B \\CS GAS PRICE KIT

2009 NACS Gas Price Kit: What Drives Consumer Behavior at the Pump?
NACS examines the basic conditions that affect the motor fuels retailing industry, including a
new report on what consumers say they do — and don’t do — when buying gasoline.

Overview:
How to Use These Resources
Information about why these resources were developed and how they can be used.

Backgrounders:

Consumers’ Top Economic Concern: Gas Prices

Despite the drop in prices, consumers still say that gas prices have affected their spending
behavior more than any other economic concern, and they will alter their purchasing behavior to
save money. (Findings from the new 2009 NACS Consumer Fuels Report.)

Consumers Don’t Blame Retailers for Gas Prices
Consumers don’t think that retailers are the reason for their pain at the pump, but that doesn’t
mean they are happy. (Findings from the new 2009 NACS Consumer Fuels Report.)

Who Sells Gasoline in the United States?
Convenience stores sell approximately 80 percent of the gasoline in the United States, and less
than 2 percent are owned by the major oil companies.

Motor Fuels Retailing and Credit Card Fees
Credit card companies make more at the pump than the retailers selling fuel — and the situation is
getting worse.

How Do Retailers Get and Sell Gasoline?
Retail prices directly track wholesale gasoline prices. How and when retailers and their
competitors purchase wholesale gasoline plays a significant role in the ultimate price at the

pump.

What’s Going On With Diesel Fuel Prices?
Over the past few years, retail diesel fuel prices have consistently averaged higher than retail
gasoline prices. This is a change from historic norms, and there are several reasons why.

Statistics and Definitions
The latest information available on demand, supply, refining, distribution and retail.

100-Plus Years of Gasoline Retailing
Some of the significant milestones in the industry since the first gas station opened in 1905.
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Graphics:
Where Does Your Fill-Up Go?

More than two-thirds of the price of gas in 2008 was the cost of crude oil.

Gasoline Taxes by State

Combined state and federal gasoline taxes range from a low of 18.4 cents per gallon in Alaska to
59.7 cents per gallon in New York. Click here for complete information, including current rates
and explanations for gas and diesel fuel taxes. (Graphic and data courtesy of API)

U.S. Gasoline Supply Network by Region

When Hurricane Ike crashed into the Gulf Coast in September 2008, it created significant supply
disruptions in the Southeast, which is particularly dependent upon Gulf Coast supplies. Other
regions face similar supply challenges.

Boutique Fuel Requirements in the United States
There are more than a dozen unique fuels requirements across the United States.

Gasoline Pricing: A No-Win Situation?

Motor fuels retailers are least responsible for the price of a gallon of gas, yet they seemingly
receive 100 percent of the blame when prices rise. NACS launched an advocacy program
including this cartoon to dispel myths related to pricing.

Videos:

Consumer Insights: What Do Retailers Make Per Gallon?

Consumers in Pennsylvania and Nevada estimated what they think gasoline retailers make per
gallon.

Addressing Consumers Concerns Over Gas Profits
United Oil, based in Los Angeles, developed a video in the summer of 2008 to explain the costs
and profits in a gallon of gas.

High Credit Card Interchange Fees Impact Gas Prices, NACS Testifies

“If you are concerned about prices at the pump you need to be concerned about [credit card]
interchange fees,” NACS noted in May 18, 2008, testimony before the U.S. House Judiciary
Committee’s Anti-Trust Task Force.

Increase Oil Supplies and Enact H.R. 5546, NACS Testifies

Congress should focus on two elements that can have a lasting, positive impact on gasoline
market conditions: increase oil supplies and enact H.R. 5546, NACS testified on May 7, 2008,
before the U.S. House Judiciary Committee’s Anti-Trust Task Force in the Hearing to Examine
the Consumer Effects of Rising Gas Prices.

Alternative Fuels in Los Angeles

While alternative fuel usage is just a fraction of overall fuel consumption, 2007-08 NACS
Chairman Richard Oneslager visited two Los Angeles stores that sell future fuel alternatives
including E-85, B-99 and even hydrogen.
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Alternative Fuels in San Diego
In 2004, NACS visited Pearson Ford Plus, “the most advanced retail fuel station in the world,”
which offered nine different fuels to the public.

Issue Report:
Economic Study Refutes Hot Gas Allegations

In January 2009, NACS released the results of an economic study that found consumers would
not benefit from Automatic Temperature Compensation

Related Fact Sheets:

Gasoline Theft at Convenience Stores

When gasoline prices increase, many gasoline retailers report an increase in gasoline theft,
commonly referred to as "drive-offs."”

Motor Fuels Sales at Convenience Stores
Convenience stores sell nearly 80 percent of all gasoline purchased in the country.

Gasoline Myths...and Facts
A few of the more common myths — and the actual facts — about gasoline.

Other Resources:
Online Resources on Gasoline Prices
Web sites and resources providing additional information.

Contact Information
Reporters can click here to access NACS media contacts. Also, retailers are encouraged to
provide feedback to help NACS address the issues of most concern to you.
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How to Use These Resources
To address consumer questions about gasoline prices, NACS has developed online resources that
explain everything you need to know about the U.S. petroleum industry.

As the national trade association representing the convenience and petroleum retailing industry,
which sells more than 80 percent of all the gasoline purchased in the United States, we
developed these resources to help the media, legislators and the general public better understand
the petroleum industry, especially at the retail level. These resources also can be used by retailers
who are interested in conducting their own outreach in communicating the issues behind today's
higher gasoline prices.

For the third consecutive year, these resources also include findings from the 2009 NACS
Consumer Fuels Report on consumer perceptions about gasoline prices.

Convenience store retailers dislike higher gasoline prices as much as their customers do, since
margins decrease while costs — particularly credit card fees — increase. When wholesale prices go
up, prices at the pump typically lag, as retailers absorb some of the wholesale price increases by
reducing their margins to remain competitive. The opposite happens when prices fall. A concern
for retailers is that 2009 began with prices at their lowest levels in several years; they have
nowhere to go but up, many analysts believe.

These convenience stores also do not benefit from the strong upstream profits announced by the
major oil companies. Very few retail fuel outlets are owned by major oil companies. In fact, only
two of the five major integrated oil companies are committed to sell fuel at the retail level. In
June 2008, ExxonMobil announced the sale of its retail assets — an announcement similar to one
made by ConocoPhillips in August 2008 and by BP in 2007. Today, less than 2 percent of all
convenience stores selling gasoline are owned by one of the major integrated oil companies. To
counter slim profit margins for gasoline sales, these stores seek to drive profits by growing their
in-store sales, whether coffee, sandwiches, financial services or cold beverages. Virtually any
item in the store can carry a healthier profit margin that a fill-up at the pump.

This is the eighth year that NACS has developed online resources that address gasoline issues.
While the circumstances may be different year-to-year, the pattern seen in petroleum markets is
eerily similar, and will once again be of concern for consumers and retailers alike in the coming
months. The first week of February traditionally marks the beginning of the spring transition to
summer-blend fuels for the petroleum industry. Since 2000, gasoline prices have increased, on
average, more than 50 cents between the first week in February and the time of the seasonal high
price, typically late May. In both 2007 and 2008, gasoline prices jumped more than $1.00 in that
period.
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In a sense, the petroleum markets are similar to the Bill Murray movie Groundhog Day, in which
his character wakes up every day to find that it unfolds, event-by-event, exactly the same as the
day he had just experienced. Like the character in Groundhog Day, the petroleum markets
experience similar conditions over and over — except on an annual, rather than daily, basis.

It is because of the similarity to the movie Groundhog Day and the traditional start of the spring
transition to summer-blend gasoline that NACS has annually launched its online resources — the
NACS Gas Price Kit — on February 2, Groundhog Day.

We have tried to incorporate the most current data on the petroleum retailing industry, and some
numbers are just days or weeks old. For NACS-specific data, we have used 2007 numbers
(NACS 2008 industry data will not be available until April 2009).

It is difficult, if not impossible, to predict where crude oil or gasoline prices will go. There are
simply too many variables that affect the supply and demand of fuel. The goal of this resource kit
is to instead look at the underlying conditions and address perceptions and realities in the
marketplace.

These resources are designed to facilitate an open discussion about the issues impacting supply —
and prices — during the seasonal transition and, through a better understanding of the petroleum
markets, help ease the frustrations consumers often experience when prices increase. And most
importantly, to help guide discussions on the issue of higher gasoline prices to solutions that can
benefit us all.
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Consumers’ Top Economic Concern: Gas Prices

Over the past six months, economic conditions have worsened on virtually every level, with
housing prices plummeting, the stock market shedding value, unemployment worsening and
consumer confidence indicators falling to all-time lows. The lone good news for consumers has
been relief at the pump in gas prices, which dropped from $4.11 per gallon on July 17 to sub-
$2.00 since late November 2008. Despite the lower cost per gallon, consumers still say that gas
prices have affected their spending behavior more than any other economic concern, according to
the 2009 NACS Consumer Fuels Report, released on February 2, 2009.

Now in its third year, NACS surveyed consumers to learn how they shop for gas, what would
change their behavior and how they perceive the petroleum retailing industry. The survey is a
central component of the annual NACS Gas Price Kit that explains the variables leading up to
the industry’s transition to summer-blend fuels.

Below are top-line findings about consumers and their price sensitivity at the pump. Unless
otherwise noted, all statistics are from the 2009 NACS Consumer Fuels Report.

Consumers are more sensitive to gas prices than other top economic concerns.

Even though gas prices averaged approximately $1.70 per gallon during the time period the
survey was conducted, consumers have not forgotten the pain of $4.00 gasoline. In fact,
consumers in early 2009 were more concerned about gas prices than they were in early 2008,
when gas prices averaged around $3.10 per gallon. In addition, every survey demographic
identified (age, gender, income, type of vehicle driven) identified gas prices as the factor that
most affected their spending behavior.

Factors that have a very significant effect on consumers spending behavior 2009 (%) (2008 (%)
High gas prices 59 45
Slowdown in the national economy/recession 41 22
Rising food costs 31 24
Rising home energy costs 31 26
National mortgage and lending crisis 21 13

(Consumers could select more than one option)

Price is the deciding factor when consumers choose your store.

Price remains the dominant reason why consumers by gas at a particular location. Consumer
preferences for price have held remarkably steady over the past three years, no matter what the
price. Prices have varied wildly the first week of January each of the past three years, but
consumer preferences for price above all else has remained consistent. In 2007, gas prices
averaged $2.33 the first week of January (Jan. 1), in 2008 they were $3.11 (Jan. 7), and this year
they were $1.68 (Jan. 5). (Source: U.S. Energy Information Administration)
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What is the most important factor in buying gasoline? 2009 (%) 12008 (%) 2007 (%)

Price 70 73 66
Location 19 16 22
Brand 9 10 9

Consumers change their behavior to save a few cents per gallon.

Consumers are likely to “inconvenience” themselves if they think they can find a better “deal”
for their gas. This includes driving across the street, driving 5 or 10 minutes out of their way or
paying by cash inside the store.

What would you do to save one cent per gallon? 2009 (%) 2008 (%)
Take a left-hand turn across a busy street 26 32
Pay by cash inside the store 38 31
Drive 5 minutes out of my way 18 23
Drive 10 minutes out of my way 9 15

(Consolidates responses to series of four questions; consumers could select more than one response)

To save three cents per gallon, more than a quarter of all consumers would drive 10 minutes out

of their way. Would this actually save them money? Assuming that the car gets a robust 30 miles
per gallon at 45 miles per hour, this 20-minute roundtrip to save approximately 30 to 36 cents (a

typical fill-up is about 10-12 gallons) would consume a half-gallon of gasoline, or $1.00 when a

gallon cost $2.00.

What would you do to save three cents per gallon? 2009 (%) 2008 (%)
Take a left-hand turn across a busy street 45 51
Pay by cash inside the store 52 49
Drive 5 minutes out of my way 36 42
Drive 10 minutes out of my way 26 29

(Consolidates responses to series of four questions; consumers could select more than one response)

For a five-cent savings, more than half of all consumers would select each of the options
presented, and approximately three-quarters of all consumers (72 percent) said that they would
pay cash for their fuel if they could save as much as five cents per gallon.

What would you do to save five cents per gallon? 2009 (%) 2008 (%)
Take a left-hand turn across a busy street 66 68
Pay by cash inside the store 72 68
Drive 5 minutes out of my way 59 64
Drive 10 minutes out of my way 51 50

(Consolidates responses to series of four questions; consumers could select more than one response)

While a high percentage of consumers say they will change their behavior to save a few cents per
gallon, the overall percentage of consumers who actually do so is down compared to 2008.
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Consumers have different shopping strategies at different price levels.

When gas prices rise, consumers are much more price sensitive. This is why retailers are
reluctant to pass along wholesale price increases: they know that consumers are more likely to
seek someone with a lower price. As a result, retailer margins shrink or even become negative
when gas prices increase. In addition, retailers often see a decrease in in-store sales.

When gas prices rise, how do you change your behavior? 2009 (%) 2008 (%)
A lot more likely to shop for best gas price 68 40
Much more likely to pay by debit or credit card 47 36
Buy fewer items inside the store 24 21

(Consolidates responses to series of three questions; consumers could select more than one response)

While consumers are less price sensitive when gas prices fall, 4 in 10 consumers are still
shopping for the best deal. In addition, the extra money in consumers’ pockets doesn’t
necessarily translate into greater in-store sales. Only one in every 11 consumers buys more inside
the store when gas prices fall.

When gas prices fall, how do you change your behavior? 2009 (%)*
More likely to shop for best gas price 40
More likely to pay by debit or credit card 45
Buy more items inside the store 9

(Consolidates responses to series of three questions; consumers could select more than one response)
*Did not ask this question in 2008

Retailers fight to get consumers to the pump and inside the store.

A retailer’s gas prices are the primary attraction for consumers to shop the store. Retailers fight
to get consumers to the pump, knowing that a consumer going elsewhere for fuel is not going to
stop in their store to purchase other items. That is why gas margins continue to remain slim.
More than 70 percent of convenience store sales are from gas, but only 34.5 percent of profits are
generated at the pump. However, once a consumer decides to purchase gas at a location, retailers
may have several options to get them inside the store.

When buying gas, which of these factors would likely make you go inside the store Percent
Seeing the store is clean and well lit 18
Using restroom facilities 18
Buying drinks 12
Buying a snack 9
Buying grocery items like milk or bread 9
Buying prepared foods, like a sandwich 2

Despite price sensitivity, consumers say they would pay extra for renewable fuels.

While consumers remain incredibly price sensitive with respect to gas prices, there may be some
opportunity for retailers to differentiate themselves by offering renewable fuels. Half of all
consumers said they would buy renewable fuels (such as biodiesel, hydrogen, E85, etc.), and
they would pay extra for it.
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If given the option, would you pay more for fuels not derived from petroleum? Percent

Yes 50
No 40
Don’t know/refused 11

Sixty-one percent of consumers age 18 to 34 said that they would pay more for alternative fuels
compared to 33 percent who said that they would not.

If you would pay more for alternative fuels, how much more would you pay?
*  Opverall: 10 cents
* Ages 18-34: 20 cents

(median response; open-ended question)

However, while consumers said that they would buy alternative fuels, this is reflective more of
future potential than a current opportunity, since less than 3 percent of the current U.S. fleet is
capable of using E85 (there were 7.3 million flexible fuel vehicles in the U.S. as of August 2008)
and other fuels (hydrogen, etc.) are much less available at the retail level.

Methodology for the 2009 NACS Consumer Fuels Report

The results from the 2009 NACS Consumer Fuels Report were released February 2, 2009. To
understand consumer opinions on a variety of gas-related issues, Penn, Schoen and Berland
Associates LLC conducted 1,100 telephone interviews with adult Americans from December 23,
2008, to January 12, 2009. The margin of error for the entire sample is +/- 2.95 at the 95 percent
confidence interval and higher for subgroups. Reporters should contact NACS Vice President of
Communications Jeff Lenard at (703) 518-4272 or jlenard@nacsonline.com for more detail or
insights from the report.
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Consumers Don’t Blame Retailers for Gas Prices

Consumers don’t think that retailers are the reason for their pain at the pump, but that doesn’t mean
they are happy. In 2008 alone, both retailer and consumers faced record gas and diesel fuel prices in
July, followed by frustration in September with outages caused by Hurricane Ike in much of the
Southeast. Even with the spotlight on motor fuels prices throughout 2008, many misperceptions
remain, according to the 2009 NACS Consumer Fuels Report.

Below are top-line findings about consumers and their perceptions of the motor fuels retailing industry.
Unless otherwise noted, all statistics are from the 2009 NACS Consumer Fuels Report.

Consumers think that retailers make considerably more profit than they actually do.

When asked how much retailers make in profit — after subtracting costs, including rent, insurance and
all other fees — consumers think that retailers make more than 40 cents per gallon. The reality is that
profits in 2008 were, over the course of the year, 5 cents or less for retailers.

For a $30 fill up, what do you think a retailer is making per gallon?
e 2009: 40 cents per gallon
e 2008: 30 cents per gallon

(Median response of open-ended question)

A stunning 33 percent of those surveyed think that retailers make at least $1 per gallon in profit.
Interestingly, while consumers overstated retailer profits, they also thought that a “fair” profit was
twice what they overestimated retailers were making.

How much profit do you think is fair for a retailer to make per gallon?
e 2009: 80 cents per gallon
e 2008: 28 cents per gallon

(Median response of open-ended question)

Consumers do, however, understand how credit card fees impact gas prices.

Credit card fees are the fastest growing expense at the retail level. In 2007, credit card fees cost the
convenience store industry $7.6 billion, more than double the convenience store industry’s pre-tax
profits of $3.4 billion. Since then, credit card usage at the pump has increased with 64 percent of
consumers saying they pay for their gas by plastic (credit and debit combined), which is an increase
from 60 percent last year.

IHow do you typically pay for gas? | 2009 (%) | 2008 (%)
|Credit card | 37 | 37
|Debit card | 27 | 23
|Cash | 35 | 38
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Consumers are also demonstrating that they understand the issue. On average, they believe that credit
card fees cost $1.00 for a $30 transaction. This works out to 3.33 percent of the transaction price, only
slightly more than the 2.5 percent average per transaction.

On a $30 transaction, how much do you think is going to the bank for a credit card transaction?
e Median response: $1.00
(Median response of open-ended question)

Consumers don’t blame retailers for high prices.

While consumers think that a retailer’s profit on a gallon of gasoline is 40 cents (about 10 times what
retailers actually make at the pump), the corner gas station/convenience store, so often the outlet for
consumer ire over high prices, is not perceived as the cause of consumers’ pain. When given nine
possible explanations for higher prices, consumer said that gas stations increasing profits was the least
important factor.

|Which are very important factors for rising gas prices? | 2009 (%) | 2008 (%)
|Manipu|ation of prices by OPEC I 61 I 55
|Lack of government oversight | 58 | 54
|Oi| speculators | 50 | 34
|Oi| companies increasing profits | 49 | 53
|Global conflicts | 45 | 45
|World is running out of oil | 37 | 32
|Increased demand in Asia | 35 | 32
|Envir0nmenta| regulations I 29 I 23
|Gas stations increasing profits | 26 | 19

(Consumers could select more than one option)

And when asked to pick the main reason why gasoline prices increase, only one in 25 consumers said
it was gas station profiteering.

|Which is the most important factor for rising gas prices? | 2009 (%) |2008 (%)

IManipuIation of prices by OPEC I 18 I 14
IOiI speculators I 16 I 7
|Oi| companies increasing profits | 13 | 17
|Lack of government oversight | 12 | 14
Global conflicts | 9 | 10
|Increased demand in Asia | 9 | 8
|Wor|d is running out of oil | 6 | 3
lGas stations increasing profits I 4 I 4
lEnvironmentaI regulations I 2 I 2

(Total does not add to 100 percent because some did not respond to question)

Consumers think that major oil companies dominate at the retail level.

Right or wrong, consumers blame the major oil companies for high gasoline prices. But while they
don’t blame the local gas station/convenience store, consumers also think that a major oil company
owns the local store.

The Association for Convenience & Petroleum Retailing
1600 Duke Street + Alexandria, Virginia 22314 + (703) 684-3600 + www.nacsonline.com



Convenience stores sell the overwhelming majority of the gasoline purchased in the United States, an
estimated 80 percent in 2007, and despite canopies that promote a specific brand of gasoline, very few
of these stores (less than 2 percent) are owned and operated by one of the integrated, major oil
companies.

While it is much more likely that the convenience store/gas station is owned by an independent
entrepreneur who lives in the community, consumers say that most stores are owned by a major oil
company. However, the percentage is down significantly from 2008.

What percentage of retail gas locations do you believe are owned by a major oil company?
e 2009: 63 percent
e 2008: 75 percent

(Median response, based on open-ended question)

Only 5 percent of consumers correctly said that 0 to 5 percent of gas stations are owned and operated
by major oil companies. Meanwhile, 36 percent of consumers think that major oil companies operate at
least three-quarters of the country’s gas stations.

Only one in four consumers think supply and demand explains price increases during a national
emergency.

While consumers generally understand how supply and demand impacts the price at the pump, there is
one exception: during times of national emergencies, such as a hurricane or other natural disaster.

Only 27 percent of consumers think that supply and demand is the reason behind price spikes, while 33
percent blame the oil companies. While politicians often target honest retailers for “gouging” during
times of national emergencies, the move may backfire. In fact, only one in 20 consumers (5 percent)
say the retailer is responsible for price spikes during emergencies.

|What causes gas prices to rise during a national emergency? | 2009 (%)
IOiI companies | 33
|Supp|y and demand | 27
|Refineries | 15
[The government | 12
|Gas retailers | 5
[None of these are the cause | 3

Methodology for the 2009 NACS Consumer Fuels Report

The results from the 2009 NACS Consumer Fuels Report were released February 2, 2009. To
understand consumer opinions on a variety of gas-related issues, Penn, Schoen and Berland Associates
LLC conducted 1,100 telephone interviews with adult Americans from December 23, 2008, to January
12, 2009. The margin of error for the entire sample is +/- 2.95 at the 95 percent confidence interval and
higher for subgroups. Reporters should contact NACS Vice President of Communications Jeff Lenard
at (703) 518-4272 or jlenard@nacsonline.com for more detail or insights from the report.
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Who Sells Motor Fuels in the United States?

There are 161,768 retail gasoline outlets in the United States, based on the 2008 station count by
industry publication National Petroleum News. This count includes all fueling outlets in the
country, including many very low volume retailers, such as marinas. Of this total, more than
114,000 are convenience stores. These convenience stores sell the overwhelming majority of the
gasoline purchased in the United States and despite canopies that promote a specific brand of
gasoline, very few of these stores — less than 2 percent — are owned and operated by one of the
integrated, major oil companies.

It is much more likely that the business is owned by an independent entrepreneur who lives in the
community. Of the roughly 115,000 convenience stores selling gasoline in the United States in
2008, about 56 percent were one-store operations, compared to only about 14 percent that were
operated by a company having 500 or more stores.

Ownership of C-stores w/Fuel

201-500 Stores,
5.8%

51-200 Stores,
7.1%

11- 50 Stores,
10.7%

2 - 10 Stores,
5.6%

(Source: NACS/TDLinx Official Industry Store Count, Feb. 2009)

Convenience stores in 2007 sold an estimated 80 percent of all gasoline and diesel fuel purchased
in the United States — a sharp increase from a decade ago (1997) when convenience stores sold an
estimated 59 percent of the country’s motor fuels. The other 20 percent is sold through an
increasing number of hypermarkets (mass retailers, supermarkets, discount stores, warehouse
stores) and a declining number of fuel-only stations.

Overall, 79 percent of convenience stores sell motor fuels, and gasoline and diesel fuel sales
account for 70.8 percent of the convenience store industry’s total sales. (However, low gross
margins on fuel means that motor fuels sales contributed less than one-third of total store gross
margins dollars — 34.5 percent.)
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Major QOil Is Exiting the Retail Marketplace

In recent years, several major integrated oil companies have announced their decision to exit the
retail marketplace and sell all of their remaining corporate retail locations. As of August 2008, the
five largest integrated oil companies owned and operated 2,140 retail locations:

BP: 796

ChevronTexaco: 388

ConocoPhillips: 103

ExxonMobil: 799

Shell: 54

(Source: Convenience Store News, Aug. 18, 2008)

Of these companies, BP, ConocoPhillips and ExxonMobil have all announced their intention to
leave the retail marketplace in the near future. Once these sales are complete, major oil will own
and operate less than 1 percent of the U.S. convenience stores that sell motor fuels.

Branded and Unbranded Independent Retailers

Despite their exit from the retail marketplace, the major integrated oil companies will retain a
presence at retail through their branded outlets. These are independent businesses that sign a
supply and marketing contract with their refiner-supplier to sell fuel under the brand of that
supplier. These locations are designed to reflect the image of the fuel supplier and are often
mistaken by consumers as being directly owned and operated by the refiner-supplier.

However, the reality is that there is no link beyond an agreement to sell a specific gasoline. The
arrangement is similar to arrangements inside the store, where a store may choose to dispense a
specific brand of soft drink and receive branded dispensers and other signage. But the business
arrangement ends there.

The other retail format prevalent in the market is the independent, unbranded retailer. These
businesses have not signed a supply and marketing agreement with a refiner-supplier and often
establish their own, private brand for their store and their fuel offer.

Of the 161,768 retail gasoline outlets in the United States, about 35 percent sell fuel under the
brand of one of the five major integrated oil companies (Shell, BP, ExxonMobil, ChevronTexaco
and ConocoPhillips), including the 1 to 2 percent that are owned and operated by these companies.
Another 20 percent of all retail fueling outlets sell fuel under the brand of a refining company
(such as Valero, Sunoco or Alon), while 45 percent sell fuel under their own, private brand.

Other Motor Fuels Retailers

In addition to convenience stores and gas stations, there are a number of big-box retailers that sell
fuel, including Walmart, Costco and a number of grocery chains. As of September 2008, there
were 77 hypermarket companies in the United States operating at least one retail gasoline site.
These companies represented more than 4,495 “hypermart” sites (big-box retailers) and sold 13.9
billion gallons of gasoline. These sites sell approximately 258,000 gallons per month, about twice
the volume of a traditional fuel retailer. Overall, the fuel site growth for hypermarts has slowed
down to an annualized rate of 224 sites for 2008. The supermarket subset has grown the most over
the past year at a 5.5 percent rate.
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Motor Fuels Retailing and Outrageous Credit Card Fees
Credit card companies make more at the pump than the retailers selling fuel — and the situation is
getting worse.

While convenience stores seek to rein in most of their expenses, a significant expense continued to
grow: credit and debit card fees. In 2007, these fees more than doubled the convenience and
petroleum retailing industry’s pretax profits, and are expected to grow even more in the coming
years. The fees retailers paid in 2007 were more than double the $3.2 billion in fees paid as recently
as in 2003.

More than 80 percent of a retailer’s credit card fees are related to interchange fees. Credit card
interchange fees are a percentage of each transaction that Visa and MasterCard and their member
banks collect from retailers every time a credit or debit card is used. In the U.S., these fees average
1.75 percent across all channels (and are often higher for pay-at-the-pump transactions),
approximately three times the rate in Europe and four times the rate in Australia. When gas prices
topped $4.00 per gallon in July 2008, total credit card fees were approximately 10 cents — or more —
per gallon.

The reason for the huge increase in credit card fees is three-fold:

1. As average annual gas prices increased, interchange fees, which are largely percentage
based, increased as the price of gas increased.

2. As the price of gas increased, more people paid for their gas by plastic. In 2008, between 60
and 70 percent of gas customers paid for their gas by plastic, and there was a huge upswing
in card usage as gas prices topped $4.00 per gallon. However, card usage at the pump has
not decreased as prices dropped over the last two months of 2008, and retailers continue to
see high card usage and fees.

3. Credit card companies try to get consumers to swap their existing cards for so-called “higher
rewards” cards that cost the retailer even higher interchange fees. This is why consumers
already owning several credit cards receive a stunning volume of junk mail from the credit
card companies. Only 13 percent of the credit card interchange fee actually goes to pay the
real cost of the transaction; the rest goes to paying for unrelated expenses like credit card
junk mailings.
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Feeling heat from consumers groups and Congress, Visa announced on June 26, 2008, that it had
“fixed” the problem of outrageous interchange fees by reducing the percentage that retailers pay at
the pump. There are dozens of interchange rates, and these rates vary by card used, retail channel
and processing method. But for a point of reference, Visa adjusted one typical rate accessed on fuel
transactions (CPS/Automated Fuel Dispenser using a Visa Signature card) from 1.65 percent plus
10 cents per transaction to 1.15 percent plus 25 cents per transaction. However, this move was more
about trying to distract Congress from the issue at hand, as retailers reported that they would have to
sell more than $100 of gas per transaction — a 25-plus gallon fill-up at the time — to see a drop in
fees. Second, as prices plummeted the second half of the year, retailers found that Visa’s “fix”
actually increased fees compared to the previous rate structure.

Visa’s adjustment in its fee structure clearly demonstrated that there are problems with the U.S.
interchange fee system. Unfortunately, this move failed to address the biggest problem: Visa,
MasterCard and their member banks essentially set prices in a system devoid of competition,
without any input from retailers.

There is a considerable difference between the fees charged for a PIN-based debit transaction and a
credit transaction. Convenience stores, which generate approximately two-thirds of their sales
volume from motor fuels, tend to be charged a higher rate than other retail channels because they
are not as easily able as other retailers to steer pay-at-the-pump customers to choose debit and enter
a PIN. As a result, many debit purchases, which should carry the lower rates, are processed as credit
and carry higher costs to convenience store retailers.
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The good news is that solutions — regulatory and otherwise — are being explored to reduce these
outrageous credit card fees before they become even more burdensome.

Litigation

In April 2003, Wal-Mart and thousands of other retailers won a class-action lawsuit against Visa
and MasterCard that claimed that the credit card companies, individually, and in conspiracy with
their member banks, violated the federal antitrust laws by forcing merchants who accept Visa and/or
MasterCard-branded credit cards for payment also to accept Visa and/or MasterCard-branded debit
cards for payment, and by conspiring and attempting to monopolize a market for general-purpose
point-of-sale debit cards. Retailers said that these actions caused merchants to pay excessive fees for
credit and debit transactions. As a result, the card companies settled the case and agreed to pay back
damages, temporarily reduce fees and establish clear and distinct visual as well as electronic
markers for identifying a credit from a debit card carrying a Visa or MasterCard logo.

