
 
 

Washington 
State Gasoline 

Prices Study 
 
 

1990 
 

Biennial 
Findings 
And 
Technical 
Appendices 

 
 
 
 
 
 
 
 
 
 
 

 
 



 
 

Washington 
State Gasoline 

Prices Study 
 
 

1990 
 

Biennial 
Findings 
And 
Technical 
Appendices 

 
 
 
 

Prepared by: 
The Policy Division 

Mark Anderson 
Biran Lagerberg 
Dick Byers 

 
 
July 1991 
 
 
 
 
Washington State Energy Oiffice 
809 Legion Way SE, FA-11 
Olympia WA 98504-1211 
 
WAOENG 91-07 

 
 

 



 

 
 
 

TABLE OF CONTENTS 

 

   Page 

 List of Graphs ......................................................................................... i 

 List of Tables .......................................................................................... iii 

 Executive Summary................................................................................ 1 

 Introduction............................................................................................. 3 

 Chapter 1, Background ........................................................................... 4 

 Chapter 2, Methods, Approach and Findings ......................................... 8 

 Chapter 3, Previous Gasoline Pricing Studies ........................................ 14 

 Chapter 4, Supporting Graphs and Explanations.................................... 16 

 Appendix A. Methodology and Data...................................................... 69 

 Appendix B, Survey Exhibits ................................................................. 75 

 Appendix C, Statewide and City Market Descriptions .......................... 85 

 Bibliography ........................................................................................... 163 



 

 

LIST OF GRAPHS 

 Graph 1: Washington State Average Crude, Wholesale and Retail Prices................18 
 
 Graph 2: Washington State Average Retail Price Breakdown ..................................20 
 
 Graph 3: Retail Gasoline Prices Ranged an Average of 12.8 Cents  

During the Study Period ................................................................................22 
 
 Graph 4: Retail Gasoline Prices in Seattle Tended to be 
  Lower than Other Large Cities ......................................................................24 
 
 Graph 5: Retail Gasoline Prices in Seattle Tended to be 
  Lower than in Small Cities ............................................................................25 
 
 Graph 6: Retail Gasoline Prices in Seattle Tended to be 
  Lower than Western Washington ..................................................................26 
 
 Graph 7: Retail Gasoline Prices in Seattle Tended to be 
  Lower than Eastern Washington....................................................................27 
 
 Graph 8: Average Unleaded Self-Serve Cash Gasoline Prices .................................30 
 
 Graph 9: Explaining Variation...................................................................................32 
 
 Graph 10: WSEO Gasoline Prices Model .................................................................34 
 
 Graph 11: Measured vs. Modeled Unleaded Self-Serve Cash Prices........................36 
 
 Graph 12: Cumulative Distribution of Absolute Residuals.......................................38 
 
 Graph 13: Average Residuals (price variation unexplained) 

From WSEO Gasoline Prices Model.............................................................40 
 
 Graph 14: Components of Variation in Gasoline Price .............................................42 
 
 Graph 15: Total Marginal Transportation Costs By City ..........................................44 
 
 Graph 16: Average Dealer Margins...........................................................................45 
 
 Graph 17: Supplier Discounts to Dealers ..................................................................46 
 
 Graph 18: Dealer margins by Supplier Type.............................................................48 
 
 Graph 19: Average monthly Gasoline Sales Volume per Station .............................49 
 
 Graph 20: Vehicle Density by Metro Area................................................................50 
 
 

i 



 

2 

 
 Graph 21: Mix of Stations Offering Discounts for 

Cash vs. Credit Purchases..............................................................................51 
 
 Graph 22: Mix of Oil Company and Distributor Supplied 

Stations by Metro Area..................................................................................52 
 
 Graph 23: Estimated Wholesale Prices......................................................................54 
 
 Graph 24: Average Dealer Buying Prices .................................................................56 
 
 Graph 25: Difference in Price from Seattle ...............................................................58 
 
 Graph 26: Components of Price Difference from Seattle..........................................60 
 
