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�Abstract

In the dying hours of the Kyoto Climate Change Conference, the negotiators agreed to the insertion of the ‘Australia clause’ in Article 3.7.  The clause permits countries for which land-use change and forestry are a net source of greenhouse gas emissions to include net emissions from land-use change in their 1990 base year for the purpose of calculating assigned amounts or targets for the commitment period 2008-2010.

This clause applies effectively to Australia alone amongst industrialised (Annex 1) countries, but it may have major implications for the negotiated targets of developing countries when, after the rich countries have shown the way, their turn comes to adopt emissions reduction targets.

The inclusion of emissions from land-use change substantially increases Australia’s base year emissions and therefore the target it has been assigned under the Kyoto Protocol.  The Australian Government concealed from the rest of the world a crucial fact: land clearing has been declining in Australia throughout the 1980s, so that by 1996 emissions from land-use change had already fallen by around one third.  Thus the inclusion of the Australia clause created for Australia a loop-hole equivalent to Russia’s ‘hot air’ ( instead of factories being shut down, land clearing was declining and will continue to do so.  Australia will now use the inclusion of land clearing emissions to provide a cover to increase energy-related emissions.

The Australian Government does not report emissions from land-use change in a transparent manner, and it is difficult even for experts to understand the Australian emissions situation.  This paper uses the official inventories to describe the comprehensive emissions situation for Australia.  In the process it discusses the various methodological and data uncertainties associated with measuring emissions from land-use change.

It is shown that emissions from land-use change in the 1990 base year were 89.8 Mt or 18.9% of Australia’s total comprehensive emissions.  By 1996 this had declined to 62.8 Mt probably as a result of the falling profitability of land clearing for cattle grazing. 

The paper then considers the likely path of emissions from land use change through to the commitment period 2008-2012 and how this affects allowable emissions from the energy and other sectors.  Two scenarios are described.  Scenario 1 assumes that the rate of land clearing does not change from the rate in 1996.  In this case emissions from land-use change are expected to fall to 50 Mt in 2010 and as a result emissions from energy and other sectors (excluding land-use change) will be able to increase by 13% while Australia still meets its Kyoto target of an overall 8% increase in emissions. 

Scenario 2 assumes that the Australian Government implements its announced plan to cut land clearing by 20 000 ha/a starting in the year 2000.  In this case emissions from land-use change are expected to fall to 23 Mt by 2010 and as a result emissions from energy and other sectors (excluding land-use change) will be able to increase by 19% while Australia still meets its Kyoto target of an overall 8% increase in emissions.

These calculations are based on a fully comprehensive inventory including net emissions from land-use change and forestry.  Article 3.7 may be interpreted to allow exclusion of net emissions from forestry in the base year.  This is the preferred interpretation of the Australian Government.  If Article 3.7 is interpreted that way then fossil fuel emissions can increase by substantially more than previously estimated.  Under Scenario 1, Australia’s fossil energy (and other non-land-use) emissions can increase by 20% while under Scenario 2, fossil emissions will be able to increase by 26% by 2008-2010.

The paper considers some of the reasons for the historically high levels of land clearing in Australia and the environmental impacts including declining biodiversity and land degradation.

The paper concludes by arguing that, had they been aware of the facts, the land clearing concession made to Australia would have provided the Kyoto negotiators from other Parties with the evidence to demand that Australia cut its emissions by considerably more than Europe, Japan and the USA.  The solution to the land-use change loophole may be to apply additionality rules to emissions from land-use change.

�1.  Introduction�

1.1  The ‘Australia clause’

Article 3.7 of the Kyoto Protocol, often referred to as the ‘Australia clause’, was accepted by the Kyoto Conference early in the morning of 11th December as the negotiation process was drawing to a close.  The part of Article 3.7 known as the Australia clause reads:

Those Parties included in Annex 1 for whom land-use change and forestry constituted a net source of greenhouse gas emissions in 1990 shall include in their 1990 emissions base year or period the aggregate anthropogenic carbon dioxide equivalent emissions by sources minus removals by sinks in 1990 from land-use change for the purposes of calculating their assigned amount.

This provision applies almost exclusively to Australia, although it is a minor factor in the inventories of Britain and Estonia.  Australia is the only developed country where vegetation clearing occurs to any substantial extent.  However, Article 3.7 may have major implications for global greenhouse gas emissions when the time comes to include developing countries in the target setting process.  The Australian Government was therefore in a unique position at the negotiations in Kyoto; it hoped that by winning the right to include emissions from land clearing in its 1990 baseline the requirement to cut fossil emissions would be reduced. 