On April 24, 2006, an amended consolidated complaint against Visa, MasterCard and several major
banks was filed by a broad range of merchant groups, including NACS, in the Eastern District of
New York. This consolidated complaint updates an earlier complaint filed in September 2005 by
NACS and other groups that alleged that Visa, MasterCard and the banks engage in collusive
practices to fix credit card interchange fees. The complaint updates the earlier complaint to include
debit cards, and additional merchant associations joined as plaintiffs.

“We believe that price fixing of interchange is equally as problematic in debit cards as it is in credit
cards,” said NACS President and CEO Hank Armour. “Because debit cards are commonly used at
convenience stores, especially at the gas pump, this is a significant amendment to the complaint,”
said Armour. The case could go to trial in 20009.

Legislation

On June 16, the U.S. House Judiciary Committee passed the Credit Card Fair Fee Act of 2008 (H.R.
5546) with bipartisan support. The bill would allow merchants for the first time to be included in
the negotiating process with Visa and MasterCard, separately with their banks, to come up with a
voluntary agreement on interchange rates and terms. This issue is expected to be picked up by
Congress in 2009.

“The days when Visa and MasterCard are able to impose exorbitant fees on consumers are
numbered. Now that Congress and the public are learning how credit card fees are driving up the
price of gas, food and other necessities, the big credit card companies are in for a very rough ride,”
noted NACS 2007-2008 Chairman Richard Oneslager following the vote.

Other Retailer Concerns
There are a number of additional rules that Visa, MasterCard and their member banks impose upon
retailers, who are faced with a “take-it-or-leave-it” proposition and no input into their contracts.

Single Entity Rule

This rule treats a retailer company as a single entity and results in the acceptance of Visa and
MasterCard being presented as an all-or-nothing proposition. Only Visa has this rule in place, but
the practical effect is that it applies to both brands of cards. The rule provides that if a retailer wants
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to accept these cards at one of its locations, then it must accept them at all locations. The rule
severely constrains the ability of retailers to test whether their businesses could survive without
accepting Visa and it completely prohibits merchants from making business judgments about
whether to accept cards on a location by location basis.

Honor All Cards Rule

The honor all cards rule provides that a retailer must accept all Visa (or MasterCard) cards for that
merchant to be able to accept any such cards. Following antitrust litigation that settled in 2003, this
rule was limited so that a retailer can take debit cards without taking credit cards (or vice-versa). In
spite of the fact that Visa and MasterCard argued at the time that this rule (covering both debit and
credit cards) was of fundamental importance to the existence of their systems, they have clearly
flourished since it was scaled back. But the rule persists, requiring all Visa (or MasterCard) credit
cards to be accepted (or all debit cards to be accepted) in order for a merchant to participate in the
system at all. This is true regardless of the size of the interchange fee associated with a particular
card.

Non-Discrimination Rule

The non-discrimination rule complements and is closely intertwined with the honor all cards rule. It
provides that merchants may not discriminate by favoring one type of Visa (or MasterCard) card
over another one. This prohibits merchants expressing a preference for a particular card (such as
one with a lower interchange fee) or providing differing levels of customer discounts for particular
cards based upon the interchange fees associated with particular cards.

No-Surcharge Rule

The no surcharge rule prohibits retailers from charging a higher price for a card transaction than for
a cash transaction except that the Truth in Lending Act does not allow Visa and MasterCard to
prevent this practice if it amounts to a discount for cash rather than a surcharge. Of course, it is very
difficult to distinguish between a cash discount and a surcharge and it is even more difficult to
articulate any rational policy basis for a distinction between the two. In fact, the cards associations
have used the no-surcharge rule as a tool in order to try to prevent merchants from offering cash
discounts.

Reason Code 96

This rule applies primarily (if not exclusively) to gasoline and diesel fuel transactions. The rule sets
an arbitrary dollar limit of $75 for card transactions at the pump. Until April 2008, however, Visa’s
limit was $50. If a fuel purchase exceeds these limits, then the merchant is deemed to have broken
the rule and the issuing bank has the right to deny payment of the transaction amount to the
merchant. For MasterCard transactions, the amount denied is typically the amount over $75. For
Visa transactions, the entire transaction amount was denied in the past, though Visa has recently
changed this practice so that it only denies the amount over $75. It appears (though is not clear) that
in many cases funds have not been paid to the merchant even if the consumer has paid the issuing
bank for the transaction.

Prohibitions on Maximum and Minimum Charges
Visa and MasterCard prohibit retailers from establishing either a minimum or a maximum
transaction amount for card transactions. Interchange fees can be exorbitant for small transactions
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because part of the fee is typically a fixed amount (anywhere from 5 to 25 cents) in addition to a
percentage of the overall transaction amount. The fixed portion of the fee can turn many small
dollar purchases into money losers for merchants. On the other hand, large purchases can result in
huge interchange fees because part of the fees are based on a percentage of the overall transaction.
This constraint is also particularly difficult to square with the punitive measures that can result due
to reason code 96 if a fuel transaction exceeds $50 or $75.

Limitations on Network Routing

Visa and MasterCard require that their transactions be routed on their own networks for the purpose
of processing. There are, however, lower cost ways to route these transactions, which would take
unnecessary cost out of the system and make the Visa and MasterCard networks compete on price.

Doublespeak by the Credit Card Companies

Perhaps most frustrating to retailers is how the credit card companies use confusion to try to maintain
the status quo, a system where they write all the rules. Witness their conflicting messages on whether
they will make the operating rules to which retailers are forced to abide but cannot see, finally

available.

Feb. 15, 2006: Visa and MasterCard falsely claim their operating rules are available online
“That contract is fully disclosed, the price is fully disclosed. If they want to see Visa’s terms
and MasterCard’s terms, they, in fact, put them on their website.”
— The Honorable Timothy Muris, Of Counsel, The Electronic Payments Coalition

July 13, 2006: Visa contradicts its February testimony and now promises to make the rules available
“As Visa continues to grow and expand in today's dynamic and competitive marketplace, we
are committed to making the organization as transparent as reasonably possible. We are
now taking transparency one step further by providing the Visa USA Operating Regulations
to important stakeholders in the Visa system.”

— Visa Corporate Press Release

July 19, 2006: Visa again delays revealing its operating rules
“Beginning in September, merchants that want to see the rules will be able to get a copy. We
are proud of our network, and happy to include merchants among those who have access to

our operating regulations.”
— Joshua Floum, General Counsel, Visa, U.S.A., United States Senate Committee on the

Judiciary testimony

July 19, 2006: MasterCard falsely claims its operating rules are available online
“First of all, all of the MasterCard rules that apply to the merchant side of the business are
available in their entirety online, on our website, mastercardmerchant.com, including our
discounting for cash rule, which says nothing about posting two separate prices.”
—Joshua L. Peirez, Associate General Counsel, MasterCard Worldwide, United States
Senate Committee on the Judiciary testimony
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May 8, 2008: As a Congressional hearing looms, Visa contradicts itself yet again, and promises that
its rules will be available
“Visa Inc. announced today that it will for the first time make its Visa International and
Regional Operating Regulations available publicly, effective May 15, 2008. On May 15,
Visa’s rules will be publicly available to interested parties, including all Visa rules related to
merchants’ participation in the system.”
— Visa Corporate Press Release

May 15, 2008: Right before a House Judiciary hearing, MasterCard contradicts its earlier statements
and again promises to make full set of rules available
“I would like to take this opportunity to inform the Task Force that MasterCard will make its
entire set of operating rules available to the public in the near future. This will give
merchants and anyone else who is interested the ability to review all of MasterCard’s rules.”
—Joshua L. Peirez, Associate General Counsel, MasterCard Worldwide

Interchange Fees Impact All Retailers...and Consumers

As credit card companies increasingly push credit and debit card usage for customers, convenience
stores also face the challenge of greater fees inside the store. Facing higher per-transaction fees
when consumers use plastic, convenience stores especially feel this pain on low-ticket items. For
especially low-priced items, such as 25-cent candy, it actually would cost the retailer more money
to process a transaction on plastic than if the item were stolen.

In 2007, interchange fees totaled more than $42 billion in the United States. That is why retailers in
a number of other channels have joined with convenience stores to fight outrageous interchange
fees. They have formed the Merchants Payments Coalition to fight for a more competitive and
transparent credit card fee system that better serves American consumers and retailers alike. More
information can be found at www.unfaircreditcardfees.com.
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B \\CS GAS PRICE KIT

How Do Retailers Get — and Sell — Gasoline?

Retail gasoline prices directly reflect wholesale prices. However, how — and when — retailers
purchase wholesale gasoline can differ significantly, leading to varying gasoline prices and/or
margins on the product sold.

Complexities in the wholesale market result in retailers having different cost structures, including
whether they are branded or unbranded, have long-term contracts or buy on the spot market. In the
case of tight supply periods and rising wholesale prices, even the time of day that the wholesale
product was purchased can play a role in determining the retail price.

Retail Gasoline Supply

Retailers obtain gasoline supplies based on the nature of their relationship with their suppliers, and
because there are several different ways that retailers can purchase gasoline, the cost structure and
availability of gasoline may vary greatly from one retailer to another — even those operating under
the same gasoline brand. There are three primary supply arrangements influencing a retailer’s
operations:

1. Major Oil Owned and Operated: Less than 5 percent of the 161,768 retail gasoline outlets
in the United States are owned and operated by the major oil companies. (Less than 2
percent of the more than 114,000 U.S. convenience stores selling gasoline are owned and
operated by major integrated oil companies.) These retail locations receive product directly
from the corporation’s refinery assets and their profit or loss is integrated into that of the
corporation.

2. Branded Independent Retailer: 55 percent of retail gasoline facilities sell one of the top 20
brands of fuel, which includes major oil plus refiners like Valero, Sunoco and Alon), and
virtually all of them (with the exception of the directly owned and operated facilities
mentioned above) are operated by independent business owners who sign a supply contract
and sell gasoline under a brand owned or controlled by a refining company. Not every
contract is drafted equally, and various market conditions can influence the terms of the
contract. Branded retailers pay a slight surcharge per gallon for using the refiner’s brand,
benefiting from the supplier’s marketing and ensuring a more secure supply of product.
Their refiner supplier establishes their wholesale costs. When supplies are constrained, these
retailers are given a higher level of priority for accessing product, although access to
supplies may be restricted.

3. Unbranded Independent Retailer: Approximately 45 percent of retail gasoline facilities
are operated by independent business owners who do not sell gasoline under a brand owned
or controlled by a refining company. These retailers purchase gasoline from the unbranded
wholesale market, which is made up of gallons not dedicated to fulfill a refiner’s contracts.
These retailers do not pay a marketing surcharge like their branded competitors do;
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consequently, unbranded gasoline is typically sold at all levels of trade for a lower price than
branded gasoline. However, when supplies are constrained, these retailers have the lowest
level of priority to access gasoline, often incur the largest wholesale price increases and may
be completely denied access to product. Their wholesale costs are also established by the
refiner supplier(s).

A company’s supply contracts and size determine its options for obtaining gasoline. Branded
independent retailers have one option for gasoline: the refiner that provides it with supply. Some
larger unbranded independent retailers also may have contracts with a specific refiner, or even
multiple refiners. Others may simply purchase product off the open market.

Most retailers are small businesses that obtain their gasoline at a terminal, also known as “the rack.”
Prices at the terminal are known as “spot” prices, and these typically experience the most price
volatility.

For those purchasing fuel at the rack, there are two options for delivery. Some companies may elect
to have gasoline delivered to their stores by a “jobber” who delivers fuel to their store — branded or
unbranded — for a delivery fee. Other retailers have invested in their own fleets of trucks that go to a
specific terminal — or terminals — to obtain gasoline. These companies may also serve as jobbers to
other retailers.

Some larger unbranded retailers may purchase gasoline futures, attempting to lock in specific prices
for delivery on a specific date in the future. This type of purchase, commonly referred to as
“hedging,” helps these retailers manage their costs in anticipation of volatile wholesale prices.

Retail Gasoline Pricing Considerations
Retail motor fuel pricing is a complex relationship between wholesale costs and competitive market
analysis.

Wholesale Costs

Wholesale gasoline is a commodity that is traded on the open market. As such, its price can change
by the minute, which may influence the cost structure for a retailer. On average, retailers sell
approximately 4,000 gallons of fuel each day and receive about three deliveries (approximately
9,000 gallons per delivery) each week. Higher volume retailers may receive multiple deliveries each
day depending on their storage capacity. Considering the volatility of wholesale prices, the cost of
each delivery can vary significantly even within a short time frame. The following chart plots the
national average wholesale (not including taxes and freight) and retail price of regular unleaded
gasoline week-to-week in 2008 as reported by the Oil Price Information Service (OPIS):
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Competitive Considerations
While wholesale costs are a significant factor in retailer prices, the retail pricing decision also is

heavily influenced by market conditions and local competition. Ultimately, movements in wholesale
gasoline prices influence the cost structure of a retail facility, but competition for customers will

dictate the store’s profitability.

Consumer research, as reported in the 2008 gas price kit, reveals that price is the most important
criteria when consumers select a gasoline retailer. Nearly one-third of consumers will go out of their
way to save as little as three cents per gallon. Consequently, retailers must ensure their posted fuel

prices are competitive within their market.

In 2007, motor fuel sales accounted for 70.8% of total sales in the convenience store industry, but
contributed only 34.5% of pre-tax profit. Consequently, it is critical that posted fuel prices at worst
do not deter in-store customers from visiting a particular retail location, for it is from these
customers that convenience retailers generate most of their profits.

Convenience retailers establish a target retail price based on the wholesale costs of the fuel,
operating costs associated with selling the fuel, and a desired profit margin. This target retail price
is then adjusted in accordance with competitive pressures, as the retailer seeks to set a price on fuel
that will maximize customer traffic inside the store and generate the greatest overall profitability for

the location.

Fuel Profitability
As wholesale prices change daily, retailers are forced to constantly adjust their target retail price.

However, because not every retailer receives deliveries at the same time nor incurs the same change
in wholesale prices, competition does not always allow the retailer to immediately or completely
adjust for changes in costs. This creates a volatile situation in which retail fuel profitability
fluctuates continuously. Consequently, it is important for retailers to evaluate the profitability of
their fuel operations over a period of time rather than at any one particular moment.
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When wholesale prices are increasing, competition often prevents the retailer from passing the
higher costs through to the consumer immediately, resulting in a lower retail markup and reducing
the retailer’s profitability. However, once wholesale prices stabilize or begin to decline, competition
often enables retailers to maintain retail prices for a while, thereby increasing their markup and
recovering the profits lost when wholesale prices were rising. Over time, the average retail markup
remains relatively stable. For example, in 2008, national average retail prices ranged from a weekly
low of $1.622 to a weekly high of $4.088, according to OPIS. Meanwhile, the national average
retail markup varied from 4.8 cents per gallon to 53.4 cents. Over the course of the year, however,
the average retailer markup was 18.0 cents.

Retail profitability, however, is much lower than the retail markup. From this 18.0 cents per gallon,
retailers had to pay for equipment, associated operating expenses, and credit card fees (assessed on
average at 2.5% of each transaction completed with a credit or debit card). The average breakeven
is estimated at approximately 13 to 15 cents per gallon. Consequently, the retailer profitability for
2008 was 3 to 5 cents per gallon.

Replacement Costs

Complicating a retailer’s ability to set competitive prices as wholesale prices move is the challenge
of maintaining sufficient operating capital to cover the cost of the product that will replace the
inventory being sold.

A gasoline retailer typically seeks to establish a retail price based on the cost of replacing the
gasoline currently at the retail location — not the cost of that product itself. Basing prices on
“replacement costs” is especially critical when wholesale prices fluctuate frequently. A retailer must
generate sufficient cash from its current retail sales to purchase its next delivery of gasoline;
otherwise, the retailer would be constantly using debt to finance wholesale gasoline purchases.

This was a significant problem during the first half of 2008, as retailers exhausted their credit lines
to pay for more expensive fuel deliveries during the run-up to $4.00-plus gasoline. Many were
forced to close their stores because they could not generate sufficient revenues from fuel sales to
purchase the next delivery. This was particularly true with one-store operators. As a result, for only
the third time in the past 15 years, the number of convenience stores selling gasoline decreased in
2008.

With pricing influenced by replacement costs, there can be consumer misperceptions when gasoline
prices rise, as some consumers observe prices changing at a retail location even though the station
did not receive a new shipment of gasoline. However, the store may be responding to a notice from
its supplier that explains how much the next shipment will cost. But even these decisions to respond
to anticipated changes in wholesale costs are strongly influenced by competitive pressures and,
often, a retailer is unable to adjust retail prices to match the change in wholesale costs. When prices
retreat, market competition again influences a retailer’s pricing decisions. During these periods,
consumer interest in prices wanes and they usually don’t notice that prices dropped even though a
new shipment has not arrived.
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Why Can Prices Vary in a Given Market Area?

Because of consumer price sensitivity, retailers know the importance of setting their price to be as
competitive as possible in a market area. If their retail price is significantly higher — for whatever
the reason — retailers lose not just the gas sale, but any chance of capturing the additional in-store
sale.

But, the fact remains that costs can vary in a market area, and that the retailer with the highest retail
price may not be making the most money per gallon. Depending on the terms of supply
arrangements, operating expenses and other factors, the store with the highest price in a market
might actually realize less profit per gallon than the competition. There are usually several factors
that could contribute, and some or all of them could be at work in a given area:

e Taxes: State taxes can vary wildly in a given metropolitan market area. For example,
gasoline taxes in New York state average 59.7 cents per gallon, while in neighboring New
Jersey, taxes average 32.9 cents per gallon. A number of municipalities across the country
also assess local taxes on fuel, and these could vary by city or county. Competition does not
recognize political boundaries, so the impact of varying tax policies on individual retailers
can be quite different — a competitor operating in a higher taxed jurisdiction is at a
disadvantage compared to the retailer in a lower taxed area.

e Proximity to Product: Distribution costs affect the retail price of gas. In some cases, being
a few dozen miles further away from a terminal can have a significant impact on costs.
While most metropolitan areas are located near several wholesale terminals, retailers in
more rural areas may be forced to drive more than 100 miles to obtain supplies.

e Fuel Requirements: Fuel requirements vary by region, state and even county. In general,
the more densely populated areas of the country are required to sell a different blend of fuel
in the summer months. This fuel costs more to produce, and supply challenges during the
spring transaction can create added costs to the process.

e Business Costs: Rent is a considerable expense for retailers in some areas. Highly desirable
locations cost more to operate. For example, there are less than 50 gas stations on the island
of Manhattan because retailers find it difficult to make sufficient income selling gas on
costly real estate. Across the country, factors include whether the site is owned or leased,
when the property was bought or leased and the terms of this contract. These all can play a
role in the costs required to sell fuel.

e Market Conditions: Some high-volume retailers may get new deliveries multiple times a
day, but even average retailers get new deliveries several times a week. When wholesale
prices are fluctuate rapidly, the day — or even the time of day — that fuel is delivered can
significantly impact the cost. Today it is not uncommon to see wholesale prices move 10
cents or more in a given day.

e Brand: A branded retailer typically pays a premium for fuel from a branded supplier in
exchange for marketing support, supply guarantees, imaging assistance and other benefits,
including the value of the brand, which is still important to many customers. However, when
supplies are tight, these retailers may see lower wholesale costs. In extreme cases, there is a
“market inversion,” where branded retailers are selling fuel for a price less than unbranded
retailers can find it on the spot market. Other factors that could impact the branded retailers’
costs are the terms of the contract, and market conditions at the time the contract was signed.
Finally, there are situations where the branded supplier offers discounts to retailers in highly
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Gasoline Pricing:
A No-Win Situation?
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Retailers’ income comprises only about 1% of the final price of a gallon of gas,
yet they often feel as if they receive 100% of the blame.

More than 97% of the nation’s convenience stores selling gasoline are owned or operated by
independent companies that rely on sales at the store to run their business. Convenience store
retailers dislike high gas prices as much as their customers do. When wholesale gas prices
increase, they must fight to attract price-sensitive customers, often at the expense of profits,
and watch their already-slim gas margins decline while their credit card costs go up.

Legislation addressing the retail gasoline market must reflect these realities.

Get the facts at www.nacsonline.com/gasprices or call the National Association
of Convenience Stores (NACS) at (703) 684-3600.

NACS.
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An Economic Analysis of the
CEC Staff’s Fuel Delivery Temperature Study
and the “Hot Fuel” Allegations’

Michael A. Flynn?

Since competition and cost of doing business determine the price
of [motor fuel] products in the marketplace, the pricing structure

for retail sales reflects loss or gain of product [due to temperature
variation].2

If you tell [retailers] that they now have to sell on a net basis, you
cannot assume that the price per gallon is going to remain the

4
same.

Introduction and summary

0 The “hot fuel rip-off” is a myth, and to its credit, the Fuel Delivery Temperature Study:
Staff Report (the “CEC Staff Report™) does not conclude otherwise. The “hot fuel” myth
is based on the incorrect assumption that — in the absence of overt temperature
compensation at the retail pump — retail prices are not adjusted for the effect of

! This study presents the results of the author’s independent economic analysis of proposals to

require temperature compensation of retail sales of motor fuel in California, and more generally, of the
national “hot fuel” controversy that gave rise to the California proposals. Preliminary versions of this
study were presented informally to staff of the California Energy Commission on November 12, 2008,
and to the Committee Workshop Regarding Staff Draft Report on Assembly Bill 868 Fuel Delivery
Temperature Study on December 9, 2008. This study has been funded by a consortium of retail industry
associations, including the National Association of Convenience Stores (NACS); NATSO, Inc.; the
Petroleum Marketers Association of America (PMAA); and the Society of Independent Gasoline
Marketers of America (SIGMA). However, the views expressed herein — as well as any errors — remain
the responsibility of the author.

2 Principal, LECG, 2000 Powell Street, Suite 600, Emeryville, California 94608.
3 Presentation of Harold E. Harris, Engineering Coordinator, Exxon Company, “Temperature
Correction of Petroleum Products at Retail”, Report of the 59" National Conference on Weights and
Measures, July 11, 1974 at p. 195.

4 Remarks of Ross J. Andersen, Director of Weights and Measures, New York State Department of
Agriculture and Markets, in the transcript of the CEC Staff Workshop re: AB 868 (Fuel Delivery
Temperature Study), March 4, 2008, at p. 76.



temperature on the volume of fuel sold to consumers. Retail competition and repeat
purchasing already adequately protect consumers from any “hot fuel” overcharges.
Mandating an overt system of temperature compensation in California — whether the ATC
Retrofit® or the imposition of a “new reference temperature”® — would add to costs that
would have to show up in the retail price of gasoline and diesel fuel, without any
offsetting benefit whatever.

. The “hot fuel” adherents erroneously assume that retail sales of gasoline and
diesel fuel are not adjusted for temperature-induced expansion if temperature-
compensation technology has not been explicitly incorporated into retail
dispensers. They are wrong because they fail to realize that retail competition
already leads dealers to take reductions in their target pump prices as fuel
temperatures increase with warmer weather.

. The “hot fuel” allegations amount to nothing more than unsupported conjectures
based on the physical properties of motor fuel. In any event, as a matter of
economics, these alleged profits are fundamentally irreconcilable with both the
“highly competitive business environment” within which retailers operate and the
structure, conduct and profit performance of the U.S. retail motor fuel industry.

. These activists make no attempt to offer independent evidence that the “hot fuel
rip-off” profits supposedly enjoyed by retailers in “warm” areas actually exist.
To the contrary, the actual data on the profitability of U.S. retail stations
completely refute the existence of the alleged “hot fuel profits” and effectively
dispose of the “hot fuel” claims.

0 Despite its many misapprehensions and economics errors, the CEC Staff Report should
be commended for not endorsing the “hot fuel rip-off” allegations, for recognizing that
California retailers operate in a “highly competitive business environment”, and
generally for showing how difficult it is to make an economically credible cost-benefit
case for the imposition of retail temperature compensation in California. But there are
serious flaws in the CEC Staff Report, including:

e The claim that — at least in the short- and medium term — California consumers
would enjoy “more fuel” worth $438 million annually following the proposed

5 In this paper, ATC Retrofit refers to the option analyzed by the CEC staff to fit all existing
California retail fuel dispensers with automatic temperature compensation technology. See CEC Staff
Report at Chapter 4, pp. 59-81.

6 Similarly, the “new reference temperature option” refers to the alternative to the ATC Retrofit
under which all retail pumps would be adjusted to dispense “gallons” that measured approximately 232.7
cubic inches (the volume occupied by a net gallon at 71.1°F.), rather than standard U.S. gallons measuring
231.0 cubic inches. See CEC Staff Report at Chapter 5, pp. 86-88.
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ATC Retrofit. This claim is wrong because the CEC Staff Report makes the same
economics error that pervades the “hot fuel” allegations, namely that it would be
possible to adjust the size of the quantity unit used to measure retail fuel
transactions without causing any change in the retail price. In truth, California
motorists would receive exactly the same amount of fuel at precisely the same
total outlays after the ATC Retrofit as before.

The claim that $438 million a year in consumer “savings” could be extracted from
retailers’ revenue, even though these “savings” likely are greater than dealers’
total pre-tax profits. In truth, retailers would need to increase their retail prices
immediately in proportion to the increased size of each “gallon” dispensed
following the ATC Retrofit.

The claim that only in “the long term” would California retailers succeed in
“recapturing” the revenue lost as a result of the ATC Retrofit, and that in the
interim, California motorists would benefit from “more fuel” at no increase in
retail prices. In truth, this is economic nonsense; dealers would need to increase
retail prices immediately or go out of business.

The claim that the cost to dealers of the ATC Retrofit — including both the
increased direct wholesale cost per unit of fuel as well as the indirect equipment
and labor costs associated with the ATC Retrofit itself — could be absorbed out of
retailers’ profits or shifted to purchasers of the non-fuel items sold by
convenience stores. In truth, this also is economic nonsense; the only way
retailers could “absorb” such costs would be to increase their pump prices
proportionately.

The claim that California motorists would enjoy “increased price transparency
benefits” worth $3.2 million a year as the result of the ATC Retrofit. The CEC
staff’s attempt to calculate these supposed benefits is based on an error-filled
misapplication of the economic concept of deadweight loss. In truth, these
“benefits” would be zero for California motorists as a group.

The suggestion that Hawaii illustrates a successful early response by a state to the
“hot fuel” issue. In truth, the switch to the larger “Hawaiian gallon”
accomplished nothing; retail prices in Hawaii would have increased by the same
percentage.

The claim that the establishment of a “new reference temperature” in California
also would save motorists $438 million a year, at least until retailers “recaptured”
that revenue in “the long term”. In truth, the choice of a particular “reference
temperature” is completely arbitrary. More importantly, there is no need to adopt
any “reference temperature” in connection with retail fuel sales. Consumers
would pay identically the same dollar amount for identically the same quantity of
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motor fuel, no matter what “reference temperature” — or no reference temperature
at all — was mandated in California.

0 But the most glaring problem with both the “hot fuel rip-off” allegations and the CEC
Staff Report is their common failure to recognize that retail competition already fully
protects consumers from any “hot fuel” overcharges and that, as a result, the
“overcharges” and “hidden dealer profits” that supposedly result from the “hot fuel rip-
off” never existed in the first place.

e Competition in retail fuel markets already adjusts pump prices to compensate for
the seasonal effect of temperature on the volume of gasoline and diesel fuel.

e Repeated purchases by consumers are sufficient to insulate them from any cross-
sectional differences among dealers’ fuel temperatures in local competitive areas.

e Independent data on the profitability of retail stations — and in particular, on their
profitability by U.S. region — show conclusively that there simply are no “hot
fuel” profits.

0 In summary, the supposed benefits claimed by temperature-compensation proponents are
illusory, and spring from the same faulty logic that has given rise to the “hot fuel”
allegations themselves. The only thing that the proposed ATC Retrofit would accomplish
would be higher retail prices for gasoline and diesel fuel, owing to the costs of that
retrofit itself. Emphatically, consumers would not enjoy “more fuel” as a result. Because
competition already adjusts retail prices to compensate for seasonal temperature
variation, there simply is no need to require an expensive, elaborate and likely confusing
and disruptive system of automatic temperature compensation at the retail level in
California.

Alternative systems for measuring retail motor fuel transactions
Quantity and price units

Every retail motor fuel transaction has two components: the quantity of fuel being
purchased (measured in some standardized unit of physical volume) and the price per unit of that
fuel (expressed in monetary units — such as U.S. dollars — for each quantity unit).

In retail transactions, there generally are alternative systems of weights and measures
available for measuring the quantities and expressing the prices involved. For goods sold by
weight, for example, transactions can be denominated in tons (both long and short),
hundredweights, pounds or ounces, as well as in metric measures such as metric tons, kilograms,
and grams. For goods sold by liquid volume, there are gallons, quarts, pints, fluid ounces, cubic



inches, British imperial gallons and quarts, and so forth, along with metric alternatives such as
cubic centimeters, liters, kiloliters and cubic meters.

Conversion between alternative quantity units

Any volume expressed in terms of one unit of measure can be easily and exactly
converted into the equivalent volume measured in terms of any other unit of volume measure.
For example, it is simple to convert quantities measured in U.S. pounds into the equivalent
number of kilograms and — relevant to the present matter — quantities measured in U.S. gallons
can be easily and accurately restated in terms of the equivalent number of liters.

At the same time, if one knows the competitively-determined price in dollars per unit for
one volume unit of measure, simple arithmetic yields the competitive price if the good or
commodity is instead measured in some other unit of volume. As one example (shown in
Figure 1), if one knows the current retail price for a gallon of gasoline, it is straightforward to
determine the equivalent price for a liter purchased at retail.

Figure 1.
Changing from gallons to liters affects only the price per unit, not total outlays.

Change from U.S. Gallons to Liters

Total Total cost of
Size of quantity Dealer's Resulting 100 US
Unit of quantity units target total | dealer target gallons
measurement unit (cubic available sales street price (23,100 cubic
for quantity sold inches) for sale revenue per unit inches)
Before U.S. Gallon 231.00 8,000.0 $3.000 $300.00
$24,000
After Liter 61.02 30,285.2 $0.792 $300.00
Change -73.58% -73.58% 0.00%

Since examples of this sort will be used repeatedly in this paper, it is useful to spend
some time on how Figure 1 was constructed. It starts with the assumption that the retailer has
8,000 U.S. gallons available for sale, for which he hopes to realize $24,000 in sales revenue.’
This requires that he achieve a target street price of $3.000 per gallon. Now assume that his
sales must henceforward be measured in liters (at 61.02 cubic inches per liter) instead of U.S.