 Graph 27: General Market Variables.........................................................................61 
 
 Graph 28: Retail Market Variables............................................................................62 
 
 Graph 29: Wholesale Market Variables ....................................................................63 
 
 Graph 30: Proportional Contribution to Price Difference 

Seattle Metro vs. Western Washington .........................................................66 
 
 Graph 31: Proportional Contribution to Price Difference 

Seattle Metro vs. Eastern Washington...........................................................68 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ii 



 

3 

 
 
 

LIST OF TABLES 

 Table 1: Statewide Data Results – Market Characteristics........................................89 
 
 Table 2: Statewide Data Results – Prices ..................................................................93 
 
 Table 3: Statewide Data Results – Volumes..............................................................96 
 
 Table 4: Statewide Data Results – Wholesale Market Description...........................97 
 
 Table 5: Market Characteristics - Aberdeen..............................................................99 
 
 Table 6: Market Characteristics - Bellingham...........................................................105 
 
 Table 7: Market Characteristics - Clarkston..............................................................111 
 
 Table 8: Market Characteristics - Ellensburg ............................................................117 
 
 Table 9: Market Characteristics – Port Angeles ........................................................123 
 
 Table 10: Market Characteristics - Seattle.................................................................129 
 
 Table 11: Market Characteristics - Spokane..............................................................135 
 
 Table 12: Market Characteristics – Tri-Cities ...........................................................141 
 
 Table 13: Market Characteristics - Vancouver..........................................................147 
 
 Table 14: Market Characteristics - Wenatchee..........................................................153 
 
 Table 15: Market Characteristics - Yakima...............................................................159 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

iii 



 

4 

 

Washington 
State Gasoline 

Prices Study 



 

1 

EXECUTIVE SUMMARY 
 
Background 
 
In spring 1990, responding to strong public and private concern over gasoline supplies and pricing 
policies, the Washington Legislature commissioned the Washington State Energy Office (WSEO) to 
study this issue. The responsible committee – the Legislative Transportation Committee (LTC) – asked 
WSEO to clearly explain why gasoline prices differ from city to city in the state of Washington. 
 
This report summarizes the conclusions of a 1 year investigation. To support this investigation, WSEO 
collected data from 51 cities throughout the state of Washington, representing 750 gasoline stations, 10 
refiners, and 131 gasoline wholesalers. To try to explain city-to-city and region-to-region differences, 
we collected information on prices, volumes sold, suppliers, on-site convenience stores, cash discounts, 
whether a station was independently owned or oil company owned, and a host of other factors. About 
150 factors were sought to assist in the analysis. 
 
Findings 
 
WSEO found significant differences in gasoline prices from city to city in Washington. The difference 
was 12.8 cents per gallon on average between minimum and maximum city prices. Prices in greater 
metropolitan Seattle averaged 4.9 cents below the combined average of all other cities west of the 
Cascades, and 4.5 cents below the combined average of all other cities east of the mountains. 
 
WSEO also conducted a more sophisticated statistical analysis of these data to try to explain which of 
the many variables might be responsible, singly or in combination, for some of the differences. Our 
study found that eight key variables explain approximately 80 percent of the variation in average prices. 
In statistical terms, this is a very strong finding. The key reasons for different prices include: 
 
• The cost of transporting gasoline from refineries to stations 
• Market demand for gasoline, measured as vehicles per square mile 
• Whether or not a station is located within 30 miles of the Canadian border 
• Dealer margin 
• Retail sales volume 
• Whether or not a station offers a discount for cash 
• Whether a dealer is supplied by an oil company or distributor 
• Average wholesale price 
 
Of these eight variables, three are related to the overall market (transportation cost, market demand, and 
proximity to Canada), three reflect retail market factors (dealer margin, sales volume, and cash 
discount), and two operate at the wholesale level (supplier and wholesale price). 
 
