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1 Climate Change: The next step 
Having identified that climate change is real and that humans are contributing to it, 

the debate must move to deciding what to do about it, despite remaining uncertainties.  

In this, researchers of many different disciplines have identified options to either 

manage or avoid potential outcomes.  But first, let’s have a quick look at carbon 

sequestration. 

2 Carbon sequestration in a nutshell 

2.1 Definitions 
Sequestration can mean to form a stable compound as well as to impound or 

seclude.  The term, when applied to carbon generally means to remove CO2 from 

either the atmosphere or from waste gasses prior to emission.  The use of the terms C, 

CO2 and CO2e can also lead to some confusion.  C stands for Carbon. CO2 is made by 

mixing carbon and oxygen, and if you mix one tonne of carbon with 2.67 tonnes of 

oxygen, you end up with 3.67 tonnes of CO2.  CO2e (CO2 equivalent) can be any 

greenhouse gas, with the vlume given being the amount of CO2 required to have the 

same global warming potential as the greenhouse gas of interest. 

 

2.2 The carbon cycle 
The global carbon cycle is illustrated in Figure 1. The ocean is by far the largest 

active carbon sink, currently storing the equivalent of over 146,000 billion Gt CO2e.  

By comparison, the atmosphere only holds 2,750 Gt CO2e, and terrestrial systems 

hold around 8000 Gt CO2e.  There is also 12000 Gt CO2e currently locked up as fossil 

fuels that is slowly being released back to the atmosphere.  Some of this carbon can be 

taken up by terrestrial and aquatic systems in the short term, but it will take many 

lifetimes to restore it to a permanent, fixed form of storage.   
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Figure 1: The global carbon cycle shows the carbon reservoirs in gigatonnes and fluxes in GtC/year over 

the period 1980 to 1989 .  Carbon dioxide equivalent value may be calculated by multiplying carbon mass by 
3.67. 

 

The global carbon cycle has been fairly stable over the last 1,000 years. During this 

time, the concentration of CO2 in the atmosphere remained at about 280ppm; until the 

commencement of the industrial age and increased CO2 emissions from fossil fuel 

consumption.  Since this time, the release of carbon from fossil fuel deposits and land 

clearing has pushed atmospheric concentrations to a level not seen for at least 420,000 

years, and possibly not for 20 million years.  It is predicted that natural biochemical 

cycles between the atmosphere, ocean and land systems will remove about 50% of 

this increase over the next 30 years, with a further 20% being removed over the next 

century or three.  The remaining 20% is likely to stay in the atmosphere for many 

thousands of years. 
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2.2.1 Reversing the trend 
Global forest cover has been reduced by around 25% since the dawn of the 

industrial age with land clearing contributing about 20% of anthropogenic CO2 

emissions.  If this clearing was completely reversed, the restored systems would 

sequester between 290 and 510 Gt of CO2, significantly offsetting the 700 Gt increase 

in atmospheric CO2 concentrations.    

Wetlands are the largest biological carbon sink on a per hectare basis  (see Figure 

2). Temperate and tropical forest systems store the most carbon as living plant matter, 

but have less than half of the potential sequestration capacity of wetlands.  Expanding 

the coverage of any of the forest systems is likely to benefit the climate, even though a 

complete reversal of clearing is clearly impractical.  

 

Estimated ecosystem CO2 storage capacity 
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Figure 2 Averaged estimates of the carbon storage capacity of different vegetation systems , measured in 
tonnes of CO2e per hectare.    The stratification of forest types by the different estimates is not clear, and 
these resulting averages are indicative only.      * only one estimate for wetlands was identified.   
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3 The international framework for climate action 
Climate change is a global issue.  The transition from understanding climate 

change science to acting on it requires global agreement, as the benefits of free riding 

on the actions of others are many. 

Evidence of this transition dates from the 1970’s with the formation of the United 

Nations Environment Program (UNEP) and the World Climate Conference.  The 

formation of the International Panel on Climate Change (IPCC) in 1988 created a 

focal point for this transition however, with the IPCC having a charter to assess the 

available science and inform the development of policy.  

3.1 International treaties 

3.1.1 The IPCC 
The International Panel on Climate Change was established in 

1988 to provide a coordinating body for scientific research. It 

compared and summarised the available evidence, and informed 

negotiations for the formation of the UN Framework Convention on Climate Change 

(UNFCCC) in 1992. The Panel’s fourth assessment report states : 

• “warming of the climate system is unequivocal” (p5); 

• “….the warmth of the last half century is unusual” (p9); 

• and “most of the observed increase in globally averaged temperatures…..is 

very likely due to the observed increase in anthropogenic greenhouse gas 

concentrations” (p10).  

The correlation between climate predictions and observed trends is shown in 

Figure 3. Recent evidence suggests that human activities have already caused an 

average 0.76οC global temperature rise. This is an increase above previous predictions 

. 
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Figure 3:  Continental and Global average temperatures showing model predictions with (red) and 
without (blue) the effects of human induced greenhouse gas emissions . The black line indicates the observed 
trend, and demonstrates both the general accuracy of the models, and the need for further improvements.  
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In late 2009, the IPCC became embroiled in what is popularly known as the 

‘Climategate’ scandal.  This began with a number of leaked emails that purported to 

show that data being used in the IPCC reports was being falsified, suppressed or mis-

reported.  This led to a period of intense scrutiny, both by the IPCC itself, and by 

organisations antagonistic to its objectives. As a result of this scrutiny, seven errors 

(or supposed errors) were identified: 

• Two were traced to WWF reports, and two to other non-scientific peer 
reviewed sources. 

• Two errors were ‘significant’, four were ‘minor’, and one was rebutted. 
• None of the errors altered the ultimate findings of the report. 

 
In comparison the four documents that constitute the 4th Assessment Report: 

• Collectively contain over 3000 pages 
• Were written by 490 lead authors, with contributions from a further 800 

contributing authors. 
• Was reviewed by about 2500 experts. 
• Contains approximately 18000 references. 
 

And only seven ‘errors’ could be identified. The next IPCC report is due in 2013-

2014. 