The Australian Government has been quietly gloating over its ‘victory’ at Kyoto while trying to keep the true extent of the concessions concealed from the rest of the world.  It will be demonstrated in this paper that the Australian deal at Kyoto, extracted on the threat of withdrawal and the destruction of consensus, was far more generous than the other Parties to the Convention realised.  At a workshop organised by the Australian Government’s Greenhouse Office on 22nd June 1998 in Canberra, Dr David Harrison, the Government’s senior adviser on emissions trading, was asked when Australia would begin to sell its surplus assigned amounts to other developed countries.  Dr Harrison replied that he did not believe Australia would be able to sell its surplus allowances because doing so would cause resentment as other countries would realise they had been ‘dudded’ (i.e. defrauded) at Kyoto by Australia’s tactics.

In per capita terms, the inclusion of land clearing emissions for Australia means that official emissions per head in 1990 rose from about 21 tonnes per year to about 26 tonnes, making Australia officially by far the world’s highest greenhouse emitter per capita. 

The inclusion of land-use change (LUC) emissions in the Kyoto baseline calculations may not in itself be a poor decision.  However, it will be demonstrated in this paper that if emissions from land use change are included in the base year then Australia should have been given a much tougher target than an 8% increase. 



1.2  The extent of land clearing

The 1996 National Greenhouse Gas Inventory, published in October 1998, provides the latest estimates of the amount of land cleared in Australia every year from 1990 to 1996.  The figures are summarised in Table 1.  

The largest amount of clearing occurred in the State of Queensland with an average of 262 000 ha cleared over 1991-95, followed by New South Wales with 54 874 ha in 1994-95 (NGGI 1998b, pp. xxix-xxx). �

Table 1  Area of forest and grassland conversion, Australia 1990-1996 (kha/a)

1990�1991�1992�1993�1994�1995�1996��525.7�443.5�408.9�406.7�330.7�328.2�326.5���Source: NGGIC 1998b, Table 5B1

As discussed in Section 3 below, the measurements for land clearing are very uncertain.  The Australian Government argues that it excludes land-use change emissions from the national totals of the inventories because of concern about the certainty of land use change data and the emissions that are generated from this activity. 

2.  Australian Government approach to the Kyoto negotiations

The Australian Government based its argument for concessions at Kyoto on the claim that cutting emissions would be especially damaging to the Australian economy.  Economic modelling by the Australian Bureau of Agricultural and Resource Economics (ABARE) was used to argue that large losses in income would follow attempts to cut emissions and that huge carbon taxes would be needed – $245 per tonne of carbon dioxide to cut emissions from fossil fuels to the expected levels.  But whatever the merits of that argument (and there were none ( see Hamilton and Quiggin (1997)), the inclusion of land clearing emissions causes the argument to collapse.  In order for the Australian negotiators to sustain their position, it was therefore essential that they kept the implications of the inclusion of land clearing secret from the rest of the world until a deal had been struck.

Until days before the start of the Kyoto Conference, the Australian Government had deliberately down-played the importance of land clearing despite the fact that early inventories showed that it might account for up to a quarter of Australia’s total emissions. Land clearing emissions have never been included in the official modelling of the costs of reducing emissions in Australia or in the Government’s arguments about Australia’s position.  The Government and its economic modellers said that emissions from land clearing were excluded because of scientific uncertainty about their size.  But in the last days before Kyoto the Government changed tack.  Suddenly, after months of denials, the issue of land clearing became the most important one for the Australian negotiators.�  

However, Environment Minister Senator Hill continued to argue that Australia faced very high costs saying that the Australian economy would be ‘devastated’ by a requirement to cut emissions by 5%.  He would have been embarrassed if another ABARE document had been in the hands of the other Parties to the negotiations.  In 1995, an ABARE analysis of land clearing in Queensland (the state where the bulk of land clearing occurs) concluded that the economic costs of ending land clearing would be very low.  Instead of the crippling carbon tax of $245 predicted by MEGABARE, the high-profile ABARE model promoted around the world, the unpublished ABARE report indicated that a carbon tax of less than $2 per tonne of carbon dioxide applied to emissions from land clearing is all that would be needed to reach Australia’s expected target (ABARE 1995; Ryan 1997).  

It is now apparent why the Government refused to consider land clearing as an issue until the last minute.  If other Parties had had time to examine the issue, then the Government’s argument that Australia faced disproportionately high costs, insubstantial as it was, would have been quickly destroyed.

In simultaneously arguing for an 8% increase to total emissions on the basis of high costs of emission cuts, and an expansion of base year emissions to include land clearing, Australia was guilty of a sleight of hand.  The novelty and complexity of land clearing emissions, and the fact that for most developed countries land clearing is an irrelevant issue, explain why Australia achieved a ‘victory’ in the feverish final hours of negotiation at the Kyoto conference.

