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ABSTRACT

The “Golden State” consistently ranks among the highest retail gasoline prices in the U.S. and, for
most of 2024, held the #1 ranking for the highest taxes and regulatory mandated taxes and fees per
gallon of gasoline in the U.S.*

Californians are no strangers to paying some of the highest retail gasoline prices in the nation. Since
January 1995 through January 20, 2025, Californians have been paying, on average, 13.1% more for
their gasoline than the rest of the nation. Not surprisingly, the average price of retail gasoline in
California on March 11, 2025, was $4.694 a gallon, or 52.35% higher per gallon for all formulations
than the national average price for gasoline at $3.081, according to AAA.® Within California, retail
gasoline prices vary considerably. For example, on the same day (03/11/25), the retail price for
reformulated gasoline in Mono County was $5.82 a gallon, or 88.89% higher than the national average
and 23.98% higher than the average for all California counties.*

It's not just gasoline that Californians pay a premium for. According to California’s own Legislative
Analyst’'s Office (LAO), greenhouse emissions policies have contributed to the second highest
monthly electricity rates for residential service in the U.S.> For the 2019 to 2024 period, the LAO
reports that residential electrical utility rates in California increased by 47%. In the Golden State,
Californians monthly utility bills average $438.°

California is the second largest consumer of petroleum in the U.S. Notwithstanding its proven crude
oil reserves which are the 5™ largest in the U.S., California represents less than 3% of all U.S. oil
production.® While overall U.S. oil imports from foreign sources have declined considerably,
California oil imports from petrostates such as Saudi Arabia and Iraq have increased significantly. As
a consequence of declining in-state oil production, California is highly dependent on oil imports from
petrostates such as Iraq (21.26%), as well as South American sources such as Brazil (20.41%), Guyana
(15.80%), and Ecuador (13.60%). In 1982, California imported 5.6% its crude oil from foreign sources.
In 2024, the Golden State imported 60.7% of its oil from foreign sources. As a consequence, California
is highly vulnerable than the U.S. to geopolitical situations that effect crude prices.

As in other jurisdictions, the sentiment of California’s state and local government, policies, elections,
and regulations affecting the oil and gas industry have consequences that influence gasoline production
and prices. Within 72 hours of passing ABX-1-2, which required California refiners to hold additional
inventories of finished gasoline stock, Phillips 66 announced the closing of its Los Angeles refinery

1 Stinson, R. V., & updated, D. M. last. (2021, August 9). 10 States with the Highest Gas Taxes. Kiplinger.com. https://www.kiplinger.com/taxes/state-
tax/603259/ states-with-the-highest-gas-taxes

2 Gas Tax Rates by State, 2024. (2024, September 3). Tax Foundation. https.//taxfoundation.org/data/all/state/state-gas-tax-rates-2024/

3 AAA fuel prices. (n.d.). https://gasprices.aaa.com/?state=CA

4 AAA fuel prices. (n.d.). https://gasprices.aaa.com/?state=CA

5 Spady, A. (2025, January 8). California’s “ambitious” policies to reduce greenhouse gases drive surge in electricity costs: report. Fox

Business. https://www.foxbusiness.com/fox-news-politics/californias-policies-greenhouse-gases-electricity-surge

6 https://www.foxbusiness.com/fox-news-politics/californias-policies-greenhouse-gases-electricity-surge

7 Carey, R. (n.d.). How much does it cost to live in California? Housing, utilities, and more. Unbiased. https://www.unbiased.com/discover/banking/what-is-
the-cost-of-living-in-california#: ~:text=California's%20average%20cost%200f%20living,0n%20top%200f%20your%?20finances.

8 https://constructioncoverage.com/research/states-with-the-most-oil-reserves
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by the end of 2025.° *° The Phillips 66 refinery that is slated to close represents 8.13% of California’s
refining capacity. It's doubtful that demand will drop commensurate with the closing of the refinery,
and simple economics states that when supply drops more than demand, prices will rise. To
compensate for the closure of the Phillips 66 refinery, California will most likely have to increase its
imports of California-compliant gasoline, which is costly, and surviving refineries may have to increase
capacity utilization."

Additional considerations related to importing California compliant gasoline involve the security of
sources, travel distances, transit times, and mode of transportation, all of which influence and increase
consumer prices and impact greenhouse gas (GHG) emissions and California’s “well to wheel” carbon
footprint. For example, if California compliant gasoline is imported to meet demand, it will most likely
come from the Gulf Coast refineries requiring transit via maritime tankers in large quantities through
the Panama Canal to Los Angeles or from Washington state which also contributes to additional
greenhouse gas emissions and more costs leading to higher retail prices for the public at the pump.

The 2024 passage of SBX2-1, mandating California refineries to switch to producing a lower carbon
fuel, will, most likely, according to the CARB, University of Pennsylvania, and USC studies, increase
the retail price of gasoline at the pump from $0.47 to over $1.15 a gallon for Californians.? *3
Furthermore, price increases in California will mostly likely also be reflected in retail prices in Nevada,
which is almost entirely dependent on California refineries for its gasoline, and to a lesser extent
Arizona.* Nevada and Arizona have no gasoline refinery capacity and limited inbound gasoline
pipelines. Consequently, Nevada imports 88% of its gasoline from California, while Arizona relies on
California for 48% to meet its gasoline needs.” California production and prices have a direct influence
on consumer prices in Nevada and Arizona. The long-term correlation for the period of January 1983
to March 2022 between Nevada gasoline prices and California gasoline wholesale prices is .995, in
absolute terms, and .905 for monthly percentage changes in wholesale prices. Stated differently, what
happens in California to the oil and gasoline industry regarding gasoline prices will happen to Nevada
and, to a lesser extent, Arizona. In response to California’s recent regulatory actions, both Governor
Joe Lombardo of Nevada and Katie Holmes of Arizona documented their concerns to California’s
Governor Newsom in a letter dated September 10, 2024.'° Notwithstanding, both states have exposure
to California’s actions and, as such, should anticipate increasing in retail gasoline prices for their
consumers.

9 Phillips 66 provides notice of its plan to cease operations at Los Angeles-area refinery. (2022). Phillips66.com. https://investor.phillips66.com/financial-
information/news-releases/news-release-details/2024/Phillips-66-provides-notice-of-its-plan-to-cease-operations-at-Los-Angeles-area-
refinery/default.aspx

10 Zavala, A. (2024, October 16). Days after Newsom signs bill aimed at obig oil,6 Phillips 66 says it plans to stop operating refinery. KCRA.
https://www.kcra.com/article/phillips-66-california-refinery-announcement-gas-prices/62629019

11 California law and refinery closure reflect ongoing challenges for the stateis fuel market - U.S. Energy Information Administration (EIA). (n.d.).
https://www.eia.gov/todayinenergy/detail.php?id=63944

12 azo, A. (2024, November 9). California enacts new climate rules 7 which could boost gas prices. CalMatters. https://calmatters.org/environment/climate-
change/2024/11/california-fuels-standard-gas-prices-climate-change/

13 Californiads Low Carbon Fuel Standard. (2024, October 14). Kleinman Center for Energy Policy.
https://kleinmanenergy.upenn.edu/research/publications/californias-low-carbon-fuel-standard/

14 California supplies between 84% to 88% of Nevada’s gasoline.

15 https://www.wsj.com/opinion/california-oil-refinery-tax-nevada-arizona-gavin-newsom-katie-hobbs-joe-lombardo-4aaf3553#

16 2024-09-10_governor-lombardo-and-hobbs-urge-governor-newsom-to-halt-legislation. (2024, September 10). https://gov.nv.gov/Newsroom/PRs/2024/2024-
09-10_governor-lombardo-and-hobbs-urge-governor-newsom-to-halt-legislation/

Michael A. Mische 4
University of Southern California

Marshall School of Business

Business of Energy Transition Initiative

March 16, 2025



OBJECTIVES
The primary objective of this research is to address the issue of 0Why are retail gasoline prices in California
s0 high?6 Secondary and complementary objectives include:
(1) Contributing to the body of research related to California oil and retail gasoline prices,
(2) Providing additional data-driven insights as to California retail gasoline prices and the
determinants of retail gasoline prices,
(3) Identifying the factors contributing to California’s high retail gasoline prices.

FOUR ESSENTIAL QUESTIONS
California’s persistent and historically high retail gasoline prices and price differentials compared to
the U.S. average represent an exceedingly complex series of questions involving the interactions
between public and private sectors, as well as individual consumers. This study has endeavored to
address four essential questions:
(1) “Why are retail gasoline prices in California so high?”
(2) What factors contribute to gasoline production and distribution costs in California, and to
what extent do those factors influence retail gasoline prices?
(3) Towhat extent, if any, is there price gouging, profiteering, and or a ‘mystery surcharge’ placed
on the California consumer by the refiner?
(4) To what extent have legislation and regulation influenced the gasoline retail prices in
California?

This paper addresses those questions and offers data-driven insights into California gasoline prices.

METHODOLGY

Addressing the above research objectives required extensive analysis of data and comparative
analytical methods. For this research effort, a series of critical questions were developed, and data
related to addressing those critical questions was identified, obtained, organized, and analyzed. The
research involved 10 to 50 years of data. The research involved in this work is widely available and
includes but is not limited to verifiable sources such the California Energy Commission, U.S. Energy
Information Agency, Bloomberg, U.S. Department of Energy, SEC filings, International Energy
Agency, Oil & Gas Journal, American Petroleum Institute, the California Department of Tax and Fee
Administration, the U.S. EPA, California Air Resources Board, Statista, The Federal Reserve Bank,
the California Attorney General’s Office, the California Legislative Analyst’s Office, U.S. Department
of Interior, Bureau of Labor Statistics, California DMV, and the U.S. Oil and Gas Association. Readers
are strongly encouraged to avail themselves to over 350 sources and authorities footnoted herein. In
instances where research and data were derived from proprietary sources, appropriate annotations
have been provided.