Of all the factors in the analysis, gasoline transportation cost is the single most important variable, 
explaining 20.5 percent of price differences statewide. Following closely is dealer margin, which 
accounts for about 18.5 percent of the variation in prices. Higher transportation costs and margins lead 
to higher retail gasoline prices. 
 
The third most important variable is retail sales volume, which explains 18.3 percent of the variation in 
prices between stations. Market demand for gasoline is also an important factor. Measured in terms of 
the density of vehicles in a market area (vehicles per square mile), market demand explains 9 percent of 
the price variation. As volume and vehicle density increase, retail price decreases. 
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Stations offering cash discounts have prices averaging 1.5 cents lower than stations that offer no 
discounts. This accounts for about 4 percent of the variation in prices statewide. 

Proximity to Canada is another key variable that explains about 4 percent of the price variation. 
Canada has significantly higher gasoline prices than the United States because of higher gas taxes. We 
found that stations within 30 miles of the Canadian border post higher prices. 
 
Prices are also affected by whether a station is supplied by an oil company or by a distributor. This 
accounts for about 2 percent of the statewide variation in prices. Stations supplied by distributors tend 
to have higher prices. Though the variation explained across the state is small, this difference can be 
important. The exact reasons for the difference are unclear. Our model indicates that the average 
difference is roughly 1.6 cents per gallon. The variable is also more important when Seattle is 
compared to other cities. Stations outside the Seattle area are more often supplied by distributors. As 
a consequence, this variable accounts for 12 percent of the difference in price between Seattle and 
east-side cities. 
 
Estimated average wholesale price explains just under 2 percent of the variation in prices. While 
distributor wholesale purchase prices are fairly easy to obtain, it is much more difficult to calculate the 
cost of gasoline to oil companies before they distribute it to their own stations-an internal wholesale 
price. Instead of attempting to calculate this for oil companies, we calculated average wholesale prices, 
which did not distinguish between distributor buying prices and oil company buying prices. To 
calculate these prices, we subtracted transportation costs from dealer buying prices. Higher wholesale 
prices lead to higher retail prices. 
 
Study Focus 
 
It is important to emphasize that this assessment was designed to focus on one key issue-whether 
regional price differences can be explained analytically. The assessment does not focus on the business 
practices of the petroleum industry, which have been the subject of other studies and proposed 
legislation. 
 
It is also important to recognize that there have been significant changes in the gasoline marketplace. 
Gasoline prices are no longer regulated by the state or federal government. In general, retail stations 
can charge whatever they like, provided that they meet standards of fairness and are not undercut by 
competition. The industry is also continuing to adjust to deregulation. One unforeseeable consequence 
of deregulation has been the growth of alternative services like convenience stores at gasoline stations. 
These stores may have a great deal to do with the profitability or existence of a gas station. This was 
certainly not the case a decade ago. 

Environmental laws-particularly those requiring replacement of leaking underground storage tanks-are 
also having a significant influence on the cost and risk of operating a gasoline station. Almost 15 
percent of the stations that returned surveys either were closing or had plans to close, in part, because 
profits were being squeezed and the cost of tank replacements cut margins beyond reasonable levels. 
 
These marketplace changes are likely to affect independent and rural dealers more severely than high-
volume urban stations. Competition in the marketplace could decline. With continued support from 
the Legislative Transportation Committee, WSEO expects to provide data and analysis on the 
changing marketplace and its key characteristics. 
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INTRODUCTION 
 
This report is organized into four chapters. Chapter 1, Background, is a brief discussion of the 
petroleum market and some of the changes that are affecting present and future prices. Chapter 2 
describes the statistical model and its results by city. Chapter 3 describes other studies of petroleum 
pricing and explains how WSEO’s data and results differ. Chapter 4 is a collection of graphs with 
explanations supporting study findings. 
 