7

At this point, it does not matter whether the 8,000 gallons have been measured in gross units (i.e.,

not compensated for temperature variation) or net (i.e., temperature-compensated) units. Similarly, it

does not matter at this point how the dealer arrived at his target revenue of $24,000. In later variations on
this basic illustration, it will be specifically assumed that the retailer’s wholesale cost per gallon is $2.875
(or $23,000 for 8,000 gallons) and that if his target margin per gallon is 12.5 cents, his target retail price

per gallon should be $3.000. Selling 8,000 at $3.000 per gallon would generate $24,000 in sales revenue.
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gallons (defined as 231.00 cubic inches). Simple arithmetic shows that the retailer would derive
30,285.2 liters from the 8,000 U.S. gallons. But at what retail price would he seek to sell each
liter? The answer — $0.792 — is gotten by dividing the $24,000 in target sales revenue by the
30,285.2 liters available for sale.

There are several features of this example that should be noted. First, it is the retailer’s
motivation to keep constant his total sales revenue — combined with the fact that he operates in a
competitive business environment — that drives the result. He cannot hope to repeatedly achieve
more than $24,000 in sales revenue because competition from his rivals would make that
impossible. At the same time, he cannot repeatedly settle for less than $24,000 in sales revenue
because this would mean that his return over time would be insufficient to sustain him in
business.

Second, as this example shows clearly, it is easy to translate between any two units of
measure when each can separately be expressed in terms of a specific number of cubic inches per
unit.

Third, and most importantly, a change in the unit of measure by a particular percentage
would result in a change in the retail price per unit by the same percentage. In this example —
going from U.S. gallons to liters — the volume of the unit of measurement declines by 73.58
percent (from 231 to 61.02 cubic inches). Therefore, it should not be surprising that the dealer’s
target street price per unit also falls by 73.58 percent (from $3.000 to $0.792).

Fourth, and last, this example makes clear that the change from U.S. gallons to liters did
not give the consumer any “more” or “less” fuel than before. A retail customer who — prior to
the change from gallons to liters — purchased 100 gallons (23,100 cubic inches) in a month for
$300.00 now receives over 378 “units” for his $300.00. But it should be obvious that this does
not mean that he got “more” fuel following the change from U.S. gallons to liters. If the retailer
switched from liters back to U.S. gallons so that the consumer then received his 23,100 cubic
inches in larger units of measure (namely, gallons), this also would not mean that he was getting
“more” fuel after the switch.®

These four principles are again illustrated in Figure 2, in which the assumed change is
from U.S. gallons (231 cubic inches) to imperial gallons (277.40 cubic inches).

However, this seems to be the “logic” implicit in the CEC Staff Report.
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Figure 2.
Changing to imperial gallons affects only the price per unit, not total outlays.

Change from U.S. Gallons to Imperial Gallons

Total cost
Size of Total Resulting of 100 US
quantity quantity Dealer's dealer gallons
Unit of unit units target total target (23,100
measurement for (cubic available sales street price cubic
quantity sold inches) for sale revenue per unit inches)
Before U.S. Gallon 231.00 8,000.0 $3.000 $300.00
$24,000
After Imperial Gallon 277.40 6,661.8 $3.603 $300.00
Change 20.09% 20.09% 0.00%

Quantity units defined by temperature

Next, | extend these examples to deal with changes in fuel volume induced by changes in
temperature. As is well-known to anyone familiar with the “hot fuel” allegations, the variation
in the volumes occupied by gasoline and diesel fuel due to temperature variation has motivated
the so-called net gallon, which (in the case of gasoline) occupies 231 cubic inches only at 60°F.
At temperatures in excess of 60°F., a net gallon occupies more than 231 cubic inches, while at
temperatures below 60 F., a net gallon is smaller than 231 cubic inches. So, in contrast to a
gross gallon — which always is 231 cubic inches, regardless of the fuel’s temperature — the
volume (in cubic inches) of a net gallon of fuel varies directly with temperature.

But the key insight is that any “gallon” defined in terms of a reference temperature — such
as the net gallon defined at 60°F. — corresponds to a known number of cubic inches at any other
temperature, owing to the linear relationship between the temperature of a net gallon of motor
fuel and its volume in cubic inches. This is illustrated in Figure 3, which shows the number of
cubic inches occupied by a net gallon at temperatures from 30to 100°F. Because of this simple
linear relationship, at any particular temperature there is one — and only one — “size” of a net
gallon of gasoline or diesel fuel, and knowing the temperature of the fuel is the same as knowing
the size in cubic inches of a net gallon of that fuel.



Figure 3.
At each temperature, the volume of a net gallon is a known constant.
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This means that fuel units defined in terms of temperature are no different than any other
fuel units that are defined in terms of cubic inches, notwithstanding the CEC Staff Report’s
mistaken assertion to the contrary.” The fact that the number of cubic inches varies as the
temperature varies is a red herring. The important point is that at any particular temperature the
number of cubic inches is a known constant, and retail competition can and will lead to the
appropriate adjustment in the price per unit.

Next, consider a change in the quantity unit of measure from U.S. gallons to a
hypothetical “75 F. reference temperature gallon”*° as shown in Figure 4, which is similar to
Figures 1 and 2 already discussed. It should not be surprising that the retailer’s resulting
target street price of $3.031 per “gallon” is 1.035 percent greater than the original $3.000 per
gallon, because — at 233.39 cubic inches — the volume of this 75 F. reference temperature gallon
is 1.035 percent greater than a 231-cubic inch U.S. gallon.

S The CEC Staff Report incorrectly claims at p. 6 that “A change from gross to net gallons at retail
stations in California would not be similar to a conversion to the metric system...because the cubic inches
dispensed to retail motorists would vary according to temperature. The number of cubic inches dispensed
to retail motorists if stations converted to liters would be fixed under varying temperature (emphasis in
original).”

10 Defined as the volume — 233.39 cubic inches — occupied by a net gallon at 75°F.
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Figure 4.
Changing to "75° gallons" affects only the price per unit, not total outlays.

Change from U.S. Gallons to "75° F. Reference Standard Gallons"

Total cost
Size of Total Resulting of 100 US
Unit of quantity quantity Dealer's dealer gallons
measurement unit units target total target street (23,100
for quantity (cubic available sales price per cubic
sold inches) for sale revenue unit inches)
Before U.S. Gallon 231.00 8,000.0 $3.000 $300.00
$24,000
After 75° Gallon 233.39 7,918.0 $3.031 $300.00
Change 1.04% 1.04% 0.00%

Taken together, Figures 1, 2 and 4 illustrate an important principle: If retail sales of
gasoline and diesel take place in a competitive market, that retail competition insures that any
change in the size of the unit used to measure quantity would necessarily be accompanied by an
equal change in the competitive price per “unit”. A consumer would never receive “more” or
“less” fuel, and she would not pay “more” or “less” for that fuel. Her total dollar outlays for a
specific quantum of fuel — such as 23,100 cubic inches or 100 U.S. gallons — would remain the
same, regardless of which system of quantity units is used and regardless of the differences in the
size of the particular units of measure.

“Net” and “gross” systems of measurement

Because volumes of motor fuel can be measured using any of several quantity units —
such as U.S. gallons, liters, net gallons, “reference temperature gallons”, and the like — it is
necessary to insure that the physical unit used to measure quantity and the retail price per unit
are based on the same unit of measurement.

The “hot fuel” controversy arises from the fact that quantities of fuel sold in the U.S. can
be measured using either of two alternative systems, gross gallons or net gallons.** As a result,
the price of fuel can be denominated in dollars per gross gallon or in dollars per net gallon.

This is summarized in Figure 5, a simple diagram that illustrates four possible scenarios
for measuring retail sales of motor fuel generated by forming the possible combinations of the
two systems for measuring quantities with the two systems for measuring price per unit:

1 A net gallon of fuel is defined as the quantity of fuel (measured by weight) that would occupy
231.0 cubic inches at 60F. A gross gallon — alternatively, a U.S. gallon — of fuel occupies 231.0 cubic
inches regardless of temperature.



Figure 5.

Four possible scenarios for measuring retail fuel transactions.

I;ﬁ;ig(sni In NET gallons
a(?'ustment Gop || (EMEREIE:
J compensated)
temperature)
In $ per GROSS
gallon (no adjustment I I I
How the for temperature)
PRICE of fuel
is expressed
at retail In $ per NET gallon
(temperature- I I I IV
compensated)

Scenario | Retail sales are measured in gross gallons and priced in dollars per gross
gallon.

Scenario Il Retail sales are measured in net gallons but sold at the price per “unit” that
would prevail if sales were measured in gross gallons.

Scenario 111  Retail gasoline sales are measured in gross gallons but priced at the same
dollars per unit that would prevail if retail quantities were measured in net
gallons.

Scenario IV  Retail gasoline sales are measured in net gallons and priced in dollars per

Consumers’ interests are protected as long as retail fuel sales take place in a highly
competitive market and the same system — it does not matter whether gross or net — is used when

How the QUANTITY of fuel
is measured at retail

net gallon.

measuring both quantities and prices. In terms of Figure 5, if the assumptions of

Scenario | are met (in other words, in the absence of temperature compensation at the retail
pump, the price is determined in a competitive retail market and denominated in terms of dollars
per gross gallon), then consumers’ interests are as fully protected as they would be under
Scenario 1V, but without the costs generated by the implementation of automatic temperature
compensation. It is the core assumption of this paper that no dispute or problem arises as long as
retail fuel sales are conducted according to either Scenario | or Scenario IV. This is because,
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under either of these two scenarios, there is no conflict between the system for measuring
quantities and the system for measuring prices.

But Scenarios 11 and 11 would be problematic, because each is predicated on a
fundamental inconsistency between the system for measuring quantity and the system for
measuring prices.'? In any transaction, quantity and price must be measured in terms of units that
are logically consistent with each other, or the result would be nonsensical. For example, no one
would seriously maintain that the total amount of a retail gasoline sale should be calculated by
measuring the quantity in liters and then multiplying that quantity by the price per unit that
would emerge if quantities were measured in gallons. Therefore, it is reasonable to expect that
the retail prices of gasoline and diesel fuel should be expressed in terms of the same physical
unit that is used to measure the quantity of motor fuel being sold at retail.

Net vs. gross systems in the “hot fuel” allegations

The only way to make logical sense of the claims of “hot fuel” activists is that they must
think that fuel sales in California — and in the U.S. generally — currently take place according to
Scenario 111, in which it is assumed that retail prices are stated in dollars per net gallon without
there being any adjustment for temperature-induced expansion when measuring quantities.™
This is illustrated by Figure 6. Only by making such an assumption could these activists expect
(as they do) that current retail prices per “unit” would remain the same even if the quantity unit
was changed from gross gallons to net gallons. While temperature-compensation activists might
believe they are pushing for Scenario 1V, they would be wrong if retail prices actually are
denominated in dollars per gross gallon. Put differently, this means that — as depicted in
Figure 7 — these “hot fuel” activists really are demanding that retail sales be governed by
Scenario 11, which improperly mixes net quantity units with prices stated in terms of gross units.

12 Whether retail transactions are based on the same system of measure as is used in connection with

so-called “upstream” transactions is irrelevant. But there would be a problem if a mixed system (i.e., a
combination of gross and net measures) were used at retail. Specifically, if net quantity units were
required solely on the ground that net units also were employed in “upstream” transactions, while retail
prices somehow continued to be expressed in dollars per gross gallon, the result would be economic
chaos.
13 For what else could these activists mean when they insist that consumers “aren’t getting what
they paid for”? If this is not their assumption, then retail sales would be taking place under Scenario |
currently, effectively mooting the entire “hot fuel” controversy.
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Figure 6.
The status quo as seen by the “hot fuel” activists.
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Figure 7.
The scenario actually demanded by the “hot fuel” activists.
How the QUANTITY of fuel
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Net vs. gross systems in the CEC Staff Report

The CEC Staff Report appears to be predicated on different assumptions than those made
by the “hot fuel” activists (Figures 6 and 7). Instead of assuming that retail fuel sales
currently are measured in gross gallons but priced in terms of net gallons (Figure 6), the CEC
Staff Report offers no explicit assumption at all. But the CEC staff appears to accept that
retailers’ sales and prices are both measured in gross gallons (i.e., Scenario I as shown in
Figure 5).*

But by claiming that — at least in the short- and medium term following the ATC Retrofit
— retailers could be expected to dispense temperature-compensated net gallons at their
unchanged former prices for U.S. (or gross) gallons, the CEC Staff Report assumes that retail
sales would follow Scenario Il in Figure 8 during that interval.

Figure 8.
The CEC Staff Report’s “short- and medium-term” scenario.
How the QUANTITY of fuel
is measured at retail
LU ELROE In NET gallons
gallons (no
. (temperature-
adjustment for compensated
temperature) P )
In $ per GROSS
gallon (no I
How the adjustment for
PRICE of fuel | temperature)
is expressed
at retail In $ per NET gallon
(temperature- I I I
compensated)

14 It should be pointed out, however, that the CEC Staff Report makes a contradictory assumption

in connection with its attempt to analyze the “information asymmetry” supposedly inherent in current
retail fuel sales in California. There the CEC staff explicitly assumes that “Retailers price fuel on a net
gallon basis and then sell the fuel on a gross gallon basis.” See CEC Staff Report at Appendix R, p. 149.
In its body, the CEC Staff Report cannot be making this assumption (that retail prices currently are priced
on a net gallon basis). If it did, the anticipated revenue “recapture” by retailers would lift pump prices to
supracompetitive levels, something that is economically incompatible with the “highly competitive
business environment” within which retailers are deemed to operate.
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Only in the long term does the CEC Staff Report concede that retailers would manage to
recapture their previous revenue levels by achieving pump prices that are consistent with the
temperature-compensated, net gallons they would be dispensing. This is illustrated by
Scenario IV in Figure 9.

Figure 9.
The CEC Staff Report’s “long-term” scenario.
How the QUANTITY of fuel
IS measured at retail
11 EROSS In NET gallons
gallons (no
. (temperature-
adjustment for compensated
temperature) P )
In $ per GROSS
gallon (no adjustment I I I
How the for temperature)
PRICE of fuel
is expressed
at retail In $ per NET gallon
(temperature- I I I I V
compensated)

“Net” and “gross” systems are equally valid alternatives

The net and gross systems of measurement provide alternative depictions of the same
objective facts, as is illustrated by Figure 10. So long as each is used independently and
consistently, either system of measurement can be used in retail operations and transactions,
because they are two different ways of measuring the same objective reality. As should be clear
from the examples shown in Figures 1, 2 and 4, no objective aspect of that reality changes
depending on which measurement system is employed. In particular, the total dollar cost to a
motorist for a given quantum of fuel would be identical under either Scenario I or Scenario IV.
A problem would arise only if one fails to use a particular system consistently by, for example,
mixing quantity units from one system with price units from the other.
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Figure 10.

Net and gross systems are equally valid alternatives for the same objective

reality.

In "Cold" Climate (gasoline at 45° F.)

Dealer's
Size of target
"gallon" | Dealer's | Dealer's | Dealer's | Dealer's street
Total (in cost of Implicit target target price
"gallons" cubic delivered | cost per gross sales per
delivered | inches) fuel "gallon" | margin | revenue | "gallon”
Measured in NET Gallons* 8,082.8 228.61 $2.846 $2.969
$23,000 $1,000 $24,000
Measured in GROSS Gallons | 8,000.0 231.00 $2.875 $3.000
In "Hot" Climate (gasoline at 75° F.)
Dealer's
Size of target
"gallon" | Dealer's | Dealer's | Dealer's | Dealer's street
Total (in cost of Implicit target target price
"gallons" cubic delivered | cost per gross sales per
delivered | inches) fuel "gallon” | margin | revenue | "gallon"
Measured in NET Gallons* | 7,917.2 233.39 $2.905 $3.031
$23,000 $1,000 $24,000
Measured in GROSS Gallons 8,000.0 231.00 $2.875 $3.000

* "Net Gallons" are used in this and subsequent exhibits for illustrative purposes. In actuality, retailers receive only
"Gross Gallons™ but may be billed for "Net Gallon” equivalents.

Figure 10 illustrates how a dealer’s receipt and sale of the same physical quantity of
gasoline can be accounted for using either of two systems: Scenario | (with prices and physical
units expressed in gross gallons) or Scenario 1V (with prices and physical units denominated in
net gallons). The essential equivalence of these two alternative systems is the result of the
competitive discipline that leads a retailer to seek to generate the same $24,000 in total revenue
from an assumed wholesale delivery of gasoline, no matter whether he conducts his trade in
gross units or in net units.

Figure 10 also illustrates the impact of temperature variation on these two alternative
systems for measuring retail transactions in motor fuel. Obviously, temperature differences have
no impact when both prices and quantities are measured using net units. But gross measurement
systems are equally capable of adjusting for temperature variation, even though this can result in
different numbers of gross gallons available for sale from the same physical quantum of gasoline
as its temperature changes. Retail competition compensates for the varying number of available
gallons by inducing the dealer to set target street prices that vary by the exact amount needed to
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insure that selling that fuel will generate the target $24,000, regardless of the temperature of the
fuel at the time.

That a consumer would fare equally well under consistently-applied gross and net
systems of measurement is demonstrated in Figure 11. In a “cold” climate, the dealer’s target
sales revenue of $24,000 would lead him to seek a retail price of $2.969 per net gallon or $3.000
per gross gallon. But the key point of Figure 11 is that it would cost a consumer $297 for 100
net gallons of gasoline, no matter whether the retailer’s pump prices were stated in terms of net
gallons or gross gallons.™ Similarly, in a “warm” climate, the motorist’s cost for 100 net gallons
of gasoline would be identically the same at $303, no matter whether the retailer dispensed fuel

in net gallons or gross gallons.

Figure 11.

A consumer’s total outlay is identical using either the net or gross system.

In "Cold" Climate (gasoline at 45° F.)

Dealer's
Total Size of Dealer's target Total retail
"gallons" "gallon” (in Implicit street price | cost of 100
available for cubic cost per per net
resale inches) "gallon" "gallon" gallons
Measured in NET Gallons* 8,082.8 228.61 $2.846 $2.969 $297
Measured in GROSS Gallons 8,000.0 231.00 $2.875 $3.000 $297
In "Hot" Climate (gasoline at 75° F.)
Dealer's
Total Size of Dealer's target Total retail
"gallons” "gallon” (in Implicit street price | cost of 100
available for cubic cost per per net
resale inches) "gallon" "gallon™ gallons
Measured in NET Gallons* 7,917.2 233.39 $2.905 $3.031 $303
Measured in GROSS Gallons 8,000.0 231.00 $2.875 $3.000 $303

The careful reader will notice that — for the purposes of Figures 10 and 11 — it was
assumed that the dealer’s wholesale price was $2.875 per gross gallon and that he sought to

15

This paper makes occasional reference to a particular “quantum of fuel”, meaning a fixed number

of net gallons. The fact that the number of net gallons is invariant with respect to temperature is used
only for convenience of exposition, and such usage should not be taken to mean that measuring retail
transactions using net units is inherently superior to using gross gallons.
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achieve a retail margin of $0.125 per gross gallon. However, nothing of substance would change
if it were assumed instead that the dealer paid a wholesale price of $2.875 per net gallon and
sought a margin of $0.125 per net gallon, a fact demonstrated in Figures 12 and 13. In this
alternative, a consumer would pay the identical amount — $300 — for the fixed quantum of
gasoline (i.e., 100 net gallons), regardless whether the retail transaction itself were denominated
in terms of gross gallons or net gallons.

Figure 12.
Nothing changes if the dealer’s targets are denominated in net gallons.

In "Cold" Climate (gasoline at 45° F.)

Dealer's
Size of Dealer's Dealer's Dealer's Dealer's target
Total "gallon" cost of Implicit target target street
"gallons" (in cubic delivered cost per gross sales price per
delivered inches) fuel "gallon" margin revenue "gallon"
Measured in
NET Gallons* 8,082.8 228.61 $2.875 $3.000
$23,238 $1,010 $24,248
Measured in
GROSS Gallons 8,000.0 231.00 $2.905 $3.031
In "Hot" Climate (gasoline at 75° F.)
Dealer's
Size of Dealer's Dealer's Dealer's Dealer's target
Total "gallon" cost of Implicit target target street
"gallons" (in cubic delivered cost per gross sales price per
delivered inches) fuel "gallon” margin revenue "gallon”
Measured in
NET Gallons* 7,917.2 233.39 $2.875 $3.000
$22,762 $990 $23,752
Measured in
GROSS Gallons 8,000.0 231.00 $2.845 $2.969
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Figure 13.

A consumer’s total outlays are the same under net and gross systems.

In "Cold" Climate (gasoline at 45° F.)

Measured in NET Gallons*

Measured in GROSS
Gallons

Total Size of Dealer's
"gallons™ "gallon" (in Implicit Dealer's target Total retail cost of
available cubic cost per street price per 100 net gallons
for resale inches) "gallon" "gallon"
8,082.8 228.61 $2.875 $3.000 $300
8,000.0 231.00 $2.905 $3.031 $300

In "Hot" Climate (gasoline at 75° F.)

Measured in NET Gallons*

Measured in GROSS
Gallons

Total Size of Dealer's
"gallons" | "gallon" (in Implicit Dealer's target Total retail cost of
available cubic cost per street price per 100 net gallons
for resale inches) "gallon" "gallon"
7,917.2 233.39 $2.875 $3.000 $300
8,000.0 231.00 $2.845 $2.969 $300

The inconsistency of the “hot fuel” activists

The “hot fuel” activists have what can only be described as a schizophrenic approach to
the measurement issues presented by variations in fuel temperature, a fact illustrated in
Figure 14. These activists prefer to overlook entirely the retail fuel transactions that occur in
“cold” climates. This no doubt is due to the fact that — were they to apply the same “logic” they
employ when analyzing transactions in “hot” climates — they would have to conclude that it is
the consumers who are “ripping off” the retailers in these colder states.
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Figure 14.
“Hot fuel” activists prefer to ignore retail transactions in “cold” climates.

Dealer's
|g nore Transactions Dealer's Dealer's Dealer's Dealer's target
- o " . cost of Implicit target target street price
INn CO I d Cl Imates delivered cost per gross sales per
fuel "gallon”  margin revenue "gallon"
Measured in NET
Gallons* 8,082.8 228.61 $2.875 $3.000
$23,238 $1,010 $24,248
Measured in GROSS
Gallons 8,000.0 231.00 $2.905 $3.031
In "Hot" Climate (gasoline at 75° F.)
Dealer's
Size of Dealer's | Dealer's | Dealer's | Dealer's target
Total "gallon" cost of Implicit target target street price
"gallons™ | (in cubic | delivered | cost per gross sales per
delivered | inches) fuel "gallon" | margin | revenue "gallon"
Measured in NET
Gallons* | 7,917.2 233.39 $2.875 $3.000
$22,762 $990 $23,752
Measured in GROSS
Gallons | 8,000.0 231.00 $2.845 $2.969

But there is another telling inconsistency even within their analysis of retail fuel
transactions in “hot” climates. As was illustrated in Figure 7, temperature-compensation
activists effectively are demanding that retail sales of “hot” fuel be measured using a mixed
system of measurement units — namely Scenario Il — with quantities measured in net gallons but
sold at unadjusted gross prices per unit.

Figure 15 shows the consequences that would result if a retailer actually attempted to
conduct his business in the way demanded by the “hot fuel” activists (assuming a fuel
temperature of 75°F.). Because these activists would expect the dealer to dispense larger (i.e.,
233.39-cubic-inch) net gallons at this temperature — but at the same $3.000 target retail price the
dealer previously sought on each gross gallon sold — this would result in an immediate and
significant reduction in the dealer’s sales revenue and profitability. In the illustration in
Figure 15, the dealer’s gross margin would decline by nearly 25 percent. Since the dealer’s
other costs of doing business also must be covered by that gross margin and since his net profit is
only a small fraction of the total gross margin, such a 25-percent reduction likely would erase his
entire profit, and over time, would jeopardize the very existence of the retailer’s business.
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Figure 15.

The effect of the “hot fuel” activists’ demands on a retailer’s gross margin.

In "Hot" Climate (gasoline at 75° F.)

What the CEC Staff
Report advocates...

...compared to
current transactions
using GROSS
guantities and prices

Dealer's
Size of Total target
"gallon" | "gallons" Dealer's street Resulting | Change in
(in available target price Actual dealer dealer's
cubic for sales per sales gross gross
inches) resale revenue "gallon" revenue margin margin
233.39 7,917.2 | $24,000.00 | $3.000 | $23,751.60 $751.60 -$248.40
T
231.00 8,000.0 | $24,000.00 | $3.000 | $24,000.00 | $1,000.00

The “hot fuel rip-off” controversy

The allegations themselves

Starting — and ending — with a few propositions, its adherents claim that the “hot fuel rip-
off” is a proven scientific fact:

Since the 1920s, most U.S. motor fuel transactions have been conducted on a
“net” basis'® at all levels of distribution except retail sales to consumers.

The volumetric expansion and contraction of gasoline and diesel fuel due to

variations in temperature are well-established scientific facts.

Consequently, a 231-cubic-inch gallon of fuel at 60° F. contains more energy than
does a 231-cubic-inch gallon measured at a warmer temperature.

Most U.S. retail sales of motor fuel take place at temperatures that — on average —

exceed 60° F.Y

16 That is, denominated in gallons that are temperature-compensated to 60 ° F.

o Taken over the entire U.S. and all seasons of the year, the temperature of gasoline sold at retail

supposedly averages about 64.7° F. But this estimate is based on figures collected by an unnamed

manufacturer of storage tank monitoring equipment, the sampling properties of which are unknown.
(Testimony of Richard Suiter, National Institute of Standards and Technology, before the Domestic
Policy Subcommittee of the Oversight and Government Reform Committee, June 8, 2007 at p. 4.) The
estimate supplied by this manufacturer for California (74.7F.) has been shown by the California Fuel
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On the basis of these propositions — and nothing more — the “hot fuel” activists assert that
motorists are not getting the fuel that they paid for because U.S. retailers sell fuel in
volumetrically-measured, 231-cubic-inch gallons with no adjustment or compensation in price or
volume to correct for differences in temperature or in energy content. By selling this “hot fuel”,
gasoline retailers supposedly have been shorting consumers by about 800 million gallons of fuel
annually and overcharging them by billions of dollars each year.*® The “hot fuel” activists also
charge that retailers collect approximately $350 million each year in state and federal fuel taxes
on the so-called “phantom gallons” created by temperatures in excess of 60 F. that they keep for
themselves rather than remitting to the government.

The most recent “hot fuel” controversy was sparked by a series of articles that appeared
in late 2006 and in 2007 in the Kansas City Star under the byline of Steve Everly that purported
to document the supposedly decades-long practice by which U.S. retailers of gasoline and diesel
fuel had been systematically shortchanging their customers.® Using fuel storage tank
temperature data, the impact of state-by-state average temperatures on fuel volume, and state-by-
state motor fuel consumption data, the Star and Everly calculated that retail sales of “hot fuel”
cost consumers approximately $2.3 billion annually.?

Temperature Survey — which yielded an average statewide temperature of 71.1° F. — to be not just
“slightly” but significantly overstated. (CEC Staff Report at p. 25)

18 Statement of Joan Claybrook, President, Public Citizen, “Hot Fuel Means Big Rip-Off at
Gasoline Pumps,” December 14, 2006 (“[in] a practice common in the gasoline retail industry...retailers
have been ripping off consumers to the tune of an estimated 2 billion dollars a year.”)

19 The “hot fuel” charges were initially laid out in two 2006 front-page articles by Steve Everly:
“It’s Hot Fuel for You, Cold Cash for Big Qil,” Kansas City Star, August 27, 2006 at p. Al; and
“Technology, New Rules Can Fix Hot-Fuel Issues,” Kansas City Star, August 28, 2006 at p. A1. These
were followed by more than a half dozen additional articles written by Mr. Everly and published by the
Star in 2006, 2007 and 2008.

20 Everly’s and the Star’s methodology was sketched as follows:

The fuel temperature data was gathered by the National Institute of Standards and
Technology from storage tanks at 1,000 gas stations and truck stops in 48 states and the
District of Columbia during a period from 2002 to 2004.

The NIST data revealed that the average temperature of fuel across the
country and year-round was 64.7 degrees Fahrenheit — almost 5 degrees higher than the
government standard of 60 degrees.

The Star estimated how much fuel sales were affected in each state based on the
state’s average fuel temperature and how much fuel volume would expand or contract
under those conditions. In most states, consumers got less energy per gallon than they
were paying for because fuel temperatures were hotter than the standard. That translates
into lower gas mileage — and more fill-ups down the road. In some cold-weather states,
drivers actually got a bit more energy per gallon because their gas was cooler than the
standard.
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The charges in the Kansas City Star series were taken up, repeated and amplified by a
number of advocates® and journalists at other newspapers.? In 2007, the “hot fuel” allegations
resulted in congressional hearings® and formed the basis for a number of lawsuits brought on
behalf of classes of retail customers that have named various motor fuel retailers as defendants.?*

There are three important subtexts to the “hot fuel rip-off” allegations.

The first is that it is “Big Oil” — seeking to preserve its “hot fuel” profits by
systematically shortchanging its retail customers — that has prevented the implementation of
automatic temperature compensation at retail, while protecting its own interests by insisting on
temperature compensation at all higher stages in the distribution chain from refinery to the
corner gas station. In truth, not all “upstream” transactions are conducted on a temperature-
compensated basis — a fact acknowledged by the CEC Staff Report — and there are economically
reasonable explanations for its actual occurrences that having nothing to do with avoiding “hot
fuel rip-offs”. Further, “Big Oil” owns and operates fewer than 10 percent of gasoline retail
facilities, therefore its influence over retail fuel pricing decisions throughout the nation is
significantly limited.

The second is that “Big Oil’s” hypocrisy is demonstrated by its “rush” in the 1990s to
adopt temperature compensation on retail sales in Canada, supposedly because the industry was
losing money when it sold fuel to motorists at temperatures below 15 C.” Again, there is an
economically rational explanation for the process by which temperature compensation was
initially introduced in Canada and then spread to include the majority of retailers.

The resulting state-by-state consumption change figures were then multiplied by
the prevailing gas price in each state as reported during the last week of July by AAA.
Those state-by-state gas figures were then combined with national figures for diesel
consumption and price to arrive at the $2.3 billion nationwide estimate.
2 These include Joan Claybrook of Public Citizen, John Siebert of the Owner-Operator
Independent Drivers Association (OOIDA), and Jamie Court and Judy Dugan of OilWatchdog (a project
of Consumer Watchdog.org, formerly known as The Foundation for Taxpayer and Consumer Rights
(FTCR).
22 Including Elizabeth Douglass and Ronald D. White, Los Angeles Times, and David R. Baker, San
Francisco Chronicle.
23 Hearings on Hot Fuels, Subcommittee on Domestic Policy of the Committee on Oversight and
Government Reform, Rep. Dennis Kucinich, Chairman, June 8 and July 25, 2007.
24 These individual actions have been consolidated into the multi-district action captioned In re:
Motor Fuel Temperature Sales Practices Litigation (MDL 1840) that has been assigned to the U.S.
District Court for the District of Kansas.

