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· Carbon offsets are measured in metric tons of carbon dioxide-equivalent (CO2e) 
· Six primary categories of greenhouse gases: 
· carbon dioxide (CO2)
· methane (CH4)
· nitrous oxide (N2O)
· perfluorocarbons (PFCs) (not ozone depleting, long atmospheric, aluminum smelting, electrolysis)   
· hydrofluorocarbons (HFCs)( deplete the ozone layer and are potent greenhouse gases, have been reported in igneous and metamorphic rock, persistent organic pollutant and may be harming the health of wildlife)
· sulfur hexafluoride (SF6)( the most potent GHG)
· One carbon offset represents the reduction of one metric ton of carbon dioxide or its equivalent in other greenhouse gases.
· Carbon dioxide equivalency is a quantity that describes, for a given mixture and amount of greenhouse gas, the amount of CO2 that would have the same global warming potential (GWP), when measured over a specified timescale (generally, 100 years).
· Global-warming potential (GWP) is a relative measure of how much heat a greenhouse gas traps in the atmosphere. 
· It compares the amount of heat trapped by a certain mass of the gas in question to the amount of heat trapped by a similar mass of carbon dioxide. 
· A GWP is calculated over a specific time interval, commonly 20, 100 or 500 years.
· GWP is expressed as a factor of carbon dioxide (whose GWP is standardized to 1). 
The GWP depends on the following factors:
· the absorption of infrared radiation 
· the spectral location of its absorbing wavelengths
· the atmospheric lifetime 
Because the GWP of a greenhouse gas depends directly on its infrared spectrum, the use of infrared spectroscopy to study greenhouse gases is centrally important in the effort to understand the impact of human activities on global climate change.
· There are two markets for carbon offsets. 
· In the larger, compliance market, companies, governments, or other entities buy carbon offsets in order to comply with caps on the total amount of carbon dioxide they are allowed to emit. 
· This market exists in order to achieve compliance with obligations of the Kyoto Protocol, and of liable entities under the EU Emission Trading Scheme. 
· In 2006, about $5.5 billion of carbon offsets were purchased in the compliance market, representing about 1.6 billion metric tons of CO2e reductions. 

· In the much smaller, voluntary market, individuals, companies, or governments purchase carbon offsets to mitigate their own greenhouse gas emissions from transportation, electricity use, and other sources. 
· For example, an individual might purchase carbon offsets to compensate for the greenhouse gas emissions caused by personal air travel. 
· Many companies offer carbon offsets as an up-sell during the sales process so that customers can mitigate the emissions related with their product or service purchase (such as offsetting emissions related to a vacation flight, car rental, hotel stay, consumer good, etc.). 
· In 2008, about $705 million of carbon offsets were purchased in the voluntary market, representing about 123.4 million metric tons of CO2e reductions. 