In performing quantitative analysis, applied several different methods, including simple regression
analysis, z-scores, percentage change analysis, comparative analysis, ratio analysis, and other
techniques that, in the professional judgment of the author, were appropriate and reasonable.
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the cost of living. Since 2018, more than 360 companies, such as Oracle, Tesla, Nissan, Toyota, Nestle,
and Hewlett Packard Enterprises, have exited the Golden State. Major companies such as X, Meta,
Salesforce, and PayPal have fled San Francisco. More recently, Chevron and Phillips have announced
plans to leave California. Under prevailing conditions, refiners and retail gasoline station operators are
under constant cost and regulatory pressures, and we can expect more to exit the state.

The California Consumer Price Index (CCPI) has outpaced that of the overall U.S. (CPI1) and has
experienced higher inflation than the overall U.S. Higher inflation, higher refining costs, higher
operating costs, higher regulatory compliance costs, and higher transportation and distribution costs
have a compounding effect throughout petroleum supply chains, ultimately culminating at the local
gas station owner/operator level, resulting in higher prices for the consumer. The correlations between
spot oil prices through the California supply chain and the retail outlet indicate, expectedly, growing
variances. The price at retail is a function of wholesale and regulatory costs but is ultimately determined
by individual retailer pricing strategies and preferences that are reflected in the selling price of gasoline
to the consumer.

California’s policies and regulations may also have profound national security implications and extend
across state lines. California is home to the U.S. Pacific and Third Fleets and multiple U.S. military,
Marine, and National Guard installations.'” California refineries provide aviation fuels to U.S. military
forces based in Arizona, California, and Nevada, as well as diesel, gasoline, and propane fuels to U.S.
Marine and Naval forces based in Southern California. National security interests with respect to fuel
production and priorities would naturally take precedence over those of the California, Nevada, and
Arizona consumers, and as California refinery production is in its legislative sunset period and is
inevitably declining, consumer prices will inevitably increase, as well as national security concerns.

CONCLUSIONS

Based on 30 to 50 years of data, the primary conclusion from this study is that California’s high
gasoline prices and supply dilemmas are, by design, engineering or serendipitously, largely self-
inflicted, and the result of directed policies and a litany of regulations, taxes, fees, and costs. The
economic evidence is abundant; California refiners have not engaged in widespread price gouging,
profiteering, price manipulation, “unexplained residual prices” or surcharges, magical or otherwise.
The Golden State’s gasoline price dilemma is the result of the complex interactions regulatory and
political policies, and the subtleties of refinery operations and global crude oil prices and in-state
centric supply and demand. Specifically, California’s high gasoline prices can be attributed to:

1. Aggressive environmental policies, which are layered on the oil and gas industry, add costs
throughout the petroleum supply chain resulting in higher retail gasoline prices.

2. Costly reporting and compliance to regulatory and environmental mandates are added to the
retail price of gasoline, including California’s special blend gasoline requirements, the highest
state excise tax in the U.S., as well as growing cap and trade costs, local taxes, and other
environmental program costs, thereby increasing consumer prices at the pump.

3. In-state business general operating and refinery costs are which are considerably higher in
California than across the U.S., are reflected in the retail price of gasoline.

17 California, S. O. (n.d.). California Military Bases | Military Council. https://militarycouncil.ca.gov/s_californiamilitarybases/
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4. Declining in-state oil production and increasingly greater reliance on foreign sourced imports
and exposure to geopolitical conditions contribute to supply concerns and retail price
volatility.

5. Refinery gasoline production, which is decreasing at a faster rate than gasoline consumption,
creates stresses on supply gasoline stocks, thereby contributing to higher consumer prices.

6. Increasingly higher taxes and policy and regulatory costs, such as cap and trade, gasoline
inventories, and the LCFS, which are influencing the exit of refiners from the Golden State
adding to supply stresses, and price volatility, influence retailing pricing strategies by operators.

7. General disincentives associated with Governor Newsom’s mandate and California Air
Resource Board’s (CARB) 2035 objective to eliminate internal combustion vehicles (ICV) in
favor of zero-emission vehicles (ZEV) as a method to force consumer adoption of ZEVs
through gasoline costs serve to dissuade new operators from entering the California market
and motivate existing ones to exit.

With 2035 less than a decade away, there is no incentive for or benefit to California oil producers or
refiners to invest in additional capacity or capital improvements in the Golden State. Ultimately, with
the potential for the loss of two or more major refineries, combined with new special blend gasoline
standards (LCFS) and the new finished gasoline stock inventory requirements, Californians are
inevitably facing escalating gasoline prices at the retail pump, and most likely, increased taxes and fees
to compensate for lost gasoline and cap and trade revenues.

Exhibit ES 1.0

OBSERVATIONS

State Excise Tax: California’s state excise on gasoline is a direct addition to the consumer price of
gasoline. Since 2003, California’s state excise tax on gasoline sales has increased 200%, from $0.10 in
2003 to $0.596 in 2024. California’s state excise tax on gasoline is based on and indexed to the
California CPI (CCPI). Consequently, as the overall CCPI rises, so does the state excise tax on
gasoline, which, in turn, increases retail gasoline prices and, ultimately, increases California state
revenues. On June 14, 2022, when average gasoline prices in California hit an all-time historical high
of $6.294 per gallon, or 7.02% higher than the average price in May 2022, the California state excise
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tax increased by 5.48% from $0.511 to $0.539 a gallon. For the June 30, 2021, to July 21, 2024, period,
while the average price of gasoline per gallon in California decreased by 27.1%, the California state
excise tax on gasoline per gallon increased by 11.35%. The state excise tax is anticipated to
automatically increase on July 1, 2025, from $0.61 to $0625 a gallon.

State and Local Taxes. California’s local tax on gasoline is a direct addition to the consumer price
of gasoline in California. In addition to the state excise tax, local taxes are also included. For 2023, the
base tax is 2.27%. However, local gasoline taxes vary from county to county and municipality and
collectively average 3.06% (unweighted).

California Cap and Trade Costs: California’s cap-and-trade cost is a direct addition to the consumer
price of gasoline in California. California mandates that refiners comply with the State’s Cap and Trade
program. Since taking full effect in 2015, California’s Cap and Trade program cost has increased by
200% from $0.18 a gallon to $0.30 in 2024, while other environmental program costs add another
$0.21 a gallon, adding $.51 to the consumer price of gasoline. From 2000 to 2025, the price differential
between California’s average weekly regular reformulated gasoline prices and the U.S. average for
reformulated regular gasoline pre-cap and trade averaged 7.84%. After the full implementation of the
cap-and-trade program in 2015, the price differential between California and the U.S. based on weekly
gasoline prices for regular reformulated fuel expanded to 23.56% by March 2025. The cap-and-trade
cost is anticipated to significantly increase in 2025. Initially passed in 2013 as a “backstop” for funding
various environmental programs, California’s cap and trade program was scheduled to phase out by
2020. The California Legislative Analyst’s Office (LAO) noted in a November 2023 report, “To our
knowledge, no studies have produced a reliable estimate of the emission reduction achieved by the
cap-and-trade program so far.” By law, 25% of the funds associated with California’s cap and trade
program must be directed to California’s controversial High Speed Rail Project (CHSR), which is far
behind its promised completion date and will now cost at least $106 billion, which over 3 times its
initial budget estimate. The CHSR is currently under Federal Department of Transportation review.

California Economy and Inflation: California’s higher than the U.S. average for inflation is reflected
in the cost of production and distribution and retail price of gasoline and increases in the price of
gasoline per gallon. Inflation, which is endemic to any economy, grew 1.13 times faster in the Golden
State than in the overall U.S. Understandably, California’s CCPI is highly correlated with the U.S. CPI
at .998. For the 1983 to 2024 period, California’s inflation, as measured by the California Consumer
Price Index, was 229.4%, as compared to the overall U.S. at 202.41% (base year = 1983 = 100).

Retail Gasoline Prices: Retail gasoline prices are a function of crude oil prices, the supply of gasoline,
the demand for gasoline, refinery operating efficiencies, competition, and regulatory costs. Gasoline
prices in the U.S. and California are seasonal, as the price reflects the summer and winter blends, and
summer blends are higher priced. Gasoline prices also reflect demand. Prices tend to drift upward
during the peak driving months of the summer and drift lower after Labor Day in September. Demand
tends to be at its lowest during the January to mid-March period.

Because of the decline in the number of refineries, lack of inbound pipelines, exposure to unplanned
production disruptions, and heavy reliance on foreign oil sources, the Golden State is extremely
sensitive to any interruptions to its foreign supply chains or discontinuities in refinery production.
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gasoline sales is relatively consistent, shows a minimal annual variance of -.46%, and is highly
correlated to the annual percentage change in overall U.S. gasoline consumption.

California Oil Production: Once a global leader and ranking fourth in the world in oil production,
California today accounts for only around 2.7% to 3.1% of all U.S. crude production and is producing
only 23.7% of its own in-state needs. For the 1982 to 2023 period, in-state oil production fell by 69%
from its peak in 1985 (398,280 b/d) to a historic low in 2023 of 123,947 barrels a day. Meanwhile, as
refinery production fell, California’s population and number of vehicle registrations increased.