Three appendices are also provided. Appendix A describes in more detail the procedures used in 
developing the statistical model used for the study. Appendix B provides examples of survey 
instruments. Appendix C includes much of the data collected and used in this analysis. Some of the data 
are not available to the public because respondents required that it not be released. A bibliography is 
included at the end of the report. 
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Chapter 1  

BACKGROUND 
 
Since the first Arab oil embargo in 1973, gasoline pricing and supplies have been volatile and 
controversial public topics. Despite ample international supplies, regional crises and marketplace 
changes continue to exert strong influences over gasoline pricing. Consider the grounding of the Exxon 
Valdez or the Persian Gulf War for examples of how quickly markets can change. Other factors, 
including gas station closures, have a less dramatic but perhaps longer lasting influence on prices and 
supplies. Pricing is controversial. Following both the Exxon Valdez accident and the Persian Gulf War, 
an angry public accused oil companies of price tampering. 

Even without precipitating events, Washington legislators report their constituents believe gas prices 
are set without reason; that transportation costs do not seem to explain price differences. They report 
that Seattle always seems to have the lowest prices, despite being further from refineries than 
Bellingham. 

As important as it is to understand specific markets and characteristics that may push prices up or 
down, it is just as important to understand the general market within which all the smaller markets 
work. Four key background factors should be kept in mind: 1) gasoline prices are no longer regulated 
by the state or federal government, 2) deregulation has and will continue to play a role in the structure 
of the industry, 3) a range of state and federal clean air and water regulations will also change the shape 
of the market, and 4) a diverse array of players participate in Washington's petroleum market. 

Gasoline Is Sold In an Unregulated Market 
 
In the 1980s, gasoline markets were largely deregulated. In contrast to natural gas or electricity, where 
prices are directly related to cost, the price of gasoline can move to whatever levels the market will 
bear. Oil companies are under no requirement to charge based on what it costs to produce, refine, 
transport, store, and advertise their product. They must meet fair business practice requirements-
including treating their own stations and independent dealers equitably and not colluding or fixing 
prices. 

In such a market, economic theory tells us that prices will move toward the marginal cost of opening 
new stations, replacing refineries, and building new pipelines. At the same time, any oversupply in the 
market can bring rapid reductions in cost as consumers move from one supplier to another. 

Perfect competition does not exist in Washington and not all areas are equally competitive. Because 
Seattle constitutes a large and growing market, gasoline marketers focus their attention there. In some 
areas of the state where growth is stagnant or where population is decreasing, fewer marketing 
resources are dedicated to establishing and holding markets, and prices may be significantly higher. 

The unregulated nature of the market affects the current study in two ways: 
 
• In an unregulated market, prices may be related to a number of factors that are difficult to measure. 

For example, how can we measure the degree to which marketers believe a market is worth 
pursuing? To provide some guidance, we have used vehicle density as a "proxy" for the demand for 
gasoline, which measures how much a market might be worth. 

• The Washington market is still structurally adjusting to deregulation and may experience major  
changes in the future. These structural changes may result in changes to the price differences we  
calculate. The variables that explain pricing in 1990-1991 may be less satisfactory in a few years. 

Deregulation Will Reshape Markets 
 
Ninety-eight percent of stations responding to WSEO's survey supplement their gasoline sales with 
profits from alternative profit centers such as convenience stores, service racks, tire sales, and hauling 
rentals. Half of the gasoline sold in Washington is through stations with convenience stores. This is a 
major marketplace change. Convenience stores can add to volume and stability, and may allow 
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managers to set gasoline prices artificially low. Under other market conditions, store sales may make up 
for poor gasoline sales. 
 
The clear message is that stations unable to develop profitable alternative profit centers may face loss of 
the business. If, indeed, stronger competition is an outgrowth of deregulation, we should continue to see 
1) innovative advertisement and contract arrangements and 2) efficiency efforts, such as the movement 
toward fewer large volume outlets. A leaner, meaner industry will have casualties to competition. 
Again, rural areas with smaller markets and less competition may be disadvantaged. 

