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Summary 

The Australian Federal Coalition, which is currently in shadow ministry of what is effectively a hung 
government supported by independent senators, has promised to reverse the price on carbon 
emissions charged on the highest emission sources, established by the Australian Labour Party 
(ALP). In its place, the Coalition has referred to their Direct Action Plan (DAP) as their alternative 
carbon emissions reduction scheme. DAP relies mainly on carbon sequestration and funding private 
industrial improvements through taxpayer financed initiatives. 

 
Early in February, 2013, Julia Gillard, the current Prime Minister, announced the coming election date, 
September 14

th
, 2013. The polls have shown that the Coalition are in strong position in the lead up to 

the election. The shadow ministers, notably Tony Abbott and Greg Hunt, the party's Prime Minister 
and Minister for Climate Action, Environment and Heritage respectively, have continually highlighted 
DAP as their climate initiative. 

 
This study explores the necessities required for the sequestration promised by DAP. 
 
To ensure DAP was given the best chance for success within this analysis, the selected assumptions 
were purposely designed in favour of DAP. Thus highly optimistic assumptions were made in favour 
of the Coalition's promises. This largely involved assuming soil sequestration would work and if not, 
the best quality plantations could be established and that the necessary high quality land could be 
sourced. 
 
Placing the required sequestration into context, to achieve pledged return of an annual 85 million 
tonnes of CO2 captured would require equivalent to a plantation within a minimum size more than 
twice the size of Melbourne and to increase wood production by more than an additional 300%. 
 
As this analysis relied upon the most optimistic assumptions, real world limits to tree plantation 
ignored and optimal yield was used. With this in mind, the scale of DAP would be much larger 
physically, in management and in cost with real world conditions. 
 
There remains scientific uncertainty with soil sequestration methodology and difficulties involved in 
both monitoring and ensuring long term carbon storage. Thus, if tree plantation becomes the favoured 
option, this also presents the additional land and fire management requirements of such a large 
project. 
 
Furthermore, the ultimate goal will necessarily be to achieve carbon neutrality to stabilise greenhouse 
gas concentrations, in which case, soil sequestration simply could not fulfil such obligations without 
major shifts away from a carbon driven economy already. 
 
In short, while sequestration is of value, to rely upon it in the order of which DAP appears to is unlikely 
to be viable, especially by 2020, and is more than likely to become very expensive as the scale is 
adjusted over time or adjusted to increasingly depend upon tree plantation. 
 
Combined with the initiative to fund industrial transition to low carbon alternatives, DAP will cost the 
taxpayer, either through additional taxes directly or through the loss of public services that currently 
exist. This is contrary to the claims made by the Coalition. 

 
Ultimately, a quick analysis of sequestration and review of the funding initiative of DAP demonstrates 
that it is very unlikely to provide the returns promised by the Coalition and is most likely to increase in 
cost beyond that promised by the Coalition. This is especially true if the Coalition eventually plans to 
scale up DAP to meet future reduction targets or if it becomes necessary to scale up, simply due to 
returns failing to meet current targets. 
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Introduction 

The Coalition plan to head to the 2013 election with the promise of removing the price on carbon 
developed by the ALP in favour of what they have called the “Direct Action Plan” (DAP).

[1][2]
 DAP 

relies upon two approaches; sequestration of atmospheric CO2 and providing industry financial 
support to reduce CO2 emissions under the Emission Reduction Fund (ERF) paid for by the 
taxpayer.

[3] 
 
The favoured sequestration 
strategy relies upon soil carbon 
storage.

[2]
 This methodology is 

still controversial and a review 
by CSIRO of soil carbon 
sequestration demonstrates the 
large uncertainties involved in 
long term storage of carbon in 

soil.
[4]

 Image 1 illustrates the 
different compositions typically 
found throughout the Adelaide 
hills. The darker the soil reflects more organic matter and thus carbon storage. Even a small area of 
the fertile Adelaide hills shows high variation in soil carbon storage.  

If the Coalition win the 2013 election and undo the ALP’s carbon pricing (while arguably placing 
another one in its place)

[3]
 and implement DAP, with the lingering uncertainties in the potential 

success soil sequestration, it remains the arguable whether or not the Coalition may need to 
supplement this at least in part, if not entirely, with more certain sequestration methodologies, namely 
tree plantation, to have any impact on Australia's net CO2 emissions. 

On the 5th of February, 2013, Greg Hunt, the Coalition shadow Minister for Climate Action, 
Environment and Heritage, appeared on ABC News Breakfast show.