2 The Canadian reference temperature for motor fuel transactions that is roughly equivalent to 60" F.
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The third is that the state of Hawaii and George Mattimoe, its then Deputy Director of
Weights and Measures, have shown that individual states can effectively end the “hot fuel rip-
off” by requiring retailers to dispense larger “gallons” that — on average — compensate motorists
for temperature-induced expansion. As is discussed at greater length below, the entire “Hawaii-
Mattimoe” legend also is a myth. In particular, the introduction of the slightly larger “Hawaii
gallon” did not “save” motorists anything. Because retail prices increased by the percentage
given by the ratio of the volume of the “Hawaii gallon” to the U.S. statutory gallon, Hawaiian
consumers’ outlays for a given quantum of motor fuel were unchanged.

Not surprisingly, “hot fuel” advocates prefer to focus attention on just those states — like
California — in which the average temperature of dispensed fuel exceeds 60° F. and, therefore,
the “hot fuel” overcharges supposedly are greatest. These activists appear to have little to say
about the significant number of “colder” states in which — by their logic — it is the retailers who
have been “ripped off” by consumers.

The “hot fuel” allegations are unproven conjectures

But the ATC proponents’ conclusions are pure conjectures that have never been verified
by independent data. The “hot fuel” adherents appear to take as given their assumption that
actual retail prices reflect the true market price for temperature-compensated net gallons. That
is, they assume that actual retail prices have not been adjusted in any way to account for the
volumetric expansion that occurs when fuel is greater than 60° F. The “hot fuel” adherents
maintain that — in the absence of direct evidence that each retailer consciously calculates the
adjustment to his retail price required by the actual temperature of the fuel in his tanks — no such
“adjustment” ever occurs.

Put it in terms of scientific analysis and hypothesis-testing, all that these activists offer is
a hypothesis about retail profits that they derive from the fact of temperature expansion,
measurement of retail sales in 231-cubic-inch gallons regardless of temperature, and the average
retail price per gallon at which those sales were made. But this in no way proves that retailers
have actually extracted and pocketed any “hot fuel” profits. A hypothesis may have been
formulated, but it has not been subjected to confirmation using independent data.

In other words, these claims by temperature-compensation activists — like any conjectures
— must be shown to be consistent with all the relevant facts before they should be accepted as
true. To the extent there is any validity to these claims, it means that it is the retailers who are
reaping these “hot fuel” profits, not upstream refiners and wholesale marketers (because, say the
“hot fuel” activists, ATC governs transactions at these higher levels in the distribution chain).
So it needs to be demonstrated that independent, direct measurements of actual retail store
profitability confirm the existence of the supposed “hot fuel” profits. Similarly, it must be
shown that the trends in the number and profitability of retail gasoline stores are consistent with
the alleged decades-long existence of the supposedly massive “hot fuel” profits. If the actual
data are inconsistent with these implications of the “hot fuel” allegations, then there ought to be
considerable skepticism about the “hot fuel” claims.
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Similarly, if it can be demonstrated that the retail prices posted for gasoline actually are
the result of the competitive interactions of retailers and consumers, and that these prices do
reflect the effect of temperature on volume, then the entire edifice erected by the temperature-
compensation proponents simply collapses.

The economic flaw in the “hot fuel” activists” argument is their assumption that prices
currently charged at retail stations have not been adjusted for the effect of temperature because
these activists see no evidence that each retailer makes the overt adjustments to his or her pump
prices that would be required. In the absence of such explicit, overt adjustments by retailers,
they argue that the street prices posted by retailers must be for the same temperature-
compensated “net” gallons that they purchased at wholesale. Since retailers currently pump
gross (or uncompensated) gallons, the “hot fuel” activists insist that motorists fail to receive
“what they paid for.”

The “hot fuel” activists also insist that the “rip-off” exposed by the Kansas City Star has
since been “proven” by the Kucinich hearings® as well as by the CEC Staff Report itself.?’

But nothing of the sort has occurred. The activists’ conclusions regarding the size and
dollar value of the supposed “rip-off” really are nothing more than conjectures, based only on the
physics of motor fuels subjected to temperature variation. The “hot fuel rip-off” allegations
“predict” the accumulation of billions of dollars in ill-gotten “hot fuel” profits by retailers, but its
adherents have done nothing to actually go out and directly measure these profits to see if they
even exist and that their magnitude and geographic distribution are even consistent with the “hot
fuel” rip-off hypothesis.

2 David Tanner, “BREAKING NEWS: U.S. House report validates “hot fuel” rip-off,” Land Line:

The Business Magazine for Professional Truckers, June 7, 2007 (emphasis added)
http://www.landlinemag.com/Special_Reports/2007/Jun07/060707 _hotfuel.htm

2 Judy Dugan, “CEC Deep Freeze On Hot Fuel,” OilWatchdog, December 4, 2008 (emphases

added) http://www.oilwatchdog.org/articles/?storyld=24060&topicld=8072
“A California Energy Commission (CEC) draft report on the “hot fuel”
ripoff proves beyond doubt that consumers are unfairly treated at the
pump...
“The CEC draft...fully acknowledges that consumers suffer annual loss
in the hundreds of millions of dollars statewide (emphases added).”
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The CEC Staff Report and the “hot fuel” allegations

Pursuant to AB 868 directing the California Energy Commission “to conduct a cost-
benefit analysis and make recommendations relative to the implementation of automatic
temperature compensation devices at retail service stations,” the staff of the California Energy
Commission conducted a nearly year-long series of workshops that culminated in late November
with publication of the Fuel Delivery Temperature Study: Staff Report.?

Yet even though the “hot fuel” allegations led directly to the CEC Staff Report, there is
an unmistakable tension between the two. At no point does the CEC Staff Report discuss the
“hot fuel” allegations, much less endorse them.

While the CEC Staff Report does not even refer to the “hot fuel” controversy, its
derivation of the potential consumer benefits from the ATC Retrofit are similar in methodology
and amount to the “hot fuel profits” calculated for California by the Kansas City Star.*® Unlike
the implicit charge of the “hot fuel activists”, the CEC Staff Report does not claim that retailers’
pump prices are denominated in dollars per net gallon while they sell temperature-expanded
gross gallons to motorists. But the CEC Staff Report does insist that

[F]uel sold at retail in California has not been volume-adjusted to
compensate for variations in temperature, leading to concerns over
potential inequities for retail motorists.**

At the same time, the CEC Staff Report concedes that retailers operate in a “highly
competitive business environment.”** The CEC Staff does not realize that, as a matter of
economics, this concession is sufficient to establish that retail competition must adjust retail
prices to compensate for temperature variations. Otherwise, retailers would be earning
supracompetitive (i.e., “hot fuel’”) profits, which are economically incompatible with a “highly

28 Davis, Chapter 398, Statutes of 2007.

29 CEC-600-2008-012-SF, Gordon Schremp, Principal Author, November 2008 (hereinafter referred
to as the CEC Staff Report).

%0 Everly and the Kansas City Star calculated that retail purchasers of gasoline in California were
being “ripped off” by approximately $509 million per year, while the CEC Staff Report estimates that the
annual benefit of the ATC Retrofit to California purchasers of retail gasoline would have amounted to
$376 million during the April 2007 - March 2008 study period. The approximately $133 million annual
difference is explained by the fact that the Kansas City Star assumed the average annual temperature of
gasoline sold at retail in California was 74.7 F., while the CEC Staff Report concludes that the correct

figure was at 71.7 F., or 3.6 F cooler.
3 CEC Staff Report at p. 5.
82 CEC Staff Report at p. 72.
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competitive” market. It seems not to have occurred to the authors of the CEC Staff Report that
competition might cause the price of the gross gallons dispensed by retailers to vary inversely
with the temperature of that fuel. Nor does the CEC Staff Report explain how the thousands of
California retailers — who operate in a highly competitive business environment — would be able
to restore and sustain the supracompetitive prices that would be needed to “recapture” their
previous revenue levels.

As a result, the CEC Staff Report appears to view the proposed ATC Retrofit in a vacuum
— as something that California could mandate — with the only important question being whether
it would succeed in transferring the $438 million annually from retailers to motorists in the long
term. The CEC Staff Report is interested only in whether that “consumer benefit” would be
economically achievable and sustainable, and not in whether it is needed to correct the status
quo. In short, the CEC Staff Report treats the ATC Retrofit as something akin to a “no fault”
remedy for a nonexistent problem.

Consumers would not enjoy “more fuel” after the ATC Retrofit

The CEC staff appears to seriously believe that mandating the ATC Retrofit would result
in “more fuel” for California motorists. How else can one interpret such statements as:

If Automatic Temperature Compensation (ATC) was required in
California, [the] benefits would include more fuel for consumers
(emphasis added).*

or the following:

Potential Consumer Benefits Resulting From ATC Retrofit
This section of the report details the staff efforts to properly
characterize and quantify [the] potential benefits. It should first be
noted that “consumer benefits” have been denoted as the monetary
value of the additional transportation fuel that California motorists
would have received if ATC devices had been in place during the
study period of April 2007 through March 2008. The additional
fuel would be in terms of slightly larger size gallons as measured
in cubic inches that would occur under circumstances in which
retail fuel temperatures are warmer than 60 degrees Fahrenheit.**

Not content to leave it at that, the CEC Staff Report continues:

% CEC Staff PowerPoint presentation at its June 5, 2008 workshop, Slide 6.

34 CEC Staff Report at p. 75 (emphases added).
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It is understood that retail transactions transitioning from gross to
net gallons will not alter the total demand for fuel consumed over
the study period, but rather result in variable size gallons
depending on temperature. The main question to address is
whether consumers would retain the additional cubic inches
dispensed from ATC fuel dispensers during warmer period [sic] of
the year without any attempt by retail station owners to recapture
this revenue by raising prices of fuel and non-fuel goods.*

One hardly knows where to begin. What “additional fuel” or “additional cubic inches” is
the CEC %taff Report talking about, especially when any changes “will not alter the total demand
for fuel”?%

All that would be accomplished by either the ATC Retrofit or the adoption of a “new
reference temperature” would be to change the size (in cubic inches) of the “gallon” used to
measure retail fuel transactions. Under the ATC Retrofit, the size of that “gallon” would vary
throughout the calendar year as a function of the seasonal variation in fuel temperature. Under
the “new reference temperature” option, the size of that “new” gallon would be fixed at 232.77
cubic inches.

Because the size of a “gallon” at each possible alternative temperature is fixed and
known — owing to the linear relationship shown in Figure 3 — the changes following the ATC
Retrofit or the “new reference temperature” would be no different in principle than the
hypothetical change from U.S. gallons to British imperial gallons that has already been shown in
Figure 2. Inthat example, competition resulted in dealers’ target retail prices increasing from
$3.000 to $3.603, or by the same percentage that a 231-cubic-inch volume must be increased in
order to occupy 277.4 cubic inches. Also in that example, if a consumer had been purchasing
23,100 cubic inches (or 100 U.S. gallons) at $300 before the change, she would receive the same
23,100 cubic inches for the same $300 following the change. She definitely would not receive
“more fuel” after the switch.

As already shown in Figure 4, the adoption of any particular “reference temperature” —
such at 75'F — has no effect on the total quantum of fuel received by a consumer or the total
amount he pays at retail for it.

% Id.
% Assume that a consumer buys 20 gallons of gasoline at $3.00 per gallon, for a total outlay of
$60.00. The “logic” implicit in the CEC Staff Report is best illustrated by a scam in which a confidence
man promises to quadruple the amount of gasoline received by that consumer while at the same time
reducing by half his cost per unit. Whereupon the scam artist switches from gallons to quarts to measure
the quantity of fuel purchased while reducing the retail price “per unit” from $3.00 to $1.50. By the
“logic” implicit in the CEC Staff Report, the consumer would be getting “more” fuel at a “lower” price
per unit, but he would now have to pay $6.00 — or twice as much — for each gallon as was previously
necessary.

27



But as will be demonstrated in a later section of this paper, the same logic applies to
“gallons” of fuel that vary in size (measured in cubic inches) due to seasonal changes in fuel
temperature. At each possible temperature over the annual seasonal cycle, the volume occupied
by a specific quantum of fuel (e.g., a specific number of net gallons) is fixed and known. More
to the point, the number of gross gallons available to a retailer for sale to consumers also is fixed
and known by him. In a competitive retail market, the retailer will aim for a target pump price
that compensates him for the wholesale cost of that fuel while also allowing him to cover his
other expenses and to earn a competitive return.

In other words, resorting to automatic temperature compensation to adjust for seasonal
variations in temperature is, in principle, no different than mandating a sequence of changes in
the applicable “reference temperature” throughout the calendar year. While each “gallon” may
contain more (or fewer) cubic inches, this would not mean that motorists received “more” (or
“less”) fuel. After all, the whole point of automatic temperature compensation is that it is
supposed to ensure that consumers receive the same number of net gallons for a given outlay in
dollars.

Because motorists do not receive “more fuel” following a change from U.S. gallons to
gallons defined by a “reference temperature” greater than 60’ F., they similarly would not get
“more fuel” following the proposed ATC Retrofit. Rather, they would continue to receive the
same total number of net gallons at the same total cost.

Put succinctly, the CEC Staff Report tries to quantify the “potential consumer benefits
resulting from the ATC Retrofit” by adding up the “additional cubic inches of fuel” that
consumers would “receive” with each “gallon” purchased and then valuing these additional
cubic inches at unchanged retail prices. But consumers would be equally well off if the price
they must pay per U.S. gallon is reduced to account for temperature-induced expansion. This is
exactly what is achieved currently by retail competition without the expense and disruption that
would be occasioned by the ATC Retrofit.

The choice for retailers: increase price immediately or go out of business

The CEC Staff Report appears to be based on the assumption that only the costs of the
ATC Retrofit itself might eventually lead retailers to successfully increase their street prices, but
even here it expects that any such increases would be only partially successful and, in any event,
would succeed only “in the long term”. The CEC Staff Report appears to liken retailers’ raising
their pump prices in order to “recapture” their erstwhile revenue streams as an attempt to “get
even” for the ATC Retrofit, rather than as critically necessary for them to remain economically
viable.

Gasoline retailing is competitive, as economists — and, one hopes, the CEC staff — use
that term. This means that industry participants enjoy on average only normal competitive
profits and that, at the margin, participants earn a return that is just sufficient to induce them to
remain in business. Were retailers somehow required to pay for the costs of implementing
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temperature compensation at their stations out of their competitively-determined and -limited
profits, this could reduce their profitability to a level below the minimum necessary to induce
them to continue in operation.

The CEC Staff Report fails to recognize that — as a matter of elementary economics — the
ATC Retrofit would necessarily result in an immediate increase in retail prices that exactly
offsets the “benefits” it imagines consumers would enjoy as they received “more fuel” at
unchanged retail prices.

Since retail competition already adjusts pump prices in response to temperature variation
— thus insuring that the retail price of fuel remains constant when expressed in terms of net
gallons — and dealers currently operate in a highly competitive environment, these dealers do not
have any “hot fuel” profits out of which to absorb the increase in their wholesale cost per
“gallon” that would be induced by either the ATC Retrofit or a new “reference temperature” for
California. Instead, the gross margins out of which they must pay their other expenses and earn
a competitive profit would be immediately and substantially reduced.

The amount of this reduction would entirely eliminate retailers’ profits and leave them
unable to fully cover their other costs of doing business. According to the CEC Staff Report, the
ATC Retrofit would extract $438 million per year in revenue from fuel retailers, at least in the
short- and medium term.®” According to the most recent “station count” published by NPN
News, there are approximately 9,700 such retailers in California. Simple arithmetic indicates
that the average California motor fuel retailer would lose $45,155 in sales revenue each year
following the ATC Retrofit. This greatly exceeds the $33,000 in annual pre-tax profits that the
CEC Staff Report gives as the total profit earned by the average fuel-dispensing convenience
store over the period from 1998 through 2007.%® The CEC Staff Report does not indicate how
California dealers could absorb such a revenue loss and remain in business.

Instead, the CEC Staff Report opines that retail competition would make it difficult for
dealers to increase their pump prices to compensate for the larger “gallons” they would dispense
under either the ATC Retrofit or the switch to the “California reference temperature option”.
This is exactly backwards, because it is that very competition that would force retailers to
increase their pump prices immediately upon implementation of either option, or quickly go out
of business.

In terms of economics, requiring retailers to dispense larger temperature-compensated
gallons would be effectively the same as increasing their wholesale cost per “gallon”. Again in
terms of elementary economics, this would amount to an increase in each retailer’s direct (or
marginal) cost per unit sold. In a competitive market, if all firms are confronted with an
identical increase in their direct cost per unit sold, the market-equilibrium price per “gallon”

3 CEC Staff Report at p. 76.

CEC Staff Report at p. 83.
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must go up by the amount of that increase in the cost per “gallon”. Competitors who fail to
achieve this higher price would eventually go out of business.

In acknowledging that retailers operate in a highly competitive business environment, the
CEC Staff Report takes this to mean that this “can, at times, create temporary difficulties and
challenges with regard to recovering increased expenses” that depends on the “spheres of
competition” within which each retailer operates.

But these “increased expenses” that the CEC staff has in mind appear to involve only the
cost of the proposed ATC Retrofit itself. It is true that — for the most part — these would be one-
time fixed expenses that would not vary directly with the number of gallons sold. Economists
term these “indirect” or “fixed” expenses, and distinguish them from direct (or marginal) costs
that do vary directly with the quantity of the product produced or sold. In general, it is true that
competition does not guarantee that an individual seller or producer will be able to recover
increases that he alone experiences in his indirect or fixed expenses by increasing his prices.

However, when all sellers incur the same expense — and consumers have no alternative
sources for the product they sell — then there is little to restrain an attempt by individual sellers to
increase retail prices in order to compensate for that increased expense.*

The CEC Staff Report is wrong as a matter of economics when it suggests that retailers
would respond to an immediate increase in their direct (marginal) cost per unit of gasoline only
in the long term. The speed and extent by which increases in dealers” marginal costs are
transmitted to pump prices has been extensively studied by economists who generally have
found that increases in retailers’ wholesale cost for fuel are substantially passed through to retail
pump prices within about a week or two and in their entirety within at most a few weeks.*

%9 In principle, pump prices — on a cost per gallon basis — could increase by more than is needed to

compensate for the average retailer’s cost to implement the ATC Retrofit. In a competitive market
comprised of sellers with differing cost structures, the impact on the market equilibrium price of a cost
increase incurred by all sellers is a function of its impact on the cost structure of the marginal (or least
efficient) seller. In the present context, this is the “low monthly volume” retailer. Assuming that this
retailer must expend the same total dollar amount to retrofit his pumps as a “high volume” retailer, he
would sell fewer gallons per month over which he could hope to distribute these retrofit costs. This
would require that — in order to successfully shift the cost of his ATC Retrofit to his customers — he would
have to achieve a greater increase in his per-gallon pump prices than would be necessary for his “high
volume” rivals. Because of this, these rivals might be content to see retail prices per gallon increase by
enough to allow their “low volume” competitor to recover his ATC Retrofit costs, even though such an
increase would be more than enough to cover their own such costs. The result could be that retail prices
increase by more than the aggregate cost of the ATC Retrofit, allowing the higher-volume dealers to
“over-recover” their own costs.
40 See (among other examples): Severin Borenstein, Colin Cameron and Richard Gilbert, "Do
Gasoline Prices Respond Asymmetrically to Crude Qil Price Changes?", Quarterly Journal of Economics,
112 (February 1997); Energy Information Administration, “Price changes in the Gasoline Market,”
February 1999; and Michael Burdette and John Zyren, Gasoline Price Pass-through, Energy Information
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The illusion of “increased prices on non-fuel items”

As a matter of economics, it is even more difficult to understand how the CEC Staff
Report concludes that retailers would or could defray the cost of the ATC Retrofit or their
increased wholesale cost per “gallon” by raising prices on the non-fuel items they sell.** %2

First of all, such a shift — even assuming it were feasible — would in no way reduce the
total cost ultimately born by consumers for the ATC Retrofit. It would merely shift some of that
total cost to other items also purchased by motorists who patronize motor fuel retailers with
convenience stores. Even if such a shift were feasible, it would be nonsensical as a matter of
economics to pretend that the cost to Californians of the ATC retrofit is limited to just that
portion that results in higher pump prices.

But to the extent that motor fuel retailers — especially convenience stores — sell such
items, they do so in competition with supermarkets, fast food outlets, non-fuel convenience
stores, auto stores, drug and sundries stores, and the like. Therefore, to suggest that motor fuel
retailers could profitably raise their prices on non-fuel items can mean only that — at present —
such retailers must be failing to maximize their profits. If station owners could simply increase
prices on their non-fuel items to pay for the costs of the ATC Retrofit without harming their
ability to compete with non-fuel retailers, then it would have been economically rational for
them to have done so already. In other words, because of the competitive environment in which
they operate, it must be assumed that the prices at convenience stores for non-fuel items have
been established at levels that maximize retailer profits, and that a further increase in these prices
would only decrease those profits. It is not clear how the CEC staff has obtained the expertise to
render such a judgment and to perceive an unexploited opportunity for increased profitability
that apparently has eluded the owners and operators of the more than 100,000 fuel-selling
convenience stores in the U.S.

Administration Petroleum Marketing Annual, 2003 at
http://www.eia.doe.gov/pub/oil_gas/petroleum/feature_articles/2003/gasolinepass/gasolinepass.htm.
e CEC Staff Report at p. 68. (“[CEC] Staff assumes that retail station owners will attempt to
recover these [ATC Retrofit] costs by raising prices on products that are sold at retail stations, both fuel
and non-fuel commodities.”)

42 CEC Staff Report at p. 73. (“For example, retail stations that sell fuel and non-fuel commodities
(such as convenience stores) have increased flexibility to attempt incremental expense recovery by
increasing prices for multiple goods (gasoline and foodstuffs) and/or services (car washes). But a retail
station that only sells transportation fuels has less flexibility and can only attempt to pass along increased
expenses by raising the price of fuel they sell. These types of retail stations are estimated to account for
less than 20 percent of the gasoline and diesel fuel sales.”)
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It should be obvious that the other sellers of the non-fuel items that are also available at
retail stations would incur no increased costs in connection with the ATC Retrofit because they
have no fuel dispensers. But the CEC Staff Report does not explain how motor fuel retailers
could successfully shift the increased capital costs of the ATC Retrofit itself and their higher per-
“gallon” wholesale fuel costs to the non-fuel items available in their convenience stores when
none of the non-fuel retailers with whom they compete would have experienced similar cost
increases.

Since motor fuel retailers have no latitude to shift the costs of the ATC retrofit and higher
per-*“gallon” wholesale costs to their sales of non-fuel items, this means that these costs must be
shifted in their entirety to retail fuel prices. In particular, an increase in the per-“gallon”
wholesale price — an increase in the retailer’s marginal cost — will necessarily be passed through
in its entirety to pump prices.

But so too would be the cost of the ATC Retrofit itself, which cannot be shifted to non-
fuel items because the competing non-fuel sellers of such items would not have to undertake any
ATC Retrofit and incur similar fixed or indirect cost increases. And because all motor fuel
retailers would face the same increased costs — and because consumers seeking to purchase
gasoline or diesel fuel would have no alternative sources — it also is likely that retailers would be
able to pass such costs through to their pump prices in their entirety.*

The CEC Staff Report’s “increased price transparency benefit”

Because the CEC Staff Report ultimately concludes that neither the ATC Retrofit nor the
“new reference temperature option” would yield measurable benefits in the form of “more fuel”
for California consumers in the long term, the only positive contribution to the “benefits” side of
the cost-benefit analysis that the CEC staff has managed to identify comes from the so-called
“increased price transparency benefit” of $3.2 million per year that supposedly would result from
the ATC Retrofit.**

43 A credible argument can be made that, in the new equilibrium, more than 100 percent of the ATC

Retrofit costs could be passed through to retail customers. Here is how that might happen: In a
competitive equilibrium, the market clearing price is determined by the costs of the least efficient
producer. The indirect cost of the ATC Retrofit would loom larger for those retailers who sell relatively
smaller fuel volumes per month. This is because they have fewer gallons of retail sales over which to
distribute (or amortize) the fixed costs of the ATC Retrofit. If these low-volume retailers seek street
prices that allow them to fully recapture their ATC Retrofit costs, and if it is their street prices that
determine the market price, then all of the higher-volume, more efficient retailers would be content to
match the pump prices of their less-efficient rivals, thus enabling them to “over-recover” their own ATC
Retrofit costs.
44 CEC Staff Report at pp. 76-78. Even if the CEC Staff Report’s analysis were otherwise
unassailable — which it emphatically is not — it still would be the case that consumers would enjoy only
half of that $3.2 million per year. As a matter of elementary economics, half of the benefit attributed by
CEC staff to ending the supposed “deadweight loss” would be retained by retailers; consumers’ gain
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The “logic” of CEC Staff Report’s Information Asymmetry Model is this: In the absence
of the ATC Retrofit, consumers buy “more” gasoline at “higher” prices than they would if they
had full information regarding the temperature of the fuel in a retailer’s tanks.*> But in order to
“find” and “monetize” this putative benefit, the CEC staff has resorted to a misguided attempt to
force the “hot fuel” controversy and the proposed ATC Retrofit into the economic frameworks of
deadweight loss and consumer surplus. As is shown below, this attempt fails as a matter of
economics.

The main justification offered by the CEC Staff Report for the proposed ATC Retrofit is
that it would enable consumers to enjoy “more fuel”. But in the context of the Information
Asymmetry Model, motorists are better off if they buy “less fuel”; “more fuel” supposedly is the
harm that arises in the absence of automatic temperature compensation.

Moreover — as demonstrated later in this paper — competition already leads to
adjustments in retail prices in response to seasonal changes in the prevailing average fuel
temperature in each local area, and each consumer’s repeated purchases are sufficient to protect
against the possibility that the average temperature of a motorist’s fuel purchases might
significantly exceed the prevailing average fuel temperature in the local area.

So what additional “increased price transparency benefit” potentially remains that can be
realized only by implementing the ATC Retrofit? According to the CEC Staff Report, this
supposed benefit comes from ending the danger that a consumer might “overpay” for fuel
purchased from a particular retailer because the consumer does not realize how “warm” that
retailer’s fuel is. In other words, this consumer would buy “too many” gross gallons because he
does not realize that each such “gross” gallon contains marginally less energy. But following the
ATC Retrofit, the consumer would be assured that he is getting “identical” net gallons, no matter
which station he patronizes.

This argument has a surface plausibility, except that it overlooks all those consumers who
currently “underpay” for fuel because they do not realize how “cool” that fuel is relative to the
prevailing average temperature. These consumers would be roughly equal in number to the
consumers who “overpay” because of the same “information asymmetry”. So for all motorists in
the aggregate, the “increased price transparency benefits” would be zero, because the positive
benefits conferred on motorists who would otherwise “overpay” for “warmer-than-average” fuel
are cancelled out by the negative benefits of those motorists who would otherwise “underpay”
for “cooler-than-average” fuel.

would be limited to the remaining half. See, for example, Robert S. Pindyck and Daniel L. Rubinfeld,
Microeconomics (5" ed.), (Prentice Hall, 2001) at pp. 288-293.

4 CEC Staff Report at p. 149 (“The inefficiency occurs from consumers consuming more gallons

than they would have if they had full information on the fuel temperature.”).
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According to the CEC Staff Report, the value of the supposed “increased price
transparency benefit” is measured by the difference between the “larger” number of “higher-
priced gallons” that consumers unwittingly buy (because they are unaware of actual fuel
temperatures and cannot work out the “true” price per net gallon) and the “smaller” number of
“lower-priced gallons” they would purchase after the ATC Retrofit. In the diagram that
accompanies Appendix R, the “increased price transparency benefit” is gained by ending the total
“deadweight loss” that arises because there are non-zero differences between the pre- and post-
ATC Retrofit prices and quantities.

But the CEC Staff Report’s attempt to use the diagram in Appendix R to analyze the
problem supposedly raised by the sale of “warmer than average” fuel to an unsuspecting
consumer is problematic. In that scenario, either the dispensed quantum of fuel is too small or
the price per unit of fuel is too high, but not both simultaneously.*® The reason this is important
is that the “deadweight loss” triangle in that diagram has nonzero area only if Pnone (the price per
unit paid by consumers in the absence of ATC) is greater than Psy (the price per unit that would
prevail under ATC) and at the same time Qnone (the quantity of fuel purchased by consumers in
the absence of ATC) exceeds Qs (the quantity of fuel they would buy if they enjoyed the “price
transparency” promised by ATC). Otherwise that triangle has zero area and there would be no
deadweight loss.*’

The only way that Qnone > Qi Can be satisfied is if the analysis is limited to transactions
measured in gross gallons involving just those consumers purchasing at retailers whose fuel
temperature exceeds the local cross-sectional average. Similarly, the only way that Ppone > Prun
can be satisfied is if the analysis focuses on just those motorists who buy at stations whose fuel
temperature exceeds the prevailing cross-sectional average.

In other words, the only way that the CEC Staff Report can achieve its desired result is if
it ignores those consumers who purchase at retailers with fuel temperatures that fall below the
prevailing local average.

But measured over all California purchasers of motor fuel at retail, the putative
“increased price transparency benefit” has got to be zero. Following the ATC Retrofit, all that
would change is that market transactions — originally measured in gross gallons and proceeding
at prices denominated in dollars per gross gallon — henceforward would be conducted using net

46 In other words, it cannot be the case that both the quantum of fuel is too small and at the same

time the price charged for that quantum of fuel is too high.
o There is another way to see that the diagram in Appendix R is wrong. In that diagram, Pnone >
P and Qnone > Qsun Only because CEC Staff Report assumes an inward shift (i.e., toward origin) in the
demand curve from Dy, info t0 Dsunl info, Mmeaning that the consumer purchases less fuel at every possible
price per unit. But how can this be, if consumers are supposed to be getting more fuel following the ATC
Retrofit?
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gallons to measure quantity and priced in dollars per net gallon. But nothing real would change,
only the units used to measure the transactions (and these have changed in compensatory ways,
leaving total market quantities and dollar outlays absolutely unchanged).