Environmental Regulations and Demands Will Reshape Markets 
 
Underground storage tanks (USTs) throughout the United States have leaked large quantities of 
gasoline and other hydrocarbon pollutants into ground water. In an effort to ensure groundwater purity, 
the federal Environmental Protection Agency (EPA) has ordered the removal or replacement of all 
unsafe underground storage tanks.1 At the direction of the Washington State Legislature, the 
Department of Ecology (DOE) has developed state regulations to implement the federal standards. All 
gasoline stations in Washington must meet federal and state requirements for old tank removal, new 
tank installation, leak detection, and pollution liability insurance. Compliance dates are scheduled by 
tank age and business size with the latest compliance date in 1993. 
 
Our study suggests that these regulations could have a significant effect on Washington's gasoline 
market. Of all the stations who returned our survey, 14 percent claimed they were likely to close their 
businesses due to UST regulations. It is unlikely that marginal businesses will be able to raise the 
capital for new tanks. Other station owners may choose not to risk such investments on the chance that 
business will be increasingly marginal in the future. Those who can raise the capital for new tank 
installation may have difficulty securing the required $1 million in pollution liability insurance. 
While it is possible that many of these stations would close without the additional tank storage burden, 
it is clearly risky to operate a marginal business in a rapidly changing industry. 
 
The Washington State Legislature has taken two actions to ameliorate these problems. In 1989, the 
legislature created the Pollution Liability Insurance Agency to provide affordable pollution liability 
insurance. Two insurance companies are under contract and the agency acts as a reinsurer to underwrite 
the bulk of the premium. Reinsurance funds come from a petroleum products tax, reinsurance 
premiums, and interest earned on the agency trust account. A second law provides grants for tank 
replacement and testing where public or private owners of USTs meet vital local government, public 
health, and safety needs.2
 
While the state continues its efforts to assist businesses in meeting environmental requirements, UST 
regulations still represent a net increase in business costs for gasoline marketers, and small businesses 
are the least able to comply. 

 
Clean air regulations may soon have as strong an effect on market structure as clean water regulations 
have had. Vapor controls may be ordered at the federal or state level. In addition, alternative 
transportation fuels could add to competition-particularly in urban areas-and introduce new risks to 
station owners. If methanol, propane, natural gas, hydrogen, or electric operated vehicles begin to make 
inroads into the transportation market, marketers may be forced to make additional investments to 
remain competitive. These new fuels could have large impacts on the market structure of transportation 
fuel suppliers. In contrast to many of the other factors discussed in this report, this factor is more likely  
 
1 See regulations in 40 c.P.R. Secs. 280 and 281 based on the 1976 federal Resource Conservation and Recovery Act, as 
amended - 42 U.S.C. Sec. 6901, et seq. 
2 See Substitute Senate Bill 5086, Underground Storage Tank Community Assistance Program, Washington State 
Legislature, spring 1991. 
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to raise prices in western than in eastern Washington. 
 
Demographic Changes Will Reshape Markets 
 
Because Washington is growing rapidly, environmental pressures on Washington's gasoline market are 
likely to increase. 
 
In addition, because population growth is centered around the 1-5 corridor, it will remain a magnet for 
competition, and rural and eastern Washington markets will likely remain less competitive and higher 
priced. 
 
There Are Many Players in Today's Gasoline Market  
 
Major, Minor, and Independent Oil Companies 
 
There is no internationally accepted definition for a "major" oil company. The term is usually reserved 
for the largest international companies with a refining capacity of at least 250,000 Bbl/day. Minor oil 
companies have their own smaller refining capacity. Independents are oil companies without refineries. 
Independents purchase their product for resale and may be of various sizes. In Washington four major 
companies, Atlantic Richfield Company (ARCO), British Petroleum America (BP), Royal Dutch Shell 
(Shell), and Texaco operate refineries. One minor refiner, U.S. Oil, also produces gasoline in 
Washington. Major companies that market in Washington but do not have in-state gasoline producing 
refineries include Amoco Oil Co., Cenex, Chevron, Conoco Inc., and Exxon. Seven major companies: 
ARCO, BP, Shell, Texaco, Chevron, Exxon, and Union Oil account for approximately 60 percent of the 
gasoline sales to distributors or direct service retail outlets in the state.3
 
Integrated and Non-Integrated Companies: The petroleum industry can be characterized as having 
three main operational components: crude production, refining, and retail marketing. Oil companies 
have operations in some or all areas. A completely vertically integrated company has upstream 
production and downstream refining and marketing operations. When the price of crude oil is high, 
those companies that have crude reserves will see profits in production; when crude is priced low, a 
company's refining and marketing operations will be the source of stable profits. The seven majors who 
represent most of the gasoline marketing in Washington are all vertically integrated from production to 
retail sales. 
 