[5]
 Here, Mr. Hunt indeed 

confirmed that tree planting would make up part of the DAP. Obtaining access to DAP confirms that 
“Forestry Measures” are expected to part of DAP.

[6]
 It is not unreasonable therefore to assume tree 

plantation may increasingly be relied upon should soil sequestration fail to provide the necessary 
carbon storage. 

This report will focus on the analysis of the potential for tree plantation sequestration to fulfil the 
promises of DAP and also how DAP would necessarily function for Australia to meet meaningful 
targets for two reasons. Firstly, the noted uncertainty with soil sequestration and secondly due to the 
lack of public understanding of soil sequestration compared to forestry. This analysis aims to explore 
the required scale, financially, spatially and in management to test the viability of DAP, primarily on 
focused on the question of sequestration. 

Analysis 

Assumptions 

A number of assumptions are needed to be applied for the analysis to take place, both due to the 
scientific uncertainty regarding soil sequestration and the obvious uncertainties with tree plantation 
sequestration. The most optimistic assumptions were used as a “best case scenario” throughout this 
analysis. 

These assumptions; 

 Eucalyptus species, Eucalyptus globulus and Eucalyptus nitens were used as examples due 
to their fast growing physiology; highest potential annual growth of 30 to 35 cubic metres of 
wood per hectare (although 20 to 25 m

3
 of wood per ha is more likely).

[7]
 

Image 1. Soil samples, showing different compositions (Lubcke) 
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 While wood density of Eucalyptus species varies between low to medium, a medium wood 
density of 600 kg per cubic meter of wood was used.

[8]
 

 The Australian National Inventory total for CO2 equivalent (total excluding LULUCF) for 2010 
was taken to be the assumed peak levels, maintained until 2020, to provide leverage to 
efficiency outputs for the Emissions Reduction Fund component of DAP.

[9]
 

 As Australia is already a net source of CO2, the analysis ignores already existing CO2 sinks 
as they already form part of the standing total net values. 

 As DAP states on page 16, “Through the Fund we will support up to 85 million tonnes per 
annum of CO2 abatement through soil carbons by 2020 - and reserve the right to increase 
this, subject to progress and evaluation,” this analysis will assume that DAP is proposed to 
meet long term targets, thus being adjustable to meet higher targets (scenario 2). 

Scenario 1 

DAP is proposed to reduce the total CO2 equivalent emission for Australia to 5% below 1990 levels by 
2020.

[6]
 DAP states this value to be and annual abatement of 140 million tonnes of CO2 equiv, of 

which soil sequestration is stated to supply 85 million tonnes of CO2 captured.
[6]

 It is worth noting that 
this 140 million tonnes of CO2 equiv target indeed depends upon the assumption that 2010 emission 
indeed are the Australian peak values from a review of the available data (ie. a reduction requirement 
of 145.597 million tonnes of CO2 equiv).

[eq1]
 

Given that there is a high level of assertions within DAP and scientific uncertainty regarding soil 
sequestration

[4]
 and that Greg Hunt has suggested a more reliable form of CO2 sequestration through 

plantation in interview (considering also that forestry also features in DAP), it is prudent to analyse 
this alternative should soil sequestration prove to be unviable or unable to secure carbon storage into 
the indefinite future. 

Using the best case assumptions above and the expected reduction of 85 million tonnes of CO2 equiv, 
DAP would require an additional 77.2 million m

3
 of wood.

[eq2]
  

Under best case scenarios, this amounts to between 2.2 and 2.57 million hectares of annual wood 
production land.

[eq3]
 The minimum additional land requirements are in the order of close to two and a 

half times the size of Melbourne (0.88 million hectares) or near two times the size of Sydney (1.21 
million hectares). 

Within the financial year of 2009-10, the Australian wood production amounted to 25.6 million m
3
 of 

wood.
[11]

 Under best case assumptions, this will require four times the amount of current Australian 
wood production in total, entirely from plantation land without comparable sequestration already 
occurring. 

Scenario 2 

Any good plan to tackle human influence on climate change due to our contribution to greenhouse 
gas concentrations ought to be adjustable over time to meet changing needs of emission reduction 
targets. Indeed DAP suggests this, as discussed above. While a 5% below 1990 emissions values 
may suit for a seven year target, it falls well short of what will be required into the long term to ensure 
perpetual prosperity for future generations. 

