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Summary of Presentation — 2 parts

|. California’s offset program
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

II. DEBS mandate (Direct Environmental Benefits in the State)
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
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Source: CARB 2017 Climate Change Scoping Plan



Eligible project types and issuances to date

Manure Methane Projects can be anywhere in the

Mine Methane  DIBester, 4.3% United States.
Capture, B.5%

Other eligible projects types have
had no credits issued:
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Recovery &
Destruction, 10.5%

Avolded Forest '— Urban foreS’Fry
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Total: 258 million credits

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




Improved forest management projects

Sources of over-crediting from improved
forest management projects

Manure Mathane

Mine Methane Ulgester, 4.5
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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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Baselines: What would likely have happened without offsets?

ACR378 on-site carbon stocks (tCO2e)

S The baseline set by
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Baselines: What would likely have happened without offsets?
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Leakage: Emissions from displacing harvesting to meet demand

ACR378 on-site carbon stocks (tCO2e)
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California’s forest offset protocol

Four quality issues:

» Baselines / additionality
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= Durability

= Perverse incentives
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California operates a large forest carbon offsets program that credits carbon
stored in forests across the continental United States and parts of coastal
Alaska. These credits can be sold to buyers who wish to justify ongoing
emissions, including in California’s cap-and-trade program. Although fossil
CO; emissions have effectively permanent atmospheric consequences,
carbon stored in forests is inherently less durable because forests are subject
to significant socioeconomic and physical risks that can cause temporarily
stored carbon to be re into the spl . To address these risks,
California’s program is nominally designed to provide a 100-year guarantee
on forest carbon claims based on a self-insurance program known as a buffer
pool. Projects contribute credits to the buffer pool based on a suite of project-
specific risk factors, with buffer pool credits retired as needed to cover carbon
losses from events such as wildfire or drought. So long as the buffer pool
remains solvent, the program’s permanence claim remains intact. Here, we
perform an actuarial analysis of the performance of California’s buffer pool
We document how wildfires have depleted nearly one-fifth of the total buffer
pool in less than a decade, equivalent to at least 35 percent of the program-
wide contribution intended to manage all fire risks for 100 years. We also show




California’s forest offset protocol

Four quality issues:

Baselines / additionality
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California’s cap-and-trade compliance offset market incentivizes forest
managers to maintain elevated carbon stocks. It provides these incentives
without enforcing standardized fire mitigation practices despite many projects
being located in fire prone regions. Here, we evaluated the difference between
management actions in California forests that participated in the carbon
offset market versus those that engaged with state programs to reduce
wildfire risk via fuel reduction treatments. Using remotely sensed data from
the California Forest Observatory and the Moderate Resolution Imaging
Spectr eter, we comp the vertical forest structure and vegetation
canopy trends on forest offsets with forests that are receiving fuel treatment.
We found California forests managed for carbon under the Improved Forest
Management (IFM) program by the California Air Resources Board had higher
levels of bi than forests ged for fire risk reduction as indicated
by 2016 lidar-estimated fuel loads. In addition, IFM-participating forests did
not reduce their fuel loads between 2016 and 2020, whereas lands receiving
grants for fuel management did, indicating that on average, the IFM projects
were not engaging in fuel reduction efforts. However, despite the differences
in fuel management between IFM projects and active fuel treatments, we
found that both types of management saw a declining trend in vegetation
greenness between 2015 and 2021. While declining greenness is expected
of active fuel treatments associated with vegetation removal, such a trend in
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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:

high levels of uncertainty & complexity

asymmetric information
aligned interest (credit buyers and sellers both benefit financially from excess credits)

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)

Poor offset quality will no longer weaken the cap (but it will waste money)

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

13



Cap-and-trade extension bill - SB 840

- By December 31, 2026 CARB shall conduct a study on:

- The contribution of offset project to progress towards California’s climate goal

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

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

- 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

14



Cap-and-trade extension bill - SB 840

- By December 31, 2026 CARB shall conduct a study on:

- The contribution of offset project to progress towards California’s climate goal

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

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

- 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

|. California’s offset program

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

17



California’s offset program is large

Million tCO2e
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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:

- The contribution of offset project to progress towards California’s climate goal

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

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

- 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#|FM

- 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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