But since California motorists in the aggregate would receive the same total quantity of
fuel (measured in net gallons) for the same total dollar outlay following the ATC Retrofit as they

did before, there would be no difference between Pnone and Py and no difference between

Qnone and Qsyy1, the area shown in Appendix R as the total “deadweight loss” would disappear,
and the “increased price transparency benefit” would be zero.

This means that the fact that the ATC Retrofit would enable some motorists to avoid
“overpaying” for warmer-than-average fuel in particular transactions would be exactly offset by

the negative “benefits” of those motorists who would lose the opportunity to “underpay” for
cooler-than-average fuel.

Hawaii and the “New Reference Temperature Option” for California

The CEC Staff Report’s “new reference temperature option”

The possible adoption of a “new reference temperature option” is the fallback option
favored by “hot fuel” activists in the event that full automatic temperature compensation is not
mandated.® The CEC Staff Report also considered this option — with 71.1° F. selected as the
reference temperature — as an alternative to the ATC Retrofit.

The CEC Staff Report refers to the “new reference temperature option” as the “Hawaii
example™*® because it would result in the use of a larger “California gallon” to measure retail
fuel quantities similar to the “Hawaii gallon” adopted by the State of Hawaii at the urging of
George Mattimoe.>® Advocates of the “reference temperature” option believe that the judicious
choice of a particular reference temperature would save consumers money because retail sales
would henceforward be measured using “larger gallons” that more nearly approximate the
volume of a net gallon at prevailing local fuel temperatures. However, these same advocates are
also fearful that some “inequities” would remain, because actual fuel temperatures could still
vary from the adopted “reference temperature”. For example, these consumers become

48 See, for example, Letter of Judy Dugan of Consumer Watchdog to the California Energy

Commission, December 3, 2008 (“If the CEC recommends a legislative prohibition [of any voluntary fuel
temperature compensation]...it must recommend adoption of a cost-free but less accurate solution — a
statewide reference temperature of 71 degrees [even though this] would offer less benefit to consumers in
warmer parts of the state, and be a greater cost burden on retailers in colder parts of the state.”).

o CEC Staff Report at p. 14.

50 The CEC staff interviewed Mr. Mattimoe in connection with its report. (CEC Staff Report at p. 13)
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concerned if they think that the chosen reference temperature is not identically equal to the local
average fuel temperature, or if the seasonal variation in fuel temperatures around that particular
reference temperature is “too large”.

These beliefs — and concerns — are misplaced. No matter what specific reference
temperature is selected, its imposition in a competitive market for retail motor fuel sales would
have absolutely no effect whatever on the prices paid by consumers for a specified quantity of
fuel. But worse, the adoption of a reference temperature conveys the erroneous impression to
consumers that there is some significance to the particular reference temperature chosen, and that
a different reference temperature would yield different results at the pump.

The CEC Staff Report succumbed to this mistaken view:

Energy Commission staff believes that a reference temperature is a
more viable option in Hawaii because there is very little seasonal
volatility in climate temperatures throughout the year, as well as
very small geographic difference in temperature in areas
dispensing gasoline on any given day. California, on the other
hand, has many climate zones that have large variations in seasonal
temperatures throughout the year. The existence of the diversity
and range of temperatures at any given time in California would
also make the reference temperature option not as preferable as it
is in Hawaii.™

The particular reference temperature selected makes no difference

This finding shows that the CEC staff does not understand that — in a competitive market
— redefining the “size” of the quantity unit used to measure retail sales of motor fuel would have
no effect whatever on consumer outlays for fuel. Moreover, it simply would not matter whether
that chosen reference temperature was exactly equal to the average temperature of fuel in the
relevant geographic area, or indeed, whether it was even within the annual range of such
temperatures. By extending Figure 4, these conclusions are demonstrated in
Figures 16, 17 and 18.

Figure 16 is the same as Figure 4 except that it assumes that 50 F. (rather than 75’) is
the “reference temperature”.®* Since — at 229.41 cubic inches — this “50°F. reference temperature
gallon” is 0.69 percent smaller than a U.S. gallon, it should not be surprising that the resulting
target street price of $2.979 (obtained by dividing the target sales revenue of $24,000 by the
8,055.6 available “50 gallons”) is 0.69 percent less than the target retail price of $3.000 for a
U.S. gallon.

o CEC Staff Report at p. 107.

52 By design, this is more than 20 cooler than California’s actual average fuel temperature.
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Figure 16.

Changing to "50° gallons" affects only the price per unit, not total outlays.

Change from U.S. Gallons to "50° F. Reference Standard Gallons"

Total cost
Size of Total Resulting of 100 US
Unit of quantity quantity Dealer's dealer gallons
measurement unit units target total target street (23,100
for quantity (cubic available sales price per cubic
sold inches) for sale revenue unit inches)
Before U.S. Gallon 231.00 8,000.0 $3.000 $300.00
$24,000
After 50° Gallon 229.41 8,055.6 $2.979 $300.00
Change -0.69% -0.69% 0.00%

Next, consider Figure 17, which assumes that the “reference temperature” is 90 F.
Because — at 235.78 cubic inches — this “90 gallon” is 2.07 percent larger than a 231-cubic inch
U.S. gallon, the resulting target retail price per “gallon” is 2.07 percent greater than the target

retail price of $3.000 per gross gallon, or $3.062.
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Figure 17.
Changing to "90° gallons" affects only the price per unit, not total outlays.

Change from U.S. Gallons to "90° F. Reference Standard Gallons"

Total cost of
Size of Total Resulting 100 US
Unit of quantity quantity Dealer's dealer gallons
measurement unit units target total target street (23,100
for quantity (cubic available sales price per cubic
sold inches) for sale revenue unit inches)
Before U.S. Gallon 231.00 8,000.0 $3.000 $300.00
$24,000
After 90° Gallon 235.78 7,837.8 $3.062 $300.00
Change 2.07% 2.07% 0.00%

Finally, Figure 18 analyzes the change in the target retailer price per unit under the
assumption that 71.1°F. is adopted as the “California reference temperature”. The resulting
target street price of $3.023 is 0.77 percent greater than $3.000, which is to be expected since at
232.77 cubic inches, the “California gallon” is 0.77 percent bigger than the 231 cubic inches

occupied by a gross gallon.

Figure 18.
Changing to "71.1° gallons" affects only the price per unit, not total outlays.

Change from U.S. Gallons to "71.1° F. California Reference Temperature Gallons"
Total cost
Size of Total Resulting of 100 US
Unit of quantity quantity Dealer's dealer gallons
measurement unit units target total target street (23,100
for quantity (cubic available sales price per cubic
sold inches) for sale revenue unit inches)
Before U.S. Gallon 231.00 8,000.0 $3.000 $300.00
$24,000
After 71.1° Gallon 232.77 7,939.2 $3.023 $300.00
Change 0.77% 0.77% 0.00%

Each of Figures 4 and 16 through 18 analyzes the effect on a retailer’s target price
per unit assuming a switch from gross gallons as the unit of measure to each of four alternative
“reference temperature gallons” where each “reference temperature gallon” is defined as the
number of cubic inches occupied by a net gallon at the indicated temperature (respectively, 75,
50, 9Cor 71.1°F.). The key is that each of these “reference temperature gallons” actually is
defined in terms of a specific number of cubic inches. In other words, in the case of each
reference temperature, the number of cubic inches is constant and independent of the actual fuel
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temperature at the time of the transaction for which a particular “reference temperature gallon” is
used as the quantity unit. For example, a “71.1’F. California gallon” will occupy identically
232.77 cubic inches at every possible temperature from, say, 30F. all the way up to 100°F. In
other words, its volume in cubic inches does not vary as the fuel temperature varies.

But at any particular actual fuel temperature, a consumer would pay the same amount
for a given quantum of fuel — measured in a fixed number of cubic inches — no matter which of
these four “reference temperature gallons” actually is used. Suppose the actual fuel temperature
is 82F. and that competition has established $3.000 per U.S. gallon as the target retail price,
meaning that it would cost a consumer $300 to purchase 100 U.S. gallons (or 23,100 cubic
inches). As already demonstrated in Figures 4 and 16 through 18, it would cost the same
$300 to purchase 23,100 cubic inches of gasoline no matter which of the four “reference
temperature gallons” had been adopted at the time and no matter the actual temperature —
whether 36F. or 100 F. or anywhere in between — of the fuel itself.

The “Hawaii example” and the “hot fuel” activists

It should not be surprising that Hawaii’s well-known switch to a “80°F. Hawaiian
reference standard gallon” likely had absolutely no effect on retail consumers’ outlays for a
given quantum of gasoline. As summarized in Figure 19, the 234.19 cubic inch “Hawaiian
gallon” would have been about 1.38 percent larger than a U.S. gallon. Maintaining the current
hypothetical (rather than the retail prices that prevailed at the time of the actual imposition of the
“Hawaiian gallon”), and continuing to assume that retailers sought to generate the same target
sales revenue of $24,000, Hawaiian dealers would have had to raise their target pump prices by
the same 1.38 percent to $3.041 per “gallon”.

Figure 19.
A change to 80° "Hawaii gallons" affects the price per unit, not total outlays.

Change today from U.S. Gallons to 80° F. "Hawaii Gallons"

Total cost
Size of Total Resulting of 100 US
Unit of quantity quantity Dealer's dealer gallons
measurement unit units target total target street (23,100
for quantity (cubic available sales price per cubic
sold inches) for sale revenue unit inches)
Before U.S. Gallon 231.00 8,000.0 $3.000 $300.00
$24,000
After 80° Gallon 234.19 7,891.1 $3.041 $300.00
Change 1.38% 1.38% 0.00%
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Nevertheless, the so-called “Hawaii example” remains a favorite of the “hot fuel”
activists, having been prominently mentioned in the Kansas City Star series in late 2006 and
taken up subsequently by other “hot fuel” activists.>* > The CEC Staff Report cites the State of

%3 Steve Everly, “Technology, New Rules Can Fix Hot-Fuel Issues,” Kansas City Star, August 28,

2006, p. Al:

OAHU, Hawaii | Idyllic weather, pounding surf and a warm, welcoming
culture help make Hawaii unique in this nation.

So does its gallon of gas.

The Hawaiian gallon contains nearly 234 cubic inches of fuel — about
three cubic inches more than is dispensed in the rest of the United States.
The extra volume, required by state law, helps offset the hotter
temperature in this tropical climate, which causes the gasoline to
expand. If the gallon wasn’t temperature-adjusted, Hawaiians would
receive less energy per gallon than called for under the government
standard. That’s because for nearly a century, gasoline and diesel have
been dispensed across America at a more-condensed 231 cubic inches —
based on the assumption of a fuel temperature of 60 degrees.

The larger Hawaiian gallon saves consumers in the state millions of
dollars a year. But across the rest of America, consumers will lose an
estimated $2.3 billion this year because of “hot” fuel. No other state
adjusts for temperature fluctuations when dispensing fuel, including
warm-weather states such as California, Texas and Florida, where drivers
lose hundreds of millions of dollars a year.

In fact, few consumers even realize that they’re not getting what they pay
for when they fill up at the pump. That’s because no national law
requires retail station owners to sell fuel at the government standard
of 60 degrees, or use pumps that adjust to reflect the hotter fuel.
That omission might seem odd, especially considering soaring gas prices
and record oil industry profits. As Hawaii proved, states can take action
to address the hot-fuel problem.
>4 Judy Dugan, “Californians Say Aloha (in the Bye-Bye Sense) to Their Savings — State Gasoline
Price Tops Hawaii,” OilWatchdog, March 17, 2008: http://www.oilwatchdog.org/articles/?storyld=19150
Hawaii’s retail gallon of gasoline is larger than in the rest of the U.S.
because of the state’s “hot fuel” law. Hawaii is warm year-round, and so
is gasoline sold in the state, averaging over 80 degrees. Gasoline
expands and loses energy as it heats up. Hawaii requires a gallon slightly
more than 1% larger than the U.S. standard, a hypothetical “60-degree”
gallon.
“In reality, Hawaii’s gasoline is more than a nickel cheaper than
California’s, because drivers are already getting four cents extra worth of
gasoline in each gallon,” said Dugan. “No wonder oil companies and
marketers are so opposed to giving motorists in California and other
warm states a fair measure of fuel by compensating for fuel temperature
on retail sales.”
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Hawaii and George Mattimoe — its then Deputy Director of the Division of Weights and
Measures — as early pioneers in the campaign to end the “hot fuel rip-off.” This acclaim results
from the belief that Hawaii and Mattimoe purportedly saved that state’s motorists “millions of
dollars”*® by resetting retail pumps to dispense larger, “Hawaii gallons” of approximately 234
cubic inches of gasoline rather than statutory U.S. gallons of 231 cubic inches.”’

The CEC Staff Report appears to accept these claims regarding Hawaii:

Hawaii is the only state in the nation that has adopted a form of
temperature compensation at retail outlets. This occurred when the
state increase the size of their gallon from the U.S. standard of 231
cubic inches to a larger Hawaiian gallon of about 233 cubic
inches.™®

In implicit acknowledgment of the “Hawaii example”, AB 868 directed the CEC to
conduct a cost-benefit analysis of the possible establishment of a “different statewide reference
temperature” for use in California. Pursuant to that direction, CEC staff apparently interviewed
Mr. Mattimoe in connection with its consideration of the option of establishing a “California
reference temperature” to be used as the basis retail sales in the state.*

The CEC Staff Report acknowledges the “input and support in the production of this
report” provided by Mr. Mattimoe and the Hawaii Department of Weights and Measures,” and
credits him for having spear-headed the campaign to have a standardized unit of measure
adopted in Hawaii,®* and for reducing the cost of fuel to Hawaiian consumers.®?

% Statement of Joan Claybrook, President, Public Citizen, “Hot Fuel Means Big Rip-Off at

Gasoline Pumps”, December 14, 2006.

http://www.citizen.org/pressroom/print_release.cfm?1D=2337 (“Since the 1970s, Hawaii has adjusted the
standard volume of a gallon of gasoline to account for its warmer temperatures....UItimately, Congress
needs to step in to protect consumers nationwide against hot fuel overcharges.”)

% Janos Gereben, “Technical Wizard Here Helps Us Save on Gas,” Honolulu Star-Bulletin,

November 18, 1975, p. Al.

> The size of this “Hawaii gallon” was determined to be the volume of a net gallon at the average

year-round temperature in Hawaii, 80°F.
%8 CEC Staff Report at p. 1.

> CEC Staff Report at pp. 11, 13-14.
60 CEC Staff Report at pp. i-ii.

o1 CEC Staff Report at p. 13.

62 CEC Staff Report at p. 14 (“Despite improving the situation and reportedly saving consumers

money by having a higher reference temperature...”)
41



But the discussion in the CEC Staff Report also shows that the CEC staff failed to
conduct an independent analysis of the historical record and data to verify the claims made by
Mattimoe® and the “hot fuel” activists regarding the practical effect of imposing the “Hawaii
gallon”. Had it done so, the CEC staff would have discovered that the adoption of that unit of
measure had no effect whatever on the retail cost of fuel to Hawaiian consumers.

What actually happened in Hawalii

The first thing that the CEC staff would have learned is that — rather than instituting the
practice in 1974 as claimed by Mattimoe and others, “Hawaii has been making allowance for the
expansion of gasoline in gasoline pumps since 1969,”% a time when retail gasoline prices likely
were less than about 43.9 cents per gallon.®>

Figure 20 suggests that the adoption of the “Hawaii gallon” would have meant an
increase of substantially less than one cent per gallon in 1969, given the prevailing retail price
levels at the time. Figure 20 incorporates the approximate retail price level that prevailed in
Hawaii in 1969, and shows that the resulting impact on retail prices of the 1969 imposition of the
“Hawaii gallon” would have amounted to about six-tenths of one cent per gallon when retailers’
incorporated their higher wholesale cost per “gallon” into their pump prices.®’

63 Presentation of George E. Mattimoe, “Temperature Correction of Petroleum Products at Retail,”

Report of the 59" National Conference on Weights and Measures 1974 (July 7-12, 1974) at pp. 166-181.
o4 Janos Gereben, “Technical Wizard Here Helps Us Save on Gas,” Honolulu Star-Bulletin,
November 18, 1975, p. AL. Apparently, the 1969 change was implemented at the county (island) level by
action of county commissioners. The effect of the 1974 action by the State of Hawaii was to codify the
counties’ practice into state law.

65 Honolulu Star-Bulletin, “Local Gasoline Prices Vary,” May 19, 1968, p. D7.

66 Honolulu Star-Bulletin, “Third Firm Raises Price of Gasoline, April 23, 1970, p. Al4.
o7 While no specific reference to the impact of the 1969 adoption of the “Hawaii gallon” on retail
prices can be located, it is reasonable to conclude that retailers did adjust their street prices to account for
it. This inference is supported by the fact that retailers did raise their prices in response to other cost
increases during the relevant period. See Honolulu Star-Bulletin, May 19, 1968 at p. D7 (“Local
Gasoline Prices Vary”); April 1, 1970 at p. A5 (“Standard Hikes Price of Gasoline in Isles™); April
23,1970 at p. Al4 (“Third Firm Raises Price of Gasoline”); and November 23, 1970 at p. B3 (“Standard
Oil Stations Boost Gasoline 1 Cent™).
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Figure 20.
Adoption of the "Hawaii gallon" in 1969 increased target retail prices by 0.6¢.

Change in 1969 from U.S. Gallons to 80° F. "Hawaii Gallons"

Total cost
Size of Total Resulting of 100 US
Unit of quantity quantity Dealer's dealer gallons
measurement unit units target total | target street (23,100
for quantity (cubic available sales price per cubic
sold inches) for sale revenue unit inches)
Before U.S. Gallon 231.00 8,000.0 $0.438 $43.75
$3,500
After 80° Gallon 234.19 7,891.1 $0.444 $43.75
Change 1.38% 1.38% 0.00%

A reasonable inference is that the adoption of the “Hawaii gallon” did lead to an increase
in contemporaneous retail prices, but because the amount of the implied increase was so small
and because it came at a time when Hawaiian retailers were increasing their pump prices in
response to other cost increases, consumers did not take particular notice.®

Ironically, the best summary of the impact of adopting a new “reference temperature” is
from Measurement Canada:

Why was 15°C chosen as the reference temperature for ATC?
The reference temperature of 15°C is a long-standing
international standard used in most countries for the
purchase and sale of petroleum products...

Would using a different reference temperature save me money?
No. The actual reference temperature used does not
matter. In the sale of temperature compensated petroleum
products, the volume is based on 15°C. This means that the
consumer is paying for a 15°C litre at a 15°C price, no
matter what the temperature of the product. If a different
reference temperature were chosen, the purchaser would

68 In an interesting side note, while Mattimoe went to some lengths to redefine the unit of measure

for use in retail fuel sales, no similar change was imposed on wholesale transactions in Hawaii. This is
significant because at the time, such transactions were not compensated for temperature in any way.
Consequently, Hawaiian retailers publicly complained that they were being unfairly treated following
Mattimoe’s initiative, because the gasoline they purchased at wholesale was not measured in “Hawaii
gallons” or corrected in any way for expansion due to temperature, while at the same time they were
required to dispense such gallons to their customers. See Honolulu Star-Bulletin, “Is Temperature Meter
Necessary? Buying Gasoline a Heated Issue,” August 5, 1981 at p. A3.
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still receive consistent amounts of product. However, a
different price per litre would possibly be charged if a
different reference temperature were used.*®

The adoption of automatic temperature compensation by Canadian
retailers

As the CEC Staff Report appears to acknowledge, ™ the adoption in the mid-1990s of
automatic temperature compensation by most Canadian retailers resulted from the particular
circumstances in Canada at the time, and does not amount to “proof” of the “hypocrisy” of U.S.
retailers.”" Canadian consumers did not save — or lose — any money on their purchases of
gasoline and diesel fuel following that change. But the Canadian adoption of automatic
temperature compensation did generate considerable confusion and complaints that should serve
as a cautionary warning to proponents of the ATC Retrofit in California.

The permissive legal framework and the specter of underground leaks

In the early and mid-1990s, Canadian retailers became particularly concerned about their
liability for underground leaks from their storage tanks because their stations were not equipped
with automatic tank monitoring systems that would enable them to track their inventories and to
detect any leakage. A spate of negative coverage had appeared in the Canadian press at the
time.”? This created an opportunity for automatic temperature compensation because that
technology would — as a byproduct — enable retailers to better track their underground inventory
and to detect leaks.

69 Measurement Canada, Information Bulletin - Automatic Temperature Compensation and the

Retail Sale of Gasoline and Diesel Fuel, updated 2008-02-21 (emphases added).
http://www.ic.gc.ca/epic/site/mc-mc.nsf/en/Im01094e.html.

70 CEC Staff Report at pp. 14-15.
& See John Siebert, OOIDA, “Temperature Compensation at the Retail Pump,” presentation before
the Interim Meeting of the National Conference on Weights and Measures, January 22, 2007 (“I have two
words for those who oppose temperature compensation at the retail pump: Canada... and CANADA!!!”)
& Winnipeg Free Press, “Buried fuel tanks raise alarm,” July 12, 1993, Al; “Gas leaks [at
Winnipeg service stations] spark merchants’ anger,” March 29, 1993, Al; “Gas stations clean
contaminated soil,” March 29, 1993, B1. See also Halifax Chronicle Herald, “Leaking gas tanks
retailers’ nightmare,” April 6, 1993, pp. B1-2; Calgary Herald, “Gasoline leaks contaminating well
water,” April 22, 1994, Al14; Daily Commercial News, “Buried gas tanks create quandary,” September 7,
1994, pp. 1, 3; Calgary Herald, “Court orders Shell to pay $430,000 penalty; fines, damages assessed
after water contaminated at service station,” November 4, 1995, A3.
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At the same time, Canadian law had been changed — at the urging of a would-be supplier
of the necessary equipment — to allow individual retailers to voluntarily implement automatic
temperature compensation in their dispensers.”

The temporary “first mover advantage” enjoyed by early adopters

More importantly, Canada's colder temperatures gave a "first mover advantage" to early
adopters of ATC technology. This is illustrated by Figure 21, which demonstrates that a
retailer with ATC would have a significant tactical advantage over rivals who had not adopted
ATC. The “early adopter” either could gain additional sales revenue by posting the same
apparent price per liter as his rivals, or he could appear to post a lower price per liter while
keeping his total sales revenue unchanged.

Figure 21.
“First mover” advantage for early adopter of ATC in “cold” climate.
"First Mover" Local Rival
(Installs ATC equipment) Does not install ATC)
Target Target
Fuel tem peratu re Size of Total retail Resulting Size of Total retail
o "gallon" "gallons™ price total "gallon" | "gallons" price Resulting
at 45° F. (in cubic available per sales (in cubic | available per total sales
inches) for sale "gallon" revenue inches) for sale "gallon" revenue
231.00 8,000.0 $3.000 $24,000 231.00 8,000.0 $3.000 $24,000

Without ATC equipment

With ATC equipment

., Option1 (pumpprice | 55861 | 80837 | $3.000 | $24,251
same"” as Local Rival)

or

Option 2 (pump price
"below” Local Rival) 228.61 8,083.7 $2.969 | $24,000

That Canadian manufacturer of ATC equipment — Kraus Technology’ — seized the
opportunity created by the “first mover” advantage and the prospect of improved leak detection
to actively pitch its ATC products to Canadian retailers as a way to boost profits.”® Because of

3 CEC Staff Report at p. 14.

74 Ironically, this is the same Kraus Technology on which the CEC staff relies for its estimates of
the cost of the equipment needed to accomplish the ATC Retrofit.

& Steve Everly, “Hot fuel for you means cold cash for big oil, retailers,” Kansas City Star, August
27,2006 at p. Al.

Hans Kraus, who owned a company in Canada that supplied equipment to the

petroleum industry, helped push the change [in Canadian law to permit voluntary

adoption of automatic temperature compensation].. Kraus had produced a retrofit kit

allowing temperature compensation at existing pumps, and he needed to market his

gizmo. So he prepared a study showing that temperature compensation would make the
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the competitive advantage gained by the first retailer to adopt ATC in a particular local area,
rivals would be forced to follow suit or suffer competitively. When Kraus induced Texaco to
implement it at all their stores, other retailers had no alternative but to follow suit.”

The resulting confusion and complaints among the Canadian public

As was explained and demonstrated earlier in this report, the adoption of automatic

temperature compensation did not "save" Canadian consumers anything. But significantly, it
actually generated a torrent of complaints and negative press accounts because the 15 C
reference standard was warmer than the actual average Canadian temperature of 6 C, and in
particular because motorists felt they were being "shorted" in cold weather.”’

76

industry money in Canada. The industry bought his pitch and pushed for a change in
Canadian law.

Today, sales material used by Kraus Global Products in Canada asserts

that using fuel dispensers that don’t adjust for temperature is an “inherently inaccurate”
way to sell fuel. In one example, the sales material claims an Edmonton, Alberta, gas
station could save $23,000 for every $1 million in fuel it sold.

Written statement of Hugh Cooley, Shell Oil Company, before the Subcommittee on Domestic

Policy of the House Committee on Oversight and Government Reform, July 25, 2007 at p. 3:
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My understanding is that the government of Canada approved
temperature adjustment for retail gasoline fifteen years ago at the urging
of the manufacturer of a temperature adjustment device. A few years
later, some retailers began to temperature adjust, presumably to obtain a
competitive advantage over other retailers as a result of their lowered
unit cost. Once the trend became apparent, other retailers followed to
avoid a competitive disadvantage.

Montreal Globe, “Drivers will pay for unpumped gasoline,” September 15, 1994, D3; Toronto

Star, “Drivers face new squeeze at pump; new meters means less in your tank in winter but more in
summer,” September 15, 1994 at p. B1:

Drivers will be paying millions at the pump for gasoline they’re not getting. Service
stations are installing sophisticated meters that apply a basic law of physics to your bill.
Like all liquids and gases, gasoline expands when it’s hot and contracts when it’s cold.
The new meters charge you as if the gasoline was at 15C, an international standard used
for crude oil tanker loads. “That might be okay for South Carolina, but the average
temperature here should be 5 degrees or less,” said Ron Chalmers, who has spent
$200,000 installing meters on the tanker trucks he uses to deliver fuel to Imperial Oil Ltd.
outlets.

See also The (Kitchener, Ontario) Record, “The federal government aids and abets oil cartel,” June 16,
1998, at p. All:

The oil industry’s most eye-catching piece of robbery is the adjustment of gasoline
pumps to take into account the fact that the volume of gasoline contracts as the
temperature goes down. Unfortunately for consumers, the pumps are set to a temperature
of 15 C, although the average temperature in Canada is only 6 C. The effect is that most
of the year, drivers are actually getting less gas than the pump indicates.
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Once the other retailers in an area were forced to follow suit by acquiring automatic
temperature compensation equipment themselves, the first mover’s competitive advantage would
disappear. In the long run, the principal beneficiaries of the widespread adoption of ATC
equipment were its manufacturers.

No savings by Canadian motorists after the adoption of ATC
Canadian motorists paid the same amount for a given quantity of fuel following the

widespread adoption of automatic temperature compensation as they did prior to it, owing to the
competitive market for retail fuel sales in Canada.

See also: CBC Marketplace, “Are we getting hosed at the pumps?” February 16, 1999.
http://www.cbc.ca/consumers/market/files/cars/gasprice/index.html:
At pumps across Canada, the price isn’t always right.
Most of us don’t pay much attention when we’re filling up. We may check the pump to
verify the price and the number of litre we’re paying for, but that’s about it. But the next
time you fill up, look for a little black sticker that says “this register has been volume
corrected to 15 degrees Celsius.”
What does that mean?
Well, the bottom line is, if it’s colder than 15 degrees, you’re getting less gas than you
paid for.

Critics say there’s a problem with that method in Canada, because the
temperature of gas is closer to the mean air temperature of our country, which is 6
degrees. And because of that, they say for most of the year, you’re paying for gas you’re
not getting.”

“1 think it’s been a bit of a sneaky price increase by the major oil companies that’s been
inflicted on consumers,” says Dave Collins of Wilsons Fuels, an independent retailer in
Halifax, which operates 54 service stations Nova Scotia and New Brunswick. All but
two of them sell gas which is not temperature compensated.

“As a consumer you don’t know that it’s temperature compensating,” Collins says. “The
vast majority of Canadians can’t make an informed choice. They believe that a litre is a
litre is a litre.”

Mike Budded, with the Independent Retail Gasoline Marketers Association of Canada, in
Toronto, agrees, and adds that “the problem as we see it is that an inappropriate
temperature has been picked for compensation.”

47



The CEC Staff Report’s underestimate of the true cost of the
proposed ATC Retrofit

It is highly likely that the estimates of the total costs associated with retrofitting each
California retailer’s dispensers to incorporate automatic temperature compensation are too low
by a significant margin.

First, the CEC Staff Report has uncritically adopted cost estimates from Kraus Global, an
obviously biased source with an apparent history of inducing governments to institute policy
changes for which it turns out to be the principal beneficiary. Moreover, it does not appear that
the Kraus estimates have been adjusted to reflect the price increases that likely would result if all
California retailers tried to purchase and install retrofit kits simultaneously.

Nor is it obvious that individual retailers would be able to borrow the necessary capital at
all, much less at the rates assumed by the CEC Staff Report.

As a matter of economics, it is unlikely that any retailers would want to “beat the rush”
by implementing ATC ahead of any mandatory deadline. This is because — unlike the case in
Canada with its colder temperatures — a California retailer who elected to be an “early adopter”
of automatic temperature compensation would suffer a “first mover disadvantage”, as shown in
Figure 22. This competitive disadvantage arises not just from the dealer’s need to pay for the
ATC Retrofit equipment. The more important cost — and competitive disadvantage — would be
caused by the fact that he would be dispensing “larger” gallons than those pumped by his
competitors following the retrofit. Thus he would face a choice between posting higher apparent
retail prices per “gallon” than his local rivals (in order to maintain his target retail sales revenue)
or sacrificing revenue by posting per-*“gallon” prices that matched his competitors’.

Figure 22.
“First mover” disadvantage for early adopter of ATC in “warm” climate.
"First Mover" Local Rival
(Installs ATC equipment) (Does not install ATC)
Size of Total Target Size of Total Target
Fuel temperature "gallon” | "gallons" retail Resulting "gallon” | "gallons" retail Resulting
at 75° F. (in cubic | available | price per | total sales | (incubic | available | price per | total sales
inches) for sale "gallon” revenue inches) for sale "gallon" revenue

Without ATC equipment

With ATC equipment

. Option 1 (pump price 23339 | 7,9180 | $3.000 | $23,754
same" as Local Rival)

or

Option 2 (pump price PP
“above" Local Rival) 233.39 7,918.0 $3.031 2?2

231.00 8,000.0 $3.000 $24,000 231.00 8,000.0 $3.000 $24,000
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Though it was available to the CEC staff, the CEC Staff Report takes no notice of the
much higher estimate of the cost to implement automatic temperature compensation that was
prepared by the State of Missouri.” If one scales the Missouri estimate of $341 million upward
to reflect the ratio between the number of retail stores in California compared to Missouri, the
result suggests that it would cost over $700 million — rather than the $102 to $123 million figure
arrived at by the CEC staff’ — to accomplish the ATC Retrofit.