3.1.2 UNFCCC 
The United Nations Framework Convention on Climate 

Change (UNFCCC) is an international environmental treaty 

defined at the 1992 UN Conference on Environment and Development.  This treaty 

requires signatories to agree to reduce greenhouse gas emissions in order to combat 

global warming. 

The treaty, as originally framed, set no specific emissions targets for individual 

nations nor did it contain enforcement provisions; it is therefore considered at one 

level to be legally non-binding. Rather, the treaty included provisions for additional 

agreements (protocols) that would develop and extend the initial agreement. The 

UNFCCC was opened for signature in 1992 and entered into force on March 21, 

1994. Its stated objective is "to achieve stabilization of greenhouse gas concentrations 

in the atmosphere at a low enough level to prevent dangerous anthropogenic 

interference with the climate system.". 
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The principal update to the UNFCCC is the Kyoto Protocol (1997).  This 

agreement contained the emissions reduction targets missing in the framework 

convention, and has become much better known than the UNFCCC itself. 

3.1.3 The Kyoto Protocol 
The Kyoto Protocol is a commitment to reduce the 

emissions of carbon dioxide and five other greenhouse 

gases in order to reduce their concentration in the 

atmosphere. The Protocol has been implemented by 183 (out of 185) countries and 

regulates over 61% of global greenhouse gas (GHG) emissions.   

The Kyoto Protocol establishes 5-year commitment periods as a means of gaining 

and developing the global consensus.  The first commitment period is from 2008 to 

2012, and requires an average 5% reduction from 1990 level emissions for Annex 1 

countries. Subsequent five-year commitment periods have been nominated, with 

associated emissions targets being the subject of ongoing negotiations.  The Kyoto 

Protocol includes the following principles: 

• The Kyoto protocol agreements are implemented through national legislation, 
and are monitored by the UN.  

• Signatories are separated into Annex 1 countries (who have accepted GHG 
emission reduction obligations and must submit an annual greenhouse gas 
inventory); and Non-Annex 1 countries (who have no GHG emission reduction 
obligations but may assist Annex 1 countries to reduce emissions). 

• Any Annex 1 country that fails to meet its emissions reduction target has to 
make good its obligation in the following commitment period, and pay a 30% 
penalty in extra carbon emission reductions. 

 

The protocol established that developed countries should take the most significant 

action towards reducing emissions, although Non-Annex 1 countries are encouraged 

to reduce emissions using development assistance from Annex 1 countries.  To 

facilitate this, a system for creating and trading carbon emissions rights was 

established whereby countries may purchase emissions rights in addition to those 

allocated in the Kyoto Protocol .  
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3.2 Carbon trading under the Kyoto Protocol  

3.2.1 Flexibility mechanisms 
Under the Kyoto Protocol, Annex 1 countries are given an allocation of emissions 

permits, and must surrender one permit for every tonne of CO2e they emit.  Permits 

may also be purchased, or created by establishing projects whereby greenhouse gasses 

are removed from or prevented from entering the atmosphere. 

 Procedures for determining emissions and abatements from the agriculture and 

forestry sector (commonly known under Kyoto as Land Use, Land Use Change and 

Forestry or LULUCF) are established in a subsequent agreement known as the 

Marrakech Accord.  The actual ability to create and trade carbon credits under the 

Kyoto Protocol is established through the Joint Implementation (JI) and Clean 

Development Mechanisms (CDM). 

3.2.2 The Clean Development Mechanism   
Clean Development Mechanism projects are allowed to issue “Certified Emission 

Reduction” (CER) credits, subject to accreditation and regulation by the CDM 

Executive Board (CDM EB), and compliance with a number of eligibility criteria.  

These criteria include: 

• CDM Host Countries must have ratified the Kyoto Protocol; 

• They must have in place a national system for estimating emissions and 
removals of greenhouse gases within their territory; 

• They must have in place a national registry to record and track the creation and 
movement of ERUs, CERs, AAUs and RMUs and must annually report such 
information to the secretariat; 

• They must report annual emissions and abatements to the secretariat.  

 

The implementation of the “Land Use, Land Use Change and Forestry” (LULUCF) 

mechanisms in CDM projects is restricted to afforestation and reforestation projects 

during the first commitment period, and bans CER generation from agriculture or 

enhanced forest management and retention.  In addition, forestry CERs are only 

allowed to be issued as a temporary emissions removal, and can not last for longer 

than 60 years. 

Forestry CERs are not accepted into the European Union Emissions Trading 

Scheme (EU ETS), severely limiting their saleability. 
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Figure 4:  Illustration of CDM approval and monitor ing process.  DNA = Designated National Authority 
(ie Government Regulator), DNA = Designated  Operational Entity (i.e. accredited organisation) and CDM 
EB = the CDM Executive Board 

 

3.2.3 Joint Implementation 
Under Joint Implementation (JI) rules, a country with an emissions reduction target 

may implement an emission-reduction or sink enhancement project in another Annex 

1 country.  It may then count the resulting emission reduction units (ERUs) towards 

meeting its own Kyoto target. Alternatively, an Annex 1 country may create carbon 

credits in excess of its own requirements, and then sell them. 
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The minimum eligibility requirements for creating JI projects are that the country : 

• Be a party to, and comply with the Kyoto Protocol; 

• Have an assigned emissions target; 

• Have a National Carbon Accounting System; 

• Have a National Carbon Registry. 

 

Any JI project must have the approval of the Parties involved and provide a real 

reduction in emissions, additional to any that would otherwise occur.  

 

 

  

 

Figure 5:  Track 1 and Track 2 Joint Implementation approvals process, as outlined in the Marrakech 
Accord.  Track 1 implementation is governed by national legislation, and the JI Supervisory Committee 
controls track 2 . 
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3.2.4 Establishing additionality 
Rules have been specified to ensure that project emissions reductions are additional 

to those that would have occurred without the project.  This is to avoid giving credits 

to projects that would have happened anyway. There are currently two important 

components of this additionality criterion : 

 

• Environmental Additionality; a project is additional if the emissions with the 
project are lower than the baseline (business as usual) emissions.  This 
attempts to ensure that emissions reductions are not counterfeit  

• Project or Financial Additionality; the project would not have happened 
without the Clean Development Mechanism, or the additional cash flow it 
generates.  This application attempts to prevent diversion of development aid 
into CDM generating projects. 