Distribution by Refiners or Independent Jobbers: Some retail outlets have gasoline transported 
directly to their stations by refiners. These Direct Service stations carry the brand name of the refiner, 
but may not be owned or operated by the refiner. They pay Dealer Tankwagon (DTW) wholesale 
prices, which are not posted by most refiners. Refiners may use their own trucks for delivery or contract 
with a common carrier. Other retail outlets receive gasoline from distributors. 
 
A distributor may serve both branded and unbranded stations, but contracts disallow supplying branded 
stations with gasoline from another brand. When serving branded stations, distributors purchase 
gasoline from an oil company at a bulk terminal and then supply stations carrying that oil company's 
brand name. They pay wholesale Branded Rack prices posted at terminals. Distributors have contracts 
for branded supply. Distributors with branded contracts are also referred to as Branded Jobbers. When 
serving unbranded stations, distributors purchase gasoline at Unbranded Rack prices, usually higher 
than branded prices, and supply independent stations. For their unbranded stations, and for farm,  
 
3 Washington State Department of Licensing, Monthly Motor Vehicle Fuel Reports. 
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municipal, and fleet accounts, distributors may purchase without contracts, trying to find the least 
expensive gasoline supply. Distributors that serve unbranded outlets are also referred to as Unbranded 
Jobbers. Some distributors are vertically integrated, operating their own retail outlets to complement 
wholesale deliveries. A distributor may have a local bulk tank farm for storing gasoline purchased when 
prices are low, or may operate tanker trucks only, never storing, simply transporting fuel. Depending on 
the operation, a distributor mayor may not have costs higher than a competing oil company. 
 
Branded and Unbranded Retail Outlets 
 
A station may carry a refiner brand, an independent oil company brand, or may operate under a non-oil 
company name. Stations of the same brand may have very different ownership, operator, and supplier 
situations. Station owners contract with suppliers to operate under specific names. Station contracts, 
especially in the case of refiner brands, may be quite extensive, requiring certain signage standards, 
facility improvements, advertisement requirements, etc. Discounts offered stations by refiners or 
distributors may be offset by the additional costs of being branded. 
 
Retail Outlet Owners and Operators 
 
Retail station ownership and operations status can be quite diverse. A station may be owned by an oil 
company, by a distributor, or by an entity that is not in the oil supply business. The station may be 
operated by the owner, leading to oil-company-operated stations, distributor-operated stations, and 
private-owner-operated (open) stations. Or, the owner may lease the station or part of it, such as the 
convenience store, to a third party to operate. Several studies have intimated that the number of open 
stations are decreasing while oil-company-and distributor-operated stations are increasing. The WSEO 
study database provides a baseline against which that hypothesis can eventually be tested. 
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Chapter 2 
 

METHODS, APPROACH, AND FINDINGS 
 

In July 1990, WSEO began soliciting extensive gasoline and market structure data from many of the 
operating gasoline stations, wholesalers, and refineries throughout the state. Data were collected from 
51 cities throughout the state on a daily, monthly, and quarterly basis. Some 10 refiners, 131 
wholesalers, and 750 retailers participated. Cooperation was entirely voluntary on the part of these 
businesses, and over 50 percent of those sampled responded. While not all stations or wholesalers 
provided all the data desired, WSEO's current database on petroleum prices and market conditions is 
among the most detailed in the United States. 
 
