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Re: Supplementary information to my evidence on the science of logging impacts 

Dear Senate Committee, 

I am writing in regard to my expert evidence presented to Senate Committee on the 19 April 

2021. I wish to present further information that is relevant to the inquiry. It is claimed by some 

forest industry advocates such as the CFMMEU that the science on key aspects of forest logging 

impacts is not “settled”. I strongly disagree with this contention – as outlined by the rigorous peer-

reviewed scientific evidence summarized below.  

In addition, Senator McKenzie claimed that the native forest logging industry was currently 

sustainable – which it is demonstrably not. At the end of this letter, I outline why the industry is 

currently not sustainable –neither ecologically nor economically sustainable.  

 

LOGGING IMPACTS ON LEADBEATER’S POSSUM 

Levels of site occupancy by Leadbeater’s Possum have declined by 50% since 1997 

(Lindenmayer et al., 2020). The species is strongly associated with the abundance of hollow-bearing 

trees (see following section on logging effects on these critical keystone structures in forests). The 

decline is associated with the amount of logging in the surrounding landscape (Figure 1). Notably, 

this science is not contested.  

Figure 1. Long-term changes in occurrence in Leadbeater’s Possum in relation to key 

variables – hollow trees, levels of logging and year (from Lindenmayer et al. 2020).  
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A series of major studies led by scientists from the Victorian Government and the University 

of Melbourne have shown that the current reserve system for Leadbeater’s Possum is inadequate 

(Todd et al., 2020, Taylor et al., 2017). In addition, the top 10% priority areas for 70 threatened 

forest-dependent species in Victoria are in areas subject to logging under the Timber Release Plan 

(Taylor and Lindenmayer 2019) (Figure 2).  

Figure 2. Relationships between the conservation value of forests under different tenure (from 

Taylor and Lindenmayer 2019).  

 

 As part of Victorian Supreme Court testimony: Friends of Leadbeatter’s Possum vs 

VicForests, Mr Paul for VicForests contended that stopping VicForests from logging endangered 

species habitat (ie, obeying the law) will send it broke (see Figure 3 below). Therefore, the science 

on the impact of logging on biodiversity is not contested – including by VicForests.  
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Figure 3. Testimony from VicForests about the need to log threatened species habitat.  

 

***************************** 
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LOGGING IMPACTS ON LARGE OLD TREES 

 A series of major studies over the past 30 has quantified the decline in populations of large 

old hollow-bearing trees (which are critical nest and den sites for diverse assemblages of cavity-

dependent species). Populations of these trees are significantly lower on sites that have a history of 

logging (Lindenmayer et al., 2016). In addition, rates of tree fall are faster with increasing amounts 

of logging in the surrounding landscape (Figure 4, Lindenmayer et al. 2018). The key findings of 

these empirical studies have never been contested. 

 

Figure 4. Relationship between the extent of logging in the landscape and the risk of tree fall 

(from Lindenmayer et al., 2018).  
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LOGGING ON STEEP SLOPES 

 Our most recent peer-reviewed scientific article showed that VicForests has been illegally 

logging forests on steep slopes since 2004 (Taylor and Lindenmayer 2021). The Office of the 

Conservation Regulator likewise found that this was true (in written correspondence and in phone 

discussions with Dr Taylor and myself) – even though they did not examine logging coupes dating 

from before two years previously. Notably, reports from the Victorian Government’s own auditor 

(Jacobs) (https://www.forestsandreserves.vic.gov.au/__data/assets/pdf_file/0019/443800/Report-on-

the-2017-18-Forest-Audit-Program.pdf ) also found evidence of logging on steep terrain and 

therefore slope breaches of the Code of Practice. VicForests CEO stated publicly that they were 

allowed to log on slopes above 30 degrees 

(https://www.vicforests.com.au/static/uploads/files/191120-vicforests-strongly-rejects-allegations-

about-harvesting-on-slopes-final-wftppyfrofcx.pdf), However, the Office of the Conservation 