3.  Measuring emissions from LUC

3.1  Transparency issues

Emissions from land-use change present more measurement difficulties than any other sector.  Australia has devoted considerable resources to commissioning experts to develop methods for calculating emissions from land-use change and to estimating emissions over time.  One of the difficulties in making reliable estimates is due to Australia’s federal system of government.  To the extent that data exist, most of the information on areas cleared is collected by State governments, and there is a chequered history of cooperation between the federal government and the states with respect to exchange of information on resource management.

Independent assessment of the situation is made difficult by the that fact that the Australian Government has persistently failed to publish a comprehensive inventory of emissions showing emissions from LUC in the same tables as emissions from other sources.  Australia’s reporting of emissions is therefore not transparent, and there are no more than two or three people in Australia with expertise to assess the inventory who are not employed by the Government directly or on contract.

How then are emissions from land-use change estimated in Australia?

3.2  Defining the sector

The land use change and forestry sector of the National Greenhouse Gas Inventory (NGGI) includes the following sub-sectors:

	A	Changes in Forest and Other Woody Biomass Stocks

	B	Forest & Grassland Conversion

	C	Abandonment of Managed Lands

	D	Other

The first sub-sector is dealt with separately under ‘Forestry’.  The second subsector is ‘land-use change’ renamed by the IPCC.  It refers essentially to landclearing and is therefore the focus of this paper. The third sub-sector, abandonment of managed lands, is not estimated in the inventory, and the main components of the fourth, ‘other’, are minimum tillage CO2 sinks and non-CO2 gases from prescribed burning.

It should be noted that the issues relating to land-use change are quite distinct from those relating to forestry under the Protocol and throughout this paper we maintain the separation and focus exclusively on land-use change.

3.3  Sources and sinks

The land-use change subsector of the NGGI estimates CO2 and non-CO2 greenhouse gases emitted to or removed from the atmosphere as a result of “forest and grassland conversion”, in other words, clearing land for pasture or crops.  The subsector includes sources (emissions) and sinks (removals). 

The sources of emissions are the decay of both above-ground and below-ground vegetative biomass cleared as well as soil carbon released as a result of soil disturbance.  All carbon sequestered in vegetation will be released to the atmosphere over some time-frame, starting as soon as the plant dies.  The NGGI makes the following assumptions in calculating emissions released from land clearing:

80% of above-ground biomass (AGB) is burnt on-site after clearing, 1% remains as charcoal, 9% is left to decay and 10% is removed and burnt off-site (mostly as firewood);

carbon release from the remaining unburnt AGB is assumed to follow a 10-year linear decay function;

carbon release from Below Ground Biomass (BGB) is assumed to follow a 10-year linear decay function;

release of soil carbon (SC) is assumed to follow an exponential decay function until the soil reaches a new equilibrium.  The timeframes for each State vary with ‘half-lives’ ranging from 3 to 15 years. 

The sinks in this subsector are the regrowth after clearing including woody regrowth (parts of Queensland and NSW), and increases in soil carbon in areas of improved pasture.  For areas cleared for improved pasture, an increase in soil carbon is assumed over the same timeframe as used for carbon release.

3.4  Data inputs

The data used in the calculation of net emissions from land clearing are:

area cleared, in ha or kha, for each state for each of the past 38 years; 

above-ground biomass in tonnes of biomass/ha for three broad forest classes; 

1.	closed tropical and temperate forests; 

2.	open forests; and

3.	woodland and scrub;

the proportion of area cleared for each end-use or after-clearing land-use, (pasture, crop, improved pasture or woody regrowth);

the proportion of vegetation in each of the three vegetation classes ‘available’ for land clearing;

the initial soil carbon value for each broad forest type�;

the proportion of vegetation burned that remains as charcoal; and

the proportions of vegetation burned onsite and offsite after clearing.  Offsite burning is counted in ‘Fuelwood’ in the forestry subsector.  

3.5  Data sources and quality

Data availability and quality are extremely variable.  All the data used in the inventory are at the level of ‘State’ and the national inventory is the sum of the State inventories for the LUC subsector.  The following observations should be made about the major data sets.

Area cleared   Area cleared, in ha for each state, is sourced from land-clearing permits, expert estimates and remote sensing for the years 1988 to 1996.  Area cleared prior to this is based on a model that derives the area cleared from stock numbers and area cropped.  NSW is the only State for which there is any unmodelled historic clearing data (sourced from remote sensing) primarily of the Northern Wheatbelt.  These data were initially collected by the NSW National Parks and Wildlife Service to study areas of remnant vegetation.  They have been heavily ground-truthed.  The remote sensing ‘trace’ for this area does show a decline from 1975 to 1995, but there are anecdotal indications of an increase in clearing since 1995. 