 

The CDM and JI processes stipulate methodologies for determining baseline 

emissions intensities, and require compliance with additionality rulings as a condition 

of accreditation. 

3.2.5 Implementation and further development of the protocol 
The Kyoto Protocol was heavily criticised during its first commitment period.  

Frequent criticisms include : 

• The Kyoto response, and its implementation, has become highly politicised; 
• Several globally significant emitters are not bound to targets; 
• Targets set under the protocol do not make allowances for potential costs; 
• Emissions from developing countries are growing quickly; 
• Even if fully implemented, the protocol will reduce global emissions by 

less than 1% on 1990 levels. 
 

Proponents of the protocol claim that round one is a first step only, and the 

negotiations for the second commitment period will attempt to address many of the 

remaining issues.  Who will be involved, what targets will be set and what rules will 

govern the various activities are all open to negotiation as the international 

community collectively attempts to develop and strengthen commitments at lowest 

individual cost.   
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3.3 What Next? 
A large number of alternative or complimentary mechanisms for climate change 

mitigation have been proposed since the entry into force of the Kyoto Protocol.  Most 

of these have been put forward as part of the general debate, with a few, e.g. the 

Washington declaration and the Asia Pacific Partnership being implemented as 

complimentary courses of action to the Kyoto protocol.   

3.3.1 The Washington Declaration 
The Washington Declaration calls for, amongst other things, a 50% emissions 

reduction by 2050, and the contribution of developing nations towards emissions 

reduction efforts.  It was signed by members of the G8+51 on the 15th of February 

2007. It is significant in that a number of important developing nations, most notably 

China and India, have agreed to the need to negotiate cuts in their emissions. 

3.3.2 The Asia-Pacific Partnership on Clean Development and 
Climate 

Australia’s involvement in the Asia-Pacific Partnership (APP) was announced in 

July 2005.  This pact involves an agreement between the United States, China, India, 

Japan, South Korea, Canada and Australia to enter into non-binding agreements to 

share clean technologies and reduce emissions. As such, it is an agreement to 

coordinate and link policy with the dual aims of reducing the carbon intensity of 

member economies and supporting economic growth. 

3.3.3 World Bank 
The World Bank invests directly in emissions reduction projects around the world 

through the purchase of credits and offsets of various types. It does this with the 

express aim of enhancing responsible development in developing and transition 

economies. It does not limit its purchases to Kyoto approved credits, and has invested 

heavily in developing Reduced Environmental Degradation and Deforestation 

(REDD) style project capacity in a number of countries. 

 

                                                 
1 The G8+5 group of countries consists of Canada, France, Germany, Italy, Japan, Russia, the 

United Kingdom and the United States (the G8 countries), plus Brazil, China, India, Mexico and South 

Africa. 
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3.3.4 After Kyoto  
The Kyoto Protocol expires in 2012, and a successor agreement is still being 

developed.  Preparations for the first commitment period have illustrated just how 

difficult it can be to balance competing interests at national and international levels, 

and one of the key lessons was that negotiations will not be easy. 

In the interim, many countries seem likely to proceed with domestic and regional 

level strategies, if only to further their negotiating positions.  Some form of interim 

agreement is also possible, with an extension of the existing agreement being 

favoured by some. 

Following the expiration of the Kyoto agreement, the World Bank is preparing to 

dramatically increase the purchase of carbon credits and provide long term security to 

CDM projects. This may provide a degree of market stability for projects in the 

interim. 

4 The Global Carbon Market  
The global carbon market value has grown from $11 billion in 2005 to an $140 

billion in 2010 (see Figure 6).  The European Union ETS accounted for 80% of this 

value. 
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Figure 6:  Global carbon market value (in USD) .   
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4.1 The CDM Market 
The CDM Market is the main international market, and contributes around 17% of 

the global carbon market value (see Error! Reference source not found. and Error! 

Reference source not found.).  Approximately 90% of the Certified Emission 

Reductions (CER’s) generated to 2011 originate from China, India, Korea and Brazil 

(Figure 8). China is on track to generate around half of the projected CER supply 

during the first commitment period, with a heavy emphasis on controversial HFC 

reduction programs. Figure 7 illustrates the concentration of CDM projects in India, 

Brazil China and Latin America. 

   

 
Figure 7: Global CDM project location as at October 2011 .  
 

Forestry projects have faced two significant hurdles under the CDM framework:   

1. Carbon is not considered by the Kyoto Protocol to be permanently stored in 

forests, and a forestry CER will expire after a maximum of 60 years.    

Forestry credits are therefore worth less than other types of CERs. 

2. Forestry CERs are currently excluded from the most significant carbon 

market, the EU ETS .  

This resulted in only one forestry CDM project achieving accreditation by 2007, 

and eight by 2009. Data current in 2009 suggests that existing forestry projects will 

contribute less than six million CERs to the CDM market.   
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Figure 8:  Global CDM offset generation statistics.   
 

4.2 The JI Market 
There were, in October 2011, 332 approved JI projects listed on the Joint 

Implementation website. The only forest sequestration project amongst them 

consisted of a 600ha afforestation project in Romania. This project is expected to 

produce around one million ERU’s over 15 years, at a cost of around 10 million US 

dollars. 

4.3 Emissions Trading Schemes  
A large number of countries around the world already participate in Emissions 

Trading Schemes (ETS), with the European Union ETS being the largest. Some 

countries run national schemes, and sub-national and voluntary schemes also exist. 

Table 1 lists the main operational and proposed schemes since the inception of the 

Kyoto Protocol.  Several others, most notably the Chicago Climate Exchange have 

either failed or ended. 
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Table 1: Emissions trading schemes from around the world. 