Nor does the CEC Staff Report recognize two additional respects in which it likely has
overlooked the true financial cost of its proposed ATC Retrofit:

First, as discussed earlier in this paper, it is reasonable as a matter of economics to expect
that retail prices could increase by more than average retailer’s costs associated with the ATC
Retrofit, owing to the greater proportionate burden that such costs would represent for the
smaller-volume retailers who would be the marginal retail suppliers following that retrofit.

Second, the CEC Staff Report underestimates the effect that the ATC Retrofit would have
on retail prices if some retailers were forced to withdraw from the market rather than incur the
expense needed to remain in business. The CEC staff appears to believe that such withdrawals
would be of concern only if they occurred in “isolated communities”. As a matter of economics,
this is incorrect; economists have documented the fact that reductions in the density of retail
stores lead to increased retail prices, all else constant, no matter where they occur.

How competition adjusts retail prices to account for seasonal
temperature variation.

Like the “hot fuel” allegations themselves, the consumer benefits anticipated by the CEC
Staff Report upon implementation of the ATC Retrofit evaporate if it should be the case that retail
competition already adjusts retail prices for seasonal variations in fuel temperature. As
demonstrated in this section, the discipline imposed on retailers by the need to be able to pay for
their wholesale deliveries of fuel, to cover their other costs of doing business and to earn a
competitive return — combined with unrelenting competition from rival retailers — forces price
adjustments that compensate for the average temperature-induced expansion of motor fuel
volumes in local competitive areas.

In short, the absence of overt temperature-compensation technology at the retail level
does not mean that retail prices are not adjusted for the temperature-induced expansion (and

8 That 2006 estimate — $341 million — was reported by the U.S. Government Accountability Office

in its September 2008 report Stakeholder Views on Compensating for the Effects of Gasoline Temperature
in Volume at the Pump (GAO-08-1114) at p. 18. The State of Missouri has not offered any details about
how that estimate was constructed.

7 CEC Staff Report at p. 4.
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contraction) in fuel volume. The fact that it is market competition from other retailers that forces
the appropriate adjustment — and that dealers themselves do not consciously and explicitly
change their pump prices to achieve this result — does not change the essential fact that retail
pump prices already are adjusted for seasonal temperature variation.

Where the ATC Retrofit would compensate for the temperature-induced expansion in fuel
volumes by, in effect, varying the size of each dispensed “gallon” as fuel temperatures vary,
retail competition achieves equivalent compensation by adjusting the price of each 231-cubic-
inch gross gallon dispensed by retail pumps.®® The practical result is that a consumer’s total
outlay for a specific quantum of fuel (measured, say, in net gallons) would be identical using
either method. The important difference is that adjustment for temperature variation through
retail competition is already in place and effective at zero incremental cost, compared to the
hundreds of millions of dollars that would be required to accomplish the ATC Retrofit. Because
of this, the imposition of the ATC Retrofit on California retailers would not generate any
additional benefits for California motorists, even though it inevitably would saddle them with
higher prices for gasoline and diesel fuel.

Because it is market competition, rather than explicit deliberation and calculation by each
dealer that forces the necessary adjustments, anyone looking for the specific notes and
calculations by which individual retailers determined the appropriate changes in their pump
prices will do so in vain. This is because the mechanism at work is a practical illustration of
Adam Smith’s “invisible hand” "

80 Automatic temperature compensation explicitly varies the volume of each dispensed “gallon” in

proportion to the expansion induced by temperature changes, while keeping constant the posted price per
net gallon. Retail competition, on the other hand, keeps constant the volume of each gross gallon
dispensed (at 231 cubic inches) but induces dealers to adjust their pump prices as average fuel
temperatures vary with the seasons.
8l Adam Smith, The Wealth of Nations, Volume IV Chapter Il, Modern Library edition, pp. 484-485
(emphases added):

As every individual...endeavors as much he can both to employ his

capital in the support of domestic industry, and so to direct that industry

that its produce may be of greatest value; every individual necessarily

labors to render the annual revenue of the society as great as he can. He

generally...neither intends to promote the public interest, nor knows how

much he is promoting it....[B]y directing that industry in such a manner

as its produce may be of the greatest value, he intends only own gain,

and he is in this, as in many other cases, led by an invisible hand to

promote an end which was no part of his intention. Nor is it always the

worse for the society that it was not part of it. By pursuing his own

interest he frequently promotes that of the society more effectually than

when he really intends to promote it. | have never known much good

done by those who affected to trade for the public good. Itis an

affectation...not very common among merchants, and very few words

need to be employed in dissuading them from it.
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So how does retail competition induce — indeed, force — retailers to adjust their pump
prices to compensate for temperature-induced changes in fuel volume? The explanation — which
requires only that the retailer operate in a competitive market® with knowledge of how much
sales revenue he needs to generate and how many (gross) gallons he has available to sell®® in
order to try to achieve that target revenue — is illustrated in the following series of figures that
are based on the monthly California-wide average retail gasoline temperatures shown in
Figure 23 derived from the California Fuel Temperature Survey® and on the assumption that
the hypothetical retailer receives and sells a single load of 8,000 gallons of gasoline each month.

Figure 23.
Average gasoline temperature by month (California Fuel Temperature Survey).

Monthly Average Gasoline Temperature
(California Fuel Temperature Survey, 2007-08)

Degrees

Fahrenheit
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82 CEC Staff Report at p. 72.

8 Dealers have access to this information through their tank monitoring systems. See California

Fuel Temperature Survey, Presentation by Ken Lake, California Division of Measurement Standards,
CEC Staff Workshop, March 4, 2008 at slides 3-4.
84 CEC Staff Report, Figure 10 at p. 37.
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Month-by-month illustration of how competition makes the adjustment

Start with Figure 24 that assumes that the retailer takes wholesale delivery of 8,000

gallons of gasoline in January and that the temperature of that gasoline is 60°F. As a result, the

delivery measures an identical 8,000 gallons, regardless of whether it is measured in net or gross
terms. Assume that the dealer paid $2.875 per net gallon, so that the total wholesale cost of the
delivered fuel is $23,000. Assume further that the dealer’s target retail margin — from which he
must pay the other expenses associated with his business and generate a profit sufficient to
justify remaining in business — is $1,000 (or 12.5 cents per gross gallon). So in order to pay for

the wholesale delivery of gasoline and achieve his target margin, he must try to generate total

retail revenue of $24,000. Using simple arithmetic, it follows that he must try to achieve a
(target) pump price of $3.000 per gallon (both net and gross).

Figure 24.

How retail competition adjusts for the effect of temperature on fuel volume—

JANUARY.

Month

Total
GROSS
gallons

received

Fuel
temp

(F.)

Total
NET
gallons
availabl
e for
resale

Wholesale
price per
NET
gallon

Cost to
retailer
of
delivered
fuel

Wholesale

price per
GROSS
gallon

Target
dealer
margin

Target
sales
revenue

Target
retail
price

per
NET
gallon

Target
retail
price

per

GROSS

gallon

Differenc
e in target
GROSS
price
relative to
January

January
February
March
April

May

June

July
August
September
October
November

December

8,000.0

60.0

8,000.0

$2.875

$23,000

$2.875

$1,000

$24,000

$3.000

$3.000

Next, consider the retailer’s situation in February upon receipt of another delivery of
8,000 gross gallons of gasoline, shown in Figure 25. Since the temperature of this fuel is a
somewhat warmer 62.5°F., that delivery yields only 7986.2 net gallons. At an unchanged
wholesale price of $2.875 per net gallon, the wholesale cost of this delivery is $22,960.33. Add

to that the dealer’s target margin of $1,000 (8,000 gross gallons x $0.125), and one determines

that the dealer’s sales revenue target is $23,960. When the dealer divides this target sales
revenue figure by the number of gross gallons he has in inventory and available for sale, he
realizes that he can achieve his target revenue with a pump price of $2.995 per gallon, a
decrease of half a cent per gallon from his target price in January. In other words, market
competition has led the dealer to decrease his target retail price by 0.17 percent (or $.005)
because temperature-induced fuel expansion caused the volume occupied by net gallon to
increase by the same 0.17 percent (or 0.398 cubic inches).
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Figure 25.

How retail competition adjusts for the effect of temperature on fuel volume—

FEBRUARY.

Total Target Target Differenc

NET Cost to retail retail e in target

Total gallons Wholesale retailer Wholesale price price GROSS

GROSS Fuel availabl price per of price per Target Target per per price

gallons temp e for NET delivered GROSS dealer sales NET GROSS | relative to

Month received (F.) resale gallon fuel gallon margin revenue gallon gallon January

January | 8,000.0 60.0 8,000.0 $2.875 $23,000 $2.875 $1,000 | $24,000 | $3.000 | $3.000

February | 8,000.0 62.5 7,986.2 $2.875 $22,960 $2.870 $1,000 | $23,960 | $3.000 | $2.995 -0.5¢
March
April
May
June
July
August
September
October
November
December

But notice that the dealer’s target retail price per net gallon did not change. In January,

the target retail revenue of $24,000 was distributed over 8,000 net gallons, yielding a target retail
price of $3.000 per net gallon. In February, the dealer’s target revenue of $23,958.60 was
distributed over 7,986.2 net gallons, again resulting in a target pump price of $3.000 per net

gallon.

Next (shown in Figure 26) comes March, with a still warmer fuel temperature of 66.0F.

Now the delivery of 8,000 gross gallons corresponds to just 7,966.9 net gallons, which — at an

unchanged wholesale price of $2.875 per net gallon — costs the dealer $22,905 in total. When his
target margin of $1,000 is added to the wholesale cost of the fuel itself, the dealer’s sales

revenue target becomes $23,905. Dividing that figure by the 8,000 gross gallons available for
sale from his inventory, the dealer determines that his target retail price per gross gallon needs

to be $2.988, or 1.2 cents less per gallon than was his target in January.®

85

As a net gallon has expanded by 0.41 percent since January, the dealer’s target street price per

gross gallon has fallen by 0.41 percent. However, his target retail price per net gallon remains constant at

$3.000.
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Figure 26.
How retail competition adjusts for the effect of temperature on fuel volume—
MARCH.

Total Target Target Differenc
NET Cost to retail retail e in target
Total gallons Wholesale retailer Wholesale price price GROSS
GROSS Fuel availabl price per of price per Target Target per per price
gallons temp e for NET delivered GROSS dealer sales NET GROSS | relative to
Month received (F.) resale gallon fuel gallon margin revenue gallon gallon January
January | 8,000.0 60.0 8,000.0 $2.875 $23,000 $2.875 $1,000 | $24,000 | $3.000 | $3.000
February | 8,000.0 62.5 7,986.2 $2.875 $22,960 $2.870 $1,000 | $23,960 | $3.000 | $2.995 -0.5¢
March | 8,000.0 66.0 7,966.9 $2.875 $22,905 $2.863 $1,000 | $23,905 | $3.000 | $2.988 -1.2¢
April
May
June
July
August
September
October
November
December
Repeating this process for each of the remaining nine calendar months, as depicted in
Figure 27, shows that as the fuel temperature continues to rise in the months from April
through August, the dealer’s target retail price per gross gallon declines, reaching $2.956 in
August when the fuel temperature reaches its maximum value of 82F. This is a 4.4 cent per
gallon reduction from the January target retail price of $3.000 per gross gallon. Thereafter, as
fuel temperatures ebb with the cooling weather, the dealer’s target retail price per gallon
increases, reaching $2.995 per gross gallon in December. The month-by-month target retail
prices that result from this process are shown in Figure 28.
Figure 27.
How retail competition adjusts for the effect of temperature on fuel volume—
ENTIRE YEAR.
Total Target Target Differenc
NET Cost to retail retail e in target
Total gallons Wholesale retailer Wholesale price price GROSS
GROSS Fuel availabl price per of price per Target Target per per price
gallons temp e for NET delivered GROSS dealer sales NET GROSS | relative to
Month received (F.) resale gallon fuel gallon margin | revenue gallon gallon January
January | 8,000.0 60.0 8,000.0 $2.875 $23,000 $2.875 $1,000 | $24,000 | $3.000 | $3.000
February | 8,000.0 62.5 7,986.2 $2.875 $22,960 $2.870 $1,000 | $23,960 | $3.000 | $2.995 -0.5¢
March | 8,000.0 66.0 7,966.9 $2.875 $22,905 $2.863 $1,000 | $23,905 | $3.000 | $2.988 -1.2¢
April | 8,000.0 68.0 7,955.8 $2.875 $22,873 $2.859 $1,000 | $23,873 | $3.000 | $2.984 -1.6¢
May | 8,000.0 72.0 7,933.8 $2.875 $22,810 $2.851 $1,000 | $23,810 | $3.000 | $2.976 —-2.4¢
June | 8,000.0 76.0 7,911.7 $2.875 $22,746 $2.843 $1,000 | $23,746 | $3.000 | $2.968 -3.2¢
July | 8,000.0 80.0 7,889.6 $2.875 $22,683 $2.835 $1,000 | $23,683 | $3.000 | $2.960 -4.0¢
August | 8,000.0 82.0 7,878.6 $2.875 $22,651 $2.831 $1,000 | $23,651 | $3.000 | $2.956 —-4.4¢
September | 8,000.0 79.0 7,895.1 $2.875 $22,698 $2.837 $1,000 | $23,698 | $3.000 | $2.962 -3.8¢
October | 8,000.0 74.0 7,922.7 $2.875 $22,778 $2.847 $1,000 | $23,778 | $3.000 | $2.972 -2.8¢
November | 8,000.0 70.0 7,944.8 $2.875 $22,841 $2.855 $1,000 | $23,841 | $3.000 | $2.980 -2.0¢
December | 8,000.0 62.5 7,986.2 $2.875 $22,960 $2.870 $1,000 | $23,960 | $3.000 | $2.995 -0.5¢

The key result is this: Viewed over an entire year, in which monthly fuel temperatures
vary as shown in Figure 23, retail competition leads to adjustments in dealers’ target pump
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prices per gross gallon (summarized in Figure 28) that exactly offset the temperature-induced
expansion in fuel volume.

Figure 28.
Target retail prices per gallon fall as the fuel temperature increases.

Effect of Retail Competition and Temperature Variation on
Retailer's Target Price per Gross Gallon
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Consequently, it makes no difference whether these transactions are conducted in terms
of net gallons or gross gallons, insofar as a motorist’s total annual outlay for gasoline (measured
in net gallons) is concerned. This is shown in Figure 29, which starts by assuming that a
consumer purchases the equivalent of 100 net gallons each month, for an annual total of 1,200
net gallons. At a retail price of $3.000 per net gallon, the consumer’s total annual outlay is
$3,600. But as shown in Figure 29, as the fuel temperature and volume increase, it requires a
greater number of gross gallons to deliver the same 100 net gallons each month. But Figure 29
also demonstrates that the consumer’s total outlay will not increase, because retail competition
induces an exactly offsetting decrease in a retailer’s target pump price per gross gallon.
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Figure 29.

A consumer’s outlay is the same no matter whether net or gross units are used.

Dealer's Dealer's

target Total cost target Total cost
retail of 100 GROSS retail of GROSS
Total NET price per NET equivalent | price per | equivalent
Fuel temp gallons NET gallons to | of 100 NET GROSS of 100 NET

Month (F.) purchased gallon consumer gallons gallon gallons
January 60.0 100.00 $3.00 $300 100.00 $3.000 $300
February 62.5 100.00 $3.00 $300 100.17 $2.995 $300
March 66.0 100.00 $3.00 $300 100.41 $2.988 $300
April 68.0 100.00 $3.00 $300 100.55 $2.984 $300
May 72.0 100.00 $3.00 $300 100.83 $2.976 $300
June 76.0 100.00 $3.00 $300 101.10 $2.968 $300
July 80.0 100.00 $3.00 $300 101.38 $2.960 $300
August 82.0 100.00 $3.00 $300 101.52 $2.956 $300
September 79.0 100.00 $3.00 $300 101.31 $2.962 $300
October 74.0 100.00 $3.00 $300 100.97 $2.972 $300
November 70.0 100.00 $3.00 $300 100.69 $2.980 $300
December 62.5 100.00 $3.00 $300 100.17 $2.995 $300
TOTAL 1,200.00 $3,600 1209.11 $3,600

The preceding illustrations are based on the assumption that the retailer takes delivery of
8,000 gross gallons each month. However, as shown in Figure 30, nothing of substance would
change if it were assumed instead that these wholesale deliveries consist of 8,000 net gallons at
$2.875 per net gallon and that the dealer’s target margin is $0.125 per net gallon. The dealer’s
target retail price per gross gallon would still vary inversely with the average fuel temperature.

56




Figure 30.
Nothing changes if it is assumed that wholesale deliveries and dealer margins are
in net gallons.

Total Differenc
NET Cost to Wholesal Target Target Target e in target
Total gallons Wholesal retailer e price dealer retail retail GROSS
GROSS Fuel available e price of per margin Target price per price per price
gallons temp for per NET delivere GROSS per NET sales NET GROSS relative to
Month received (F.) resale gallon d fuel gallon gallon revenue gallon gallon January
January | 8,000.0 60.0 8,000 $2.875 $23,000 $2.875 $1,000 $24,000 $3.000 $3.000
February | 8,013.8 62.5 8,000 $2.875 $23,000 $2.870 $1,000 $24,000 $3.000 $2.995 - 0.5¢
March | 8,033.1 66.0 8,000 $2.875 $23,000 $2.863 $1,000 $24,000 $3.000 $2.988 -1.2¢
April | 8,044.2 68.0 8,000 $2.875 $23,000 $2.859 $1,000 $24,000 $3.000 $2.984 -1.6¢
May | 8,066.2 72.0 8,000 $2.875 $23,000 $2.851 $1,000 $24,000 $3.000 $2.975 -2.5¢
June | 8,088.3 76.0 8,000 $2.875 $23,000 $2.844 $1,000 $24,000 $3.000 $2.967 -3.3¢
July | 8,110.4 80.0 8,000 $2.875 $23,000 $2.836 $1,000 $24,000 $3.000 $2.959 -4.1¢
August | 8,121.4 82.0 8,000 $2.875 $23,000 $2.832 $1,000 $24,000 $3.000 $2.955 - 4.5¢
September | 8,104.9 79.0 8,000 $2.875 $23,000 $2.838 $1,000 $24,000 $3.000 $2.961 -3.9¢
October | 8,077.3 74.0 8,000 $2.875 $23,000 $2.847 $1,000 $24,000 $3.000 $2.971 -2.9¢
November | 8,055.2 70.0 8,000 $2.875 $23,000 $2.855 $1,000 $24,000 $3.000 $2.979 -21¢
December | 8,013.8 62.5 8,000 $2.875 $23,000 $2.870 $1,000 $24,000 $3.000 $2.995 - 0.5¢

It also is important to notice what was not required in these illustrations. In particular, it
was not required that a retailer start with a target pump price per net gallon (presumably, some
markup over his wholesale price per net gallon), then measure the actual temperature of the fuel
in his inventory, next perform the calculations to determine the increased volume of his net
gallons beyond 231 cubic inches, and finally make the appropriate arithmetic adjustment to his
preliminary target street price per net gallon, all in order to arrive at the actual price per gross
gallon to be posted on his pumps. All the retailer actually needed to know was how many gross
gallons he had in inventory, how much he paid for that inventory, and what gross margin he
needed to seek in order to cover his other costs of doing business and to earn a competitive
profit. Retail competition then led the retailer to make the appropriate adjustments to his target
street price.

No “excess federal and state motor fuel taxes” are collected

Using this same analytical approach, it is straightforward to dispose of the charge by “hot
fuel” activists that dealers “generate hidden profits” by overcharging their retail customers for
federal and state motor vehicle fuel taxes.®*® The activists’ argument goes like this: Retailers
purchase wholesale inventory — and pay applicable federal and state motor vehicle fuel taxes —
on the basis of the net gallons delivered by the supplier. However, when these same retailers sell
that fuel to their retail customers at higher temperatures, they sell more gallons than they
purchased at wholesale and on which their own federal and state fuel tax liabilities were

8 Kansas City Star, “Loophole enhances ‘hot fuel” profits,” November 12, 2006

http://www.kansascity.com/128/v-print/story/38819.html; “Second Consolidated Amended Complaint, In
re: Motor Fuel Temperature Sales Practices Litigation, filed December 1, 2008 in U.S. District Court for
the District of Kansas at pp. 4, 19-22, 32-33; and Public Citizen, “Fact Sheet on Hot Fuel”, December 14,
2006.

http://www.citizen.org/cmep/energy _enviro_nuclear/electricity/Oil_and_Gas/articles.cfm?1D=16025
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calculated. Yet retailers require consumers to pay motor vehicle fuel taxes on these extra
gallons, even though this results in more tax revenue than the retailers had to pay at the time of
their wholesale purchases. The difference is undeserved profit to these retailers.

Figure 31.
Competition also adjusts the fuel taxes collected per gross gallon as the
temperature changes.

Target
Motor retail

fuel Target price Differenc

taxes Wholesale retail per Target e in fuel

paid per price per Cost to price GROSS fuel taxes per

Total Total NET NET NET retailer per gallon taxes GROSS

GROSS Fuel gallons gallon gallon of Target GROSS (net of per gallon

gallons temp purchased by less fuel delivered sales gallon fuel GROSS relative to

Month received (F.) by retailer dealer taxes fuel revenue (total) taxes) gallon January

January 8,000.0 60.0 8,000.0 $0.378 $2.497 $23,000 | $24,000 | $3.000 $2.622 $0.378

February 8,000.0 62.5 7,986.2 $0.378 $2.497 $22,960 | $23,960 | $2.995 $2.618 $0.377 -0.1¢
March | 8,000.0 66.0 7,966.9 $0.378 $2.497 $22,905 | $23,905 | $2.988 $2.612 $0.376 -0.2¢
April 8,000.0 68.0 7,955.8 $0.378 $2.497 $22,873 | $23,873 | $2.984 $2.608 $0.376 -0.2¢
May 8,000.0 72.0 7,933.8 $0.378 $2.497 $22,810 | $23,810 | $2.976 $2.601 $0.375 -0.3¢
June | 8,000.0 76.0 7,911.7 $0.378 $2.497 $22,746 | $23,746 | $2.968 $2.594 $0.374 -0.4¢
July 8,000.0 80.0 7,889.6 $0.378 $2.497 $22,683 | $23,683 | $2.960 $2.588 $0.373 -0.5¢
August 8,000.0 82.0 7,878.6 $0.378 $2.497 $22,651 | $23,651 | $2.956 $2.584 $0.372 -0.6¢
September 8,000.0 79.0 7,895.1 $0.378 $2.497 $22,698 | $23,698 | $2.962 $2.589 $0.373 -0.5¢
October | 8,000.0 74.0 7,922.7 $0.378 $2.497 $22,778 | $23,778 | $2.972 $2.598 $0.374 -0.4¢
November | 8.000.0 70.0 7,944.8 $0.378 $2.497 $22,841 | $23,841 | $2.980 $2.605 $0.375 -0.3¢
December | 8,000.0 62.5 7,986.2 $0.378 $2.497 $22,960 | $23,960 | $2.995 $2.618 $0.377 -0.1¢

Figure 31 is the same as earlier Figure 27, except that it explicitly breaks out the
$0.378 in motor fuel taxes per net gallon®” that were included in the $2.875 per net gallon
collected by the wholesale supplier. The key results are in the three rightmost columns: Just as
before, the dealer’s target retail price per gross gallon decreases as the fuel temperature
increases. But Figure 31 also shows that the dollar amount of the U.S. and California fuel taxes
per gross gallon also declines as the fuel warms. In January — with the fuel temperature at 60°F.
— the retailer’s target pump price of $3.000 per gross gallon includes 37.8 cents in taxes. But in
each succeeding month, as the fuel temperature increases, the amount of fuel taxes collected with
each gross gallon sold decreases, falling to 37.2 cents per gallon in August when the fuel
temperature peaks at 82.0F. If one assumes that a consumer purchases the equivalent of 100 net
gallons per month, the adjustments to the dollar amount of fuel taxes collected per gross gallon
that are summarized in Figure 31 insure that the consumer pays no more and no less than
$37.80 each month in federal and state fuel taxes, regardless of the fuel temperature. This is
shown in
Figure 32.

8 The sum of $0.180 federal, $0.183 California and $0.015 underground storage tank taxes per

gallon.
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Figure 32.

Fuel taxes paid by consumer per net gallon remain constant.

Total fuel
taxes paid Total taxes
by Dealer's collected
Fuel taxes consumer GROSS target fuel per GROSS
Fuel Total NET paid by per 100 equivalent taxes per equivalent
temperature gallons consumer per NET of 100 NET GROSS of 100 NET
Month (F.) purchased NET gallon gallons gallons gallon gallons
January 60.0 100.00 $0.378 $37.80 100.00 $0.378 $37.80
February 62.5 100.00 $0.378 $37.80 100.17 $0.377 $37.80
March 66.0 100.00 $0.378 $37.80 100.41 $0.376 $37.80
April 68.0 100.00 $0.378 $37.80 100.55 $0.376 $37.80
May 72.0 100.00 $0.378 $37.80 100.83 $0.375 $37.80
June 76.0 100.00 $0.378 $37.80 101.10 $0.374 $37.80
July 80.0 100.00 $0.378 $37.80 101.38 $0.373 $37.80
August 82.0 100.00 $0.378 $37.80 101.52 $0.372 $37.80
September 79.0 100.00 $0.378 $37.80 101.31 $0.373 $37.80
October 74.0 100.00 $0.378 $37.80 100.97 $0.374 $37.80
November 70.0 100.00 $0.378 $37.80 100.69 $0.375 $37.80
December 62.5 100.00 $0.378 $37.80 100.17 $0.377 $37.80
TOTAL 1,200.00 $453.60 1209.11 $453.60

Monte Carlo simulation of repeated retail purchases in the context of

cross-sectional temperature variations.

The preceding section showed how retail competition adjusts pump prices for the

expansion in fuel volumes induced by seasonal changes in average fuel temperatures. But “hot
fuel” activists are also alarmed by temperature differences in the fuel being sold at the same
point in time from different retailers in the same local area.®®

In this section, | will show how a motorist’s repeated purchases — over, say, a calendar
year — are sufficient to protect against what is termed cross-sectional variation in fuel

temperature in that motorist’s local area.

88

Letter to the California Energy Commission from Judy Dugan, The Foundation for Taxpayer and

Consumer Rights (FTCR) and oilwatchdog.org, February 8, 2008 (“The presentation by Henry Opperman
at the open meeting Jan. 28 showed that, even in a small sample, stations within blocks of one another had
gasoline temperature variations of up to 10 degrees F.”); “Consumer’s View of Mr. Ross Anderson’s
‘Comments on Fuel Deliver and [sic] Temperature Study,” comments submitted to the California Energy
Commission by John Siebert, Owner Operator independent Drivers Association, February 29, 2008
(“[T]he issue facing consumers is between buying only gross gallons in a market where fuel temperatures
can vary 15 to 20 degrees within a five block area. Henry Opperman shared a fuel temperature map of
Topeka, Kansas, at the NCWM interim meeting which illustrates this well.”)
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Data on cross-sectional temperature variations.

Because of limitations in its design and execution, the California Fuel Temperature
Survey did not gather the sort of data that would be needed to analyze this phenomenon in
California. Consequently, the demonstration that follows is based on cross-sectional
observations drawn from retailers located within approximately five miles of the center of
Topeka, Kansas.®® These data, consisting of 48 observations gathered on four separate occasions
in 2007 and presented to the National Conference on Weights and Measures in 2008,% are
summarized in Figure 33.°* For each observation, the statistic of interest is its deviation from
the prevailing average (or mean) fuel temperature, because the possibility of such deviations are
the basis for the concerns expressed by activists. When each actual observation is replaced by its
deviation from the mean, it becomes feasible to aggregate all 48 observations into a single
“meta-sample” of deviations from the mean of Topeka-area fuel temperatures.®* %

89 Not “within blocks of one another” or “within a five block area”, as claimed by Ms. Dugan and

Mr. Siebert respectively.
% Henry Oppermann, “Temperature Data from Weights and Measures Programs,” Presentation at
the NCWM Interim Meeting, January 28, 2008, slides 12-15.

o Nineteen measurements with a mean temperature of 50.6 F. were obtained during the January 8-
12, 2007 period, followed by six observations each on April 16 and April 23, 2007 (with mean
temperatures of 54.4and 59.0, respectively), and with seventeen more readings gathered during the
December 4-8, 2007 interval (with a mean of 50.6'F.). One apparently anomalous observation taken in
December 2007 (with a reported fuel temperature of 32.7F.) was omitted from my analysis because it
was nearly 10 degrees colder than the next coldest measurement. This omission had no material effect on
the results reported in this paper.

%2 It should be noted that the range in fuel temperatures at one point in time (calculated as the
arithmetic difference between the warmest and coldest measurements) is of less interest. A hypothetical
consumer would not face a choice between only the warmest and coldest fuel in the area; she could also
randomly select from among any of the intermediate fuel temperatures available at the time.

% Since it is the deviations from the prevailing average fuel temperature — and not the temperatures
themselves — that are of interest, it makes no particular difference that these 48 observations were
recorded during relatively “cold” months.
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Figure 33.
Fuel temperatures in the vicinity of Topeka, KS reported by Henry Oppermann.