Above-ground biomass  AGB, for the three broad forest classes, uses a mixture of data from the literature, expert opinion and the Resource Assessment Commission, Forest & Timber Inquiry (1992).  In general, the RAC values are lower (in tonnes of carbon/ha) than data from the literature, and the inventory workbooks do not specify clearly which data are used for each vegetation class in each state, presenting only the national weighted average.  The State inventory supplements to the workbook tabulate the State data, but not the sources. 

Proportion cleared  Information on the proportion of area cleared for each land use (native pasture, improved pasture, crops and so on).  The data for Western Australia, NSW and Queensland are presented in the 1996 inventory Workbook 4.2 Supplement (NGGIC 1997, p. xxxiv), but are sourced only as a ‘personal communication’. 

Proportion in each vegetation class  These proportions are provided for each state and are derived from the Australian Land Information Group (AUSLIG) Atlas of Vegetation in Australia (1990).  Details are contained in NGGIC (1997).

Initial soil carbon values   These values are listed in Workbook 4.2, but the sources are unclear.  The references stated in the text, (NGGIC 1997, p. 30) are not the same as the references stated beneath the table (p. 31).  The same values are used for all States. 

Proportions burned  The proportion of cleared vegetation burned remaining as charcoal, and the proportions of vegetation burned onsite and offsite after clearing are not explained clearly in any edition of the Workbook.  Nationally, the assumption seems to be that 1% remains as charcoal, 80% is burnt onsite, 10% is burnt offsite and 9% decays over 10 years.  (NGGIC 1997, p. 19).  However, these proportions should vary state by state. �

3.6  Treatment of uncertainty

The Australian Workbook reports estimates of levels of uncertainty associated with the components used in the calculations (NGGIC 1998b, pp. xli-xliii).  Levels of uncertainty have fallen between the 1995 and 1996 inventories (the 1996 inventory was released in October 1998).  According to the inventory:

The drop in uncertainty is due to the availability of revised remotely sensed data for Queensland for 1991 to 1995, new remotely sensed data for Queensland for 1988 to 1990, new clearing data for New South Wales, revised biomass data for Queensland, revised regrowth estimates and better estimates of the proportions of clearing in each forest class (p. xli).

It then lists the uncertainty estimates using the 1995 and 1996 methodologies.  These are reproduced in Table 2 below.  We have added the last column to show the change to each component.

Table 2  Uncertainties in estimating emissions from LUC using different methodologies (%)

Component��Uncertainty����1995 �(NGGI 1997)�1996 �(NGGI 1998b)�Change in �uncertainty �level��Area of land cleared�30�20�-10��AGB before clearing�40�30�-10��AGB after clearing�50�40�-10��Area of regrowth after clearing�40�30�-10��Below ground loss (SC)�80�70�-10���Source:  NGGIC 1998b, p. xl

However, it is not at all clear how the uncertainties listed in the inventory were derived.  The report refers to the IPCC methodology for calculating the overall sectoral uncertainty, but there is no indication of where the uncertainty figures came from.  The statement quoted above indicating the sources of the drop in uncertainty levels lists a number of diverse influences on the various components, yet there is a uniform 10% fall in uncertainty levels across all components.

It should be noted that ground-truthed remote sensing data (the most reliable source of data on land clearing) is at present available to the NGGI for selected areas in selected years, namely Queensland for 1988-1995, parts of NSW for1975-1995, Victoria for1991-1993 and Tasmania for 1983-1988.  To measure a decline in land clearing at least two comparable clearing rates are required.  Only Queensland and NSW have more than one clearing rate.  Queensland has two (320 000 ha/year for 1988-1990 and 262 000 ha/year for 1991-1995), and NSW has a cobbled together historic clearing trace, which shows a downward trend.  Thus the decline in land clearing shown in the inventory is based on scattered and incompatible remote sensing data.� 

One further issue requires comment.  There is debate in Australia about the role of ‘vegetation thickening’ in determining net emissions from land-use change.  Vegetation thickening is not clearly defined, and may cover an increased number of stems/ha due to regrowth of local woody species, the invasion of undesirable species of woody weeds with or without increases in stems/ha, or an increase in vegetation biomass/ha.  It may include all three. 

If woody weed invasion forms part of the definition of vegetation thickening, and the latter is perceived at some stage as a politically desirable CO2 sink, there are serious environmental implications.  Policy measures aimed at protecting forest biodiversity and general ecosystem health require removal of the weeds.  Sink enhancement policies would see woody weeds grow, multiply and spread with compounding ecological impacts.  Some of these issues are discussed below in Section 5.