Operational schemes 

Austria, Belgium, Bulgaria, Cyprus, Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, 
Hungary, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, United 
Kingdom 

EU ETS 

Norway, Iceland, Liechtenstein,  Linked to EU ETS 

Switzerland Swiss Emissions Trading Scheme 
and CO2 Tax, planned link to ETS 

Connecticut, Delaware, Maine, New Hampshire, New 
Jersey, New York, Vermont, Massachusetts, Rhode 
Island and Maryland (All USA states) 

Regional Greenhouse Gas Initiative 
(RGGI) 

Tokyo, Japan Tokyo Metropolitan Government 
ETS 

Los Angeles, United States Regional Clean Air Incentives 
Market 

NSW, Australia NSW Greenhouse Gas Abatement 
scheme 

Schemes under development 

China - cities (Beijing, Chongqing, Shanghai and 
Tianjin) and provinces (Hubei and Guangdong) 

Pilot Emissions Trading Schemes 

Republic of Korea Emissions Trading Scheme 

Japan Japanese Emissions Trading Scheme  

California Emissions Trading Scheme 

Arizona (USA), California (USA), New Mexico 
(USA), Oregon(USA), Washington (USA), Utah 
(USA), Montana (USA), British Columbia (Can), 
Manitoba (Can), Ontario (Can), and Quebec (Can). 

Western Climate Initiative (WCI) 
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5 The Australian approach 
Australia’s obligation under the Kyoto Protocol is to restrict its annual emissions to 

an average of 108% of 1990 emissions levels between 2007 and 2012.  Australia’s 

greenhouse emissions are projected to reach 599 million tonnes of CO2e per annum 

over the first Kyoto commitment period. This is expected to result in a saving of 88 

million tonnes of CO2e emissions when compared to the ‘business as usual’ scenario 

(Figure 9).  The inclusion of the ‘Australia Clause’ to the Kyoto Protocol (negotiated 

in 1997 ) is responsible for the dip in reported emissions after 1990. This clause 

required Australia to include LULUCF sinks and sources in its calculations, creating a 

‘free’ 37 million tonne per annum reduction in land clearing emissions.  This 

reduction is due to changes in land clearing laws in 1990, and almost halves the 

required reductions from other sources. 

 

Estimated ‘with measures’ but 
without land clearing reduction

 
Figure 9: Australia's projected greenhouse emissions  – adapted to show estimated emissions without the 

‘Australia Clause’. 
 

Australia is permitted to include sequestration generated by the management of 

agricultural soils in its reported emissions, but requires a full profit and loss account 

for all agricultural lands to do so.  This is a difficult task given the variable nature of 

the Australian environment, and has not been implemented to date.  This means that 

the majority of farming activities are excluded from Australia’s calculations of its 

Kyoto emissions for at least the first commitment period.   
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Federally based emissions reduction initiatives initially focused on enabling and 

incentive programs, and were projected to create 46.3 million tonnes of abatement 

during 2003-2004.  These initiatives were heavily subsidised by taxpayers and ran at 

an average cost of $4 per tonne of abatement.  There have been several attempts since 

this time to improve the efficiency of the various programs and to implement a carbon 

trading scheme. 

5.1 Clean Energy Bill and Carbon Farming Initiative 
On the 13th of September 2011, the Australian Government again introduced 

carbon trading legislation to the parliament.  It is expected to become law by the end 

of the year, and lead to a new carbon trading scheme in mid 2012. 

The bill is highly controversial, with Opposition parties vowing to repeal the 

legislation should they win power, and the Government claiming that this will be 

impossible. 

The Carbon Farming Initiative (CFI) was less controversial however, and restores 

to sequestration programs much that the cancelation of the Greenhouse Friendly 

scheme took away, as well as increasing opportunities for the agricultural sector. Both 

sides of politics support sequestration programs in soil carbon and forestry projects, 

and it seems likely that the CFI will survive a change in government, in principle if 

not in name. 

5.2 Mandatory Renewable Energy Target 
The Mandatory Renewable Energy Target (MRET) is a requirement for Australian 

Electricity producers to generate an increasing amount (up to 9,500 GWh in 2010) of 

energy from renewable sources.  Incentive to comply with MRET was created by a 

penalty of $40/MWh for non-compliance until 2009 when it was amended to 

$65/MWh. It is implemented via the generation and trade of Renewable Energy 

Certificates (REC).  One REC is roughly equivalent to one tonne of CO2e and RECs 

may be used to assist compliance under the NSW Greenhouse Gas Reduction Scheme 

(GGAS). They are worth significantly more however if used under the MRET 

scheme. 
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5.3 National Carbon Accounting System 
The Australian Greenhouse Office coordinated the development of the National 

Carbon Accounting System (NCAS).  This system delivers the means to assess 

changes to Australia’s vegetation cover, and to model its sequestration value.  

CAMFor and subsequently, FullCAM are two carbon models that were developed as 

part of this program. FullCAM has been implemented as the carbon modelling system 

for Australia’s carbon reporting requirements under Kyoto, and has been flagged as 

the national standard against which carbon modelling will be assessed.   

 

5.4 Greenhouse Friendly 
The Australian Greenhouse Office ran the Greenhouse Friendly program between 

2001 and 2010, and provided a ‘greenhouse neutral’ certification.  Product greenhouse 

footprints were assessed on a ‘cradle to grave’ basis, and carbon offsets could only be 

generated from activities above and beyond business as usual practices. CO2 offsets 

could be generated by forestry activities, with one published forestry example trading 

credits at  $10 per tonne in 2006. Greenhouse Friendly was replaced in 2010 by the 

National Carbon Offset Standard (NCOS), but forestry offsets were excluded from 

NCOS as they were intended to be covered under a new carbon trading scheme, the 

Carbon Pollution Reduction Scheme. This scheme was later abandoned leaving the 

forest offset industry in significant difficulty. 

5.5 National Carbon Offset Standard 
The National Carbon Offset Standard provides a mechanism and brand for ‘carbon 

neutral products and services. It was designed to replace the Greenhouse Friendly 

certification scheme, and work in conjunction with parallel mechanisms to create 

carbon offsets.  It can recognise both Kyoto compliant and non-compliant carbon 

offsets, but does not contain any ability to create them. 