California Refineries: Since 1984, the number of oil refineries in California has decreased by nearly
70%, from 43 to 13 operable refineries. From 1984 to the present, California’s oil refining capacity
has decreased by 36%, from 2.5 million barrels a day to 1.7 million a day. Since 2023, the daily refining
capacity for California's surviving refineries has declined 5.16%, from 1,710,371 barrels a day to
1,622,171 barrels a day. From 2023 to the end of 2025, refinery production is estimated to decline by
another 8.57% to 1,483,177 barrels a day when the Phillips refinery closes down, as announced. The
reduction in supply (production), which is more rapid than the decrease in consumption (demand),
will result in higher gasoline prices for the California consumer. To compensate for the reduction in
refinery production of California compliant gasoline, importers will have to source gasoline from
alternative sources. Alternative sources for gasoline are located out of the Golden State, necessitating
importers to transport it from distant suppliers. If the sources are from Gulf Coast refineries, the
transit time is around 11 days. California consumers will experience higher prices at the pump as a
result of out of state sources and transportation costs and may face shortages due to shipping times
and the lack of out of state refineries that produce or are willing to produce California compliant
gasoline (CARBOB).

California Revenues from Gasoline Sales: Gasoline sales, which drive stare excise tax revenues, as
well as numerous other revenue streams, such as Cap and Trade, which, by statute, funds the California
High Speed Rail Project, are estimated to range between $9.1 to $10.0 billion for 2024. For the 2000
to 2025 period, revenues from gasoline sales increased by 129%. As California pursues the transition
to 2035 objectives of eliminating the sale of internal combustion vehicles, it is unclear how the State
intends to replace the lost revenues attributed to gasoline sales. However, the State’s own Legislative
Analyst’s Office (LAO) indicates that additional or increased taxes and fees are a viable means.

Consumer Preferences: On average, for the 2013 to 2023 period, the retail price differential between
California branded and unbranded gasoline averages $0.284 per gallon. Californians have a distinct
preference for branded gasolines. Overall, California sells more branded gasoline as a percentage of
all gasoline sold than the rest of the U.S. Perhaps as a consequence of having the highest concentration
of luxury and high-performance vehicles, such as Porsche, Ferrari, Bentley, Lamborghini, Mercedes
Benz, and BMW in the U.S., as well as home to the third highest number of Corvettes and classic
“muscle” cars in the nation, Californians, on average, consume more premium grade branded fuels,
than the rest of the U.S. Premium and high octane fuels are more expensive to produce and command
higher prices. Branded gasoline adds between $0.5 to $0.10 per gallon at the wholesale level. The
percentage difference between California's regular and premium gasoline and the national average is
26%. Branded premium fuels command higher retail pump prices. High income individuals and
owners of high-performance, classic muscle cars and high-end luxury vehicles are inelastic with respect
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Heavy Oil: Oil refineries are highly sophisticated and are classified and rated on a standard scale
known as The Nelson Complexity Index (NCI), and California has some of the most sophisticated
and high NCI rated refineries. Due to the sophistication of California refineries, high NCI, and use of
heavy crude oils, California’s operating and profit margins are higher. Heavy oil refineries with high
NCI ratings and operating at higher capacity utilization rates, such as those in California, tend to
generate higher margins and crack spreads due to operation efficiencies and the diversity of products
produced.

Pipelines: California has an extensive network of pipelines within the state. However, California’s
gasoline dilemma is further exasperated by the absence of any inbound pipelines from other states for
oil or gasoline. As a result, California is isolated and has become increasingly dependent on foreign oil
imported mostly by large maritime tankers and, to a lesser extent, rail and truck transports.
Consequently, 98% of all foreign sourced inbound crude oil is supplied to California via maritime
vessels. The lack of inbound pipelines from other states isolates California from U.S. and Canadian
sources and places the State in a vulnerable position with respect to oil and gasoline supplies.

Dependency on Imports: No state in the U.S. imports more dependent on foreign sourced oil than
California. While U.S. dependency on foreign oil has declined, California’s dependency has
increased...substantially. Consequently, California is vulnerable to price changes and supply
interruptions associated with the geopolitical environment. Since 1982, California’s dependency on
non-U.S. oil has increased 857%. In 1982, California produced 61% of its oil needs, imported 33%
from Alaska, and imported only 5.6% from foreign sources. By 2023, and based on CEC data, the
composition of California in-state oil stocks reversed to 23.4% in-state sourced, Alaskan oil imports
declined to 16%, and foreign sourced imports from petrostates such as Iraq and Saudi Arabia surged
to 60.7%. However, in 2024, California changed its mix of non-U.S. foreign imports. Irag, which
provided 68,406 barrels of oil composed 21.26% of its non-U.S. oil imports. Brazilian oil imports
increased to 20.41%, and as production scaled in Guyana, imports from that South American country
increased exports to California to 50,840 barrels or 15.80% of total 321,831 barrels of non-U.S.
imported oil. According to various estimates, California ranks #1 in payments to foreign sources of
oil and pays more than $61.8 million per day, or $22.5 billion annually, based on Brent market prices,
or $54.41 million a day, or $19.8 billion annually, based on WTI market prices, to foreign countries
such as Irag, UAE, and Saudi Arabia and others for its oil imports.

Michael A. Mische 23
University of Southern California

Marshall School of Business

Business of Energy Transition Initiative

March 16, 2025



Exhibit ES 2.0

SUMMARY OF CORRELATIONS
Summary of Selected Correlations
Correlation Factors Correlation Period

Avg. CA Weekly Retail Prices to Avg. West Coast Retail Prices 0.9998 1/2/95-1/20/25
CA. Consumer Price Index to U.S. Consumer Price Index 0.9980 1984 to 2024
CA. Crude Oil Prices to U.S. Crude Qil Prices (First Purchase) 0.9904 5/2000 - 5-2022
Avg. West Coast Weekly Prices to Avg. Weekly U.S. Prices 0.9812 1/2/95-1/20/25
U.S. Avg. RF Gasoline to W.C. Avg. RF Gasoline 0.9811 1/2/95-1/20/25
Avg. CA Weekly Retail Prices to Avg. U.S. Weekly Retail Prices 0.9786 1/2/95-1/20/25
U.S. Avg. RF Gasoline to CA Avg. RF Gasoline 0.9768 1/2/95-1/20/25
CA. Avg. RF Gasoline to W.C. Avg, .RF Gasoline 0.9768 1/2/95-1/20/25
Qil Spot Prices to U.S. Avg. Retail RF Gasoline 0.9539 1/2/95-1/20/25
% Change CA Crude Prices to % Change U.S. Crude Prices 0.9190 5/200 - 5-2022
Avg. U.S. Retail Price to Avg. CA Retail Price 0.9004 1/2/24 -1/20/25
Percentage Change CA. CPI to U.S. CPI 0.8940 1984 to 2024
Oil Spot Prices to W.C. Avg. Retail RF Gasoline 0.8750 1/2/95-1/20/25
% Change CA Retail Prices to % Change CA Wholesale Prices 0.8680 5/2000 - 5-2022
Qil Spot Prices to CA. Avg. Retail RF Gasoline 0.8660 1/2/95-1/20/25
Weekly Percentage Change in CA Avg. Gasoline Prices to U.S. 0.8450 1994 t0 2025
Weekly Percentage Change
% Change CA Wholesale Prices to % Change U.S. Crude Prices 0.6860 5/2000 - 5-2022
Net CETA Gasoline Sales Volume to EIA Refiner Sales to Retailers 0.6338 Annual
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Exhibit 1.1

(Source: EIA. https://www.eia.gov/tools/faqs/faq.php?id=709&t=6)

The U.S. oil and gas industry is a large, integral, and critical part of the U.S. economy and is vital to
national and economic security. At $1.7 trillion, the oil and gas industry comprises around 8% of the
U.S. GDP and employs around 11.3 million people, representing 5.6% of total U.S. employment.” An
additional 3.4 million jobs are associated with oil and gas affiliated industries and businesses.? In the
U.S., the oil and gas industry pays, on average, around 85% higher than the national average annually.”
On average, the oil and gas industry accounts for around 16% of total capital expenditures annually
in the U.S.*¥ In contrast, the transportation and healthcare sectors account for 5.3% and 6.3% of
capital expenditures, respectively.® In the U.S., the EIA estimates that Americans spent around $1.0
trillion on energy, of which $503 million was related to gasoline, jet fuel, and diesel fuels in 2020,
which collectively accounts for 4.8% of the U.S. GDP.*

Illustrated in the exhibit below is the percentage change in U.S. oil field production as compared to
the percentage change in U.S. GDP.

27 https.//www.api.org/-/media/Files/Policy/ Taxes/DM2018-086_API_Fair_Share_OnePager_FIN3.pdf. See also, New analysis: American-Made
natural gas and oil drives U.S. economic recovery, Strengthens all industries. (2021b, July 20). https.//www.api.org/news-policy-and-
issues/news/2021/07/20/2021-pwc-analysis

28 New analysis: American-Made natural gas and oil drives U.S. economic recovery, Strengthens all industries. (2021, July 20). https://www.api.org/news-policy-and-
issues/news/2021/07/20/2021-pwc-analysis

29 American Petroleum Institute. (2019). Oil & Natural Gas Contribution to U.S. Economy Fact Sheet. Api.org. https.//www.api.org/news-policy-and-
issues/taxes/oil-and-natural-gas-contribution-to-us-economy-fact-sheet

30 American Petroleum Institute. (2019). Oil & Natural Gas Contribution to U.S. Economy Fact Sheet. Api.org. https.//www.api.org/news-policy-and-
issues/taxes/oil-and-natural-gas-contribution-to-us-economy-fact-sheet

31 American Petroleum Institute. (2019). Oil & Natural Gas Contribution to U.S. Economy Fact Sheet. Api.org. https.//www.api.org/news-policy-and-
issues/taxes/oil-and-natural-gas-contribution-to-us-economy-fact-sheet

32 2020 inflation-adjusted U.S. energy expenditures lowest since 2002. (n.d.). Www.eia.gov. https://www.eia.gov/todayinenergy/detail.php?id=53620
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Petroleum is a key component in agricultural production and, of course, is necessary to move food
stocks from farm to processor, to distributor, to the retail store. Consequently, as was indicated during
the inflationary period of 2021 to 2024, when general inflation outpaced real wages and peaked at
9.1%, and crude oil prices increase and subsequently stimulate increases in retail gasoline and diesel
fuel prices, food prices for consumers go up.