4.  LUC and Australia’s Kyoto target

4.1  Interpreting the ‘Australia clause’

The ‘Australia clause’ in the Kyoto Protocol allows Australia to inflate its 1990 baseline emissions.  If emissions from LUC form a large proportion of total emissions, and those emissions are falling irrespective of actions taken to reduce greenhouse gas emissions, then this will permit a greater expansion of emissions from fossil fuels than the 8% target suggests.  This section will estimate the extent to which the inclusion of the Australia clause will permit the expansion of fossil sectors by the commitment period 2008-2012.

But first there is an important issue concerning the interpretation of Article 3.7 that has a major bearing on the calculation of base year emissions.  The clause provides a trigger which permits a Party to include LUC emissions in its base year amount; it applies to “[t]hose Parties … for whom land-use change and forestry constituted a net source of greenhouse gas emissions in 1990 …”.  As we have said, this trigger applies almost exclusively to Australia.

However, the clause goes on to say that those Parties to whom this applies “shall include in their 1990 emissions base year or period the aggregate anthropogenic carbon dioxide equivalent emissions by sources minus removals by sinks in 1990 from land-use change for the purposes of calculating their assigned amount”.  In other words, while the trigger mechanism refers to emissions from both land-use change and forestry, the affected parties shall include in their base year calculations net emissions from land-use change but not from forestry.  

Since the forestry sector in Australia is a net sink in the terms of the Protocol, the effect of both including land-use change and excluding forestry is to increase Australia’s base year emissions.  In our view it is quite inconsistent to treat LUC and forestry in different ways and acceptance of the wording of Article 3.7 may have been a mistake on the part of the befuddled negotiators in the last hours of the Kyoto Conference.

In calculating Australia’s emissions task below we have allowed for both interpretations of the Protocol ( including LUC and forestry and including LUC only. 

4.2  Comprehensive emissions in the base year

In this section we set out the Australian base year situation using the figures from the most recent inventory issued in October 1998.  Despite the fact that the Australian Government now argues that land-use change is a vital issue for Australia in current negotiations, the Australian inventory consistently excludes emissions from land-use change in the summary tables of emissions.  The Government claims that this is because emissions from LUC are more uncertain than emissions from other sources, but this is not a valid reason to obscure Australia’s total emissions picture.  

Despite this, with expert assistance it is possible to calculate Australia’s total comprehensive net emissions from the official sources.  We use the term ‘comprehensive’ to refer to emissions of all gases from all sources and all sinks.  These are recorded for the inventory years 1990 to 1996 in Table 3.  Note that land-use change and forestry emissions have been separated in order to accommodate the two interpretations of Article 3.7.�

Table 3  Emissions by sector and comprehensive emissions, Australia 1990-1996 �(Mt CO2-e)

�1990�1991�1992�1993�1994�1995�1996��Total comprehensive emissions�474.5�467.8�464.9�465.5�461.4�472.6�482.1��Total comprehensive emissions less�     Forestry and other�501.1�494.6�492.1�492.7�487.3�497.5�506.2��Energy�296.7�298.4�302.4�305.1�308.6�321.3�331.8��Industrial processes�12.1�11.7�10.4�10.2�9.9�9.0�9.2��Waste�14.8�15.1�15.4�15.8�16.1�16.3�16.7��Agriculture�86.7�86.9�85.0�85.2�84.5�84.9�84.3��LUCF (total net)�64.3�55.6�51.6�49.3�42.3�41.1�40.2��    LUC (net)�89.8�80.7�77.2�74.9�66.6�64.5�62.8��    Forestry and ‘other’ (net)�-25.6�-25.2�-25.6�-25.6�-24.3�-23.4�-22.7���Source: Derived from NGGIC 1998b, Table 7A for each year.  GWP’s  are from IPCC (1996).  For more detail see the table in the Appendix.

It is apparent from Table 3 that in the 1990 base year emissions from LUC in Australia accounted for 89.8 Mt CO2-e.  This accounted for 18.9% of total comprehensive emissions, or 17.9% of total comprehensive emissions excluding Forestry and other.  Clearly, Australia’s emission task through to the commitment period 2008-2012 will depend heavily on the path of net emissions from LUC.

4.3  LUC scenarios to 2010

What is the likely path of emissions from LUC between 1990 and 2008-2012?  We calculate two scenarios that vary with respect to the assumed rates of decline in emissions from land-use change.  First it should be noted from Table 3 that net emissions from LUC have been falling sharply ( from 89.8 Mt in 1990 to 62.8 Mt in 1996 a decline of 30% over 6 years.  The reasons for this decline are unclear but are probably related to the declining commercial profitability from clearing for grazing in the 1970s and 1980s and the fact that the best grazing land was converted in earlier decades.  Two scenarios that establish upper and lower bounds are worthy of consideration.