Both Vuurne and Riahi (2011) and Weaver et al. (2007) suggest that by 2050, CO2 emission targets 
of as much as 80-90% below 1990-2000 levels will be required to avoid increasing the global 
temperature anomaly above 2°C.

[12,13]
 Of course, to maintain global climatic condition similar to those 

of the Holocene, which favoured the technical and agricultural development of our species, 
eventually, human activities will need to become carbon neutral, if not a net carbon sink to undo 
whatever anthropogenic climate change that has already occurred. 

With the scientific uncertainty that surrounds soil sequestration and a limit to the ultimate storage 
capacity of soils, it is very unlike to play an ongoing role that would significantly impact the potential 
for Australia to become carbon neutral.  



Lubcke, 2013 newanthropocene.wordpress.com 

Page | 5  
A Review of the Viability of the Coalition’s “Direct Action Plan” 

Taking the 2010 emissions of CO2 for Australia as the peak value, as per in Scenario one, the goal in 
this scenario would be to reach neutrality, thereby retaining the full 542.7 million tonnes of CO2 equiv 
annually.

[9]
 To provide DAP the most optimistic assumptions, DAP states that sequestration will 

amount for 60.7% of the total CO2 reductions (that is 85 million tonnes of a total 140 million tonnes in 
reductions).

[6]
 For that reason, we will assume that DAP would only require 60.7% sequestration 

alongside taxpayer funded industrial activities to reduce CO2 emissions. 60.7% of the total amounts to 
329.49 million tonnes of CO2 sequestration annually. 

To achieve this, we would require an ongoing annual harvest of 299.27 million m
3
 of wood.

[eq4]
 The 

minimum land requirements, with the most optimistic assumptions is around 8.55 to 9.98 million 
hectares.

[eq5]
 This is an area roughly eight times the size of Melbourne or Sydney. 

Placing this into perspective, the annual wood production of the financial year 2009-10 was only 8.6% 
of the requirement that would be needed annually to capture enough CO2 for Australia to match our 
responsibility in CO2 emissions, even if CO2 emission levels stabilized at 2010 levels. 

Discussion 

Potential criticisms 

This analysis was by no means all inclusive. As noted above, numerous assumptions were made, for 
instance. However, to give DAP the best possibility, we largely ignored the obscurities and 
uncertainties surrounding soil sequestration and even provided a reliable alternative, tree planting, to 
assist with the potential for sequestration of CO2 to meet the set targets, inspired by Greg Hunt's 
recent comments. 

Utilising tree plantation for this analysis due to the clearly understood process of photosynthesis also 
allowed us to explore the minimum land requirements for such an endeavour, where soil 
sequestration remains uncertain and poorly understood by the general public and thus the immensity 
of the project is unlikely to be fully appreciated by voters whom may elect for the Coalition based on 
DAP and a lack of appreciation of the scale required. 

Another potential source for criticism is that no-one is suggesting Scenario two. This scenario was 
added entirely as an example to question the viability of scaling DAP up to carbon neutrality, which by 
all measures will be the necessary goal eventually. It is likely that technology will have improved and 
our understanding of soil sequestration (whether it becomes favourable or not) will also be greatly 
improved decades from now. The purpose of including Scenario two was again to illustrate the 
minimum scale required to depend upon sequestration as a key component to climate change 
mitigation initiatives. 

Viability 

The largest doubt that surround DAP certainly persist on the potential for soil sequestration of CO2.
[4]

 
Within the science community, there are concerns, including how it can be accurately measured over 
time and whether or not the carbon will remained locked for long.

[4]
 

From this author's own research experience, carbon flux measurements over mallee woodland 
yielded an annual burst of CO2 release in late spring, as depicted in figure 1, from August 2010 to 
December 2011, where each November became a net source of carbon.

[14]
 As no changes were 

observed in the above ground biomass, this pulse was believed to be due to an increase in soil 
microbial activity as conditions became favourably warmer. Admittedly, this is speculative as soil gas 
chambers had not yet been employed to explore this further.  

The Coalition has stated that they expect this process to capture 85 million tonnes of CO2 annually by 
2020. However, this leaves many questions. At what point is it believed that soils suitable for 
sequestration will eventually become saturated? How likely are these soils to retain that carbon 
indefinitely? What would be the plan following that? 



Lubcke, 2013 newanthropocene.wordpress.com 

Page | 6  
A Review of the Viability of the Coalition’s “Direct Action Plan” 

If the plan then is to move 
onto carbon sequestration 
through tree production, 
then we return to the more 
detailed analysis of this 
report. 

