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Greenhouse Gas 

(GHG)

Chemical 

Symbol 

Global Warming 

Potential (GWP)

Carbon Dioxide CO2 1

Methane CH4 21

Nitrous Oxide N20 310

Hydrofluorocarbon HFC 140 - 11,700

Perfluorocarbon PFC 6,500-9,200

Sulfur 

Hexafluoride

SF6 23,900



Source: Woods Hole Research Center
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definition

A carbon offset represents a specific quantity of greenhouse gas 

(GHG) emission reductions (i.e. a ton of carbon dioxide absorbed 

or avoided) from a project-based activity, which is purchased in 

order to negate or diminish the impact of the recipient's GHG 

emissions. 

When you purchase an offset, you alone have the right to all 

associated claims about the environmental benefits it embodies. 

An offset is to be regarded as real environmental commodity, not 

a donation or investment in a future project. 
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Emissions Categories (Scopes)

Scope 1 – direct greenhouse gas emissions from 

sources owned or controlled by the entity.

Scope 2 – indirect, and associated with the generation 

of electricity, heating/cooling, or steam 

purchased for the entity‟s own 

consumption.

Scope 3 – other indirect emissions not covered in 

Scope 2, including employee business 

travel; transportation of products, materials, 

and waste; outsourced activities; and 

production of imported materials.
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the voluntary market

global market for emission 

reductions to meet voluntary 

demand

compliance markets

meeting mandatory 

mitigation obligations with 

offsets

the voluntary market

global market for emission 

reductions to meet voluntary 

demand

 different places where trading takes 

place – exchanges vs. over the counter 

(OTC)

 different commodity names

global market

 total value in 2008: $705 million

 total volume in 2008: 123 million 

tonnes CO2-e 

compliance markets

meeting mandatory 

mitigation obligations with 

offsets

the clean development mechanism (CDM) 

– the international compliance market

 developed countries can help meet their 

kyoto targets by purchasing certified 

emission reductions (CERs)

 administered by the UNFCCC 

Secretariat, the CDM Executive Board

 1,792 registered projects

 vast majority of projects in china, india, 

and brazil

 2008 transactions: 389 million tonnes 

CO2-e, worth $6.5 billion
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quality = PAVER

Permanent must last in perpetuity, the emission 
reduction cannot be reversed

Additional must be spurred by the carbon market, 
“beyond business as usual”

Verified must result from projects who performance 
can be readily monitored and verified

Enforceable must be backed by contracts or legal 
instruments that define their creation and 
ensure exclusive ownership

Real must represent actual emission reductions 
that are not artifacts of incomplete or 
technically flawed accounting



project certification

the voluntary carbon 

standard

the gold standard

the climate action 

reserve

the CDM
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product certification – consumer protection



product certification – consumer protection
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RECs vs. offsets
bundled vs. stacked commodities

 a REC is not an offset – RECs transcend carbon, offsets transcend 

renewable energy

 but a renewable energy project can be an offset project, i.e. 

generate offsets…if it meets additionality requirements

 RECs and offsets cannot both be produced for the same MWh of 

generation…it‟s one or the other

REC – all the „green‟ attributes

offset – just the carbon attribute

REC

 energy-related claims only –

scope 2 emissions

 unit: MWh electricity 

generation

RE-derived offset

 all scopes

 additionality: timing, 

regulatory, and performance, 

barriers, or financial

 unit: tCO2-e (requires 

conversion from MWh)
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