5.6 The NSW Greenhouse Gas Abatement Scheme 
The NSW scheme is modelled on a baseline and credit system. It sets a legislated 

emissions cap (baseline) and permits the trading of CO2 emissions avoidance or 

release and recapture units.  Emission levels above or below this baseline are then 

given a market value through the greenhouse emissions penalty, thereby creating the 

compliance incentive missing in the voluntary schemes. It requires an estimated total 
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emission reduction of 137 million tonnes of CO2 by 2012, and was extended until 

2021 with provisions to be absorbed into a national scheme following its 

establishment.   

 

The Carbon Sequestration Rule permits the scheme administrator to credit 

emissions offsets against forest sequestration.  This rule requires a forest to be 

established on previously clear or cleared land and that any sequestration claims be 

verified in a transparent manner for the subsequent 100 years.  The 1/1/1990 Kyoto 

baseline is used to determine what land is eligible for the scheme, and the scheme 

administrator requires regular audit information in order to ensure that sequestration 

providers are not printing counterfeit carbon credits or illegally releasing stored 

carbon.  

5.6.1 The NSW scheme penalty 
The greenhouse emissions penalty was set at $10.50 per excess tonne of CO2 in 

2004, and increased annually. The market value of NSW scheme credits was around 

18% higher than the value of the fine because a carbon credit was a tax deductible 

business cost, whereas a fine was not. 2006 saw a nine-fold increase in Demand Side 

Abatement NGACs (mostly from residential energy efficiency programs)  leading to a 

significant change in the supply and demand equation (Figure 11).  This resulted in a 

halving of NGAC prices in 2007, an event from which the price never fully recovered. 

 

 

Figure 10: NGAC Market Statistics. Data source: Australian Financial Markets Association . 
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Figure 11:  NGAC Supply and demand. The increase in supply observed in 2006 is largely due to an 

increase in demand side abatement projects  
 

5.6.2 Restriction on Use 
The 100 year sequestration guarantee is enforced through a restriction on use, 

which must be registered on the land title.  This gives the scheme administrator the 

powers to act to protect the registered carbon storage.  These powers include the 

ability to prevent activities that may threaten any existing storage guarantee, and also 

include the ability to force the land holder to reinstate carbon storage in the event that 

it is accidentally or deliberately released.  The restriction on use does not prevent the 

transfer of storage obligations from one stand to another, nor does it protect carbon 

that is not turned into an NGAC.  The restriction on use can also be removed from a 

title if the sequestration maintenance obligation is met elsewhere or extinguished 

through purchase of alternate credits. 
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6 Concluding summary 
The focus of this report was to provide an overview of how climate change policy 

has developed, and is a companion publication to Climate Change Fundamentals. 

Chapter 2 provides a brief explanation of carbon sequestration; Chapter 3 examines 

the international framework for climate change, with a focus on the Kyoto Protocol. 

Chapter 4 takes a brief look at the global carbon market and Chapter 5 outlines the 

Australian response, with a focus on the NSW Greenhouse Gas Abatement Scheme. 

 

The future of carbon sequestration projects in Australia is tied to the Carbon 

Farming Initiative and carbon trading to the Clean Energy bill.  How this unfolds will 

be the subject of a further publication – Carbon Sequestration Fundamentals. 

 



  

  25 

7 References 
AGO, Field Measurement Procedures for Carbon Accounting, 2002, Australian Greenhouse Office: 

Canberra. 
 
AGO, Greenhouse Gas Emissions from Land Use Change in Australia: An Integrated Application of 

the National Carbon Accounting System2002, Canberra: Austrlaian Greenhouse Office. 
 
AGO, Australian Greenhouse Office Annual Report 2003-2004, 2004, Australian Greenhouse Office: 

Canberra. 
 
AGO. About NCAS. 2005  [cited 2005 18/6/2005]; Available from: 

http://www.greenhouse.gov.au/ncas/background.html. 
 
AGO, National Carbon Accounting Toolbox, 2005, Australian Greenhouse Office: Canberra. p. Carbon 

Model. 
 
AGO, National Greenhouse Gas Inventory: Analysis of recent trends and greenhouse indicators 1990-

2004, ed. A.G. Office2006, Canberra: Dept of Environment and Heritage. 
 
AGO, Tracking to the Kyoto Target: Australia's Greenhouse Emission Trends - 1990 to 2008-2012 and 

2020, 2006, Australian Greenhouse Office: Canberra. 
 
AGO, Greenhouse Friendly Forest Sink Abatement Projects2007, Canberra: AustralianGreenhouse 

Office. 
 
AGO, 2007 Tracking to the Kyoto Target: Australia's Greenhouse Emission Trends - 1990 to 2008-

2012 and 2020, 2008, Australian Greenhouse Office: Canberra. 
 
AGO, Overview of the Greenhouse Friendly Initiative, nd, Australian Greenhouse Office: Canberra. 
 
Asia Pacific Partnership. Vision Statement of Australia, China, India, Japan, the Republic of Korea, 

and the United States of America for a New Asia-Pacific Partnership on Clean Development 
and Climate. 2005  [cited 2005 20/10/2005]; Available from: 
www.dfat.gov.au/environment/climate/050728_final_vision_statement.html. 

 
Australian Government, Carbon Pollution Reduction Scheme: White Paper, 2008, Australian 

Government: Canberra. 
 
Bhargava, V.K., ed. Global issues for global citizens: an introduction to key development challenges. 

2006, World Bank: Washington D.C. 
 
Bierbaum, R., The role of science in federal policy development on a regional to global scale: Personal 

commentary Estuaries and Coasts, 2002. 25 (4). 
 
Capehart, B.L., Encyclopedia of energy engineering and technology, vol. 32007, Boca Raton: CRC 

press: Taylor & Francis group  
 
Capoor, K. and P. Ambrosi, State and Trends of the Carbon Market 2008, 2008, World Bank. 
 