Both scenarios rely upon 
arguably unrealistically 
optimistic assumptions. 
Regardless whether it is 
soil sequestration or tree 
plantation sequestration, it 
remains obvious that less 
than ideal land would 
need to be utilised due 
simply to the scale 
required. This too would 
therefore require less than 
ideal soil types or tree species, which in turn reduces the carbon capture per unit and thus, more land. 

As this is a multidecadal investment and Australian conditions tend to shift between “boom and bust” 
periods, due to the El Nino cycle. For both soil sequestration and tree plantation sequestration, this 
presents additional challenges. 

How likely is the carbon store within the soil to decompose in harsh periods or, as discussed above, 
be lost with a return of favourable conditions for microbial activity? As for tree plantation, drought 
increases the risk of localised tree death, vegetation dieback and bushfire. These in turn present 
significant management issues. 

Every tree lost or dieback due to frequent drought conditions of Australia present clear carbon lost. 
This is made more concerning than just the natural cycle of Australian environments have 
experienced in previous centuries as increasing anthropogenic climate change is likely to exacerbate 
drought periods.

[15]
 

With the plantations requiring a total area at least twice the size of Melbourne or Sydney, but 
potentially and more realistically far larger, fire risk management is likely to be as large as forestry 
management itself. Redundancy, through increasing plantation well above the minimum required size 
may provide additional insurance and help improve carbon sequestration in favourable years to 
balance reduced returns in harsher years. However this comes with the amplification of the inherent 
complications in land management and fire risk control of a project of such an immense total size. 

Furthermore, in Scenario one, the annual wood production would increase by around four times the 
production level of 2009-10. This raises the question of whether there is likely to be an ongoing 
reliable market for this additional wood, should soil sequestration be unable to support the necessary 
carbon capture. 

Without an appropriate market for this additional wood, the only method to pay for the forestry 
management costs of this large project will need to come again from the taxpayers. In either case, 
where are the certainties that this wood supply (either as carbon storage “waste” products or as a 
marketable item) would continue to serve as carbon storage into the indefinite future and not simply 
decompose? 
 
With the many uncertainties surrounding soil sequestration of CO2, the sheer immensity required for 
DAP and the potential risk and marketplace uncertainties that surround tree plantation sequestration 
of CO2, relying on any measure of sequestration to significantly reduce Australia’s CO2 emissions is 
far from robust and therefore should not relied upon as the primary plan of anthropogenic climate 
change mitigation. 

Figure 1. The average daily accumulation of carbon by month from the Calperum 

Ozflux tower from August 2010 to December 2011 
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For this reason, the sequestration aspect of DAP is unlikely to yield the returns promised by the 
Coalition and any attempts to compensate the primary soil sequestration are likely to be immense in 
size and cost. 

Emissions Reduction Fund 

While this report has focused primarily upon DAP’s requirement to meet carbon sequestration targets 
to reach the Coalition’s goals, should they win the upcoming election, this analysis would be lacking if 
it did not at least discuss DAP’s ERF. 

While ERF would be paid by the taxpayer, as noted by Eltham, the Coalition have stated that this will 
not come at additional cost to the taxpayer, leaving the only other possibility being cut to standing 
services.

[3] 

Yet this in itself is a cost. Whether cuts come from education, health, infrastructure or elsewhere, the 
only logical conclusion is that people will pay in some aspect of their life, in access to quality goods 
and services so that the taxpayer revenue can instead be used to improve private industry for the 
profit of that receiving industry and not the public. 

On the other hand an increasing price on carbon, as designed by the ALP, reduces complacency of 
use and ultimately leads to the need for improved efficiency within industry to remain viable, 
effectively providing a market driven incentive to decouple economic growth from carbon emissions. 

ERF provides no such marketplace incentive and thus cannot be seen to provide motivation for the 
necessary behavioural change. Regardless how many wind turbines or solar panels the ERF pays for, 
it fails to drive industry towards a low carbon economy and does so at the expense of the taxpayer, 
either directly or indirectly. 

The Australia Institute Analysis of DAP 

In 2011, Richard Denniss and Matt Grudnoff, for the Australia Institute, undertook an analysis of 
DAP.

[9]
 Here, the authors stressed that the likely outcomes from DAP will be an inability to meet 

abatement targets expected. This complements the analysis of carbon sequestration above. 

