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« A performance-based approach that incents the use of a broad

range of low carbon fuels, energy sources and technologies in
transportation

« Carbon intensity: lifecycle emissions (basis for fuels generating
credits or deficits)

« Jurisdictions implementing LCFS include California, Oregon, and
British Columbia.
« Canada announced on November 25, 2016 that it would develop a clean fuel

standard (include industry and building). A draft version of the regulatory
framework was published in December 2017

Sonia Yeh, LCFS, 26t November 2018, International Transport Forum, Paris
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Biofuels the largest source of

C re d ItS fOI Iowed b b I O a.S This figure provides perspective on the performance of actual quantities of fuel consumed in California.
] y g y Each sphere represents a certified fuel pathway; the size of the sphere represents the reported volume of the fuel in 2017, while its
position on the horizontal axis indicates the carbon intensity of that fuel.

e I e Ctrl C I ty, an d n atu ral g a-S T The alternative fuel's Cl value is divided by its Energy Economy Ratio (EER) in order to obtain the EER-adjusted Cl value, representing the emissions which

occur from the alternative fuel per MJ of conventional fuel displaced.
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https://www.arb.ca.gov/fuels/Icfs/dashboard/dashboard.htm

Sonia Yeh, LCFS, 26t November 2018, International Transport Forum, Paris 4


https://www.arb.ca.gov/fuels/lcfs/dashboard/dashboard.htm

CHALMERS

UNIVERSITY OF TECHNOLOGY

Average Carbon Intensity
(gCO2¢ /M)

——

E

Sonia Yeh, LCFS, 26t November 2018, International Transport Forum, Paris
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Total Credits and Deficits for All Fuels Reported and Cumulative Credit Bank
Q1 2011 - Q2 2018

Up to 2017, regulated
parties have consistently
over-complied with the
standard.

Large banked credits,
though the standard is = S st Updated 10/3/2018

Metric Tons (MT)

This chart shows the total deficits (in red) and credits (blue) generated during each quarter. The green line tracks the
b e C O m I n g m O r e total number of banked credits.

. Regulated parties have consistently over-complied with the standard, generating a bank of credits which can be sold or
Strl n g e nt retired to meet compliance obligations at any time. Atthe end of Q2 2018, the bank stood at nearly 8.8 million credits.
. Not all 2017 and no 2018 Q1 and Q2 Low Complexity / Low Energy Use Refining credits have been included as of this
publication. As the standard becomes more stringent in order to reach the targeted reductions by 2020, regulated
parties can rely on these banked credits to ease compliance.

https://www.arb.ca.gov/fuels/Icfs/dashboard/dashboard.htm
Sonia Yeh, LCFS, 26t November 2018, International Transport Forum, Paris 6
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B Volume of Credits Transacted (MT)
— ARB Monthly Average Credit Price i
— Argus Media Monthly Index Credit Price

— OPIS Monthly Average Credit Price
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« Over 30 MMT LCFS
credits generated.
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This chart tracks credit prices and transaction volumes over time. Monthly average credit prices reported by Argus Media and OPIS
[used with permission] are shown along with ARB monthly average price.
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https://www.arb.ca.gov/fuels/Icfs/dashboard/dashboard.htm
Sonia Yeh, LCFS, 26t November 2018, International Transport Forum, Paris 7
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Standards and Caps in Fuels: What are
the differences?
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Two Fuels — No policy: consumes only gasoline, not
cellulosic

Demand
Cellulosic Biofuel

SER Conventional gasoline

Qno cap
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Carbon Tax or Cap

Demand

Cellulosic Biofuel

Conventional gasoline
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Demand

Cellulosic Biofuel

Conventional gasoline
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Cap-and-trade
+73 gCO,/MJ

&/t C credit
6 6 8 8 8/gal gasoline (diesel)

Sonia Yeh, LCFS, 26t November 2018, International Transport Forum, Paris
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LCFS vs. Cap-and-trade
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Alternative jet fuels (AJF) as opt-in credit-generating fuels
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Maritime
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Credit Value Calculator:
Estimated LCFS Premium at Sample LCFS Credit Prices

Credit Price

$100

$120

€lliter .
046 <— Pri
0.40
0.35
0.29
0.24
0.19
0.13

Sonia Yeh, LCFS, 31 January 2018
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Other considerations

Leakage shuffling
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