January 8-12, 2007 April 16, 2007 April 23, 2007 December 4-8, 2007
(Mean =50.6° F.) (Mean =54.4°F.) (Mean =59.0° F.) (Mean =50.6° F.)
Obs Temp Devn Obs Temp Devn Obs Temp Dev Obs Temp Devn

no no no no

1 58.8 8.2 20 59.5 5.1 26 66.0 7.0 32 55.9 5.3
2 55.4 4.8 21 58.8 4.4 27 61.2 2.2 33 54.9 4.3
3 54.7 4.1 22 54.5 0.1 28 59.9 0.9 34 54.9 4.3
4 54.1 3.5 23 53.6 -0.8 29 56.3 2.7 35 54.9 4.3
5 53.2 2.6 24 52.2 -2.2 30 55.6 -3.4 36 54.1 3.5
6 53.1 25 25 48.0 -6.4 31 55.2 -3.8 37 53.8 3.2
7 52.3 1.7 38 52.5 1.9
8 52.0 1.4 39 51.6 1.0
9 51.3 0.7 40 51.4 0.8
10 51.1 0.5 41 50.5 -0.1
11 50.7 0.1 42 50.4 -0.2
12 50.2 -0.4 43 49.3 -1.3
13 48.7 -1.9 44 49.3 -1.3
14 46.8 -3.8 45 47.7 -2.9
15 46.6 -4.0 46 44.4 -6.2
16 46.4 -4.2 47 42.3 -8.3
17 46.4 -4.2 48 42.3 -8.3
18 45.9 -4.7

19 43.3 -7.3

This derived “meta-sample” can be interpreted in either of two ways: It can be thought
of as the possible departures from the average fuel temperature in a local competitive area that a
consumer might encounter as she chooses randomly among all of the stations available in that
area in order to fuel her vehicle. Or it can be interpreted as the possible departures from the
average fuel temperature prevailing in the local area that a motorist might encounter if she made
all her purchases at the same station but at random amounts of time since the dealer received his
most recent wholesale delivery.*

94 This interpretation is based on the fact that retail stores in a particular local area tend to be

supplied from the same wholesale terminal. As a result, any cross-sectional differences in fuel
temperature among these stores would mostly be due to differences in the amount of time that has elapsed
since they received a wholesale delivery. See the Testimony of R. Timothy Columbus before the
Subcommittee on Domestic Policy of the House Committee on Oversight and Government Reform,

June 8, 2007 at p. 3 (“[FJor the most part, all retailers in a particular market acquire product at a terminal
facility which contains the co-mingled products of many manufacturers. The only “product
differentiation” between products takes place as sellers inject different additives into the product as it is
delivered from the terminal into a transport truck. In most metropolitan markets all retailers obtain their
products from terminals supplied by the same common carrier pipeline, located in sufficiently close
physical proximity as to experience the same ambient temperature, deliver them by trucks driving through
the same ambient air temperature, and deliver this product into storage tanks surrounded by ground of the
same ambient ground temperature.”).
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The question of interest is this: What is the probability that a consumer — who either
randomly chooses among all of the available dealers in the local area or chooses to purchase
from a specific retailer at random times since its most recent delivery — might as a matter of
chance (or bad luck) end up with aggregate annual fuel purchases whose average temperature
significantly exceeded the prevailing average fuel temperature in that area?

Monte Carlo simulation

This question can be addressed using a standard statistical technique known as Monte
Carlo simulation, in which a computer is instructed to generate a large number of independent
random “samples” by drawing from the same specified “population”. Here the “population”
consists of the 48 deviations summarized in Figure 33, and the computer was instructed to
make 52 “purchases” of 20 gallons each at temperatures drawn randomly from the “population
in Figure 33 in order to simulate a consumer making weekly gasoline purchases totaling 1,040
gallons over an entire year. Following this random sampling, the computer was instructed to
calculate the average temperature deviation for these 52 weekly purchases and 1,040 gallons, in
order to determine how much temperature-induced expansion (or contraction) had been
encountered by the consumer. Finally, the computer was instructed to repeat this entire process
10,000 times, in order to build up the database needed to determine how likely it was that a
consumer might randomly wind up with annual fuel purchases whose average temperature
significantly exceeded the prevailing average fuel temperature in the local area.
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Resulting evidence on the effect of cross-sectional temperature variation.

Figure 34.
Distribution of outcomes from Monte Carlo simulation (52 x 20 gallons)

Distribution of Qutcomes from Monte Carlo Simulation
(10,000 Trials -- 52 Samples per Trial)
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The results of the 10,000 Monte Carlo simulation trials are summarized in the histogram
shown in Figure 34. The results are striking. In only one of the 10,000 trials — or one one-
hundredth of one percent — was the average temperature of the consumer’s purchased fuel even
2.0°F. warmer than the prevailing average temperature. This means, for example, that a
consumer who purchased 1,040 gallons at $3.00 per gallon over a year would face only one
chance in 10,000 of “overpaying” by as much as $4.31 in total over that year,” and no chance at
all of paying more than that amount. Or, to select a different reference point, the probability is
greater than 0.96 that the consumer’s total annual purchases are no more than I°warmer or $2.15
more expensive®® than would be the case if all his purchases were made precisely at the
prevailing average fuel temperature. Figure 35 summarizes the probabilities that the average
temperature of a consumer’s annual fuel purchases exceeds the average for the local area by
particular deviations, measured in degrees, along with the additional costs these deviations
would imply at various assumed gasoline prices.

% $4.31 = (.00069) x (%) x 1,040 x $3.00.
Again, assuming a retail price of $3.00 per gallon.
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Figure 35.

Results of Monte Carlo simulation assuming 52 20-gallon purchases in a year.

Assuming Total Annual Purchases of 1,040 Gallons (52 x 20 gallons)

Cost of "Hot Fuel" Overcharges Due to
Cross-Sectional Temperature Differences

Degrees Maximum Assumed Retail Price per Gallon
above local Number of gallons

average Outcomes | Probability "lost"” $2.00 $3.00 $4.00 $5.00
0.0to 0.5 3,398 33.98% 0.18 $0.36 $0.54 $0.72 $0.90
0.5t0 1.0 1,801 18.01% 0.36 $0.72 $1.08 $1.44 $1.79
10to 1.5 464 4.64% 0.54 $1.08 $1.61 $2.15 $2.69
1.5t02.0 60 0.60% 0.72 $1.44 $2.15 $2.87 $3.59
2.0to 25 1 0.01% 0.90 $1.79 $2.69 $3.59 $4.49
25t0 3.0 0 0.00% 1.08 $2.15 $3.23 $4.31 $5.38
3.0+ 0 0.00% 1.26 $2.51 $3.77 $5.02 $6.28

The results are substantially the same if one were to posit either a consumer who makes
only 26 biweekly purchases of 20 gallons in fuel (or 540 gallons in total) in a year (Figures 36)
or a consumer who makes 104 (or twice-weekly) purchases (for 2,080 gallons) in a year

(Figures 37).

Figure 36.

Results of Monte Carlo simulation assuming 26 20-gallon purchases in a year.

Assuming Total Annual Purchases of 520 Gallons (26 x 20 gallons)

Cost of "Hot Fuel” Overcharges Due to
Cross-Sectional Temperature Differences

Degrees Maximum Assumed Retail Price per Gallon
above local | Number of gallons

average | Outcomes | Probability | "lost" $2.00 $3.00  $4.00  $5.00
0.0to 0.5 2,506 25.06% 0.18 $0.36 $0.54 $0.72 $0.90
0.5t0 1.0 1,828 18.28% 0.36 $0.72 $1.08 $1.44 $1.79
10to 1.5 934 9.34% 0.54 $1.08 $1.61 $2.15 $2.69
15t020 267 2.67% 0.72 $1.44 $2.15 $2.87 $3.59
20to 2.5 55 0.55% 0.90 $1.79 $2.69 $3.59 $4.49
2510 3.0 12 0.12% 1.08 $2.15 $3.23 $4.31 $5.38
3.0+ 0 0.00% 1.26 $2.51 $3.77 $5.02 $6.28
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Figure 37.
Results of Monte Carlo simulation assuming 104 20-gallon purchases in a year.

Cost of "Hot Fuel" Overcharges Due to
Cross-Sectional Temperature Differences
Assuming Total Annual Purchases of 2,080 Gallons (104 x 20 gallons)

Degrees Maximum Assumed Retail Price per Gallon
above local | Number of allons

average Outcomes | Probability g"Ios;t" $2.00 $3.00 $4.00 $5.00
0.0to 0.5 4,422 44.22% 0.18 $0.36 $0.54 $0.72 $0.90
0.5t0 1.0 1,429 14.29% 0.36 $0.72 $1.08 $1.44 $1.79
1.0to 1.5 116 1.16% 0.54 $1.08 $1.61 $2.15 $2.69
1.5t0 2.0 2 0.02% 0.72 $1.44 $2.15 $2.87 $3.59
2.0to 2.5 0 0.00% 0.90 $1.79 $2.69 $3.59 $4.49
2.5t03.0 0 0.00% 1.08 $2.15 $3.23 $4.31 $5.38
3.0+ 0 0.00% 1.26 $2.51 $3.77 $5.02 $6.28

The conclusion supported by these Monte Carlo simulations is that — because motorists
make repeated fuel purchases over, say, a year — any cross-sectional variation in fuel temperature
within a local competitive area that poses no significant issue.

Where are the supposed “hot fuel rip-off” profits?

The activists are unanimous in their assertions that U.S. retailers have been pocketing
billions of dollars each year in hidden “hot fuel” profits, and that each year consumers are
cheated of the same amounts.

This paper has shown how retail competition is sufficient to adjust dealer’s pump prices
to compensate for the temperature-induced expansion of their fuel inventories. In the preceding
section, this paper also has shown why consumers are not being “ripped off” by possible cross-
sectional differences among fuel temperatures in local areas.

In view of these two showings, it is highly unlikely that the supposed “hot fuel rip-off”
profits even exist. More to the point, the “hot fuel” activists have never attempted to prove
independently the actual existence of these supposed hidden profits.

If it turns out that the predicted “hot fuel rip-off” profits themselves do not actually exist,
then this should be taken as dispositive proof that the entire “hot fuel” controversy is a sham.

Equivalence of the “hot fuel” allegations and tacit collusion
Before proceeding with an analysis of the profitability of U.S. retailers of motor fuel and

of the state-by-state implications of the supposed “hot fuel rip-off”, it is important to realize that
those allegations are tantamount to a claim that U.S. retailers of motor fuel have tacitly colluded
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with each other for eighty years to maintain their pump prices above competitive levels and to
secretly retain the resulting “hot fuel” profits. As a matter of economics — both industrial
organization and antitrust economics — the achievement and maintenance of such a collusive
scheme is extraordinarily unlikely, because it would constitute the largest and longest-lived
anticompetitive agreement ever achieved in the U.S. While it is not the purpose of this paper to
offer a formal analysis and refutation of the collusive agreement implicit in the “hot fuel”
allegations, there are several reasons to be highly skeptical that such an anticompetitive
arrangement ever existed:*" %

e Number and heterogeneity of the supposed participants. In 2007, there were
approximately 164,300 retail sellers of motor fuel in the U.S.* As one example, at least
tens of thousands of these dealers would have been the principal direct beneficiaries of
the “hot fuel rip-off”, while the remainder would have had to participate in its cover-up,
even though there are serious conflicts of interest among all these retailers. Dealers in
“cold” parts of the U.S. supposedly have their profits “ripped off” by consumers as the
result of the same physical properties of motor fuel that underpin the “hot fuel”
allegations. Why would these “cold state” retailers keep silent about the “hot fuel rip-
off”, when it is costing each of them thousands of dollars every year? There also is a
diversity of interest between retailers who are employees of the integrated refiner-
marketers, on the one hand, and independent dealers, on the other. The employers of the
former are motivated to minimize the profitability of the retail level, while independent
dealers naturally would like to see that level be as profitable as possible.

e Frequent entry, exit and turnover among the supposed participants. No collusive
agreement can simply be put on “autopilot” to continue indefinitely; for such an
agreement to persist requires the active involvement of its participants to recruit and
indoctrinate newcomers to the industry. The ownership and management of retail stores
is in constant flux, with frequent entry, departures and turnover. The proponents of the

o The reader is referred to any of the several standard works on industrial organization and antitrust

economics for a fuller discussion of these arguments and for citations to the primary literature. For
example, see the following works and the citations: Dennis W. Carlton and Jeffrey M. Perloff, Modern
Industrial Organization (3" ed.), (Addison-Wesley, 2000) at pp. 121-150; W. Kip Viscusi, John M.
Vernon and Joseph E. Harrington, Jr., Economics of Regulation and Antitrust (3" ed.), (The MIT Press,
2001) at pp. 112-135; and Herbert Hovenkamp, Economics and Federal Antitrust Law, (West Publishing
Co., 1985) at pp. 83-110.

% Arthur G. Fraas and Douglas F. Greer, “Market Structure and Price Collusion: An Empirical
Analysis,” 26 Journal of Industrial Economics (1977) at pp. 21-44; George A. Hay and Daniel Kelley,
“An Empirical Survey of Price-Fixing Conspiracies,” 17 Journal of Law and Economics (1974) at pp. 13-
38; Peter Asch. and J. J. Seneca, “Is Collusion Profitable?,” 68 Review of Economics and Statistics (1976)
at pp. 1-12; and Valerie Y. Suslow, “Cartel contract duration: empirical evidence from inter-war
international cartels,” Industrial and Corporate Change, 2005.

9 National Petroleum News, NPN Market facts 2008. <http://www.npnweb.com>
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“hot fuel” allegations never explain how the tacit collusion among retailers that is a
necessary condition for the “success” of the “hot fuel rip-off” is maintained in the face of
such turnover.

e The withdrawal of major refiner-marketers from the retail end of the distribution chain.
The “hot fuel” activists are among the most vocal critics of so-called “Big Oil” and the
latter’s supposed determination to squeeze the greatest possible profits out of consumers.
At the same time, these activists claim that billions each year in “hot fuel” profits are
being “ripped off” from motorists at the retail level. If this is the case, why would major
refiner-marketers voluntarily seek to exit the retail end of the industry?'%® 10!

But there are other bodies of evidence that strongly suggest that retailers have been
incapable of maintaining pump prices above the competitive levels at which they earn only
normal, competitive profit. Chief among these are retail “price wars” among dealers, and the
manifest inability of retailers to maintain high pump prices when their wholesale prices recede
following “spikes”.

The frequency of localized “price wars” among retailers is strong evidence against the
existence of “hot fuel” profits. Such “price wars” erupt because rival retailers are unable to
maintain and stabilize their respective prices at levels that are acceptable to them. Price wars
devastate the profitability of participants. If rival retailers in a local competitive area cannot
manage to prevent such frequent and costly “misunderstandings”, how is it that they nevertheless
have been able to sequester and preserve their supposed “hot fuel” profits — and to avoid
dissipating these profits through price wars — for decades? If retailers have succeeded in forming
and maintaining their collusive “hot fuel” agreement, why do these same retailers engage in
price wars with each other? Their inability to prevent price wars speaks volumes about the
likelihood that these same retailers have formed and successfully maintained an agreement to
extract “hot fuel” profits from their customers.

100 Steve Everly, “There’s little gain in selling gas”, Kansas City Star, December 26, 2008: Gas

retailing has long filled an awkward niche in the oil business. Federal lawyers compiling an antitrust case
against Big Qil in the 1970s — a case that was eventually dropped by President Ronald Reagan — were
prepared to argue that the oil industry’s retail stations weren’t viewed as profit centers in themselves.
Instead, they were needed to dispose of huge amounts of profitable Mideast oil that the companies owned
before those supplies began to be nationalized in the early 1970s. The loss of the Mideast oil made all
those gas stations less necessary to their corporate owners, who increasingly viewed them as financial
albatrosses. Indeed, the total number of U.S. gas stations has shrunk from 216,000 in 1970 to 162,000
today, even with three times as many vehicles on the road, according to NPN, a company that collects
information on the industry. As the big oil companies lost interest in owning gas stations, they began to
spin them off to independent operators.

1oL Judy Dugan, OilWatchdog, “Greed for pennies,” June 13, 2008. (“Exxon is selling off its 820
company-owned stations and 1,400 stations run by independent dealers on company-owned land.”)
<http://www.oilwatchdog.org/articles/?storyld=20816>

67



If retailers really possessed the ability to collusively maintain their street prices above
normal competitive levels — which, after all, is the essence of the “hot fuel rip-off” allegations —
then why do they not similarly maintain prices above competitive levels when presented with an
opportunity to do so by sudden increases in their wholesale prices that later are followed by
reductions in those same wholesale prices?

A casual inspection of the recent history of California retail prices for regular unleaded
gasoline shows a series of “spikes” — caused by such phenomena as international events, refinery
incidents and shutdowns, weather, etc. — that regularly are followed by an easing of retail prices.
See Figure 38.

Figure 38.
Average Price of Regular Unleaded Gasoline in California
2001 — 2008
$5.00

2001 2002 20032 2004 2005 2008 2007 2008

Obviously, dealers would be far more profitable if they tacitly agreed not to let their retail
prices subside following these episodes. For example — once such a spike in wholesale has given
dealers the opportunity to raise their own prices — if retailers could maintain their higher pump
prices at those levels even after their own wholesale prices have eased, the increase in their
profitability would be enormous. This scenario is illustrated in Figure 39. The fact that this
never happens speaks volumes about the supposed ability of California (and U.S.) dealers to
successfully maintain their retail prices above competitive levels for decades.
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Figure 39.
Hypothetical price of regular unleaded gasoline if retailers maintained higher
prices.

Average Price of Regular Unleaded Gasoline in California
2001 — Present

35.00

2001 2002 2003 2004 2005 2006 2007 2008

The recent profitability of U.S. motor fuel retailers

But the strongest evidence against the existence of the “hot fuel rip-off” is the generally
modest profitability of U.S. motor fuel retailers. The plain fact is that retail motor fuel stores are
not as profitable as the “hot fuel rip-off” allegations would suggest.

U.S. data on the profitability of gasoline stations summarized in Figure 40 support the
conclusion that these retail businesses are not particularly profitable, regardless of whether they
include convenience stores or not. Even the journalists most responsible for publicizing the
supposed “hot fuel rip-off” acknowledge that retailers are not very profitable.**% 13

102 Steve Everly, “There’s little gain in selling gas”, Kansas City Star, December 26, 2008:

Raj Singh is serving a customer who stops for gas and a Coke at the Independence
Conoco station he manages. The customer asks: What’s it like selling some of the
cheapest fuel in the country?
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Figure 40.
Summary data on the profitability of the U.S. gasoline retailers.

Gasoline Stations with Convenience

Source: RMA (Risk Management Association) Annual Statement Studies

Apr02 | Apr03 | Apr04 | Apr05 | Apr 06 Five
thru thru thru thru thru Year
Mar 03 | Mar 04 | Mar 05 | Mar 06 | Mar 07 | Average |

Stores
(NAICS 447110)
Operating Profit as % of Net Sales 1.0% 1.0% 0.7% 0.9% 0.8% 0.9%
Profit Before Taxes as % of Net Sales 1.2% 1.2% 0.9% 0.8% 0.8% 1.0%
Profit Before Taxes as % of Total Assets 3.5% 3.5% 3.9% 3.2% 4.5% 3.7%
Median 3.5% 3.5% 3.9% 3.2% 4.5% 3.7%
Lower -0.5% -0.3% 0.0% 0.3% -1.3% -0.4%

Other Gasoline Stations

(NAICS 447190)
Operating Profit as % of Net Sales 0.9% 1.2% 0.9% 1.6% 1.5% 1.2%
Profit Before Taxes as % of Net Sales 0.7% 1.1% 1.1% 1.4% 1.2% 1.1%
Profit Before Taxes as % of Total Assets 2.4% 3.9% 4.1% 5.2% 4.3% 4.0%
Median 2.4% 3.9% 4.1% 5.2% 4.3% 4.0%
Lower -2.2% 0.3% 0.4% 1.1% 0.2% 0.0%
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“Dude, let me show you something,” Singh says, shoving a sheet of paper across the
counter. Subtracting his wholesale gas costs and 36 cents in state and federal taxes from
the pump price, his station makes about 2 cents a gallon.

But that’s before any other costs are subtracted. Figure in credit card fees, for example,
and the station is losing money on every gallon sold.

“We are praying to God to help us any way he can,” he says.

Judy Dugan, “Not the Gas Station’s Fault,” OilWatchdog, April 21, 2008:

http://www.oilwatchdog.org/articles/?storyld=19837

“l imagine a fair number of drivers think the guy at the corner gas station is raking it in,
with the price at the pump getting near — or beyond — $4.00 a gallon. But it ain’t so. The
Oil Express newsletter...which is aimed at fuel retailers, notes that the percentage of the
sale price kept by gas station operators is down, not up:

When petroleum distributors and retailers talk about profit crunches, they

often recollect 2002 as the worst of times, at least for the last fifteen

years. But 2008 has brought the worst circumstances in a

generation... At press time, year-to-date gross rack-to-retail margins for

unleaded regular just slipped below 4% of the total sales price.... Taking

into consideration higher overhead costs, and a larger percentage of gross

margin eaten up by credit card fees, the first 105 days of 2008 appear to

have no misery equal.
“So it’s not the guy actually taking your money who’s getting filthy rich.”
http://www.oilwatchdog.org/articles/?storyld=19837
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Figure 41.
Total “hot fuel” profits by state (Kansas City Star methodology).

TOTAL CONSUMER LOSSES AND GAINS IN 2006 DUE TO "HOT FUEL"
(STATES AS RANKED BY THE KANSAS CITY STAR)
2006
EFFECT ON 2006 EFFECT ON CONSUMERS'
RETAIL GAS CONSUMERS' RETAIL GAS GAIN OR
CONSUMPTIO GAIN OR LOSS AVERAGE CONSUMPTIO LOSS IN
AVERAGE N IN MILLIONS IN MILLIONS FUEL TEMP N IN MILLIONS MILLIONS OF
FUEL TEMP (F. OF GALLONS OF DOLLARS STATE (F.) OF GALLONS DOLLARS
Rhode Island 59.8 -0.1 $0.1
West Virginia 59.6 -0.2 $0.6
Indiana 59.9 -0.3 $0.9
Wyoming 55 -1.0 $3
Washington 59.5 -1.0 $3
Montana 57 -0.9 $3
New
Hampshire 58 -1.0 $4
Vermont 54 -1.4 $4
South Dakota $4
North Dakota . $6

Oregon 63 35 -$10

New York 61 3.0 -$9

Utah 63 3.0 -$7 Summary:

Colorado 62 2.0 -$7

Hawaii * 86 2.0 $6 Consumer Gains in "Cold States" ($ millions) $214
Delaware 64 1.0 -$3

Pennsylvania 60.3 1.0 $3 Consumer Losses in "Hot States" ($ millions) -$2,205
Washington, DC 66 0.7 -$2

Idaho 60.5 0.2 $0.6 Consumer Net Losses ($ millions) -$1,991
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Figure 41 reproduces the data in the chart published by the Kansas City Star that
“documented” its claims regarding the amount of the supposed “hot fuel rip-off”.!** For each
state, Figure 41 shows:

e The (estimated) average annual fuel temperature,

e The supposed aggregate annual effect of temperature expansion (or contraction) on the
gasoline sales made by retail stores (measured in millions of gallons), and

e The total consumer loss (or gain) in millions of dollars supposedly resulting from that
temperature expansion.

The data in Figure 41 have been augmented (from the original chart published by the
Kansas City Star) to include estimates for North Dakota'® and South Dakota,'® and to
summarize the supposed aggregate “gains” and “losses” by U.S. consumers due to “hot fuel”.
As shown by the summary in Figure 41, U.S. motor fuel retailers supposedly extracted $1.991
billion from consumers in net “hot fuel” profits.®” When this figure is divided by 167,500 (the
NPN Station Count for 2006), the implication is that the average U.S. dealer enjoyed nearly
$12,000'% in net “hot fuel” profits in 2006.

Viewed from the perspective of the country as a whole, these implied “hot fuel” profits
per store are implausibly large in comparison with the actual average profitability of retail stores
in the U.S. According to the CEC Staff Report, the total annual pre-tax profits of U.S.
convenience stores — generated by all sales, not just of gasoline and diesel fuel — during the
period from 1998 through 2007, averaged less than $33,000.'% This means that — if one accepts
the logic of the Kansas City Star and the “hot fuel” activists — in 2006 the average dealer’s
hidden *“hot fuel” profit was more than one-third as large as his total reported pre-tax profit. Itis
hard to imagine how this could go unnoticed by industry analysts and especially by tax
authorities.

104 Kansas City Star, “The Colder The Better — For The Consumer” (chart), August 27, 2006, p. A8.
105 Assumed to have the same average fuel temperature as Minnesota. The calculated effect of “hot
fuel” on retail gasoline consumption in North Dakota is based on total gasoline sales data for North
Dakota published by the Energy Information Administration.

106 Assumed to have the same average fuel temperature as lowa. The calculated effect of “hot fuel”
on retail gasoline consumption in South Dakota is based on total gasoline sales data for South Dakota
from the Energy Information Administration.

107 This is obtained by subtracting $214 million in “consumer gains” in the “cold” states from the

total of $2.205 billion in supposed “consumer losses” in the “hot states” resulting from “hot fuel”.
108 .
The exact result is $11,887.

109 CEC Staff Report at p. 83.
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Figure 42.
"Hot fuel" profits per retailer by state (Kansas City Star methodology)

2006 2006
2006 AVERAGE 2006 AVERAGE
CONSUMERS' RETAILER CONSUMERS' RETAILER
GAIN OR LOSS GAIN OR GAIN OR LOSS 2006 NPN GAIN OR
IN MILLIONS OF LOSS PER IN MILLIONS STATION LOSS PER
DOLLARS STORE STATE OF DOLLARS COUNT STORE
Rhode Island $0.1 375 -$267
West Virginia $0.6 1,300 -$462
Indiana $0.9 1,684 -$534
Wyoming $3 598 -$5,017
Washington $3 3,228 -$929
Montana $3 900 -$3,333
New
Hampshire $4 800 -$5,000
Vermont $4 621 -$6,441
South Dakota $4 1,073 -$3,728
North Dakota -$6,452

Oregon -$10 $5,800
New York -$9 $1,277
Utah -$7 $6,341
Colorado -$7 $3,043
Hawaii * -$6 $18,293
Delaware -$3 $7,813
Pennsylvania -$3 $641
Washington, DC -$2 $16,529
Idaho -$0.6 $708

Figure 42 takes the results in Figure 41 one step farther by incorporating the NPN
Station Counts for individual states and then calculating the “gain” or “loss” supposedly realized
by the average retailer in each state due to “hot fuel”. According to the results reported in
Figure 42, the average retailer in California and Arizona supposedly pocketed about $51,500
and $52,500, respectively, in “hot fuel” profits in 2006. Dealers in Florida supposedly received
an average of about $40,000 each, while Texas retailers averaged $25,000 in annual “hot fuel”
profits."*° These figures either significantly exceed — or are at least equivalent to — the average

110 It is important to keep in mind that the per-store average gain and loss figures in
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total pre-tax profits per convenience store noted in the CEC Staff Report. It strains credulity to
think that no one — not the U.S. Commerce Department, the Internal Revenue Service or the
retailers themselves — appears to have noticed these phenomenal results. At the same time,
retailers in several states were significant “losers” as the result of the supposed tacit collusion
among U.S. retailers to hide their “hot fuel” gains and losses. As shown in Figure 42, the
average dealer in Minnesota suffered annual losses exceeding $10,000, while the typical Alaska
retailer lost over $15,000 in 2006. It is difficult to understand how these retailers would have
willingly accepted such losses — amounting to nearly one-third and one-half, respectively — of
the typical convenience store’s total pre-tax profit — so that their brethren in warmer states could
pocket their “hot fuel” profits.

The predicted geographic pattern of the “hot fuel rip-off” profits.

But an even more powerful test of the “hot fuel rip-off” allegations can be constructed -
based on the calculations in Figure 42 - by comparing the geographic differences in the average
“hot fuel” profits per retail store to independent data on the actual profitability of retail gasoline
stores by U.S. region. Such data are available from RMA (Risk Management Association) for
the six regions of the U.S. shown in Figure 43. If these independent data do not reflect the
regional differentials in per-station profitability that are predicted by the “hot fuel” allegations,
this would raise particularly serious questions about the credibility of those allegations. On the
other hand, if the state-by-state profitability patterns turn out to be consistent with the RMA data
on retail store profitability by region of the U.S., this would tend to confirm the “hot fuel”
allegations.

Figure 42 were constructed by assuming the truth of the “hot fuel” allegations; in no way do these
figures prove that the “hot fuel rip-off” is a fact.
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Figure 43.
Regions of the U.S. for which retailer profitability data are available.

Avg
RMA Region Temi States Included
West 64 AK AZ CA CO HI ID MT NM NV OR UT WA WY
Northeast 60 CT MA ME NH NJ NY PA RI VT
Central 59 IL IN KY MI OH
North Central 57 IA KS MN MO ND NE SD WI

Since independent data on the profitability of retail gasoline stores are available for the
six regions of the U.S. shown in Figure 43, one can aggregate the Kansas City Star estimates of
state-by-state average retail gains (or losses) per store from Figure 42 into these same six
regions, with the results that are depicted in Figure 44.

Figure 44.
Implied average retailer "hot fuel" profits by U.S. region.
EFFECT ON 2006
RETAIL GAS CONSUMERS' 2006 AVERAGE

AVERAGE FUEL  CONSUMPTION GAIN OR LOSS 2006 NPN RETAILER GAIN
TEMPERATURE IN MILLIONS OF IN MILLIONS OF STATION OR LOSS PER
GALLONS DOLLARS COUNT STORE

Northeast 60 2.05 -$4 22,436 $174
Central 59 -18.3 $57 20,302 -$2,803
North Central 67 -23.4 $70 20,797 -$3,366
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The variation among U.S. regions shown in Figure 44 is particularly striking. If one
accepts the truth of the “hot fuel” allegations and the calculations offered by the Kansas City
Star, the unavoidable result is that the average retailer in the relatively-warmer West, South
Central and Southeast regions of the U.S. should be significantly more profitable — by amounts
ranging from $17,000™* to $28,000"2 per year — than his counterparts in the three “cooler”
regions (North Central, Central and Northeast). The question, then, is whether these predicted
regional differences are consistent with the independent measures of gasoline station profitability
in these same regions available from RMA.

Figure 45 facilitates this comparison by combining the average retailer gain or loss per
store due to “hot fuel” (from Figure 44) to the profit rates reported by RMA for retailers in the
same six regions. Figure 45 compels the conclusion that there is something seriously amiss
with the “hidden profits” implied by the “hot fuel” allegations.*** Measured by their profit before
taxes (as a percent of sales) and by their median profit before taxes (as a percent of assets), the
retail stores in the “hot” parts of the U.S. actually are no more profitable than their counterparts
in the “cold” regions. These independent data cannot be reconciled with the implications of the
“hot fuel” allegations.

1 Gotten by comparing the average retailer gain or loss per store in the Southeast to that in the

Northeast.
12 The result of comparing the average retailer gain per store in the West to the average loss per
store in the North Central region.

