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Climate Change, Carbon Trading and Cockey’s 

Richard Haire, ICAC, May 2009 
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Global warming is a reality and “very likely” (>90% probability) human induced 

Some 700 scientists have documented climate induced changes in some 100 

physical and 450 biological processes. 

Global anthropogenic influences on Climate Change: 
  Energy Supply  25.9% 
  Industry  19.4% 

  Forestry  17.4% 
  Agriculture  13.5% 
  Transport  13.1% 

  Residential & Commercial Buildings  7.9% 
  Waste & Waste Water  2.8%   

Global GHG Emissions: 
  CO2, Fossil fuel use  56.6% 

  CO2, deforestation, decay of biomass  17.3% 
  CH4  14.3% 
  N2O  7.9% 

  CO2 (other)  2.8% 
  F-gases  1.1% 

• Climate shapes the geographic distribution of plant and animal species around 

the world 
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Globally averaged, the planet is 0.75oC warmer than it was in 1860. 

11 of the last 12 years rank among the 12th warmest years in the instrumental 

record of global surface temperature (since 1850). 

Snow cover and ice extent has decreased 10%  since the late 1960’s 

Annual CO2 emissions increased from an average of 6.4 GtC per year in the 

1990’s to 7.2 GtC per year in 2000-2005 

Global sea level has risen and ocean heat content has increased 

Muir Glacier, Alaska – August 13 1941 Muir Glacier, Alaska – August 31 2004 
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Sweden 

United Kingdom 

Denmark 

Germany 

Argentina 

Brazil 

India 

United States 

China 

Saudi Arabia 

Canada 

Australia 

Malaysia 

South Korea 

Contributing Countries in aggregate terms. 

Best  Worst 
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1997 Third Conference of the parties to the United Nations Framework 
Convention on Climate Change met in Kyoto. 

Represents a commitment to Green House Gas (GHG) reduction 

Cover 6 GHG’s: 
  Carbon Dioxide – CO2 

  Methane – CH4 
  Nitrus Oxide – N20 
  Hydro Flurocarbons – HFC’s 
  Petticone Carbons – PFC’s 
  Super HexaFlouride – SF6 

Established a base year of 1990 CO2 equivalent emissions 

Mandated that developed countries do not exceed 1990 levels of anthropogenic 
CO2 equivalent emissions of GHG’s in the commitment period of 2008 to 2012 
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Legitimises use of carbon sinks as offset mechanism 

Also provided for certain “market based mechanisms” 

  Joint Implementation (between developed countries) 
  Clean Development Mechanisms (between developed and developing countries) 
  Emissions Trading 

Detailed rules (Marrakesh Accords) adopted 2001 

Came into force February 2005 
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Notable Non-signatories 

 South Korea 

 Hong Kong 

 Taiwan 

 United States of America 

 Japan 

 Singapore 

 China 

Notable Ratifiers  

 Australia 

 Canada 

 India 

 Italy 

 United Kingdom 

 Germany  

 Russia 

 France 
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IPCC established in1998 “to provide the decision makers and others interested in 
Climate Change with an objective source of information about climate change”. 

3 working groups produced four assessment reports 

Synopsis Report presented Valencia 2007 

CO2
 most important anthropogenic GHG 

Represents 77% of all anthropogenic GHG’s in 2004 
  Fossil fuel use – 57% 
  Deforestation & decay – 17% 
  Other – 3% 

• Methane #2 (14%) ; Nitrous #3 (8%) 

• 2005 CO2
 concentration levels were at 379 ppm 

• >90% chance that increases in global temperatures since mid 20th century due to 
anthropogenic activity 
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Summary & Conclusions 
• CO2 concentrations unprecedented in the last 650,000 years 

• Warming of the climate system is unequivocal 

• Most of the global warming of the past half-century is due to increase in greenhouse 
gases 

• Already committed to more warming (next few decades), with choices affecting the 
longer term more and more. 

• Future climate changes include: more extremes, wetter in high latitudes, drier in 
subtropics. 

• Most of the global warming in the past half-century is due to increases in greenhouse 
gases 

• Climate change is here to stay 

• Humans now control the mechanisms for global climate change, for better or worse 

Source – Climate change is Real and Here, Lucka Kajfez Bogataj, University of Ljubljana 

11 
11 

Released October 2006 

Lord Nicholas Stern commissioned by Chancellor of the Exchequer (Gordon 

Brown) 

Consequence of inaction could be a 20% reduction in global GDP 

Concludes that stablisation of GHG concentrations at 500 to 550 ppm will cost on 

average around 1% of GDP by 2050 (In 2008 this estimate was doubled to 2% of 
GDP). 