Exhibit 1.4

Comparison: Crude Oil Prices to Food Price Index
1990 to 2015

(Source: https://extension.psu.edu/fuel-ethanol-hero-or-
villain#:~:text=Gasoline%20is%20not%20water%?20soluble performance%20if%20n0t%20deal t%20with)

Petroleum products, such as gasoline and diesel fuels, are significant components in the determination
of the cost of food production and retail grocery prices. As indicated in the exhibit below, as gasoline
prices increased, the cost of staples such as milk, ground beef, and sugar also increased.
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For 2022, the EIA reports that the U.S. has proven reserves of at least 48.3 billion barrels of oil.*
Comparatively, the U.S. has the 9" largest proven oil reserves in the world. However, U.S. technologies
and the opening of previously closed areas could significantly increase U.S.-proven reserves. Based on
current and planned consumption rates and EIA current estimates, the U.S. has about 290 years of
proven and technically recoverable oil reserves. The exhibit below provides an illustration of U.S. oil
reserves and the top ten proven reserves by nation.

Exhibit 1.6
Top 10 Proven Oil Reserves By U.S.Crude oil and lease condensate
Nation billion barrels
(Billions of Barrels) 60 Proven Reserves Have Increased 61%
350 50 Since 1982
300
250
200 40
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58 I I I |_| I I I N m 20
S : > S 4
4}’&20"’& < &%& @o@ﬁ > \BY&%@@ x?@m 10
46 %,0'& &\16 0 I T T T T T T T 1
= < 1982 1992 2002 2012 2022

(Sources: https://wisevoter.com/country-rankings/oil-reserves-by-country; https://ash.opec.org/data/ASB_Data.php;
https://www.eia.gov/naturalgas/crudeoilreserves/#:~:text=U.S.%20crude%200il%20and%?20lease,end%202022%20( Table%201)

When shale sources are factored in, the U.S. has considerably larger reserves than most other countries
and is considered to have the largest proven reserves in the world. On a comparative basis, the U.S.
currently ranks 9" in the world in proven oil reserves.”” As of July 5, 2022, the U.S. has an estimated
264 billion barrels in total recoverable, as well as potential oil reserves (unproven), according to
Norway’s Rystad Energy.*

In response to demand and the growth of the U.S. economy, U.S. production of oil has increased
significantly. The increase in oil production can be attributed to many factors, among the most
prominent being new oil deposit discoveries, new discovery and production technologies, innovation
in refining processes, and the growing demand of both American businesses and consumers. For
example, from 1915 to 2024, the number of registered motor vehicles (all vehicles) in the U.S. grew
from around 2.5 million to 297 million or 11,780%.* *® Concurrently, the estimated population of the

4 U.S. Energy Information Administration. (2017). U.S. Crude Oil, Natural Gas, and Natural Gas Proved Reserves, Year-end 2017. Eia.gov.
https:.//www.eia.gov/naturalgas/crudeoilreserves/

46 ler. (2022, June 22). Global Oil and Gas proved reserves increase in 2021 - IER. IER. https://www.instituteforenergyresearch.org/fossil-fuels/gas-and-
oil/global-oil-and-gas-proved-reserves-increase-in-2021/

47 Oil Reserves by country 2024. (n.d.). https:.//worldpopulationreview.com/country-rankings/oil-reserves-by-country

48 Egan, M. (2016, July 5). U.S. has more untapped oil than Saudi Arabia or Russia. CNNMoney. https://money.cnn.com/2016/07/05/investing/us-
untapped-oil/index.html

49 Statista. (2024a, February 28). U.S. motor vehicle registrations 1990-2022. https://www.statista.com/statistics/183505/number-of-vehicles-in-the-united-
states-since-1990/

50 Hedges & Company. (2024, January 23). US VIO vehicle registration statistics: How many cars in the US. https://hedgescompany.com/automotive-market-
research-statistics/auto-mailing-lists-and-marketing/
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U.S. grew from 92.3 million in 1915 to over 345 million in 2024, or 273.8%.% ** Correspondingly, to
meet the demands of the market, industry, and consumers, oil production grew. Below is a chart
comparing U.S. oil production to consumption, imports, and exports from 1950 to 2022.

Exhibit 1.7

(Source: https://www.eia.gov/energyexplained/oil-and-petroleum-products/imports-and-exports.php)

1.3 Product Yields & Composition

To better understand and unravel the pricing complexities and paradox of gasoline prices and
practices, it's logical to begin with the most fundamental component: a barrel of crude oil. The
standard measure for crude oil is a barrel, which contains 42 gallons or 159 liters. As a general rule
and as an informal estimate, one gallon of oil produces between .47 to .67 gallons of refined gasoline,
so one barrel of oil (42 gallons) yields 17-28 gallons of gasoline.

The yield rate of oil to refined gasoline varies depending on the quality of the oil crude stock used,
number of refining processes required, the efficiency of refining operations, the intended end-product
blends, and the seasons.” > The geological origin, source, type, and quality of crude oil significantly
affect costs, yields, and the quality and price of resulting petroleum products. Certain oils, such as
those that are classified as “heavy or extra-heavy, and sour,” require more refining steps than oils that

51 US Census Bureau. (2022, August 6). Historical Population change data (1910-2020). Census.gov. https://www.census.gov/data/tables/time-
series/dec/popchange-data-text.html

52 United States population (2024) - Worldometer. (n.d.). https://www.worldometers.info/world-population/us-population/#google_vignette

53 Suermann, John. "Ask a Scientist." Newton. (Sept. 30, 2009) as cited in https://science.howstuffworks.com/environmental/energy/crude-oil-
market.htm

54 How many gallons of gasoline and diesel fuel are made from one barrel of 0il? - FAQ - U.S. Energy Information Administration (EIA). (2016). Eia.gov.
https://www.eia.gov/tools/faqs/faq.php?id=327&t=9
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1.4 Crude Oil & Gasoline Prices

As a global commodity, crude oil prices are set and traded on various international markets. Oil and
gasoline pricing are very complex and subject to wide variations from day to day, even by the hour to
hour, and in some instances, by the minute. The price of crude oil is primarily driven by the basic
economic laws of supply and demand. When demand is strong and supply is low, the price of oil and
gasoline escalates. However, geopolitical, domestic, political, and regulatory actions conflate the basic
market powers of supply and demand. Five factors influence the spot price of oil: 1- supply, 2- demand
(consumption), 3- geo-political events, 4- national and local government policies and regulations, and
5- trading/financial markets. As petroleum is a global commodity, its pricing is subject to extreme
volatility. The retail price of oil and gasoline is also informed by a “build-up” of costs as the product
moves through the supply chain from the well to the refinery and, finally, to the retail gasoline pump.
Notably, any significant disturbance to any of these influencing factors will have an impact on the
price of oil and, ultimately, the price of retail gasoline. The only issue is one of severity.

Crude oil prices, and, in turn, gasoline prices, are influenced by political policies, taxes, regulations,
the origin of oil’s political system (democracy vs. socialism vs. monarchy vs. dictatorship), regional
conflicts, and wars (particularly in the Middle East). Oil is a global currency and a powerful economic
asset (and weapon) for petrostates. Since 77% of the world’s oil reserves are located in state-owned
or state-controlled areas, the spot price for crude oil can be, and often is, heavily influenced and even
manipulated by the state-owned producers, their governments, and cartels, such as OPEC. Prices are
set for various types of crude oil grades and sources, such as WTI, Brent, Arab Light, etc., on global
markets.

Oil is traded using long term contracts and spot pricing in multiple markets, with the New York
Mercantile (NYMEX) and Intercontinental Exchange (ICE) being predominant. Gasoline is also
traded on global markets and in California on spot markets in San Francisco and Los Angeles. The
trading prices of various oil types and grades are highly correlated and generally move in the same
direction with similar degrees in magnitude of movement. Future oil prices are speculative and can
fluctuate wildly. For example, on April 20, 2020, the price of oil fell 306% from its May 2020 futures
crude contract price to a negative price of $37.63 a barrel on the New York Mercantile Exchange.®®
Technically, this type of inversion between current and future prices meant that the seller would have
to pay the buyer to purchase the seller’s oil. Under those circumstances, producers have little incentive
to produce more products. lllustrated on the chart below are the various crude oil prices for various
grades for the 2008 to 2024 period. As indicated, prices tend to move in correlation with one another,
which is not unusual for a commaodity.