 Scenario 1  This scenario assumes that the rates of land clearing that prevailed in 1996 remain unchanged through to 2010.  In this case, we estimate that emissions from LUC will be an annual 50 Mt CO2-e in 2010.  This figure has been calculated using the same methodology as the inventory (NGGIC 1997) and reflects the fact that a decline in land clearing in a given year will drag down emissions for the next 15 years due to the decay rates assumed in the methodology.

Scenario 2  This scenario is based on the statement by the Prime Minister in November 1997 which announced measures that are expected to see land clearing fall by 20 000 ha/a.  We assume that this starts in the year 2000 and is sustained through to 2010.  In this scenario emissions from LUC fall to 23 Mt CO2-e in 2010. 

Figure 1 shows the path of net emissions from LUC under each scenario along with, for comparison, a simple linear extrapolation based on actual figure in 1990 and 1996.

Figure 1  Net emissions from LUC 1990 and 1996, three scenarios (Mt)

 �

4.4  Australia’s emissions task

Table 4 sets out the emissions task facing Australia under two sets of assumptions about the course of emissions from LUC between 1990 and 2010.  In the table, Australia’s total emissions are divided into just two categories: 

net emissions from all sources other than land-use change, including forestry, which we refer to as ‘fossil fuels plus’; and 

net emissions from land use change (excluding forestry). 

Table 4 also considers the implications of the two interpretations of Article 3.7:

base year emissions cover total comprehensive emissions including land-use change and forestry; and

base year emissions cover total comprehensive emissions including land-use change but excluding forestry.

Australia’s target (QELRO) under the Kyoto Protocol is 108% of 1990 base year emissions by the 2008-2012 commitment period.  This has been applied to total comprehensive emissions in the 1990 base year to calculate Australia’s assigned amount or target.

It is apparent from Table 4 that even if rates land clearing do not continue to decline (and LUC emissions fall to 50 Mt) then emissions from Australia’s fossil fuels plus sectors can increase by 13% while Australia remains within the 8% overall target set at Kyoto.  If the Government implements its announced plan to reduce land clearing by 20 000 ha/a, and emissions from LUC fall to 23 Mt in 2010, then emissions from the fossil fuel plus sectors can increase by 19%. 

The last two columns of Table 4 show the emissions task if Article 3.7 is interpreted to exclude net emissions from forestry in the base year.  This is the interpretation favoured by the Australian Government.  If the area cleared does not change from 1996 levels (Scenario 1) then fossil emissions can increase by 20% while Australia remains within the overall 8% Kyoto target.  If land clearing falls by 20 000 ha/a (the Government’s target) than fossil emissions will be able to increase by 26%.

�Table 4  Australian emissions from fossil fuels and LUC under different LUC scenarios and different interpretations of Article 3.7, 1990 and 2008-2012 (Mt)

�Including�forestry�Excluding�forestry���Mt CO2-e�Percent �change �on 1990�Mt CO2-e�Percent �change�on 1990��1990 emissions������Fossil fuel plus�385��410���LUC�90��90���Total�475��500���2008-2012 emissions�Scenario 1������Kyoto target�513�+108%�540�108%��Expected LUC emissions�50�-44%�50�-44%��Fossil fuel plus targeta�463�+13%�490�+20%��2008-2012 emissions�Scenario 2������Kyoto target�513�+108%�541�+108%��Expected LUC emissions�23�-74%�23�-74%��Fossil fuel plus target�490�+19%�517�+26%���a.  Calculated in both cases using a 1990 base figure for fossil emissions excluding forestry of 410 Mt.

The comprehensive inventory figures calculated for this paper reveal some interested trends.  Figure 2 shows the change in emissions from all sources .  While total emissions displayed a significant rate of decline between 1990 and 1994, in the last two inventory years they turned sharply upwards.  This is because, in the absence of serious policy response in the energy sectors, the fall in emissions from land-use change has not been able to continue to offset the rapid growth in emissions from the fossil fuel sectors.  This is apparent in Figure 3 which shows the changing sectoral shares in Australia’s total emissions.

�Figure 2  Total comprehensive emissions in Australia 1990-1996 (Mt CO2-e)
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Figure 3  Sectoral shares of total comprehensive emissions in Australia �1990-1996 (%)























5.  Other environmental implications of LUC in Australia

5.1  Why is land clearing so extensive in Australia?

Land clearing in Australia was a major environmental concern before the problem of climate change emerged in the late 1980s.  Australia is now clearing more native vegetation than any other country in the developed world.  According to Australia’s 1996 State of the Environment Report the habitat destruction and fragmentation caused by land clearing could be Australia’s most serious environmental problem.  It will be useful to provide some background to the problem.