CDM EB, Executive Board of the Clean Development Mechanism - 21st meeting, 2005, UNFCCC: 

Bonn, Germany. 
 
CDM EB. CDM Statistics  >  Registration 2007 22/11/2007 22/11/2007]; Available from: 

http://cdm.unfccc.int/Statistics/Registration/RegisteredProjByScopePieChart.html. 
 
CDM EB. CDM Statistics. 2009 26/10/2009 26/10/2009]; Available from: 

http://cdm.unfccc.int/Statistics/index.html. 
 



  

  26 

CDM EB. CDM Statistics  >  Registration 2009 26/10/2009 26/10/2009]; Available from: 
http://cdm.unfccc.int/Statistics/Registration/RegisteredProjByScopePieChart.html. 

 
CDM EB. Requesting registration. 2009 26/10/2009 26/10/2009]; Available from: 

http://cdm.unfccc.int/Projects/request_reg.html. 
 
CDM EB. CDM Statistics. 2011 15/10/2011 15/10/2011]; Available from: 

cdm.unfccc.int/Projects/MapApp/index.html. 
 
CDM EB. CERs issued by host party. 2011 15/10/2011 15/10/2011]; Available from: 

http://cdm.unfccc.int/Statistics/Issuance/CERsIssuedByHostPartyPieChart.html. 
 
CDM Methodology Panel, Note on AM0001 "Incineration of HFC 23 Waste Streams, in Report of the 

44th meeting of the Methodologies Panel, L. Eugen, Editor 2010, CDM EB: Bohn, Germany. 
 
CDM Watch, The Clean Development Mechanism Toolkit, 2003, CDM Watch. 
 
Chmura, G., et al., Global carbon sequestration in tidal, saline wetland soils. Global Biogeochemical 

Cycles, 2003. 17(4): p. 1111. 
 
Climate Change Secretariat, United Nations Framework Convention on Climate Change: The First Ten 

Years2004, Bonn, Germany: United Nations. 
 
Commonwealth of Australia, Renewable Energy (Electricity) (Charge) Act 2000, 2001. 
 
Commonwealth of Australia, Renewable Energy (Electricity) (Charge) Amendment Act 2009, 2009. 
 
Davis, S.C., et al., Forest carbon sequestration changes in response to timber harvest. Forest Ecology 

and Management, 2009. 258(9): p. 2101-2109. 
 
DCC. Emissions trading schemes by country. 2010  [cited 2011 16 Oct]; Available from: 

www.climatechange.gov.au/government/international/global-action-facts-and-fiction/ets-by-
country.aspx. 

 
DCC. Greenhouse Friendly™. 2010  [cited 2011 16 Oct]; Available from: 

www.climatechange.gov.au/greenhousefriendly. 
 
DCC. National Carbon Offset Standard. 2010  [cited 2011 16 Oct]; Available from: 

www.climatechange.gov.au. 
 
DCC. Carbon Farming Initiative. 2011  [cited 2011 17 Oct.]; Available from: 

www.climatechange.gov.au/cfi. 
 
Dennman, K.L. and G. Brasseur, Couplings between changes in the climate system and 

biogeochemistry, in Climate Change 2007: The physical science basis, K. Boonpragob, M. 
Heinmann, and M. Molina, Editors. 2007, Cambridge University Press: UK & New York. 

 
Dessler, A.E. and E. Parson, The science and politics of global climate change: a guide to the 

debate2006, New York: Cambridge University Press. 
 
Drysdale, G. Compliance obligations & future demand for NGACs. 2005  [cited 2005 20/7/2005]; 

Available from: 
http://www.greenhousegas.nsw.gov.au/documents/Compliance%20&%20demand%20for%20
NGACs.pdf. 

 
Dutschke, M. and A. Michaelowa, Development assistance and the CDM - how to interpret “financial 

additionality”, 2003, Hamburg Institute of International Economics: Hamburg. 
 



  

  27 

EcoSecurities Consult, Should Temporary CERs be Included in the EU ETS Linking Directive? and 
other questions concerning the potential demand for CDM Forestry CERs, 2006, 
EcoSecurities Consult: Oxford, UK. 

 
Fisher, B., et al., Dealing with climate change: possible pathways forward. Australian Petroleum 

Production and Exploration Journal, 2003. 43: p. 611-22. 
 
Fujiwara, N., The Asia-Pacific Partnership on Clean Development and Climate: What it is and what it 

is not., 2007, Centre for European Policy Studies. 
 
G8. Growth and Responsibility in the World Economy: Summit Declaration (7 June 2007). in G8 

Summit 2007. 2007. Heiligendam: G8. 
 
G8+5, Washington Legislators' Forum Statement, 14-15 February 2007, 2007, G8+5: Washington DC. 
 
Garnaut, R., Garnaut Climate Change Review: Final Report, 2008, Dept. Climate Change: Canberra. 
 
Giddens, A., Politics of Climate Change2009, Cambridge: Polity Press. 
 
Globe International. G8 + 5 Climate Change Dialogue. 2007  [cited 2007 1/9/2007]; Available from: 

www.globeinternational.org/content.php?id=2:8:0:237:6. 
 
Goldenberg, J. and R.N. Stavins, Beyond Kyoto: a second commitment period. Environment, 2005. 

April  
 
Griffin, J.M., ed. Global climate change: the science, economics and politics. 2003, Edward Elgar 

Publishing LTD: Cheltenham, Glos. UK. 
 
Grubb, M., C. Vrolijk, and D. Brack, The Kyoto Protocol: A guide and assessment1999, London: 

Royal Institute of International Affairs. 
 
Howard, J.W., et al. Australia Joins New Asia Pacific Partnership On Clean Development And Climate 

- Press Release. 2005  [cited 2005 20/10/2005]; Available from: 
www.pm.gov.au/news/media_releases/media_release1482.html. 

 
Hunt, G., The Coalitions Direct Action Plan. nd Canberra. Shadow Minsiter for Climate Action, 

Environment and Heritage 
 
IGES, CDM & JI in Charts, 2004, Institute for Global Environmental Strategies: Kanagawa, Japan. 
 