Regulator stated that this was false and that logging on steep slopes was unacceptable to the 

regulator. Therefore, evidence of Code of Practice breaches are not contested (other than by the 

guilty party which is Vicforests). 
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LOGGING IMPACTS LEADING TO SUBSEQUENT ELEVATED FIRE SEVERITY 

The key conclusion from a suite of empirical studies is that logging elevates forest 

flammability and leads to elevated risk of high severity wildfire (Taylor et al., 2014, 2020, 

Dunn and Zald 2017, Tirribilli et al., 2017). The studies that claim there is no relationship 

have either failed to look for it at all (IFA Press Release quoting Tolhurst and McCarthy 

2016) or failed to properly analyse data (and overlooked an effect that was actually there all 

along) (Attiwill et al., 2014 – see below).  

 

A series of studies have shown that logged and regeneration forests are likely to burn at 

higher severity fire in the event of a conflagration (Taylor et al., 2014, 2020, Dunn and Zald 2017, 

Tirribilli et al., 2017). This is underpinned by a relationship between the probability of crown fire 

and stand age. The relationship is non-linear in which forests 0-7 years after logging have a low 

probability of burning at high severity. Forests at 7-36 years of age have a steeply increased risk of 

burning at high severity (Figure 5). Old growth forests burn at the lowest severity. This highly 

significant non-linear relationship was quantified in Taylor et al., (2014). A more recent study of a 

different data in the wet ash forests of the Central Highlands of Victoria found a similar stand-age 

forest flammability relationship (Taylor et al., 2020) (see Figure 6).  

Figure 5. Probability of canopy consumption in relation to stand age (from p. 363 of Taylor et 

al. 2014).  
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Figure 6. Probability of Crown Burn and stand age during the 2009 fires (from Taylor et al., 

2020).  

 

 

The paper by Attiwill et al. (2014) claimed there was no relationship between logging and 

fire severity. However, Attiwill et al. (2014) did not subject their data to any robust statistical 

analysis. Moreover, and contrary to that paper’s claim that logging does not increase fire risk, the 

paper actually presents data in which the risk of fire declines with forest age, consistent with the 

wider body of work. Indeed, Attiwill et al (2014) wrote:  

“…there was an apparent increase in the severity of crown fire with time since logging or bushfire 

up to about age 30 years (Figure 4) …” 

Together with other fire ecologists, we have reproduced Figure 4 from Attiwill et al as 

Figure 7 and 8 below, and annotated the columns representing crown fire incidence with their 

values measured from the graph. The claim of the authors can be seen from the graph, where the 

incidence of crown fire in 2009 (black columns) increased from 22% in young forests that had been 

logged or burnt in the preceding 10 years, to 40% in those forests that had been logged or burnt 

between 10 and 30 years previously.  
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Figure 7. Fitted line to data from Attiwill et al. (2014).  

 

When a proper curve-fitting approach is employed, the pattern in the data provided by 

Attiwill et al. (2014) is very similar to that reported in the wider peer reviewed scientific literature, 

with flammability highest at intermediate ages (Taylor et al., 2014, 2020, Dunn and Zald 2017, 

Tirribilli et al., 2017).  

Figure 8. Fitted curve to data from Attiwill et al. (2014).  
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The paper by Tolhurst and McCarthy (2016) examined patterns of fire behaviour in Victoria. 

That paper was then cited in a media release by Tolhurst and Vanclay on behalf of the Institute of 

Foresters of Australia - which claimed there was no relationship between logging and fire 

(https://www.forestry.org.au/documents/ifa/OpEd_Tolhurst_Vanclay_DoesTimberHarvesting_For

Distribution.pdf) However, timber harvesting was NOT one of the covariates analysed in the work 

by Tolhurst and McCarthy (2016) (as indicated in the Table 3 of the paper by Tolhurst and 

McCarthy 2016 – and produced below).  