They also believe that the money set aside for ERF falls well short of what would be required. As 
stated in the report; 

 

“If we use the average cost of abatement for competitive grant schemes that 
have been previously conducted in Australia then by 2020 the Fund would 
have to allocate around $100 billion. That is on average $11.1 billion every 
year to 2020. To put that in context that would require on average tax 
payments of about $1300 per household per year set aside for the Emissions 
Reduction Fund. This is far in excess of what the Coalition has budgeted for. 
Rather than on average $11.1 billion per year the Emissions Reduction Fund 
is proposed to receive on average $1.2 billion per year... 

“Since the Coalition has committed to not introducing any new taxes or 
increasing any old taxes to fund the emissions reduction then the money 
would need to come from cuts in other areas. To find $11.1 billion each year 
the Coalition would need to make large budget cuts. To put this in context 
$11.1 billion is the equivalent to the cost of employing approximately 111,000 
teachers or nurses.” 
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Conclusion 

DAP rightly provides the Australian voter with significant concerns and obscurity. This is exacerbated 
by the Coalition removing details of the plan from their website, while the Coalition shadow ministers 
continue to promote it in public. 
 
Sequestration within biomass amounts for around 50% of the dry weight.

[10]
 For this reason, 

sequestration becomes a major project wherever it is applied to compensate greenhouse gas 
emissions on the order of many millions of tonnes. 
 
Sequestration will play a role in mitigation of anthropogenic climate change, however, it would need to 
be of an immense size, spatial and financially, if it is considered a primary activity, rather than 
complimentary. 

 
One could argue that such an initiative would not be so great if economic growth could be decoupled 
from greenhouse gas emissions. Yet, as part of Scenario one, we look at a very low target – a 
relatively modest reduction of 5% below the Australian emissions of CO2 in 1990 - and this yielded a 
sequestration target of around 77 million m

3
 of wood per annum. If this was achieved with the best 

possible tree species, this would require Australian wood supply to increase by an additional 300% 
and require high quality land twice the size of Melbourne which does not already provide natural 
sequestration. 

 
All of this also assumed that Australian emissions peaked at 2010, clearly hoping that economic 
growth indeed began this difficult decoupling process. As such, this analysis purposely demonstrated 
that even under such optimistic conditions, sequestration cannot play a primary role in reducing the 
net greenhouse contribution of Australia. 

 
A quick look at ERF shows that this too comes at a cost. It is unfeasible to imagine that any 
sequestration initiative of the magnitude required can be achieved without significant additional 
expense. Placing this hand-in-hand with funding improvements to industrial efficiency increases the 
cost to the taxpayer entirely at the benefit of polluting industries. The Coalition have stated that this 
will be achieved without further taxes, leaving the only other option being a retraction of standing 
public services, such as education, health infrastructure etc. 

 
The cheaper option therefore would be to create an environment where innovation is stimulated by 
policies that provide friction against an increasing carbon based economy. To remain competitive, 
industry will actively seek out improvements to reduce overheads if they perceive such need. A price 
on carbon is a cheap method to assist with the required behavioural changes to decouple economic 
prosperity from greenhouse gas emissions. Furthermore, it comes without the cost of massive 
sequestration activities and governmental funding of private industry activity. 
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Equations 
 

1. 1990 Australian emissions of CO2 equiv amounted to 417, 992, 910 tonnes (Aust national 
inventory total excluding LULUCF).

[9] 
2010 Australian emissions of CO2 equiv amounted to 

542, 690, 760 tonnes (Aust national inventory total excluding LULUCF).
[9]

 
Therefore;  
 

                                                                 ))
                           

 
2. 1 m

3
 of wood = 600 kg. Assuming 50% is carbon

[10]
 = 300 kg of carbon. 300 kg of carbon = 

3.67*300 = 1101 kg of CO2 
[10]

. 
Therefore to reach the required sequestration targets; 
 

                                                              
 

3. 30 to 35 m
3
 of wood per hectare per year and we require 124864321.98 m

3
 of wood per year. 

Therefore; 
 

                  [               ]    [               ]
                            

 
4. 1 m

3
 of wood = 600 kg. Assuming 50% is carbon

[10]
 = 300 kg of carbon. 300 kg of carbon = 

3.67*300 = 1101 kg of CO2 
[10]

. 
Therefore to become CO2 neutral; 
 

                                                                
 

5. 30 to 35 m
3
 of wood per hectare per year and we require 364929554.95 m

3
 of wood per year. 

Therefore; 
 

                  [                ]   [                ]
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