For the purpose of this report, data from July 1990 through June 1991 were analyzed. By analyzing a 
full year of data, we were able to account for the normal seasonal variations in gasoline price and 
supply, and to smooth out peaks and valleys in the data. In several respects, however, the period was 
not normal. A federal gas tax increase took place in January 1991 and, more importantly, the threat and 
later existence of war in the Gulf caused temporary spikes in gas prices and threats of shortage. 
In February, 1991, we provided the Legislative Transportation Committee (LTC) with a draft 
assessment that summarized our data collection effort and proposed a six-variable model to account for 
much of the variation in price between cities. WSEO distributed copies of this report to interested 
parties and has considered the comments that have been received. The model proposed here 
accommodates some of these comments and confirms the significance of the original six variables. Two 
additional variables were found significant and were added. 
 
With respect to overall averages, WSEO found that gas prices differed significantly from city to city in 
Washington during the year. The average difference between minimum and maximum city prices was 
12.8 cents during the 1 year study period. Prices in greater metropolitan Seattle averaged 4.9 cents 
below the combined average of all other cities west of the Cascades, and 4.5 cents below the combined 
average of all other cities east of the mountains. This is clearly significant, but should also be kept in 
context. It is, for example, less than the average price variation in milk, eggs, and cigarettes at 
convenience stores in the study. For the average driver in Washington, a 5 cent per gallon increment 
represents about $31.75 per year.4
 
The Model 
 
The findings of this report primarily were based on a statistical model that attempted to explain which 
factors are responsible for differences in prices between stations and between cities. While we collected 
data from 750 separate stations during the study, the model was built on data from 269 of these stations. 
These owners provided sufficient data throughout the year. Graphs included in this study are primarily 
based on data from these 269 stations. We are satisfied, after analysis, that these stations are 
representative of average city prices. They may not be representative of all local characteristics (such as 
volume). Because data are always incomplete and averages are used, extrapolation must be approached 
cautiously. 
 
The model estimated average city prices for the 269 stations in the data base. Actual gasoline prices 
were available for 581 stations, but variable data were not. The model came within one tenth of a cent 
of estimating actual average statewide prices. Estimated city prices did not differ by more than 2 cents 
from reported average city prices. 
 
4 At an estimated average use of 635 gallons per year, Washington State Department of Transportation. Forecast of Fuel, 
Vehicles, and Related Data. 
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Seventy percent of modeled station prices were within 2 cents of actual prices, and 50 percent of 
modeled station prices came within 1.3 cents of actual prices. After extensive analysis of more than 150 
candidate variables, eight factors in combination were found to explain about 80 percent of the 
variation in average prices. In statistical terms, this is a strong or robust finding. The key reasons for 
different prices include: 
 
• The cost of transporting gasoline from refineries to stations 
• Market demand for gasoline, measured as vehicles per square mile 
• Whether or not a station is located within 30 miles of the Canadian border 
• Dealer margin 
• Retail sales volume 
• Whether or not a station offers a discount for cash 
• Whether a dealer is supplied by an oil company or a distributor 
• Average wholesale price 
 
In the model, the combination of these variables determined the price of each station and an average 
city price. Each city had a different makeup for each variable, which led to different prices for each 
city. 
 
The Variables 
 
Transportation Costs 
 
Gasoline transportation costs were calculated as the cost of moving the last required gallon from a 
refinery to a station through a delivery system, be it pipeline, barge, or truck. Monthly transportation 
costs were provided by pipelines, shippers, and the Utilities and Transportation Commission. We used 
marginal costs in our model because they more accurately reflect the way the market works. However, 
the difference between calculated marginal and average transportation costs is not large, and both affect 
price. Our model indicates that a 1 cent per gallon increase in the cost of transportation results in a third 
of a cent increase in average retail price, other determinants of price keeping it from being a one-to-one 
correlation. Stations located further from refineries and terminals tend to have higher prices, as do 
stations that rely on pipelines more often at capacity. 
 