IPART, Compliance and operation of the NSW Greenhouse Gas Abatement Scheme during 2005, 2006, 

Independent Pricing and Regulatory Tribunal: Sydney. 
 
IPART, Compliance and operation of the NSW Greenhouse Gas Reduction Scheme during 2006: 

Report to Minister, 2007, IPART: Sydney. 
 
IPCC, ed. Climate Change 2001:The Scientific Basis. Contribution of Working Group I to the Third 

Assessment Report of the Intergovernmental Panel on Climate Change. ed. J.T. Houghton, et 
al.2001, Cambridge University Press: Cambridge,United Kingdom and New York,NY,USA,. 
881pp. 

 
IPCC, 16 years of Scientific Assessment in Support of Climate Change, 2004, International Panel on 

Climate Change: Switzerland. 
 
IPCC, Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the 

Fourth Assessment Report of the Intergovernmental Panel on Climate Change, S. Solomon, et 
al., Editors. 2007, Cambridge University Press,: Cambridge, United Kingdom. 

 



  

  28 

JISC. RO1000080: Romania Afforestation of Degraded Agricultural Land Project 2009 26/10/2009 
26/10/2009]; Available from: 
http://ji.unfccc.int/JIITLProject/DB/UUPQK3EXX9F5KBJQ4PGDO6WWTDLRD7/details. 

 
JISC. JI Projects. 2011 15/10/2011 15/10/2011]; Available from: 

http://ji.unfccc.int/JI_Projects/ProjectInfo.html. 
 
Johansen, B.E. Global Warming Desk Reference. 2001  [cited 2005 12/5/2005]; Available from: 

http://site.ebrary.com/lib/southerncross/doc?id=10005596&ppg=55. 
 
Jurgens, I., B. Schlamadinger, and P. Gomez, Bioenergy and the CDM in the emerging market for 

carbon credits. Mitigation and Adaptation strategies for Global Change, 2006. 11: p. 1051-
1081. 

 
Keogh, M., The new challenge for Australian Agriculture: how do you muster a paddock of carbon?, 

2007, Australian Farm Institute: Surrey Hills, Australia. 
 
Lee, M. and K. Colopinto, Directions in Urban Development. World Bank, 2010. Urban Development 

and Local Government unit Washington DC 
 
Linacre, N., A. Kossoy, and P. Ambrosi, State and Trends of the Carbon Market 2011, 2011, World 

Bank. 
 
Locatelli, B. and L. Pedroni, Will simplified modalities and procedures make more small-scale forestry 

projects viable under the Clean Development Mechanism? Mitigation and Adaptation 
strategies for Global Change, 2006. 11: p. 621-643. 

 
MacGill, I., K. Nolles, and H. Outhred, Market Based Environmental Regulation in the Restructured 

Australian Electricity Industry, in 26th IAEE International Conference2003, UNSW: Prague, 
Czech Republic. 

 
MacGill, I., H. Outhred, and R. Passey, International climate policy and the Asia Pacific Partnership: 

draft 1., 2006, Centre for Energy and Environment Markets: Sydney. 
 
Malhi, Y., P. Meir, and S. Brown, Forests, carbon and global climate, in Capturing Carbon and 

Conserving Biodiversity : The Market Approach., I.R. Swingland, Editor 2003, Earthscan 
Publications, Limited,: London,  . 

 
McKibbin, W. and P. Wilcoxen, Climate change after Kyoto: a blueprint for a realistic approach. 

2002, Washington DC: The Brookings Institution Press. 
 
Michaelowa, A. Rio, Kyoto, Marrakesh - groundrules for the global climate policy regime. 2001  [cited 

2005 4/6/2005]; Available from: http://www.emissions.de/ev/pub/marrakesh-uebersicht.DOC. 
 
Morrissey, W. and J. Justus, Global climate change2000, Washington, D.C: Congressional Research 

Service, Library of Congress. 10. 
 
Neeff, T. and S. Henders, Guidebook to Markets and Commercialization of Forestry CDM projects, L. 

Morera, Editor 2007, CATIE: Turrialba. 
 
Nolles, K. How the forward market has raised the penalty rate for MRET, GGAS and GES by 20%. 

2006  18/12/2007]; Available from: 
http://www.cropsci.usyd.edu.au/publications/Forward_Market.pdf. 

 
NSW GGSA. When can forest managers create NGACs? 2004  [cited 2005 9/7/2005]; Available from: 

www.greenhousegas.nsw.gov.au. 
 
NSW GGSA. Guide to applying to become an accredited abatement certificate provider - Carbon 

Sequestration Rule. nd  [cited 2005 9/7/2005]; ver 2:[Available from: 
www.greenhousegas.nsw.gov.au. 



  

  29 

 
NSW GGSA. Guide to record keeping for Abatement Certificate Providers. nd  [cited 2005 9/7/2005]; 

ver 1:[Available from: www.greenhousegas.nsw.gov.au. 
 
NSW GGSA. Other Schemes. nd  [cited 2005 17/7/2005]; Available from: 

www.greenhousegas.nsw.gov.au/overview/other_schemes/national.asp. 
 
NSW GGSA. Overview of the NSW Greenhouse Gas Abatement Scheme. nd  [cited 2005 19/5/2005]; 

Available from: www.greenhousegas.nsw.gov.au/scheme_overview.htm. 
 
NSW Government, Electricity Supply Amendment (Greenhouse Gas Emission Reduction) Act 2002 

2002. 
 
ORER. Overview of the Mandatory Renewable Energy Target. 2005 18/1/2005 [cited 2005 20/6/2005]; 

Available from: www.orer.gov.au/about/overview.htm. 
 
Oxford Dictionaries, "sequester", in Oxford Dictionaries.2010, Oxford University Press. 
 
Point Carbon. 09.02.04 Carbon Market worth e400 million in 2004. 2004  12/11/2007]; Available 

from: www.pointcarbon.com/article.php?articleID=3194&categoryID=147. 
 