113 It should be added that only the transactions between retailers and consumers are at issue in the
CEC study and in the “hot fuel” allegations, not the “upstream” sales from refiners to retail stations. In
the U.S., there are approximately 168,000 retail stores (or stations) that are owned by over 50,000
separate companies and individuals. Only a distinct minority — well below 10 percent — of retail stations
remain under the ownership and operation of so-called “Big Qil”. Moreover, that percentage continues to
decline, as the “majors” (i.e., the integrated refiner-marketers) continue to shed their “company-owned”
stores, apparently due to the comparatively unattractive profit levels available at the retail level.

But it is important to dispose of one possible rejoinder to the showing that the actual geographic
pattern of retail store profitability does not match the pattern implied by the predicted state-by-state
distribution of “hot fuel” overcharges. It might be argued that the failure to find these “hot fuel”
overcharge profits at the retail level could be due to the fact that these profits have been captured by the
integrated refiner-marketers through the manipulation of their dealer tankwagon pricing to squeeze
retailers’ gross margins in warmer states.

However, a statistical test of the hypothesis that there is a systematic inverse relationship between
each state’s average fuel temperature and its corresponding average retail margin (measured as the
difference between average DTW prices and average retail prices) showed that there was no such
relationship at all, much less one that was statistically significant.
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Figure 45.
Implied average "hot fuel" profits vs. independent RMA data.

2006 AVERAGE

RETAILER GAIN OR 1998-2007 PROFIT 1998-2007 MEDIAN

LOSS PER STORE DUE BEFORE TAXES AS PROFIT BEFORE

TO "HOT FUEL" PERCENT OF SALES TAXES AS PERCENT

(Kansas City Star) (RMA) OF ASSETS (RMA)
West $24,665 1.1% 4.1%

Northeast $174 1.1% 5.0%
Central -$2,803 0.7% 4.0%
North Central -$3,366 1.0% 3.3%

So the question posed at the beginning of this section remains: What happened to the
“hot fuel” profits? The only reasonable answer is that those “profits” never existed in the first
place.

Concluding remarks

The “hot fuel” controversy and the CEC Staff Report should be seen as misguided
attempts to lower the retail price of gasoline and diesel fuel by extracting revenue from dealers,
without regard to the fact that — because of the highly competitive business environment within
which they operate — these dealers” margins already are razor thin, and in ignorance of the fact
that the measures they urge would have no effect on consumers’ outlays for motor fuel.

Put differently, the CEC Staff Report evaluates possible solutions to a problem that never
existed in the first place. The “hot fuel” controversy has been generated by activists’ claims that
amount to nothing more than conjectures based on the thin foundation that motor fuel expands as
its temperature increases. This has been combined with the erroneous assumption that all
transactions involving motor fuel that are “upstream” from the consumer are conducted on a
temperature-compensated basis.

In short, the “hot fuel allegations” are a myth, one that is readily apparent to anyone who
seriously tries to investigate and test its implications. Retailers as a whole earn no more than
normal competitive returns. There simply are no “hot fuel” profits to be recaptured and given to
consumers via automatic temperature compensation. Given the structure and price and profit
performance of the retail motor fuel industry, the “hot fuel” allegations are nonsensical as a
matter of economics.
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While the CEC Staff Report grudgingly comes to the correct conclusion that, overall, the
net benefit of the proposed ATC Retrofit would be negative, it makes the question sound closer
than it actually is.*** Because there would be no benefits whatever from the proposed ATC
Retrofit — motorists would not enjoy “more fuel”, nor would they realize the supposed “increased
price transparency benefits” — and because the CEC Staff Report has significantly
underestimated its total cost, the economic case against the ATC Retrofit actually should be seen
as overwhelming.'™

This is not to say that adjusting retail prices for temperature-induced volume expansion is
inappropriate. The point is that retail competition and repeated purchases by consumers already
accomplish what the ATC Retrofit proposes to do. The difference is that relying on retail
competition and the effect of repeated purchases has already been shown to work efficiently at
no incremental cost. The ATC Retrofit, on the other hand, would impose significant incremental
costs while providing no incremental benefits. Indeed, following implementation of the
proposed ATC Retrofit, the only real beneficiaries would be the vendors of the needed equipment
and services.

Despite the costs and confusion that likely would attend its introduction, the new
reference temperature option also would accomplish nothing. This is because retail competition
would quickly result in new, higher prices per “gallon” that keep constant consumers’ outlays for
a given quantum of fuel, no matter whether actual fuel temperatures were close to that new
reference temperature or differed substantially from it.

The conclusions that retail competition already adjusts pump prices for temperature
variation and that any attempt to enlarge the unit by which retail fuel sales are measured will
necessarily result in higher pump prices per unit are not original contributions of this paper. As
evidenced by the quotations at its beginning, these conclusions have been offered and accessible
at least as far back as Hawaii’s misguided initiative nearly forty years ago and as recently as the
public workshops that preceded the CEC Staff Report.

114 CEC Staff Report at p. 3.

s This point is important because some stakeholders suggest — notwithstanding the negative net
benefits estimated by the CEC staff — that automatic temperature compensation nevertheless should be
required in California, given the CEC Staff Report’s finding that the ATC Retrofit would impose increased
costs of less than one cent per gallon. See letter to the California Energy Commission from Robert G.
Harris, County of San Diego, December 19, 2008.
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Gasoline Theft at Convenience Stores
When gas prices increase, many gasoline retailers report an increase in gasoline theft,
or "drive-offs."

While most retailers now require prepay, gasoline theft is still a $100 million-plus
problem.

Gasoline price volatility traditionally leads to a significant increase in gasoline
theft, brought on by misdirected consumer anger at higher prices. However, more
retailers now require prepay to stop the problem that had gotten out of control.
Nationwide, in 2007, gasoline theft cost the industry $134 million, a sharp decline
from the $300 million reported in 2005 and the $237 million reported in 2004.
(Theft totalled $122 million in 2006.) The average loss per store was slightly
more than $1,000, and that figure is conservative, since it is based on all
convenience stores that sell gasoline, including those in states that mandate full-
serve (New Jersey and Oregon) and stores in areas where prepay in the norm,
such as California and many major metropolitan areas including New York, Las
Vegas, Chicago and Atlanta. There is no way to determine what the loss was at
stores that do not require prepay, but the figure is likely double that or more.

The problem of gasoline theft would have been even greater since September
2005 if so many retailers hadn't begun to mandate prepay in after Hurricane
Katrina when gasoline prices reached record levels of $3.06 per gallon, and
when gasoline prices again topped $3 per gallon in every year since then.

With convenience stores reporting total motor fuels sales of $408.9 billion in
2007, that means that, on average, one in every 3,300 fill-ups was gasoline theft.
While this is not a "conga line" of theft, at two cents per gallon profit (at best), a
retailer would need to sell an extra 3,000 gallons to offset each $60 stolen.
Gasoline theft tends to be a problem in densely populated metropolitan areas
and near interstates where there's a greater anonymity; in these areas,

retailers have reported losses as much as $1,500 per store per month. At stores
in communities, where everyone tends to know each other, the problem generally
is not as significant.

Gasoline theft is not a "Robin Hood" crime of robbing the rich -- retailers typically
make pennies a gallon on the sale of gasoline. In fact, they can often make as
much, or more, from the sale of a 12 oz. cup of coffee than a 12 gallon fill-up.
The increase in gasoline theft is directly related to price increases, as opposed to
high prices. Theft generally increases every time prices increase.

The profile of a typical gasoline thief has evolved.

Typically, convenience stores can experience a few gasoline thefts a week;
however, when prices increase, some stores see several gas thefts a day. With
retailers making a penny or two profit on the sale of gasoline, a retailer needs to
sell thousands of additional gallons of gasoline just to make up for the loss.
Oftentimes, it only takes one $50 theft a day to significantly erode -- or wipe out --
a retailer's daily gasoline profits.

Gasoline theft has always been an issue for the industry, and was often
teenagers taking a few dollars of gasoline for a thrill. Today, the problem of theft
is across all demographics, and the cars involved with the crime are everything
from "junkers" to late-model SUVs.

Just as the frequency of gasoline theft increases, so does the size of the fill-up
stolen. And with higher prices, the amount lost from just one gasoline theft can



easily top $100 when an SUV in involved.

A disturbing trend over the past few years is the emergence of gasoline theft
rings, in which specially designed trucks are used to siphon fuel from stations'
underground storage tanks. Members of a theft ring operating in Florida were
arrested in June 2005 for using trucks that could siphon upwards of 1,000 gallons
of fuel undetected. Also in June 2005, a man in Cottondale, AL, was severely
burned in an explosion while allegedly trying to siphon hundreds of gallons of fuel
from a station.

The problem of gasoline theft can be addressed by mandating prepay -- but it
comes at a cost.

Requiring customers to prepay for their fuel would virtually eliminate the problem
of gasoline theft. However, consumers, wanting convenience, will usually choose
to go to another retailer that does not require prepay if one is close. Even so, the
problem of gasoline theft in 2006 led to a record number of retailers mandating
that customers prepay for their fuel.

The town of Mt. Pleasant, SC (a suburb of Charleston), enacted an ordinance in
early 2004 that mandates that all retailers require prepay. Similar laws have
since been enacted in Twin Falls, ID (late 2004), Myrtle Beach, SC (July 2005),
Bowling Green, KY (January 2006), Kansas City, MO (July 2006) and Flower
Mound, TX (Oct. 2006). These are believed to be the only laws of their kind in the
United States, although in some areas of the country prepay is the norm,
especially California. Other areas of the country have looked at mandating
prepay, including Conway, AR; Fayetteville, NC; Topeka, KS and Milwaukee. In
February 2008, British Columbia became the first — and only — Canadian
province to enact such restrictions.

Besides the risk of losing customers, retailers usually elect to require prepay as a
last resort, since generally customers will underestimate their gasoline purchases
because they don't want to have to go back in the store for change. Also, they
tend to shop less inside the store, where margins are healthier, because they
have already been inside the store once to prepay and find going back inside to
be inconvenient. There also are concerns that mandating prepay could lead to
cash customers instead paying by credit card at the pump to avoid the
inconvenience of prepay. Since credit card fees are 2.5 to 3 percent, that means
that retailers could incur an additional 7 to 9 cents per gallon in fees when
gasoline is $3.00 per gallon.

Usually, retailers will look at requiring prepay for certain pumps or certain hours
before requiring it all the time at a store.

Gasoline theft makes a bad situation worse for retailers.

Retailers are being hit hard by the higher gasoline prices. During periods of price
increases, retailers' wholesale costs rise faster than they can recover them at the
pump so profit margins are down significantly. NACS reports that gasoline
margins in 2007 were 5.2 percent, the lowest level since 1983, and much of the
reason for declining fuel margins is price volatility for gasoline.

Because theft is typically linked to elevated prices, gasoline theft usually hits
retailers when the value of that stolen property is at an all-time high.

In addition to reduced profit margins on gasoline, more customers pay for their
gasoline by credit card (approximately 60 to 70 percent of gasoline customers in
2007). The processing fees for credit cards (as much as 3 percent) further shrink



already reduced margins to the point where retailers often make less per gallon
than the credit card company.

Gasoline theft also negatively impacts consumers.

Law-abiding customers must pay the cost of the theft in higher prices.

Some drive-offs leave the gas island at unsafe speeds to avoid being caught,
creating a more dangerous environment.

An increase in the incidence of gasoline theft makes more retailers consider
mandating prepay, which consumers do not prefer to have as their only option. If
more areas mandate prepay, it will be one less product available to consumers
on the "honor system" where they can obtain a product before they pay for it.

What do stores do to stop gasoline theft? Technology may play a role.

Low-tech solutions can be effective. Simply greeting all customers -- whether by
intercom or in person -- can be effective. This takes away the feeling of
anonymity.

Technologies like the patented program developed by Pump-on LLC largely
protect the customer's convenience and still ensures that theft is eliminated. With
this program, cash customers use their driver's licenses (where basic
identification information is read) at the pump to authorize dispensing. As of
January 2007, a number of retailers have committed to work to further develop
this program, including Sheetz, Wawa, RaceTrac and QuikTrip. In fact, QuikTrip
has been using this type of program to great success in a number of cities. If
customers fill up and fail to pay, their names are turned over to police. In Tulsa
and Kansas City, gasoline theft was "reduced to a trickle," QuikTrip reports.

A number of states have been successful in gaining passage of legislation to
prosecute those committing gasoline theft.

As of June 2005, 27 states passed laws in which a judge has the discretion to
suspend the driver's license of someone convicted of gas theft. Missouri's law
requires (making it mandatory, not permissive) that a judge suspend the driver's
license of a person who pleads guilty to, or is convicted of, stealing fuel.

Here are the states and the year the law took effect: 1998: Georgia 1999:
Alabama, Florida, Mississippi 2000: Kansas, South Carolina, Michigan,
Tennessee, West Virginia 2001: Arkansas, Indiana, Kentucky, Virginia,
Washington, North Dakota, Louisiana, Missouri, Texas, North Carolina 2002:
Colorado, Pennsylvania 2003: Maryland, Connecticut, Wisconsin, Ohio 2005:
lowa, Minnesota.

In 2005, Oklahoma and Virginia increased the fine for those convicted of gasoline
theft. Also in 2005, South Dakota passed a law (which took effect July 1) that
makes the owner of the vehicle used by someone who drives off without paying
for gas liable for the cost of the gasoline plus a service charge. If the fee isn't
paid, a civil fine is assessed.

Gas thieves are getting their driver's licenses suspended. According to the
Indiana Bureau of Motor Vehicles, the state recorded 171 license suspensions
for gasoline theft in 2002, 366 suspensions in 2003 and 246 suspensions in the
first half of 2004.

An important part of Georgia's campaign, developed by the Georgia Association
of Convenience Stores and Georgia Oilmen's Association, and many of the other
states, included stickers on the gas dispensers that warned customers of the



impact of gas theft. A typical message showed a state trooper holding someone's
driver's license, accompanied by the message: "Pay for your gas or lose it!"

* A provision of the South Dakota gasoline theft law states that if an operator can
get a license plate number and description of the vehicle, they can request
information in writing to law enforcement, obtain the drivers information and send
them a bill in the mail.



Motor Fuels Sales at Convenience Stores

Convenience stores sell the majority of gasoline purchased in the country -- more than
80 percent of all fuel sold in the United States in 2006. Of the 146,294 convenience
stores in the United States, 115,157 sell motor fuels (79 percent). (Unless otherwise
stated, all information is from the 2007 NACS State of the Industry report.)

Industry information:

In 2006, convenience stores sold $405.8 billion in motor fuels, a more than four-
fold increase from 10 years earlier. In 1995, convenience stores sold $79 billion
in motor fuels; in 1985, motor fuels sales at convenience stores were $25 billion
and in 1975 they were $0.5 billion.

Motor fuels sales accounted for more than two-thirds of the convenience store
industry's sales in 2006 (71.3 percent). However, because of low margins, motor
fuels sales contributed only about one-third of total store gross margins dollars
(33.9 percent).

The bulk of a convenience store's motor fuels sales are gasoline -- 92.7 percent.
The rest comes from diesel fuel (7.2 percent) and "other fuel" such as kerosene
(0.1 percent).

Unleaded regular gasoline accounted for 84.1 percent of the gasoline sold at
convenience stores in 2006. Sales of premium and mid-grade have declined over
the past few years as consumers trade down octane levels when prices increase.
This leads to some consumers not returning to higher octanes as prices decline.
The sale of mid-grade and premium has declined from 30.2 percent of gasoline
gallons purchased in 1998 to 15.9 percent in 2006.

Like previous years, 2006 saw extreme price volatility for motor fuels. Prices
averaged $2.54 per gallon, a sharp increase from the average of $1.55 in 2003.
While prices climbed, motor fuels profit margins continued to shrink. Gross
margins in 2006 were 13.9 cents per gallon. After incorporating expenses, such
as credit cards fees, which are 2.5 to 3 percent, operating expenses,
depreciation and taxes, profit margins in 2006 typically were two cents per gallon.
On a percentage basis, margins in 2006 were 5.8 percent, the lowest since 1983
In 2006, gasoline theft cost the U.S. convenience store industry $122 million, a
sharp decline from the $300 million reported in 2005 and the $237 million
reported in 2004. The average loss per store was slightly more than $1,000, and
that figure is conservative, since it is based on all convenience stores that sell
gasoline, including those in states that mandate full-serve (New Jersey and
Oregon) and stores in areas where prepay in the norm, such as California and
many major metropolitan areas. Gasoline theft has declined since September
2005 when more stations began mandating prepay for fuel.

Store averages:

The average convenience store posted $2.8 million in motor fuels sales in 2006.
The average store sold 101,650 gallons per month.

The average convenience store had 8.6 fueling positions in 2005

New convenience stores in urban areas (populations 50,000 or greater) require
an investment of $405,277 for motor fuel equipment and $56,085 for motor fuel
inventory. For rural stores, the figures are $363,351 and $49,153. For both types
of stores, motor fuel equipment is roughly half of total equipment costs for stores.



Gasoline Myths...and Facts

Any time consumers face higher gasoline prices, conspiracy theories and urban
legends are sure to follow and proliferate, especially via e-mail. Here are a few of
the more common myths — and the actual facts -- about gasoline — with the
debunking courtesy of the popular site that examines urban legends,
Snopes.com.

Myth: Boycotting a couple of gasoline brands will bring overall gas prices down
Sample copy: "GAS WAR! Join the resistance!!!! | hear we are going to hit close to $3.00
a gallon by the summer. Want gasoline prices to come down? We need to take some
intelligent, united action..."lIt then urges: "Here! 's the idea: For the rest of this year,
DON'T purchase ANY gasoline from the two biggest companies ... If they are not selling
any gas, they will be inclined to reduce their prices. If they reduce their prices, the other
companies will have to follow suit."

Facts:

¢ Companies can't alter the basics of supply and demand: prices go up when
people buy more of a product, and they go down when people buy less of a
product.

* A boycott of specific brands wouldn't result in lower overall prices: Prices at all
the non-boycotted outlets would probably rise due to the temporarily limited
supply and increased demand, and would actually make the original prices look
cheap by comparison.

* The only practical way for consumers to help bring about a decrease in gasoline
prices is by decreasing demand by buying less gasoline, not just shifting where
it's bought.

Details at http://www.snopes.com/inboxer/petition/gasout.htm.

Myth: Participating in a one-day 'gas out' will help bring the retail price of gasoline
down

Sample copy: "It has been calculated that if everyone in the United States did not
purchase a drop of gasoline for one day and all at the same time, the oil companies
would choke on their stockpiles.

At the same time it would hit the entire industry with a net loss of over 4.6 billion dollars,
which affects the bottom lines of the oil companies.

Therefore May 19th has been formally declared 'stick it up their behinds day' and the
people of this nation should not buy a single drop of gasoline that day."

Facts:

* By definition, a boycott involves the doing without of something. What the "gas
out" calls for isn't consumers swearing off using or buying gasoline, even for a
short time, but for them to simply shift their purchases by one day.

* Gasoline is a fungible, global commodity, its price subject to the ordinary forces
of supply and demand. No amount of consumer gimmickry and showmanship will



lower its price in the long run; only a significant, continuous reduction in demand
will accomplish that goal.

* Moreover, the primary effect of the type of boycott proposed in the "gas out"
messages is to hurt those at the very end of the oil-to-gasoline chain, service
station operators — the people who have the least influence in setting gasoline
prices and survive on the thinnest of profit margins. As such, the "gas out" is a
punch on the nose delivered to the wrong person.

Details at http://www.snopes.com/politics/business/nogas.asp

Myth: Spurning gasoline from certain major oil companies will cut off the funding
of terrorists

Sample copy: "Nothing is more frustrating to me than the feeling that every time | fill-up
the tank, | am sending my money to people who are trying to kill me, my family, and my
friends. It turns out that some oil companies import a lot of Middle Eastern oil and others
do not import any. | thought it might be interesting for Americans to know which oil
companies are the best to buy their gas from."

Facts:

* The idea that oil companies sell gasoline only through their branded service
stations is wrong. Oil companies sell their output through a variety of outlets
other than their branded stations; as well, by the time crude oil gets from the
ground into our gasoline tanks, there's no telling exactly where it came from.

* Complex problems rarely lend themselves to simple, painless answers. Simply
shifting where we gasoline is purchased isn't nearly as good a solution as
curtailing the amount of gasoline bought.

Details at: http://www.snopes.com/inboxer/outrage/nogas.htm

Myth: Cellular phones have touched off explosions at gas stations

Sample copy: "In case you do not know, there was an incident where a driver suffered
burns and his car severely damaged when gasoline vapors ignited an explosion while he
was talking on his mobile phone standing near the attendant who was pumping the gas.
All the electronic devices in gas stations are protected with explosive containment
devices, (intrinsically safe) while cell phones are not. READ YOUR HANDBOOK!"

Facts:

* The Cellular Telecommunications Industry Association has said, "There is no
evidence whatsoever that a wireless phone has ever caused ignition or explosion
at a station anywhere in the world. Wireless phones don't cause gas stations to
blow up."

* The American Petroleum Institute notes, "We can find no evidence of someone
using a cell phone causing any kind of accident, no matter how small, at a gas
station anywhere in the world."

* Infact, creating an fire from a cell has not been demonstrated experimentally that
it's even possible — which a 2004 broadcast of The Discovery Channel's
Mythbusters program confirmed.

* |tis unlikely that cell phone batteries could ignite gasoline fumes, given that they
are the same voltage as automobile batteries (12V D.C.) but deliver far less
current. Likewise, cellular phone "ringers" do not produce electricity -- they



produce audio tones that simulate the sound of a ringing telephone.

Details at http://www.snopes.com/autos/hazards/gasvapor.asp

Myth: Static electricity is the cause of an increase in gas station refueling fires
Sample copy: "Bob Renkes of Petroleum Equipment Institute is working on a campaign
to try and make people aware of fires as a result of "static" at gas pumps. His company
has researched 150 cases of these fires. His results were very surprising..."

Facts:
While the complete e-mail has numerous errors, many parts of this are accurate.

* The Petroleum Equipment Institute did study the issue and released a report that
noted: "Americans pump gasoline into their cars between 16 and 18 billion times
a year generally without incident," but fires related to refueling at gas stations
seem to be on the rise, and many of these fires are apparently not the result of
the usual causes: open flames (mostly from cigarette smokers), sparks from the
engine compartments of automobiles (primarily from drivers refueling cars with
their motors running), or a lack of electrical continuity between nozzles and
grounded dispensers."

* The PEI states that they "don't have any definitive answers" about the reasons
for this increase, but notes that the refueler became charged prior to or during
the refueling process through friction between clothing and the car seat to such
an extent that electrostatic discharges to the vehicle body, fuel cap or dispensing
nozzle occurred, and this often happens in cool, dry weather.

* Another potential causes for the increase in fires is improper handling and filling
gas cans.

Here are generally recommended tips for safe refueling:

* Stay near your vehicle's fueling point when using a self-serve station.

* Do not go back into your vehicle when refueling, regardless of whether you use

the nozzle's hold-open latch.

* If you must re-enter your vehicle while refueling, discharge the static electricity by
touching a metal part of the outside of your car away from the filling point before
touching and removing the gas nozzle.

Always turn your engine off before refueling.

Never smoke, light matches or use a lighter while refueling.

To avoid spills, do not overfill or top off your gas tank.

Let the fuel dispenser shut off automatically and leave the nozzle in the tank

opening for six to eight seconds so the gasoline in the tank neck can settle down

and any remaining gas in the nozzle can drip out of it into the tank.

* When filling a portable container always place it on the ground, and don't move
away from it until you're through and the cap is back in place.

Details at http://www.pei.org/static/ and http://www.snopes.com/autos/hazards/static.asp

Myth: Infected needles are being placed on the underside of gas pump handles.
Sample copy: "My name is Captain Abraham Sands of the Jacksonville, Florida Police
Department. | have been asked by state and local authorities to write this email in order



to get the word out to car drivers of a very dangerous prank that is occurring in
numerous states.... Some person or persons have been affixing hypodermic needles to
the underside of gas pump handles. These needles appear to be infected with HIV
positive blood. In the Jacksonville area alone there have been 17 cases of people being
stuck by these needles over the past five months. We have verified reports of at least 12
others in various states around the country..."

Facts:
* There is no Capt. Sands, for starters.
* The hoax, which has been around since 2000, does not contain any truth to it.
Details at: http://www.snopes.com/horrors/mayhem/gaspump.asp



Online Resources on Gasoline Prices

U.S. Energy Information Administration

Basic Petroleum Statistics
http://www.eia.doe.gov/neic/quickfacts/quickoil.html

Top-line statistics for industry data, as well as links for detailed information.

Petroleum Information at a Glance

http://www.eia.doe.gov/oil_gas/petroleum/info_glance/petroleum.html

A starting point to access information including EIA data from as far back as 1949 and reports looking as far forward as
2025.

Gasoline and Diesel Fuel Update

http://tonto.eia.doe.gov/oog/info/gdu/gasdiesel.asp

EIA's weekly report on gasoline and diesel fuel prices provides current weekly prices by region, as well as compared to the
week and year prior. The site also includes a percentage breakdown of "What We Pay for in a Gallon of Regular Gasoline,"
using the agency's latest monthly data.

This Week in Petroleum

http://tonto.eia.doe.gov/oog/info/twip/twip.asp

Typically released every Wednesday afternoon, this report analyzes the week's supply and demand numbers and factors
that could impact them.

Forecasts & Analyses
http://www.eia.doe.gov/oiaf/forecasting.html
Analyses and projections of energy information, including EIA's Short-Term Energy Outlook and Annual Energy Outlook.

State Energy Page

http://www.eia.doe.gov/emeu/states/ states.html

Overviews of each state's energy resources, and detailed information on state-specific supply and demand, fuel
requirements and petroleum infrastructure.

Oil Market Basics

http://www.eia.doe.gov/pub/oil_gas/petroleum/analysis_publications/oil_market basics/default.htm

From the wellhead to the gas tank, this primer explains how oil markets operate, from with hotlinks to oil price and volume
data.

A Primer on Gasoline Prices

http://www.eia.doe.gov/pub/oil_gas/petroleum/analysis publications/primer_on_gasoline_prices/html/petbro.html

EIA's MVP (most valuable publication) explains the components of the cost of gasoline, why gasoline markets fluctuate and
why gasoline prices differ regionally.

Gasoline Price Pass-Through
http://www.eia.doe.gov/pub/oil_gas/petroleum/feature_articles/2003/gasolinepass/gasolinepass.htm

Why do retail prices seemingly jump suddenly? EIA examined the movement of gasoline prices over time and found that
most of the movement in retail prices (on a national and regional basis) is predetermined by previous movements in spot
prices.

Eliminating MTBE in Gasoline in 2006
http://www.eia.doe.gov/pub/oil_gas/petroleum/feature articles/2006/mtbe2006/mtbe2006.pdf
A primer on the petroleum industry's rapid transition away from MTBE as a fuel additive.

Hurricane Impacts on the U.S. Oil and Natural Gas Markets
http://tonto.eia.doe.gov/oog/special/eial katrina.html

EIA's final report on the impacts of Hurricanes Katrina and Rita.
(last updated Dec. 27, 2005)




NACS

2008 NACS Gas Price Kit: Consumer Reactions to High Gas Prices
http://www.nacsonline.com/NACS/News/Campaigns/GasPrices 2008/Pages/default.aspx
(published February 2, 2008)

Gasoline Prices and the Consumer: Perceptions and Realities (PDF)
http://www.nacsonline.com/NACS/News/Campaigns/GasPrices 2009/Documents/GasPriceKit2007.pdf
(published February 2, 2007)

Gasoline Prices 2006: Oh No, Not You Again (PDF)
http://www.nacsonline.com/NACS/News/Campaigns/GasPrices 2009/Documents/GasPriceKit2006.pdf
(published February 2, 2006)

Gasoline Price Volatility in 2004: What's Going On? (PDF)
http://www.nacsonline.com/NACS/News/Campaigns/GasPrices 2009/Documents/GasPriceKit2004.pdf
(published February 2004)

OPIS

Speaking of Oil

http://blogs.opisnet.com/

Tom Kloza’s lively blog dissecting trends in the petroleum industry.

American Petroleum Institute
State Motor Fuel Excise Tax Rates
http://www.api.org/policy/tax/stateexcise/index.cfm
Motor fuel tax information for all 50 states.

Industry Statistics
http://www.api.org/statistics/
A collection of facts, figures and other energy-related material.

Energy Tomorrow
http://www.energytomorrow.com/
Multi-media information about the petroleum industry.

Facts on Fuel
http://www.factsonfuel.org/gasoline/index.html
A primer on how gas gets from the wellhead to your car.

U.S. Environmental Protection Agency

Boutique Fuels: State and Local Clean Fuels Programs

http://www.epa.gov/otag/boutique.htm

A listing of the eight low-emission "boutique fuels" that states will be allowed to use to comply with the Clean Air
Act.

Department of Energy

Energy Price & Trends
http://www.energy.gov/pricestrends/index.htm

Provides information and historical data for energy sectors.

Strategic Petroleum Reserve

http://www.fe.doe.gov/programs/reserves/spr/spr-facts.html

Information about the U.S. Government complex of four sites created in deep underground salt caverns that hold emergency
supplies of crude oil.

Association of Oil Pipe Lines
http://www.aopl.org/
Pipelines move nearly two-thirds of the ton-miles of oil transported annually.




Pipeline 101
http://www.pipeline101.com/Introduction/
Basic information compiled from industry, government and research experts and published materials.

How Pipelines Make the Market Work
http://www.aopl.org/posted/888/Notes How_Pipelines Make the Market Work.57635.pdf
Detailed information on operations and regulations

Clean Diesel Fuel Alliance
http://www.clean-diesel.org
Provides the basics on Ultra Low Sulfur Diesel fuel.

AAA

Daily Fuel Gauge Report
http://www.fuelgaugereport.com/sbsavg.asp

Provides daily averages for fuel by grade for each state.

Merchants Payments Coalition

http://www.unfaircreditcardfees.com/

The Merchants Payments Coalition is fighting for a more competitive and transparent credit card fee system that better
serves American consumers and merchants, including convenience stores and gas stations.




Contact Information

Reporters:
If you'd like to speak to someone at NACS about issues related to gasoline prices, contact:

Jeff Lenard

NACS vice president of communications
(703) 518-4272
jlenard@nacsonline.com

or

John Eichberger

NACS vice president of government relations
(703) 518-4247
jeichberger@nacsonline.com.

Retailers:

How are you coping with today's higher gas prices? What resources do you need? Which resources did you find most
helpful in this kit or from other sources? What issue has the media covered best in discussing the issue of higher gas

prices? Please take a moment to provide your feedback to help us address your ongoing needs related to motor fuels
issues.

Send your feedback to jlenard@nacsonline.com