%8 Saefong, M. P. (2021, April 19). Oil prices went negative a year ago: Hereis what traders have learned since. MarketWatch.
https://www.marketwatch.com/story/oil-prices-went-negative-a-year-ago-heres-what-traders-have-learned-since-11618863839
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production by 25% from its September levels. In reaction, the price to the U.S. for OPEC-sourced oil
rocketed to $11.65 a barrel — an increase of 287% in about 90 days. What followed were gasoline
shortages, price spikes, and high inflation. By March 1974, the oil embargo was formally ended by the
Arab nations, but its influence on the U.S. economy lasted well into the 1980s. Recognizing its
vulnerability to foreign sources and spot market prices, the U.S. Congress established the Strategic
Petroleum Reserve (SPR) in December 1975.%

Exhibit 1.11
U.S. Oil Shocks: Production, Consumption, Exports & Imports
COVID-19
2020
Shock 1:
1973
Terrorist Attacks:
Shock 2:
1978 o1
Financial
U.S. oil imports almost doubled from 1974 to 1978. Crisis 2007-2008

With surplus oil sources and stocks, the 1980s were characterized by a worldwide collapse in oil prices.
Over a six-year period, from 1980 to 1986, crude oil prices fell by 50% from their 1979 peak highs. In
one year, from August 1985 to August 1986, the price of crude dropped by 71% from $28 a barrel to
$8 a barrel. Led by Saudi Arabia, OPEC members agreed to lower production to pre-determined levels
in order to support prices. However, despite agreements, many OPEC members produced oil in
amounts far exceeding their agreements. In particular, Saudi Arabia, recognizing that adhering to its
agreement to lower production was contrary to its self-interests, unilaterally removed itself from the
production quotas and increased its output from 2 million barrels a day to 5 million.®> As a result of
the various actions by OPEC members, in 1986, a glut of oil was flooding into the world markets,

6142 U.S. Code § 6231and 42 U.S. Code § 6234

62 Oil & Energy Online :: Major Oil Market Crashes in History. (n.d.). See also, Oil & Energy Online :: Major Oil Market Crashes in History. (n.d.).
Oilandenergyonline.com. https://oilandenergyonline.com/articles/all/major-oil-market-crashes-history/
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https://wayback.archive-it.org/all/20120130203740/ftp:/ftp.consrv.ca.gov/pub/oil/history/History_of_Calif.pdf






ftp://ftp.consrv.ca.gov/pub/oil/history/History_of_Calif.pdf
https://wayback.archive-it.org/all/20120130203740/ftp:/ftp.consrv.ca.gov/pub/oil/history/History_of_Calif.pdf
https://en.wikipedia.org/wiki/Archive-It
https://wayback.archive-it.org/all/20120130203740/ftp:/ftp.consrv.ca.gov/pub/oil/history/History_of_Calif.pdf




A STUDY OF CALIFORNIA GASOLINE PRICES
Section 2.0
Table Of Contents

2.0  California Gasoline Consumption
2.1 California Gasoline Consumption
2.2 Factors Contributing to the Reduction in Gasoline Consumption
2.3 Octanes and Brands
2.4 California Retail Distribution Models

Michael A. Mische

University of Southern California
Marshall School of Business

Business of Energy Transition Initiative
March 16, 2025

45









The annual percentage change in CDTFA gasoline sales is relatively consistent. It shows only a modest
annual variance of -.46% and is highly correlated to the annual percentage change in overall U.S.
gasoline consumption.

Exhibit 2.4
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Annual Percentage Change in CA. Gasoline Consumption as
Compared to Annual Percentage Change in Total U.S. Gasoline
Consumption
(DOT-FHA-MF-226 Data)
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(Source: https://www.fhwa.dot.gov/policyinformation/statistics/2022/mf226.cfm)

With the exception of the Covid years and their related restrictions, the annual percentage change in
California consumption is relatively consistent.
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Gasoline consumption from 2011 to 2022 declined slightly by 6%. Since 2017, California’s gasoline
consumption pattern, as measured on a percentage change basis, closely mirrors that of the U.S.

Exhibit 2.9
Comparison: Annual Percent Change in Gasoline
Consumption- California to U.S.
20.00%
15.00%
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(Source: EIA and CEC Data)

California retail gasoline sales by county are generally informed by the population of the county.

Michael A. Mische 51
University of Southern California

Marshall School of Business

Business of Energy Transition Initiative

March 16, 2025






2.2 Factors Contributing to the Reduction in Gasoline Consumption

The decline in gasoline consumption can be attributed to a number of factors, including the increase
in EV registrations, improved miles per gallon in internal combustion engines, COVID-19 restrictions
of 2020 and 2021, and the decline in California’s population. Some specific factors include:

e Population Decline. Since 2016, California has experienced a net reduction in population
of -.47%. Since 2020, California’s population has declined by 1.362%, resulting in a loss of
one seat in the U.S. House of Representatives.®’

e Work at Home and Tele-commuting. In 2005, California, along with the rest of the U.S.,
averaged about 5% of its labor workforce working from home.® California’s work at home
percentage of its labor force increased to 7% in 2019. Commencing with the outbreak of Covid
and the California “stay-at-home” mandates, the percentage of at-home work increased and
peaked at 22% in 2021, as compared to the overall U.S. at 18%.% % By 2022, the percentage
of the California workforce that stayed at home had fallen to 17%, which was still higher than
the overall U.S. at 15%.” Work at home, telecommuting, and hybrid work modes (in-office
and home) reduce the number of miles associated with commuting to work. A 2024 MIT study
indicates that, in general, a “1 percent decrease in onsite workers leads to a roughly 1 percent
reduction in [automobile] vehicle miles driven, but a 2.3 percent reduction in mass transit
ridership.”% %

e Increase in EV, Hybrid, and Hydrogen Vehicles. California has the most aggressive
policy in the U.S. with respect to zero emission vehicles (ZEV). lllustrated in the exhibit
below are the projected adaptation rates for California’s ZEV aspirations. As indicated in the
comparative exhibits below, ZEVs, or more especially, EVs were projected to achieve a 35%
market share by 2026, which will be challenging and optimistic given the 25.31% share in
2025.

87 US Census Bureau. (2021, April 26). Historical Population Change Data (1910-2020). Census.gov. https://www.census.gov/data/tables/time-
series/dec/popchange-data-text.html

8 Bohn, S., Johnson, H., & McGhee, E. (2024, June 4). Remote Work Is Reshaping the California Labor Market. Public Policy Institute of California.
https://www.ppic.org/blog/remote-work-is-reshaping-the-california-labor-market/

89 | imited Stay At Home Order November 2020. (n.d.). Www.cdph.ca.gov. https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/limited-
stay-at-home-order.aspx

% Bohn, S., Johnson, H., & McGhee, E. (2024, June 4). Remote Work Is Reshaping the California Labor Market. Public Policy Institute of California.
https://www.ppic.org/blog/remote-work-is-reshaping-the-california-labor-market/

91 Bohn, S., Johnson, H., & McGhee, E. (2024, June 4). Remote Work Is Reshaping the California Labor Market. Public Policy Institute of California.
https://www.ppic.org/blog/remote-work-is-reshaping-the-california-labor-market/

92 Has remote work changed how people travel in the U.S? | MIT Sustainability. (2024, April 9). Mit.edu. https://sustainability.mit.edu/article/has-remote-
work-changed-how-people-travel-us

93 See also, Hassan Obeid, Michael L. Anderson, Mohamed Amine Bouzaghrane, Joan Walker, Does telecommuting reduce trip-making? Evidence
from a U.S. panel during the COVID-19 pandemic, Transportation Research Part A: Policy and Practice, Volume 180, 2024.
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Covid lockdowns and restrictions notwithstanding, since 1971, the total annual miles driven in the
U.S. has increased 182% from 1.13 trillion miles to 3.19 trillion miles.’® On an average annual miles
driven basis, California drivers incurred 16% less miles than the overall U.S. average. On average, a
U.S. driver drove 13,596 miles in 2022 as compared to 11,409 miles for a California driver.’® Overall,
for the 2010 to 2022 period, although the number of licensed drivers increased by approximately 12%,
the average annual miles driven per driver declined by 3.7%.%

Exhibit 2.14
Annual Vehicle Miles Traveled in the United States
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(Source: https.//afdc.energy.gov/data)

e Engine and Drivetrain Efficiency. Over the last 40 years, automotive engines and
drivetrains have become more efficient, resulting in improved miles per gallon. In 2024,
California ranked first in the U.S. for average miles per gallon at 33.5 as compared to the
national average of 27.5 mpg.’®®

100 ConsumerAffairs. “How many miles does the average person drive a year? 2025 [2024]” ConsumerAffairs.com. Apr. 03, 2024,
https://www.consumeraffairs.com/automotive/how-many-miles-does-the-average-person-drive-a-year.htmi

101 ConsumerAffairs. “How many miles does the average person drive a year? 2025 [2024]” ConsumerAffairs.com. Apr. 03, 2024,
https://www.consumeraffairs.com/automotive/how-many-miles-does-the-average-person-drive-a-year.htmi

102 ConsumerAffairs. “How many miles does the average person drive a year? 2025 [2024]” ConsumerAffairs.com. Apr. 03, 2024,
https://www.consumeraffairs.com/automotive/how-many-miles-does-the-average-person-drive-a-year.htmi

103 Understanding MPG trends across states. (n.d.-k). https://www.wjbf.com/automotive/understanding-mpg-trends-across-states/
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higher octane ratings.’®® AAA data also indicates that the price differential between premium and lower
grades has widened since 2010.2%

As indicated in the exhibit below, the fastest growing octane segment in California since 2010 is the
premium grade. A number of factors may explain this. California is home to the largest number of
registered BMW, Corvettes, Jaguar, Land Rover, Mercedes Benz, and Porsche automobiles in the U.S.,
all of which recommend premium fuel usage. At 27.9%, California also ranks third in the U.S. for the
highest share of the luxury car market.*® Luxury car manufacturers, such as BMW, typically
recommend premium fuels. California also ranks above the all-U.S. average in consumer brand loyalty
scores.!' Additional factors may include individual brand preference for a particular grade,
convenience, proximity to retail outlet, attractiveness and safety of retail outlet, and other factors that
influence and shape consumer behavior. Of the three octane grades sold in California, and based on
CEC reporting, premium fuels have grown the fastest in terms of percentage of total gallons sold for
the 2010 to 2020 period.