Put current concentrations of GHG’s at 430 ppm CO2 equivalent 

at current emission levels, will rise to 550 ppm by 2050 

At current rates of growth of emissions, could reach 550 by 2035 

At 550 ppm there is between a 77% and 99% chance temperatures will increase 

by 2% 
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Emissions driven by economic growth 

Since 1850 Europe and North America have produced 70% of all CO2 emissions 

Earth can absorb annual emissions of 5 Gt 

Current emissions are at 38 Gt 

Advocates three essential elements of emissions reduction policy 
  Carbon pricing (Stern estimates the current social cost of carbon at USD85 per tonne) 
  Technology policy (to find alternatives) 
  Removal of barriers to behavioural change 
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Second only to energy industry in global GHG Emissions 

Including land use changes (deforestation) contributes estimated 17-30% of 

anthropogenic emissions 

Approximately 80 percent of all GHG emissions including deforestation come 
from developing countries 

Methane and Nitrous Oxide primary emissions 

Direct Methane and N2O 10-12% global greenhouse gases 

Fertilises production and distribution 0.6-1.2% 

Farm operations 0.2-1.8% 

Deforestation 6-17% 

* Greenpeace Cool Farming 2008 
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16% of Australia’s Greenhouse Gas Emissions come from agriculture 

Primarily methane and nitrous oxide 

Accurate, practical measurement a problem 

International Greenhouse accounting rules for land based sectors do not 
acknowledge full sequestration function of agriculture 

Not part of initial Emissions Trading Scheme – to be reviewed 2013 for potential 
inclusion in 2015 
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•Reforrestation 

•Carbon sequestration 

•Nitrogen management 

•Manure management 

•Genetics 

•Intensive v’s extensive farming systems 

•Bio fuels. 
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• The carbon (C) content of soil can be measured with a high degree of accuracy and 
precision. 

– Instrument error < 0.1%; Overall lab measurement error < 1-2% 

• Equipment and protocols for soil sampling are well documented and have been 
applied throughout the world for decades. 

• The general response of soil C stocks to environmental variables and management 
practices is relatively well known. 

– 100s of long-term field experiments globally 

• Sophisticated models of soil carbon dynamics have existed for > 20 years and are 
increasingly deployed for research, management and policy applications. 

Source: ‘Agriculture and greenhouse gas mitigation: How can science support policy?’  
Presentation by K. Paustian, Colorado State University at the Climate Change Circle, FAO, 2009.  
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• Soil carbon contents can be highly variable within an individual field. 

• Annual changes are usually small relative to existing C stocks, e.g., 
– Typical C stocks       20-80 tonnes/ha 
– Typical C changes     0.1-1 tonnes/ha/yr 

• Multiple factors (e.g. soil type, climate, previous land use) influence soil responses at 
a specific location. 

• Field experimental measurements are lacking for many crop, soil, climate and 
management combinations. 

• There are virtually no ‘inventory’ measurement systems for soil C (e.g. compare with 
forest biomass) 

Source: ‘Agriculture and greenhouse gas mitigation: How can science support policy?’  
Presentation by K. Paustian, Colorado State University at the Climate Change Circle, FAO, 2009.  
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Thus, the challenge is NOT with 
measuring soil C per se, but rather 
designing an efficient cost-
effective SAMPLING and soil C 
stock ESTIMATION system. 
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Commenced in January 2005 as the largest multi-country, multi-sector Greenhouse Gas 
Emissions Trading Scheme worldwide 

Currently only covers Carbon Dioxide (CO2) 

In January 2008 the European Commission proposed the inclusion of other Greenhouse 
Gases although this is currently still in draft stage, thought to be included in 2012 

In the first year (2005) 270m units were traded, in 2006 800m units were traded and 2007 
1.3bn (est.) were traded 

The first phase (2005-2007) saw an emissions increase of 1.9% 

As of 2012 the Emissions Trading Scheme will be extended to the Airline Industry 

By 2020 an overall target has been set of a 20% reduction in Greenhouse Gases and a 20% 
share in renewable energy in the European Union’s total energy consumption 

The EU carbon price peaked in April 2006 at 30 per tonne 

Because generous emissions caps were initially given to certain industries there was no 
need to reduce emissions and this resulted in a trading price of just 0.10 per tonne in 
September 2007 
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The United States does not currently have a national carbon market 

The United States has a group of regional compliance markets, with Regional Greenhouse 
Gas Initiative (RGGI) being the only up and running 

The RGGI is a commitment from 9 North East states to form a cap-and-trade CO2 Emissions 
program for power generators, the program launched in January 2009 

President Obama has announced that the United States will implement a national cap-and-
trade system although it is not yet confirmed whether the permits will be auctioned off or 
given to the emitters 

Since the 1970’s the United States has sought to reduce air pollution, beginning with the 
federal Clean Air Act and its national ambient air quality standards (NAAQS) 
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Climate Change policy built on 3 pillars 

1.  Reducing Australia’s carbon pollution “The Carbon Pollution Reduction Scheme will be the 
primary mechanism…….to meet its objectives”. 

2.  Adapting to unavoidable climate change 

3.  Helping to shape a global solution 
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A national emissions trading scheme (Carbon Pollution Reduction Scheme) 

Proposed introduction 01 July 2011 

Cap and Trade System 

Aims to reduce aggregate GHG emissions by 5% to 25% below 2000 levels by 
2020 

In per capita terms the 2020 target represents a potential 50 per cent reduction 
in per capita emissions 

Includes all 6 Kyoto GHG’s 
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Cap set at least 5 years in advance with +10 years of guidance by stablisation of 
ranges 

Price to be capped in initial years 

$10 per tonne in year 1 

$40 per tonne in years 2 to 5 

Kyoto units will be recognised towards compliance 

No EXPORTS of carbon pollution allowed initially (5 years minimum) 

Emissions intensive trade industries will be supported through administrative 
allocation of CPU’s 
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Agriculture & Greenhouse Gas Emissions 

Conclusions 

•Agriculture is sufficiently significant to warrant 
inclusion in global GHG management systems 

•Measurement challenges create risks to the 
industry’s inclusion in Emissions Trading Schemes 

•Easy wins appear to be in NO  and CH4 
management. 