Table 1. Variables analysed in the paper by Tolhurst amd McCarthy (2016) – note the 

absence of logging as a variable in the analysis.  
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 In 2002, we completed a meta-review of the studies exploring relationships between logging 

and flammability. The overwhelming body of evidence is for a relationship between 

flammability and stand age in a non-linear pattern as shown in the above figures (Figure 5-8) 

see https://www.bushfirefacts.org/.  
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LOGGING IMPACTS ON FOREST SOILS 

A major study was conducted on the effects of fire and logging on forest soils (Bowd et al., 

2019). That study has shown unequivocally there are effects on soil nutrients and soil composition 

that last at least 80 years. The key findings of this empirical study are not contested.  

 

ISSUES OF ECOLOGICALLY SUSTAINABLE FOREST MANAGEMENT 

 Senator McKenzie claimed that the native forest logging industry is currently sustainable – 

which it is demonstrably not. The concept of Ecologically Sustainable Forest Management has been 

extensively discussed in the peer-reviewed scientific literature – and many books written on the 

topic (e.g. Lindenmayer and Franklin, 2002, 2003).  

An extensive series of analyses shows that the native forest logging industry in Victoria is NOT 

sustainable. This conclusion is reached for the following major reasons.  

• Logging is concentrated in areas of High Conservation Value for Victoria’s 70 threatened 

forest-dependent species. Logging is one of the key factors contributing to the decline in site 

occupancy of key species such as Leadbeater’s Possum.  

• Logging is heavily fragmenting native forests, which has negative impacts on a range of 

threatened forest-dependent species (Taylor and Lindenmayer 2020).  

• Logging is changing a key natural process in forests – namely fire regimes, leading to 

elevated fire severity.  

• Logging is changing the natural process of collapse of large old trees – which are a critical 

denning and nesting resource for an array of cavity-dependent threatened species.  

• Logging is having major effects on the condition and nutrient status of forest soils, with 

effects lasting for up to 80 years (and potentially longer). 

• Logging is taking place illegally, including on steep slopes and in dedcaited harvesting 

exclusion zones.  

• There is no longer certainty of resource because of the impacts of past overcutting and 

recurrent wildfire. That is, there is a very high risk forest (~ 80%) will be destroyed by fire 

before trees reach sawlog age (~ 80 years). The industry cannot therefore be considered to 

be sawlog driven – indeed, ABARES data shows that 87% of all native forest logged goes 

into the pulp and woodchip stream.  

• The native forest logging industry is demonstrably uneconomic. VicForests losses have 

quadrupled from $5m to $20m per annum over the past 4 years. The costs of logging 

operations far exceed the sale of forest products (see COS below).  
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Independent analysis by PWC shows that the cost of a job in the native forest industry is 10 

times the cost of a job in plantation forestry (see Table 2 below).  
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Table 2. Data on the FTE cost of a job in different sectors in Victoria.  

 

 

***************************** 

 

In summary, the results of an array of rigorous peer-reviewed scientific studies 

conducted over many years is actually very settled and the findings highlighting an array of 

detrimental environmental impacts at a range of scales is unequivocal and therefore not 

contested.  

 

Yours sincerely 

Professor David Lindenmayer FAA, FESA, AO 

 

References 

Attiwill, P. M., Ryan, M. F., Burrows, N., Cheney, N. P., McCaw, L., Neyland, M. & Read, S. 

(2014). Timber harvesting does not increase fire risk and severity in wet eucalypt forests of 

southern Australia. Conservation Letters, 7, 341-354.  

Environment Protection and Biodiversity Conservation Amendment (Regional Forest Agreements) Bill 2020
Submission 3 - Supplementary Submission



The Australian National University | 14 

Bowd, E.J., Banks, S.C. and Strong, C.L. and Lindenmayer, D.B. (2019). Long-term impacts of 

wildfire and logging on forest soils. Nature Geoscience, 12, 113-118.  

Lindenmayer, D. B., Hunter, M. L., Burton, P. J. & Gibbons, P. (2009). Effects of logging on fire 

regimes in moist forests. Conservation Letters, 2, 271-277.  