The uses  Land is being cleared to make way for cattle grazing, agriculture (including cotton, sugar, wheat and horticulture), urban expansion and tourism developments.  Clearing is carried out by a number of methods but one of the most common is the use of two bulldozers harnessed together by a chain.  Attached to the chain is a huge steel ball, which the dozers drag behind them to remove the vegetation. Another method is the use of arboricides which allows large scale tree clearing.  The attached colour plates provide a visual image of the type of land being cleared and the method of clearing.

Beef production is one of the main reasons for land clearing.  Beef production is highly intensive in greenhouse gas emissions.  It is estimated that production of beef in Australia results in the generation of 21 kg of CO2 per kg of beef. By comparison, production of a kilogram of alumina generates 0.35 kg of CO2 (Wilkenfeld, 1998).

The culture  Historically, all over Australia land administration has been based on increasing exploitation of natural resources. For the last 200 years Governments have given land freely or very cheaply on the condition that it was cleared and developed. Clearing was seen to be taming the harsh and unfamiliar landscape that was settled by Europeans only 210 years ago.

The laws  There is no legislation at the Commonwealth level to address the massive rates of land clearing across Australia. There are varied regulatory arrangements at State Government level, with some states having very limited or no controls. 

The Commonwealth has the power to make funding for revegetation programs and environment grants conditional on State Governments meeting national standards on land clearing. However at this stage there is limited use of these tools to improve the national response to this problem.

State Governments have generally chosen to introduce ‘soft’ regulatory approaches, which appear to have had little impact. For example, Queensland’s tree clearing policy for leasehold land prohibits clearing of endangered ecosystems, but still allows between 50-80% of other ecosystems to be knocked down.  Two million hectares were approved for clearing in 1994-96, even though the draft policy was introduced in 1995 (Queensland Conservation Council 1998).

The Australian Conservation Foundation nominated land clearing as a key threatening process under the Commonwealth Endangered Species Protection Act 1992, an action which would have forced the Federal Government’s hand to address landclearing on the national level. The nomination was rejected by the national body supervising this Act on the grounds that national action would not be feasible.

The politics  Most of Australia’s land clearing is occurring in rural areas that support the rural-based National Party.  The National Party, formerly named the Country Party, is the junior partner in the Coalition Government.  For many people in rural communities, Government restrictions on landclearing are seen as a threat to their freedom and an interference in their right to do what they want on the land, even though much of it is leased from the Crown rather than free-hold.

Approximately 40% of Australia is pastoral lease, which is Government land but leased for long periods to graziers to run cattle.  This small but powerful constituency have thwarted most attempts by State Governments to introduce land-clearing laws.  Freehold land owners are also strongly opposed to Government’s setting standards for the use of land. 

Federal Governments have avoided the political controversy that acting to reduce land clearing would generate.  The current Government passed the Native Title Amendment Act in 1997 which increased the rights of lease-holders, and it is expected this action will lead to an increase in the amount of land cleared in the future.  Through the lifting of native title impediments and the upgrading of leasehold land, there will be even less ability for governments to regulate conditions on the use of land. 

5.2  The environmental impacts of land clearing

Land clearing and biodiversity

The clearing of land is not just about knocking down trees.  It involves the destruction of native vegetation and habitats, including the removal of native grasslands and the draining of natural wetlands. 

Some of the impacts of land clearing on biodiversity include:

The 1997 New South Wales State of the Environment report estimates that between 1000 and 2000 birds are killed for every 100 hectares of land cleared.  When applied to Australia’s annual clearing rate, this means that more than five million birds, some of which belong to threatened species, are being killed each year.

The Worldwide Fund for Nature has found that grazing and agriculture are responsible for 85% of all plant extinctions in Australia in the last 200 years.

Clearing for tourism infrastructure and sugar cane farming in coastal Queensland’s lowland rainforests and woodlands undermines sensitive, unique or fragmented ecosystems adjacent to or even some distance from the cleared land.  The clearing and draining of wetlands for sugar cane farming affects the Great Barrier Reef through loss of fish nursery habitats and the removal of filters for sediments, and through nutrient and pesticide runoff.

Hundreds of species of plants and animals ( including 12 birds, 13 reptiles, three fish, three amphibians and 15 mammals ( are now threatened by clearing in Queensland.  They include the mahogany glider (rediscovered in 1989) of the northern coastal woodlands, coxen’s fig parrot of the south-eastern rainforests, the koala, the ornamental snake of the brigalow region, the wallum sedge frog of south-eastern coastal swamps, and most of Queensland’s 344 threatened plant species.

