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Carbon Offsets 101



How Offsets Work 



Why Offsets Work



Climate Change: non-localized 



Arguments in favor of carbon offsetting

Economic and environmental efficiency



Arguments in favor of carbon offsetting

Co-benefits:  
Benefits to local populations and the environment 
through technology transfer and capacity building. 



How Carbon Offset Markets Work

Compliance Market:

Cap-and-trade Voluntary Market



• Personal offsets        (e.g. for air 
travel)

• Corporate offsets     (e.g. to 
achieve carbon neutrality)

• Kyoto Protocol’s Clean Development 
Mechanism (CDM)

• European Emissions Trading Scheme (EU 
ETS)

• Northeast Regional Greenhouse Gas 
Initiative (RGGI)

Voluntary marketsMandatory frameworks

The Offset Markets



Size of Carbon Markets



Carbon Offsets Under Cap-and-Trade

Clear rules and regulations

Clean Development Mechanism
Joint Implementation



Carbon Offsets Under Cap-and-Trade

A hypothetical example: The world: emits 1000 units 
Country A emits 800 units 

Country A establishes a legally 
binding cap-and-trade system. 
Reduction target 20% (160 units less)

Country A does not allow any 
offsets from country B

Country A has to reduce its 
emissions at home by 160 units.

Country B emits 200 units

Country B has no reduction target.

Result: Total global emissions will be lowered to 840 units



Carbon Offsets Under Cap-and-Trade

A hypothetical example: The world: emits 1000 units 
Country A emits 800 units 

Country A establishes a legally 
binding cap-and-trade system. 
Reduction target 20% (160 units less)

Country A does allow 20% of its 
reductions from offsets from 
country B

Country A has to reduce its 
emissions at home by 128 units.

Country B emits 200 units and has 
no reduction target.

County B has to reduce emissions 
by 32 units to supply country A 
with offsets.

Result: Total global emissions are lowered to 840 units



Carbon Offsets Under Cap-and-Trade

In a cap-and-trade system offsets only lead to a 
geographical shift in emissions reductions.

They do not lead to additional emissions 
reductions.

It is the cap that determines the level of emissions 
reductions.



Carbon Offset in the Voluntary Market

No cap; all action is purely voluntary
No unified rules and regulations

Voluntary Carbon Standard (VCS)
Voluntary Gold Standard



Arguments in favor of voluntary offsetting

Voluntary offset market:
Possibility of Broad Participation

Preparation for Future Compliance 
Markets

Innovation and Experimentation
Corporate Goodwill



Voluntary Offset Buyers

Hamilton, 2007



Forestry:  
36%

Renewable 
Energy: 33% 

(17% RECs)

Industrial Gas: 
20%

Methane: 3%

Energy Efficiency: 
5%

Other: 3%

Source: Ecosystem Marketplace. 2007. State of the 
Voluntary Carbon Markets 2007: Picking up steam.

Voluntary Offsets Sold in 2006



Are offsets real?



Is it real?

Is it surplus/additional?

Is it permanent?

Is it verifiable?

Is it enforceable?

Testing Offset Quality

Is my 
offset…



Is it real?

Testing Offset Quality

Is my 
offset…

Or is it a product 
of incomplete 
accounting?



Is it surplus/additional?

Testing Offset Quality

Is my 
offset… Or would Facility X have 

been built anyway?



Additionality
How do I know the project 
selling offsets would not have 
happened anyway?

Proving the counterfactual is 
impossible



Additionality
Additionality shows one of the weaknesses 
of offsetting. 

Cap-and-trade systems, or purely regulatory 
action such as efficiency standards and 
carbon taxes, avoid the issue of 
additionality altogether.



Is it verifiable?

Testing Offset Quality

Is my 
offset…

Has a 3rd party 
certified that the 
project is 
reducing 
emissions?



Is it permanent?

Testing Offset Quality

Is my 
offset…



Is it enforceable?

Testing Offset Quality

Is my 
offset…

How many are claiming 
ownership of the offsets 
from this efficiency 
project?



Generic with sector supplements; full 
guidance

Accounting standardGHG Protocol for 
Projects

Generic, only basic requirementsAccounting standardISO 16064, Part 2

ForthcomingMainly accounting/procedural“Green-e” GHG Product 
Standard

“Boutique” CDM, with voluntary componentFull standardWWF Gold Standard

Forthcoming, initially reliant on CDM 
accounting standards

Full standardVoluntary Carbon 
Standard (VCS)

Available within voluntary trading systemFull standardChicago Climate 
Exchange (CCX)

Mandatory program (Kyoto Protocol)Full standardCDM

Offset Standards



1941: Alaska's Glacier Bay 
National Park was 2,000 feet thick.

2004: same shoreline

Photos: 1941: courtesy of U.S. Geological Survey; 2004: National Park Service photo by Bruce Molina

Climate Challenge

To prevent catastrophic change:
Stabilize CO2 at 450ppm 
80% below 1990 levels by 2050



Cumulative CO2 Emissions from 1800-1988:
The Ecological Debt of the North



Is it ethical?

Translation: By the authority of all the saints, and in mercy towards you, I 
absolve you from all sins and misdeeds and remit all punishments for 
ten days. - indulgence as sold by John Tetzel. 



Criticism of carbon offsetting

• Carbon Offsets Stifle Action At Home 
• Unbalanced Market Dynamics and Free Riders 
• Negative Impacts on Future Policies
• Lack of Development Benefits



The Future of Offsets

1. Offset mechanisms offer cost-effectiveness that 
allows caps or voluntary commitments to go 
deeper. 

2. Additionality remains a major concern and 
needs to be addressed.

3. Offset offer the potential for higher overall 
reductions without compromising equity 
concerns.



Is it ethical?

It depends on the reduction commitment (the cap)

A cap could hypothetically be set at more than 100%

Address climate needs and equity & development needs



www.tufts.edu/tci/carbonoffsets
anja.kollmuss@sei-us.org