Lindenmayer, D.B. and Franklin, J.F. (2002). Conserving Forest Biodiversity: A Comprehensive 

Multiscaled Approach. Island Press, Washington. 351 pp.  

Lindenmayer, D.B. and Franklin, J.F. (Editors) (2003). Towards Forest Sustainability. Island Press, 

Washington D.C. (Co-published with CSIRO Publishing). ISBN 0643068235. 244 pp.  

Lindenmayer, D.B., Blanchard, W., Blair, D., McBurney, L. and Banks, S. (2016). Environmental 

and human drivers of large old tree abundance in Australian wet forests. Forest Ecology and 

Management, 372, 226-235.  

Lindenmayer, D.B., Mackey, B.G., Gould, S., Norman, P., and Taylor, C.. (2020). Bushfire 

recovery project. Bushfire Science Report No. 3. What are the relationships between native 

forest logging and bushfires? Joint Report of Griffith University and The Australian 

National University. https://www.bushfirefacts.org/ 

Lindenmayer, D., W. Blanchard, D. Blair, L. McBurney, C. Taylor, B. Scheele, M. J. Westgate, N. 

Robinson, and C. Foster. 2020. The response of arboreal marsupials to long-term changes in 

forest disturbance. Animal Conservation:https://doi.org/10.1111/acv.12634. 

Lindenmayer, D.B., Kooyman, R.M., Taylor, C., Ward, M., and Watson, J.E.M. (2020). Recent 

Australian wildfires made worse by logging and associated forest management. Nature 

Ecology and Evolution, 4, 898-900. 

Lindenmayer, D.B. and Taylor, C. (2020). New spatial analyses of Australian wildfires highlight 

the need for new fire, resource, and conservation policies. Proceedings of the National 

Academy of Sciences of the USA, 117, 12481-12485.  

Taylor, C. and Lindenmayer, D.B. (2019). The adequacy of Victoria’s protected areas for 

conserving its forest-dependent fauna. Austral Ecology, 44, 1076-1090.  

Taylor, C. and Lindenmayer, D.B. (2020). Temporal fragmentation of a critically endangered 

ecosystem. Austral Ecology, 45, 340-354 

Taylor, C., Blanchard, W. and Lindenmayer, D.B. (2020). Does forest thinning reduce fire severity 

in Australian eucalypt forests? Conservation Letters, e12766. 

https://doi.org/10.1111/conl.12766. 

Environment Protection and Biodiversity Conservation Amendment (Regional Forest Agreements) Bill 2020
Submission 3 - Supplementary Submission

https://www.bushfirefacts.org/
https://doi.org/10.1111/conl.12766


The Australian National University | 15 

Taylor, C. and Lindenmayer, D.B. 2021. Stakeholder engagement in a Forest Stewardship Council 

Controlled Wood assessment. Environmental Science and Policy, 120, 204-212.  

Taylor, C., Cadenhead, N., Lindenmayer, D.B. and Wintle, B.A. (2017). Improving the design of a 

conservation reserve for a critically endangered species. PLOS One, 12(1), e0169629. (This 

paper is in the top 10% of papers cited in the journal published in 2017).  

Taylor, C., McCarthy, M.A. and Lindenmayer, D.B. (2014). Nonlinear effects of stand age on fire 

severity. Conservation Letters, 7, 355-370.  

Todd, C.R., Lindenmayer, D.B., Stamation, K., Acevedo-Catteneo, S., Smith, S. and Lumsden, L.F. 

(2016). Assessing reserve effectiveness: Application to a threatened species in a dynamic fire 

prone forest landscape. Ecological Modelling, 338, 90-100.  

Tolhurst, K., and McCarthy, G. (2016). Effect of prescribed burning on wildfire severity: a 

landscape-scale case study from the 2003 fires in Victoria. Australian Forestry, 79, 1-14.  

Zylstra, P. J. (2018). Flammability dynamics in the Australian Alps. Austral Ecology, 43, 578-591.  

Environment Protection and Biodiversity Conservation Amendment (Regional Forest Agreements) Bill 2020
Submission 3 - Supplementary Submission