Land clearing and land degradation

Many of Australia’s land degradation problems can be directly attributed to over-clearing and over-grazing.  Despite recognition of the problem, and the funding of Landcare programs in rural areas, clearing persists due to a failure to learn from the past. While many Landcare practitioners are busy attempting to rehabilitate land, the Landcare movement cannot solve the problem because it is voluntary and includes only a minority of landholders.

Government sponsored revegetation activity fails to make up for Government inaction to prevent such massive rates of clearing. The Australian Bureau of Statistics estimates that in 1995/96 110 000 hectares of land was revegetated, less than one quarter of what is being cleared each year.

Landcare and other Government programs are sometimes used to justify clearing. Productivity gains are seen as outweighing the biodiversity losses, and some farmers claim that they will be unable to care for land unless it is cleared first.

Yet there is mounting evidence that cleared land is not economically viable. The Desert Uplands bioregion of central inland Queensland ( where most of that state’s broad-scale clearing is occurring to establish beef production ( has low fertility soil, fragile ecosystems and an erratic climate.  Beef production struggles to achieve long-term viability in regions such as these where clearing over many decades has degraded the quality of the land.

Land clearing leaves land vulnerable to soil erosion and the invasion of feral species.  The loss of top soil in Australia caused by the loss of vegetation was identified in the 1996 National State of the Environment Report as one of the key threats to land sustainability.

6.  Conclusions

The inclusion of the ‘Australia clause’ in Article 3.7 of the Kyoto Protocol opened up a large loop-hole which only one country is in a position to exploit.  Parties other than Australia were unaware of the implications of this clause at Kyoto.  Had they been aware of the facts, the land clearing concession made to Australia would have provided the Kyoto negotiators from other Parties with the evidence to demand that Australia cut its emissions by considerably more than Europe, Japan and the USA.  

This paper demonstrates, using official inventory statistics, that land clearing emissions have become Australia’s equivalent to Russian ‘hot air’.  Russia found itself with emissions in 1997 much lower than in 1990 because a heavily emitting activity had declined for economic reasons. Australia was in precisely the same position, but instead of factories being shut down, land clearing was declining and will continue to do so.  Whereas Germany used the shut down of East German industry to increase the emission cutting possibilities and thereby to help lower global emissions, Australia will now use the inclusion of land clearing emissions to provide a cover to increase energy-related emissions.

In having land clearing emissions included in the Kyoto Protocol, Australia missed an opportunity to present itself as a global environmental leader at the Conference.  If it had agreed to reduce land clearing emissions to 23 Mt by 2010 (an objective to which the Government is committed already), and to stabilise other emissions at 1990 levels, Australia could have adopted a 14% reduction target by 2008-12, by far the greatest reduction agreed at the Conference.  

On the other hand, if Australia had agreed to reduce land clearing emissions to 23 Mt by 2010 and to limit fossil emissions growth to 18% above 1990 levels by 2010 - both of which are clearly announced Government policies - then Australia could have agreed to a target of 100% of 1990 emissions by 2008-1012.  As it stands, Australia’s fossil emissions will be able to increase by 26% while other industrialised countries are cutting their emissions by 6-8%.  This is especially anomalous because, as we have demonstrated elsewhere (Hamilton 1997), Australia will find it easier to cut fossil emissions than other industrialised countries. 

The solution to the land-use change loop-hole may be to insist on the application of the ‘additionality’ requirement of Article 6 or Article 12.5 of the Kyoto Protocol.  In that case, only emission reductions below those that are expected to occur anyway would be allowable is calculating a country’s assigned amount.

The leniency of the task given Australia at Kyoto may be a poisoned chalice.  Already there are reports that major emitting firms are failing to pursue their voluntary emission reduction agreements with the Government as they do not believe that Australia’s Kyoto target will impose a severe constraint.  This perception is being strengthened by policy paralysis on the part of the Federal Government, a perception reinforced further by revelations that Cabinet has decided not to ratify the Protocol until after the USA has done so.
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�  We would like to thank Profesor Ian Noble of the Australian National University for discussions on these issues.  See his analysis of the land-use change issues at http://www.IGBP.kva.se/

�  The Government changed its mind after a delegation of businessmen close to the Liberal Party, along with some experts in land-use change, met personally with the Prime Minister and persuaded him that to ignore emissions from land-use change and forestry would be folly.  The businessmen in question were closer to the forest plantation industry than the fossil fuel industry.

�  The values used are 120 tonnes of carbon/ha for closed tropical and temperate forests, 85 for open forests and 70 for woodland and scrub.

�  Even within the remote sensing data itself, there are uncertainties arising from the methods of image analysis applied, and the amount of ground-truthing carried out.
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