under the assumption that the CO2 emitted from biomass combustion is climate neutral14 because the carbon 
that was previously sequestered from the atmosphere will be re-sequestered if the bioenergy system is 
managed sustainably (Chum et al., 2011; Creutzig et al., 2012a; b). The shortcomings of this assumption have 
been extensively discussed in environmental impact studies and emission accounting mechanisms (Searchinger 
et al., 2009; Searchinger, 2010; Cherubini et al., 2011; Haberl, 2013).” This is extracted from Smith, et al., 
(2014). Agriculture, Forestry, and Other Land Use (AFOLU). Intergovernmental Panel on Climate Change(IPCC). 
Accessed: https://archive.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_chapter11.pdf 
11 ‘For example, in the specific case of existing forests that may continue to grow if not used for bioenergy, some 
studies employing counterfactual baselines show that forest bioenergy systems can temporarily have higher 
cumulative CO2 emissions than a fossil reference system (for a time period ranging from a few decades up to 
several centuries; (Repo et al., 2011; Mitchell et al., 2012; Pingoud et al., 2012; Bernier and Paré, 2013; Guest et 
al., 2013; Helin et al., 2013; Holtsmark, 2013)’, this extracted from Smith, et al., (2014). Agriculture, Forestry, 
and Other Land Use (AFOLU). Intergovernmental Panel on Climate Change(IPCC). Accessed: 
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12 Given logged forests’ vulnerability to climate change impact, impacts of ongoing logging cycles, and land use 
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Searchinger, Tim Beringer, Bjart Holtsmark, Daniel M. Kammen, Eric F. Lambin, Wolfgang Lucht, Peter Raven 
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17 Popkin, G. Tropical forests may be carbon sources, not sinks. Nature. doi:10.1038/nature.2017.22692. (2017). 
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2°C, with a given risk of exceeding the target, such as a 50, 33 or 10 per cent chance. The carbon budget for 
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