Exhibit 2.18
California Percentage Growth in Category Sales by Octane Grade

2010 to 2020
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(Source: https://www.energy.ca.gov/sites/default/files/2021-11/2021-10_Petroleum_Watch.pdf)

18AAA Gas Prices. (2024). Aaa.com. https.//gasprices.aaa.com/premium-fuel-research/

109AAA Gas Prices. (2024). Aaa.com. https.//gasprices.aaa.com/premium-fuel-research/

110 jSeeCars. (2024, February 11). Which states have the most luxury cars? FOX 2. https://fox2now.com/automotive/which-states-have-the-most-luxury-
cars-2/

111 Small, A. (2025, February 6). The 2025 Brand Loyalty Index - Go Fish Digital. Go Fish Digital. https://gofishdigital.com/blog/2025-brand-loyalty-
index/
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Exhibit 2.19

California: Percentage Distribution of Gasoline Sales by Grade
2010 to 2020
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(Source: https.//www.eia.gov/dnav/pet/pet_cons_refmg_d_nus_vtr_mgalpd_a.htm, and
https://www.energy.ca.gov/sites/default/files/2021-11/2021-10_Petroleum_Watch.pdf)

Exhibit 2.20

California: Percentage Change in the Composition of Retail
Gasoline Sales by Grade
2010 to 2020
(gallons sold)
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(Source: https://www.eia.gov/dnav/pet/pet_cons_refmg_d_nus_vtr_mgalpd_a.htm, and
https://www.energy.ca.gov/sites/default/files/2021-11/2021-10_Petroleum_Watch.pdf)
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3.0 CALIFORNIAOIL & GASOLINE PRODUCTION

3.1 Introduction

Petroleum has always been one of California’s most abundant natural resources and essential
economic assets. The California oil industry enabled the industrial base and wealth of Southern
California, provided the foundation for statewide economic growth, and created oil barons and
philanthropists such as Alphonzo Bell, J. Paul Getty, Josiah Stanford, Demetrius Scofield, and Edward
L. Doheny.

The petroleum industry in California has had a long and fascinating history. After the gold rush, it was
oil that fueled much of California’s economic and industrial growth for the latter part of the nineteenth
and much of the twentieth century. During World War 11, California oil supplied the U.S. naval, air,
and land military forces with fuel to win the war in the Pacific. During the great expansion of California
in the 1950s and 1960s, petroleum was essential to constructing freeway systems, and the gasoline that
fueled the surge in California’s population and car culture.

Oil has also played an important role in funding research and sponsoring higher education in the
Golden State. According to Data for Progress, which describes itself as a “Think tank for the future
of progressivism,” between 2010 and 2020, oil companies (for example, BP, Chevron, and
ExxonMobil) provided UC Berkeley, a State funded institution, with $154 million in research funds,
and Stanford University, a private institution, with $56 million in research funds.*? Additionally,
investment in oil companies has also supported California’s retirement system. The California state
retirement system, CalPERS, which at $462 billion, is the largest retirement system in the U.S,,
reportedly holds around $9.2 billion of stock in both private and state-owned oil companies such as
Chevron, ExxonMobil, Phillips 66, Marathon Oil and pipeline companies such as Energy Transfer
and Kinder Morgan. CalPERS has also invested in Chinese state-owned oil companies such as Chinese
Offshore Oil Corporation (CHOOC) and Chinese Oilfield Services, as well as the Russian energy
company Gazprom.'2 12 12 16 According to the Washington Free Beacon, in 2020, CalPERS had
invested around $3.0 billion in Chinese companies, of which around $457 million were associated with
companies that had been “blacklisted” by the first Trump Administration.**’

In California, the Department of Conservation’s Geologic Energy Management Division (CalGEM)
has primary statutory authority for the oversight and regulation of oil production in the state and its
oil and gas pipelines. There are, in total, over 25 individual federal, state, and local agencies in
California that regulate, to some extent, the oil and gas industry.'® Some of the California agencies
that are involved in the regulation and oversight of oil and gas production in the state include, for

122 Krieger, L. (2024, July 16). Stanford keeps oil company financial ties, despite push for divestment. Silicon

Vallgy. https://www.siliconvalley.com/2024/07/13/stanford-keeps-oil-company-financial-ties-despite-push-for-divestment/#

123 Board of Administration Agenda Item 8c. (2023). https://www.calpers.ca.gov/docs/board-agendas/202303/full/item8c-00_a.pdf

124Gilmore, A. (2024, January 8). CalPERS’ CEO pushes back on fossil fuel divestment calls. Netzeroinvestor. https://www.netzeroinvestor.net/news-
and-views/calpers-ceo-pushes-back-on-fossil-fuel-divestment-
calls#:~:text=Currently%2C%20CalPERS%20holds%20investments%20with,in%20China%20and%20Saudi%20Arabia.

125 California Public Employeesi Retirement System 2023 California Public Divest from Iran Act Legislative Report CalPERS 2023 California Public Divest from Iran Act
Legislative Report. (n.d.). Retrieved January 27, 2025, from https://www.calpers.ca.gov/docs/forms-publications/iran-sudan-divestment-2023.pdf

126 CalPERS 13F filings and top holdings and stakes - stockzoa. (2024). Stockzoa.com. https://stockzoa.com/fund/calpers/

127 Ross, C. (2021, September 2). Californiajs State Pension Invests Millions in Chinese State-Owned Companies. Freebeacon.com.
https://freebeacon.com/national-security/californias-state-pension-invests-millions-in-chinese-state-owned-companies/

128 https://laedc.org/research/reports/oil-and-gas-industry-in-california-2019-report/
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example, CARB, California Coastal Commission, Department of Toxic Substances Control, and
California Energy Commission, to list a few.

3.2 Petroleum and the California Economy

With a $3.9 trillion economy (GDP), California comprises 14% of the U.S. GDP, is the nation’s largest
state economy, and ranks 5™ as the largest economy globally.”® On a per capita basis, California would
be the second-largest economy in the world.*® In dollar terms, California’s GDP exceeds the GDPs
of Italy, the U.K., Canada, and France.* For the 1982 to 2023 period, and on a percentage change
basis, California’s GDP outgrew that of the overall U.S. by 1.06 times.*®

As California is the largest state economy in the nation, it stands to reason that the behavior of
California’s state economy is highly correlated with that of the overall U.S. GDP (.856 correlation) on
an annual percentage change basis. For the 1982 to 2023 period, the annual percentage in California’s
GDP is highly correlated (.865) to the annual percentage change in the overall U.S. GDP.**

Exhibit 3.1

Percentage Change in California GDP to Percentage Change in
U.S. GDP (current)
1982 to 2023

(correlation = .856)
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(Source: EIA, Fed. Reserve, author)

California has 39 million people, over 31.1 million motor vehicle registrations representing around
11% of all registrations nationally, and over 315,244 million miles of vehicle miles traveled in 2023.'%
135 Although California also has one of the fastest growing economies in the U.S., based on per capita
income, it has also experienced a net migration of population leaving the State. Since 2020, California’s

129 Duan, J., & Bohn, S. (2024, October 14). Californiais Economy. Public Policy Institute of California. https://www.ppic.org/publication/californias-
economy/

130 Duan, J., & Bohn, S. (2024, October 14). Californiais Economy. Public Policy Institute of California. https://www.ppic.org/publication/californias-
economy/

131 Hughes, R. A. (2025, January 6). If California were a country. Bull Oak. https://bulloak.com/blog/if-california-were-a-country/

132 Author calculation.

133 Author calculation.

134 California State Energy Profile. California Profile. (n.d.). https://www.eia.gov/state/print.php?sid=CA#89

135 Carlier, M. (2024, December 5). U.S: Motor vehicle registrations by State. Statista. https://www.statista.com/statistics/196505/total-number-of-
registered-motor-vehicles-in-the-us-by
state/#:~:text=1n%202022%2C%20California%20was%20the,over%20283.4%20million%20vehicle%20registrations.
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population has declined by slightly over one percent, resulting in the loss of one seat in the U.S. House
of Representatives.'*

Exhibit 3.2

Californiais GDP per capita has grown faster than the rest of the
country
Growth in GDP per capita since 1998

(Source: https://www.ppic.org/publication/californias-economy/#:~:text=California%20is%20an%20economic%20powerhouse,%25%20and%208%25%2C%?20respectively.)

Along with its weather, environmental diversity, and abundance of natural resources, California is a
petroleum-rich state. For 2022, the oil and gas industry comprised around 8% of the Golden State’s
GDP, with professional, financial, and information services at $520 billion being the largest.*” As of
December 2023, California holds around 1.5 million barrels of oil in proven reserves or around 3.1%
of all U.S. proven reserves, ranks fifth largest oil reserves in the U.S., ranks 7th in oil production
among 32 oil-producing states, and is home to the Monterey shale reserve.'® Spanning across five
counties and over 1,750 square miles, the Monterey Shale deposit is estimated to contain up to 300
million barrels of oil.** It is one of the largest deposits of shale oil in the U.S.*° ** At $70 a barrel and
300 million barrels, the Monterey Shale reserve potentially represents around $21.0 billion in raw crude
deposits and perhaps over $100 billion of economic value in refined products.'” For perspective,
California’s Legislative Analyst Office (LAQO) estimates the State’s budget deficit to be $55 billion in
the fiscal year 2024-2025, with projected revenues to grow slower than expenditures, thus contributing
to growing deficits in the future.*” For further comparison, UCLA Anderson School of Management
estimates the losses from the LA wildfires to range between $95 billion and $164 billion.**

136 Walters, D. (2024, November 20). California’s political clout will fade as long as population growth remains

slow. CalMatters. https://calmatters.org/commentary/2024/11/california-political-clout-population-growth/

137 What is the gross domestic product (GDP) in California? | USAFacts. (n.d.). USAFacts. https://usafacts.org/answers/what-is-the-gross-domestic-product-
gdp/state/california/

138 California State Energy Profile. California Profile. (n.d.). https://www.eia.gov/state/print.php?sid=CA#89

139 Early estimates wee up to 15.44 billion barrels of crude. See, Garthwaite, J. (2013, May 30). Monterey Shale Shakes Up Californiads Energy Future.
Science. https://www.nationalgeographic.com/science/article/ 130528-monterey-shale-california-fracking

140 Global Energy Monitor. (2021, April 30). Monterey Shale. https://www.gem.wiki/Monterey_Shale#:~:text=Fracturing%20in%20Inglewood-
,Shale%20makeup,shale%20play%20in%20the%20US.%22

141 Onishi, N. (2013, February 4). Vast oil reserve may now be within reach, and Battle Heats up (published 2013). The New York Times.
http://www.nytimes.com/2013/02/04/us/vast-oil-reserve-may-now-be-within-reach-and-battle-heats-up.html?pagewanted=all&_r=1&

142 Author estimate.

143The 2025-26 Budget: Californiais Fiscal Outlook. (2024, November 20). Ca.gov. https://lao.ca.gov/Publications/Report/4939

144 UCLA Anderson School of Management. (2025, February 17). Economic impact of the Los Angeles

wildfires. https://www.anderson.ucla.edu/about/centers/ucla-anderson-forecast/economic-impact-los-angeles-
wildfires#:~:text=1n%20summary%2C%?20the%20total%20property,from%20a%20series%200f%20assumptions.
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Exhibit 3.5

California In-State Oil Field Production
1981 to 2023
(thousands of barrels per day)
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(Source: EIA https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=mcrfpca2&f=a)

Meanwhile, California imports of non-U.S. foreign oil grew by 1,102% from its historic low in 1991
of 30,723 to 369,386, its peak high in 2018.1 (See Section 4.0.)

