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Summary of Presentation – 2 parts

I. California’s offset program

II. DEBS mandate (Direct Environmental Benefits in the State)

• How it works

• Most credits likely do not represent real emissions reductions

• 2025 cap-and-trade extension bills create opportunities for improvements by 
mandating regulatory action

• What are DEBS

• 2/3 of credits use are from out-of-state projects

• 1/3 of DEBS credits used are from out-of-state projects with little in-state benefit



California’s offset program

California allows emitters covered under 
the states cap-and-trade program to 
purchase offsets instead of reducing 
their emissions, up to:

• 4% of their emissions 2021-25
• 6% of their emissions 2026-30

Total Expected Reductions in CA 2021-30

Source: CARB 2017 Climate Change Scoping Plan

22% 56%

38%
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Eligible project types and issuances to date

Projects can be anywhere in the 
United States.

Other eligible projects types have 
had no credits issued:

 Urban forestry
 Rice cultivation
 Reforestation

Total: 258 million credits

Source: Voluntary Registry Offsets Database, v2025-08
https://gspp.berkeley.edu/berkeley-carbon-trading-project/offsets-database
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Improved forest management projects

Total: 258 million credits

Source: Voluntary Registry Offsets Database, v2025-08
https://gspp.berkeley.edu/berkeley-carbon-trading-project/offsets-database

Sources of over-crediting from improved 
forest management projects

• Baselines 
Stapp, J… Haya, BK et al. (2023) Nature Communications Earth & 
Environment. https://www.nature.com/articles/s43247-023-00984-2

Coffield, SR, et al. (2022) Global Change Biology.
https://doi.org/10.1111/gcb.16380

Badgley, G… Haya, B, et al. (2021) Global Change Biology.
https://doi.org/10.1111/gcb.15943

• Leakage
Haya, B (2019) University of California, Berkeley working paper.
https://gspp.berkeley.edu/assets/uploads/research/pdf/Policy_Brief-
US_Forest_Projects-Leakage-Haya_4.pdf

• Durability
Badgley, G, et al. (2022) Frontiers in Forests and Global Change.
https://doi.org/10.3389/ffgc.2022.930426

Anderegg, WR, et al. (2020). Climate-driven risks to the climate 
mitigation potential of forests. Science, 368(6497). 
https://www.science.org/doi/10.1126/science.aaz7005

• Perverse incentives to increase carbon on 
over-stocked lands

Herbert, C, Haya, BK, et al. (2022) Frontiers in Forests and Global 
Change. https://doi.org/10.3389/ffgc.2022.957189
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Baselines: What would likely have happened without offsets?

The baseline set by 
ACR378 is typical: 

substantially below 
initial carbon stocks, 
and close to the 
minimum allowed, 
maximizing credits 
generated
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Baselines: What would likely have happened without offsets?
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Leakage: Emissions from displacing harvesting to meet demand
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Leakage: Emissions from displacing harvesting to meet demand

http://nhconnlakes.com

https://gspp.berkeley.edu/faculty-and-impact/working-papers/policy-brief-arbas-
us-forest-projects-offset-protocol-underestimates-leaka
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California’s forest offset protocol

Four quality issues:

 Baselines / additionality

 Leakage accounting

 Durability

 Perverse incentives 
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Why has offset quality been so poor across all major offset 
programs to date?

• Ensuring offset quality is challenging, due to: 

o high levels of uncertainty & complexity
o asymmetric information
o aligned interest (credit buyers and sellers both benefit financially from excess credits)
o adverse selection
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Cap-and-trade extension bill – AB 1207

• Offset limit of 6% of emissions extended to 2045

• 50% DEBS requirement extended to 2045

• Offsets will be under the cap starting in 2031 (like they are in Washington state)
o Poor offset quality will no longer weaken the cap (but it will waste money)

o Offsets will play a much smaller role in cost containment

• CARB shall develop approaches to increase offset projects in the state

• CARB shall consider developing additional compliance offset protocols to 
address sectors not covered by the cap-and-trade program
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Cap-and-trade extension bill – SB 840

• By December 31, 2026 CARB shall conduct a study on:
o The contribution of offset project to progress towards California’s climate goal

o Evaluation of the potential for changes to the definition of “direct environmental benefits in 
the state”

o Recommendations on how instate offset projects could be more attractive for development

o Recommendations for alternative valuation methodologies or criteria for instate offset 
projects, particularly regarding natural and working lands

• No later than January 1, 2029, the state board shall update all existing 
compliance offset protocols to ensure that they reflect best available science

• Thereafter evaluations every 5 years against best available science
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Cap-and-trade extension bill – SB 840

• By December 31, 2026 CARB shall conduct a study on:
o The contribution of offset project to progress towards California’s climate goal

o Evaluation of the potential for changes to the definition of “direct environmental benefits in 
the state”

o Recommendations on how instate offset projects could be more attractive for development

o Recommendations for alternative valuation methodologies or criteria for instate offset 
projects, particularly regarding natural and working lands

• No later than January 1, 2029, the state board shall update all existing 
compliance offset protocols to ensure that they reflect best available science

• Evaluation repeated every five years thereafter
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Summary of Presentation – 2 parts

I. California’s offset program

II. DEBS mandate (Direct Environmental Benefits in the State)

• How it works

• Most credits likely do not represent real emissions reductions

• 2025 cap-and-trade extension bills create opportunities for improvements by 
mandating regulatory action

• What are DEBS

• 2/3 of credits use are from out-of-state projects

• 1/3 of DEBS credits used are from out-of-state projects with little in-state benefit



DEBS – Direct Environmental Benefits in the State

AB398, 2017 cap-and-trade extension bill, starting in 2021:

• At least half of all offset credits surrendered must have DEBS. 

“direct environmental benefits in the state” are the reduction or avoidance of emissions of any 
air pollutant in the state or the reduction or avoidance of any pollutant that could have an 
adverse impact on waters of the state.”

Section 95989 of the cap-and-trade regulation:

“offset projects that are located within, or that avoid GHG emissions within, the State of 
California are automatically considered to provide direct environmental benefits in the State.” 
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California’s offset program is large

Total Expected Reductions in CA 2021-30

Source: CARB 2017 Climate Change Scoping Plan

Total CARB Offset Credits Used 2021-23

Source: The Fourth Compliance Period (CP4) Compliance Detail Report for 
CARB's Cap-and-Trade Program

22% 56%

38%

33%

50%

78%



Out of state refrigerant (ODS) offsets

• All are considered to have DEBS, because all have some refrigerants sourced 
from in the state

• On average, only 1 in 10 sources are from California
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Cap-and-trade extension bill – SB 840

• By December 31, 2026 CARB shall conduct a study on:
o The contribution of offset project to progress towards California’s climate goal

o Evaluation of the potential for changes to the definition of “direct environmental benefits in 
the state”

o Recommendations on how instate offset projects could be more attractive for development

o Recommendations for alternative valuation methodologies or criteria for instate offset 
projects, particularly regarding natural and working lands

• No later than January 1, 2029, the state board shall update all existing 
compliance offset protocols to ensure that they reflect best available science

• Thereafter evaluations every 5 years against best available science
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Resources

• Summary of literature on CA’s forest protocol:
https://gspp.berkeley.edu/berkeley-carbon-trading-project/repository-of-articles#IFM

• California EMAC report with summary of literature on California’s offset program:
https://calepa.ca.gov/wp-content/uploads/2025/02/2024-ANNUAL-REPORT-OF-THE-IEMAC-
final.pdf (Chapter 7)

• My email: bhaya@berkeley.edu
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