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Low Carbon Fuel Standard (LCFS)
California’s primary program to promote alternative fuel use in the transportation sector

• Reduce carbon intensity of transportation fuels
• Transform and diversify fuel pool 
• Reduce petroleum dependency 
• Reduce emissions of criteria pollutants and toxics

Transportation sector accounts for ~50% of State’s 
GHG inventory when industrial emissions from 
refining and oil production are included
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Aggressive Targets Through 2030 (And 
Beyond)
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Future Compliance Targets Historical Compliance Targets

Fuels with CI below the 
benchmark generate credits

Fuels with CI above the 
benchmark generate deficits



Credit calculation Formula
Carbon intensities are calculated for gCO2e/MJ basis

Full Credit Value:

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑀𝑀𝑀𝑀 = 𝐸𝐸𝐸𝐸𝐸𝐸 × 𝐶𝐶𝐼𝐼𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 − 𝐶𝐶𝐼𝐼𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 × 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 × 10−6

Incremental Credits (for residential crediting only):

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑀𝑀𝑀𝑀 = 𝐶𝐶𝐼𝐼𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 − 𝐶𝐶𝐼𝐼𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 × 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 × 10−6
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Electric Transportation Categories Eligible 
for LCFS Crediting
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There are multiple electricity pathway 
options
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Smart Charging pathway
• Introduced as part of the 2018 Rulemaking process 

• Only eligible for EV charging and hydrogen produced via electrolysis – Entities must 
demonstrate that they can report data hourly and must be on a time of use rate

• Provides differential Carbon Intensities for every hour on a quarterly basis

• Carbon Intensities are calculated on the California Public Utility Commission Avoided Cost 
Calculator
• This is a model developed by the E3 consultancy group which provides marginal emissions rates for 

different regions of California
• CARB staff adapted the model to develop a table of neutral carbon intensity factors for the year
• Updated annually based upon the model and changes to California Grid Average CI

• Undersubscribed by reporting entities – currently two approved pathway holders
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Smart Charging Carbon Intensity Table
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• The 2021 California Grid Carbon 
Intensity is 75.93 gCO2e/MJ 
electricity (274 gCO2e/MWh) 

• These marginal rates are 
normalized such that if one was 
charging 24/7 it would equal the 
grid average Carbon Intensity. 



Credit calculation Formula
Carbon intensities are calculated for gCO2e/MJ basis

Full Credit Value:

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑀𝑀𝑀𝑀 = 𝐸𝐸𝐸𝐸𝐸𝐸 × 𝐶𝐶𝐼𝐼𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 − 𝐶𝐶𝐼𝐼𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 × 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 × 10−6

Incremental Credits (for residential crediting only):

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑀𝑀𝑀𝑀 = 𝐶𝐶𝐼𝐼𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 − 𝐶𝐶𝐼𝐼𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 × 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 × 10−6
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THANK YOU
If you have further questions: 
Jacob.Englander@arb.ca.gov
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