Point Carbon, Carbon 2006 - Towards a truely global market, 2006, Point Carbon: Oslo. 
 
Point Carbon, Carbon 2007 - A new climate for carbon trading, k. Roine and H. Hasselknippe, Editors. 

2007, Point Carbon. 
 
Prentice, I.C., The carbon cycle and atmospheric carbon dioxide, in Climate Change 2001: The 

scientific basis, L. Pitelka and A. Ramirez Rojas, Editors. 2001, Cambridge University Press. 
 
Prime Ministerial Task Group on Emissions Trading, Report of the Task Group on Emissions Trading, 

2007, Dept of the Prime Minister & Cabinet: Canberra. 
 
Ramakrishna, K., The UNFCCC-History and Evolution of the Climate Change Negotiations, in Climate 

Change and Development, L. Gómez-Echeverri, Editor 2000, UNDP Regional Bureau for 
Latin America and the Caribbean and the Yale School of Forestry & Environmental Studies,: 
Yale. p. 438. 

 
Ravindranath, N.H., IPCC: accomplishments, controversies and challenges. Current Science, 2010. 

99(1). 
 
RET. Asia Pacific Partnership. 2008  [cited 2009 14 April ]; Available from: 

www.ret.gov.au/energy/sustainbility_and_climate_change/international_climate_change/asia_
pacific_partnership_on_clean_development_and_climate/Pages/AsiaPacificPartnership.aspx. 

 
Schlamadinger, B., et al., Can the EU emission trading scheme support CDM forestry? Climate Policy, 

2005. 5: p. 199-208. 
 
Schwank, O., Concerns about CDM projects based on decomposition of HFC-23 emissions from 22 

HCFC production sites, 2004, INFRAS. 
 
Smith, R., 160 million light years: Lessons from CFL promotions for a carbon constrained world, in 

Greenhouse 20072007, Energy Australia: Sydney. 
 
Stavins, R.N., Forging a more effective global climate treaty. . Environment, 2004(Dec 2004): p. 22-

29. 
 
Stern, N., Stern Review executive summary, 2006, HM Treasury: London. 
 
Tietenberg, T. and H. Folmer, eds. The International Yearbook of Environmental and Resource 

Economics 2002/2003: a survey of current issues. New Horizons in Environmental 



  

  30 

Economics, ed. W.E. Oates and H. Folmer2003, Edward Elgar Publishing LTD: Cheltenham, 
Glos. UK. 

 
UN, Kyoto Protocol to the United Nations Framework Convention on Climate Change, United Nations, 

Editor 1998, UNFCCC. 
 
UNEP. The Present Carbon Cycle. 2005  8/11/2007]; Available from: 

www.grida.no/climate/vital/13.htm. 
 
UNEP. UNEP Key Documents. nd  [cited 2005 28/7/2005]; Available from: 

www.unep.org/Documents.Multilingual/Default.asp?DocumentID=287. 
 
UNFCCC, decission 19/CP9, in Procedings of the Conference of the Parties on its Ninth Session2004: 

Milan. 
 
UNFCCC, United Nations Framework Convention on Climate Change: The first ten years2004, Bonn, 

Germany: UNFCCC. 
 
UNFCCC, Caring for the Climate: a guide to the Climate Change Convention and the Kyoto Protocol. 

2nd ed2005, Bonn, Germany: UNFCCC. 
 
UNFCCC, Report of the Conference of the Parties serving as the meeting of the Parties to the Kyoto 

Protocol on its first session, held at Montreal from 28 November to 10 December 2005: Part 
Two: Action taken by the Conference of the Parties serving as the meeting of the Parties to the 
Kyoto Protocol at its first session, 2006, United Nations. 

 
UNFCCC. CDM Statistics. 2007  12/7/2007]; Available from: http://cdm.unfccc.int/. 
 
UNFCCC, Decision 11/CP.13: Bali Action Plan, 2007, Unite Nations Framework Convention on 

Climate Change: Bonn. 
 
UNFCCC. Kyoto Protocol: Status of Ratification. 2007 23/10/2007 [cited 2007 2/11/2007]; Available 

from: 
http://unfccc.int/files/kyoto_protocol/background/status_of_ratification/application/pdf/kp_rat
ifcation.pdf. 

 
UNFCCC. Clean Development Mechanism (CDM). nd  [cited 2007 30/8/2007]; Available from: 

http://unfccc.int/kyoto_protocol/mechanisms/clean_development_mechanism/items/2718.php. 
 
UNFCCC. Joint Implementation (JI). nd  [cited 2007 30/8/2007]; Available from: 

http://unfccc.int/kyoto_protocol/mechanisms/joint_implementation/items/1674.php. 
 
UNFCCC. Land-use, land-use change and forestry: Marrakesh Accords. nd  [cited 2005 31/5/2005]; 

Available from: http://unfccc.int/methods_and_science/lulucf/items/3063.php. 
 
UNFCCC. LULUCF - Developments at past COP and SB sessions. nd  [cited 2007 30/8/2007]; 

Available from: http://unfccc.int/methods_and_science/lulucf/items/3063.php. 
 
UNFCCC. The Mechanisms under the Kyoto Protocol: Joint Implementation, the Clean Development 

Mechanism and Emissions Trading. nd  [cited 2007 30/8/2007]; Available from: 
http://unfccc.int/kyoto_protocol/mechanisms/items/1673.php. 

 
UNFCCC. The United Nations Framework Convention on Climate Change (UNFCCC). nd  [cited 

2007 27/8/2007]; Available from: 
http://unfccc.int/essential_background/feeling_the_heat/items/2914.php. 

 
WCRP. History. 2000  [cited 2005 28/7/2005]; Available from: www.wmo.ch/web/wcrp/about.htm. 
 
World Bank, Think Big. 2009. The Carbon Partnership Facility Washington DC. Wold Bank, 
 



  

  31 

World Bank, Carbon Finance at the World Bank, 2010, Carbon Finance Unit: Washington DC. 
 
World Bank, Forest Carbon Partnership Facility 2011 Annual Report, 2011, World Bank. 
 

 
 