Exhibit 3.6
California Imports of Non- U.S. Qil
1982 to 2023
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(Source: CEC)

148 Based on CEC data.
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The exhibit below summarizes the various sources of California in-state and foreign sourced crude oil
supplies by region/county, nation, or state, as well as the general grade characteristics and primary
method of transportation to California refineries. As indicated, within California, pipelines are the
primary mode of transportation to the refinery, and naturally, imports are transported via marine
tanker vessels. The predominant crude is heavy, with a viscosity range from light heavy to very heavy.
Some California compliant gasoline is imported from Washington State, as needed, but it is minimal.

Exhibit 3.7

(Source: https://www.californiaenergyatlas.com/copy-of-crude-oil)

For the better part of the twentieth century, California was self-sufficient in its production of oil and
was, for some years, a net exporter of oil to other states. In 1982, California produced 61% of its oil
needs in the State.**® However, since the 1980s, California's in-state oil production has fallen, and its
reliance on foreign-sourced oil increased. By 2023, California’s in-state oil production was only able
to supply around 23% of its needs, and its dependency on foreign-sourced oil, grew. (See Section 4.0
for a discussion of imports.)

On a comparative basis for the 1990 to 2022 period, California’s oil field production declined while
overall U.S. oil field production grew. The overall correlation between California oil field production
and U.S. oil field production in millions of barrels is -.691 in absolute terms and .337 based on annual

149 California Energy Commission. (n.d.-a). Annual oil supply sources to California refineries. https://www.energy.ca.gov/data-reports/energy-
almanac/californias-petroleum-market/annual-oil-supply-sources-california
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percentage change. Significant variances, as measured by annual percentage change, began in 2009 and

continued through 2019.

Exhibit 3.8

Comparison: Percent Change in U.S. Oil Field
Production to % Change in California Qil Field
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20.00%
15.00%
10.00%
5.00%
0.00%
5.00% S\
-10.00%
-15.00%
-20.00%

% Chg. U.S. Prod.  ——% Chg. CA. Field Prod.

(Source: CEC and EIA)

Comparatively, California’s in-state oil production is dwarfed by Texas, North Dakota, New Mexico,
and Alaska. For perspective, Texas produced almost 18 times the amount of oil than California in

2022.
Exhibit 3.9
Percent of Oil Production by Top Producing
U.S. State 6 2023
45.00% -
40.00%
35.00% 76% of all U.S. oil production is concentrated in 6 states.
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(Source: Top 11 Oil-Producing States in 2023 ROBERT RAPIER as cited in https://oilandgaspress.com/top-11-u-s-oil-producing-states/. See also,

https://www.investopedia.com/financial-edge/0511/top-6-0il-producing-states.aspx#citation-21)
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In 2012, the Golden State’s in-state oil production was 197 million barrels a day, and California’s
population was 37.5 million. However, by 2022/23, with California’s population at 38.95 million, in-
state oil production had fallen by 35% to 127 million barrels. Overall, the decline in in-state
production, California’s field production profiles that of the overall U.S. on an annual percentage

change basis.

Exhibit 3.10
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(Source: EIA & CEC)

Since 1990, while overall U.S. field production has increased 66%, California’s field production
declined 61%. Since 2018, California’s field production has declined 26.4%. Since 1982, California’s
ability to meet its demand for petroleum through in-state production has fallen from over 60%

internally sourced to about 21% in 2023.

Exhibit 3.11
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Exhibit 3.14
Comparison Average California Field Production to All States
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3.4  California & PADD 5 Production

California’s refineries are assigned to PADD Region 5. The PADD 5 region includes Alaska,
Arizona, California, Hawaii, Oregon, and Washington. As of January 1, 2021, there were 26 operating
refineries in PADD 5, of which 14 are located in California.*®* Washington and Alaska have five
refineries each, and Hawaii and Arizona each have one. PADD 5 has an aggregate operable capacity
of 2,713,571 barrels per calendar day. Of the total PADD 5 capacity, California composes slightly over
64% with 1,748,171 million barrels of oil a day of operable capacity. Of the total 426.0 million barrels
of crude oil stock held in U.S. inventory by refiners, 47.3 million or 11.1% are located in PADD 5.

Exhibit 3.15

Percentage Distribution PADD 5 Operable Refinery
Capacity- 2021

m Alaska
o California
m Hawaii

O Washington

(Source: EIA)

California’s percentage of PADD 5 capacity is expected to decline as refiners convert to renewables
and others, such as Phillips 66 and Chevron, wind down refinery operations and exit the Golden State
in anticipation of additional regulations and 2035 zero emission vehicle (ZEV) mandates.

150 Petroleum Administration Defense District. The PADDs were created in 1942 by Presidential Executive Order during WW-I1 as a method for
managing petroleum resources. It is currently used to collect data and for data analysis.

151 AFPM United States Refining Capacity Report. (2021). https://www.afpm.org/system/files/attachments/ AFPM-Capacity-Report-2021.pdf
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Exhibit 3.16

Comparison: West Coast PADD 5 Qil Field Production to CA Qil Field
Production
1990 to 2023
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(Source: EIA)

On an annual percentage change basis, for the 1991 to 2022 period, while U.S. oil field production
increased and overall PADD 5 production moderated, California production fell.

Exhibit 3.17

Comparison: Annual Percentage Change in Oil Field Production for
PADD 5- CAand U.S.
1991 to 2022
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(Source: EIA)

Although refinery capacity and production for Gulf Coast refineries has increased by 27% since 2000,
West Coast refinery production has fallen by 12%. Notwithstanding the growth in California’s
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population, GDP, and motor vehicle registrations, for the 1990 to 2022 period, PADD 5 and
California oil field production as a percentage of total U.S. production has declined due to decreased
in-state field production.

Exhibit 3.18

Comparison: Percentage Composition of PADD 5 & CA Oil Field
Production to Total U.S. Oil Field Production
1990 to 2022
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(Source: EIA)

PADD 5 refinery capacity utilization is consistent with all U.S. refinery capacity utilization and has a
relatively high correlation of .781. California’s variance of finished gasoline stocks compared to the
overall PADD 5 and measured by annual percentage change for the 1993 to 2004 period was relatively
consistent and exhibited a high correlation. However, commencing around April 2004 and continuing
through August 2024, California’s variance in finished gasoline stocks to PADD 5 stocks exhibited
high variance, volatility, and a low correlation.
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https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=mgfryus3&f=a

Exhibit 3.23"°

California Oil Refineries, Capacity, Volumes & CARB Capability
thi’)?ll‘; /1;25‘;‘;’;“ B“’];fype' % of California | CARB Diesel | CARB Gasoline

Marathon Petroleum Corp., Los Angeles Refinery* 365,000 22.50% Yes Yes
Chevron U.S.A. Inc,, El Segundo Refinery 269,000 16.58% Yes Yes
Chevron U.S.A. Inc., Richmond Refinery 245271 15.12% Yes Yes
PBF Energy, Torrance Refinery 160,000 9.86% Yes Yes
PBF Energy, Martinez Refinery 156,400 9.64% Yes Yes
Valero Energy, Benicia Refinery 145,000 8.94% Yes Yes
Phillips 66, Los Angeles Refinery** 139,000 8.57% Yes Yes
Valero Energy, Wilmington Refinery 85,000 5.24% Yes Yes
Kern Energy, Bakersfield Refinery 26,000 1.60% Yes Yes

Sub-total CARB Capable 1,590,671 98.05%
San Joaquin Refining Company Inc., Bakersfield Refine] 15,000 0.92% Yes No
Lunday Thagard, South Gate Refinery 8,500 0.52% No No
Valero Wilmington Asphalt Refinery 6,300 0.39% No No
Talley Asphalt Inc., Kern Refinery 1,700 0.10% No No

Sub-total Non-CARB Capable 31,500 1.93%

Grand Total 1,622,171 99.98%

(Source: https.//www.energy.ca.gov/data-reports/energy-almanac/californias-petroleum-market/californias-oil-refineries)

Since capacity is related to capital expenditures and permitting, zoning, environmental, and regulatory
restrictions, physical capacity in terms of size and volume doesn’t vary much from year to year.
However, capacity utilization and output (production) do vary considerably from year to year and
within a year.

Of California’s 13 refineries, 54% of capacity is concentrated in the top 3 refineries, and over 73% is
concentrated in the top 5. The largest oil refinery in California is owned and operated by Marathon
Oil. Located in Los Angeles, the Marathon complex has a processing capacity of 365,000 barrels of
crude oil a day, which represents 22.5% of California’s crude oil refinery processing capacity for
2024.%" With two refineries, Chevron collectively represents 32% of California’s refinery capacity.
However, California only constitutes 3% of Chevron’s sales. As noted, after some 140 years in
California, Chevron is following a long list of companies, such as Oracle, Toyota, Honda, Tesla, and
Charles Schwab, exiting the Golden State. Four refineries produce 90% of California’s compliant
gasoline.**®

156 California Energy Commission. (n.d.). Californiafs oil refineries. https://www.energy.ca.gov/data-reports/energy-almanac/californias-petroleum-
market/californias-oil-refineries

157 California Energy Commission. (n.d.-c). Californiads oil refineries. https://www.energy.ca.gov/data-reports/energy-almanac/californias-petroleum-
market/californias-oil-refineries

158 CEC data.
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Exhibit 3.24

2024- % Distribution of California Oil Refinery Processing Capacity-
By Refiner
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(Source: https://www.energy.ca.gov/data-reports/energy-almanac/californias-petroleum-market/californias-oil-refineries)

On October 17, 2024, and after the passing of legislation requiring refiners to hold extensive
inventories of finished gasoline products and vesting the CEC with more regulatory and discretionary
powers over refinery operations, Phillips 66 announced that it is closing its Wilmington refinery by
yearend 2025."° The Wilmington refinery constitutes 8.13% of California’s 2023 refining capacity.
Meanwhile, Chevron and ExxonMobil have written down between $4.5 to $5.0 billion in refinery and
other California-based asset impairments. Chevron announced its planned departure from California
by 2030/31.° *t As of October 2024, California’s 13 refiners have a combined refining capacity of
around 1,622,171 barrels of oil a day.'®2 With 13 operable atmospheric refineries, California represents
9.1% of all U.S. refining capacity. However, California’s oil refining capacity could drop by 8.57% to
1,574,371 million barrels a day in 2025 due to the planned closure of the Phillips 66 complex in Los
Angeles.’®® The recent announcement by Phillips 66 is another closure in a long history of refineries
either ceasing petroleum refining operations in California or pivoting to other products, such as
renewable fuels.***

159 Briscoe, T. (2024, October 19). Phillips 66 refinery closure a welcome surprise to activists - Los Angeles Times. Los Angeles Times.
https://www.latimes.com/environment/story/2024-10-17/phillips-66-refinery-closure-a-welcome-surprise-to-activists

160 CrowleyBloomberg, J. R. (2024, January 2). Chevron blames a $4 billion writedown mostly on Californiafs regulations as its war with the statels Democratic-led
government heats ups. Fortune. https://fortune.com/2024/01/02/chevron-4-billion-writedown-california-regulations-democratic-led-government/
161 Chevron Policy, Government and Public Affairs. (2024, August 2). Chevron announces headquarters relocation and senior leadership changes. chevron.com.
https://www.chevron.com/newsroom/2024/q3/chevron-announces-headquarters-relocation-and-senior-leadership-changes

162 Commission, C. E. (n.d.). Californiais Oil Refineries. California Energy Commission. https://www.energy.ca.gov/data-reports/energy-
almanac/californias-petroleum-market/californias-oil-refineries

163 Brelsford, R. (2024, October 17). Phillips 66 to permanently shutter Los Angeles refinery. Ogj.com; Oil & Gas Journal. https://www.ogj.com/refining-
processing/article/55236329/ phillips-66-to-permanently-shutter-los-angeles-refinery

164 Need conversions here
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finished gasoline. Section 3.8 provides a discussion of crude and finished gasolines inventories and
estimated day’s supplies.

In measuring gasoline production, three important (of several metrics) measurements are (1) the sale
of gasoline from the refiner to the retailer, (2) finished gasoline stocks held by refiners in bulk, and (3)
the sale of gasoline from the retailer to the consumer (CDTFA sales) as discussed in Section 2.0.

3.6.1 Refiner Retail Sales to Retailers. For the 1994 to 2020 period, refiner sales to retailers
declined 47.68%. Since peaking in 2002, California retail sales by refiners, as reported by the EIA,
have fallen 72.66% in 2021."® The decline in retail sales by refiners began in 2006 and accelerated
through 2020.

Exhibit 3.28

California Total Gasoline Retail Sales by Refiners
1994 to 2020
(Thousand Gallons per Day)
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(Source: EIA at https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=mgfsxcal&f=a)

Sales by refiners to retail profile significant variations on an annual basis, with 2008, 2009, and 2020
showing the greatest volatility based on double digit declines.

179 California Total Gasoline Retail Sales by Refiners (Thousand Gallons per Day). (2020). Eia.gov.
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=al03650061&f=a

180 California Total Gasoline Retail Sales by Refiners (Thousand Gallons per Day). (2020). Eia.gov.
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=al0365006 1&f=a
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Exhibit 3.33

(Source: https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=mgfsxcal&f=a)

On an annual percentage basis, finished motor gasoline stocks for California vary widely from year to
year and have, on average, declined 7.51% annually since 1993.

Exhibit 3.34
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Exhibit 3.36

California Finished Fuel Stocks as a Weekly Percent of Total
U.S. Finished Fuel Stocks
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(Source: EIA)

A similar drop in California’s percentage of total bulk fuel stocks as related to PADD 5 stocks is
illustrated below.

Exhibit 3.37
California Percentage of PADD 5 Finished Motor Gasoline
Bulk Fuel Stock as a Percentage of All PADD 5
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(Source: http://www.eia.gov/dnav/pet/pet_stoc_st_a_epm0f_str_mbbl_m.htm)

California’s variance of finished gasoline stocks compared to the overall PADD 5 and measured by
annual percentage change for the 1993 to 2004 period was relatively consistent and exhibited a high
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3.7.2 California Seasonal Blends. Due to its microclimates, California has a different seasonality
calendar than most of the U.S. California’s unique geography and various climates necessitate that
California maintains multiple special summer blends. In California, the summer blend season runs
into mid-October, which is longer than the rest of the nation. Furthermore, in California, the schedule
for the mandatory shifting to summer or winter blends varies by county.’® The summer blends sold
in California’s counties are designed for a specific geographical area or air basin in the state as
designated by the California Air Resources Board.”* To meet regulatory mandates, refiners start
shifting from winter to summer as early as February and to the winter blend as early as mid-
September.

« Seasonal blends can add as much as $.15 to the retail price per gallon of gas.*

3.7.3 Special Blend. California has the strictest mandates for gasoline and emissions, so its fuel is
unique and more costly to produce, which, in turn, contributes to a higher retail price. The data is
undisputable as multiple studies, including those of the U.S. EPA, all conclude that California’s special
blend has reduced smog, carcinogens, volatile organic compounds (VOC), nitrogen oxides, and other
containments. *” Nonetheless, Los Angeles continues to be ranked the highest among all U.S. major
cities as having the most polluted air in 2024.® The tradeoff between higher retail prices associated
with the unique special California gasoline blend is significantly better air quality, lower smog and soot,
lower particulate emissions, and an overall improved quality of life and health.

California was the “first in the world” to introduce regulatory standards for gasoline emissions. With
the California Reformulated Gasoline” (CaRFG) program, California set the most stringent standards
in the U.S. for gasoline, which resulted in significant reductions in emissions from internal combustion
vehicles and vast improvements in air quality.'® Beginning in 1991 with Phase 1 mandates, California
eliminated lead from gasoline and required Reid vapor pressure (RVP) systems.’ In 1996, California
implemented additional “Phase 2” mandates and later, in 2007, Phase 3 requirements, which legislated
the use of specific gasoline blends to further lower emissions and air pollution. The exhibit below
summarizes some key contaminants and components California has aggressively addressed to improve
air quality through gasoline emissions.*

Smog and air pollution in California, particularly in Southern California, first appeared in the summer
of 1943.%%' By the mid-1960s, air pollution, especially in the Los Angeles basin, was so severe that it
was causing health issues. The smog was so thick and prevalent that it was the topic of comedic lines
in both television and movies.’*? In response, California passed the first “tail-pipe” emissions standards

188 Newsom, G., Hochschild, D., & California Energy Commission. (2020). California Energy Commission Petroleum Watch Refinery

News. https://www.energy.ca.gov/sites/default/files/2020-09/2020-09_Petroleum_Watch_ADA.pdf

187 GAO. (2005). GASOLINE MARKETS special gasoline blends reduce emissions and improve air quality, but complicate supply and contribute to higher

prices [Report]. https.//www.gao.gov/assets/gao-05-421.pdf

188 Shafiq, S. (2025, March 12). Report reveals 2024is most polluted cities, countries: Which US cities made the list? USA TODAY.
https://www.usatoday.com/story/news/world/2025/03/12/most-polluted-countries-cities-iqair-2024/82306911007/

189 California Reformulated Gasoline | California Air Resources Board. (n.d.). Ww2.Arb.ca.gov. https://ww?2.arb.ca.gov/our-work/programs/fuels-
enforcment-program/california-reformulated-gasoline. See also, Gasoline | California Air Resources Board. (2025). Ca.gov. https://ww?2.arb.ca.gov/our-
work/programs/gasoline/about

19 “RVP is an abbreviation for "Reid vapor pressure," which is a common measure of and generic term for gasoline volatility. “See,
https://www.epa.gov/gasoline-standards/gasoline-reid-vapor-pressure.

191 California Air Resources Board. (2012). History | California Air Resources Board. Ca.gov. https://wwz2.arb.ca.gov/about/history

192 Jed in Politics. (1966, November 2). Rotten Tomatoes. https://www.rottentomatoes.com/tv/the_beverly_hillbillies/s05/e08
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o California’s new LCFS special blend mandate is expected to add $0.47 to $0.67 a
gallon of gasoline in 2025.*

In addition to California CaR