Dealer Margins 
 
Dealer margins are the difference between a retail price and a dealer's buying price. Retail price data 
were collected monthly. Dealer buying price data were collected quarterly and averaged for the 12-
month study period. Margins were calculated from data supplied by dealers. Dealers with larger 
margins tend to have higher prices. Our model indicated that a 1 cent per gallon increase in dealer 
margin translates on average to about a 0.4 cent increase in retail price, again other determinants of 
price keeping it from being a one-to-one correlation. Dealer margin is not correlated strongly with sales 
volume. It therefore suggests either higher costs or profits. We surveyed dealers about costs and profits 
and did not receive sufficient response to determine the causes of margin differences. It may be that 
dealer margins are underestimated because they do not include supplier discounts. We have adjusted for 
this potential deficiency by adding a supplier discount factor. While exact discount terms and amounts 
were not available, we did receive information on which stations receive them. 
 
Sales Volume 
 
Average station sales volume data were collected quarterly through surveys, but monthly data were 
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provided. Higher sales volumes are associated with lower prices. 
 
Market Demand 
 
Market demand was measured by the density of vehicles in a market area (vehicles per square mile). 
The total number of cars and trucks in a county were divided by the total number of square miles in all 
cities in the county. In smaller markets, with lower vehicle densities, retail prices are higher. 
 
Cash Discounts 
 
Stations either offer a discount for cash or not. The information was gathered through the quarterly 
surveys. According to our model, stations offering cash discounts have prices averaging 1.6 cents per 
gallon lower than stations without discounts. 
 
Proximity to Canada 
 
As with cash discounts, a station is either within 30 miles of Canada or it is not. While the choice of this 
distance was somewhat arbitrary, the evidence suggests that stations within this range post retail prices 
averaging almost 2 cents higher than stations further away. 
 
Supplier Identity 
 
This variable indicates whether or not a station is directly supplied by oil companies. The other supplier 
option is a distributor. The variable specifies supplier only, and not ownership or operations status, 
which mayor may not be by an oil supplier. The information was collected through surveys. Stations 
supplied by distributors rather than oil companies tended to have higher prices-why is not clear. Many 
factors could be involved, including costs, profits or pricing. 
 
Wholesale Prices 
 
While distributor wholesale purchase prices are fairly easy to obtain, it is much more difficult to 
calculate the cost of gasoline to oil companies before they distribute it to their own stations-an internal 
wholesale price. Instead of attempting to calculate this for oil companies, we calculated average 
wholesale prices, which did not distinguish between distributor buying prices and oil company buying 
prices. To calculate these prices, we subtracted transportation costs from dealer buying prices. Higher 
wholesale prices lead to higher retail prices. 
 
Unexplained Variation 
 
Any model has unexplained variation, which is most often due to factors one has been unable to define 
or collect information about. It can also result from incomplete data or errors in data supplied. However, 
it is rare for unexplained variation to dramatically alter a model. It is usually possible to adjust a model, 
add a variety of variables, and reduce variation, but the result may compromise common sense or the 
ability to explain how the model works. 
For this study we relied on voluntary disclosure without incentives-we cannot expect complete data on 
all variables. For example, while we know dealer margin is an important variable, some stations have 
provided only a month or two of information. Continuity in reporting and more complete data may 
allow reductions in unexplained variation. 
 
 
 



 

11 

 
Model Results 
 
The model estimated average unleaded self-service gas prices from eight variables that are statistically 
related to gas price. To compare results for different cities, we aggregated the individual stations and 
their average characteristics. Cities or groups of cities can be compared. We compared the Seattle 
metropolitan area against other west-side cities and against east-side cities. 
 
General Market Variables 
 
Three general market variables - transportation costs, market demand, and proximity to Canada - 
account for approximately one third of the variation in prices between stations. 
 
Transportation is the most important explanatory variable in the model. It explains about 20 percent of 
the variation in prices statewide. Given that most gasoline is consumed on the west side, this can be 
misleading. Transportation accounts for about 14 percent of the variation between Seattle and west-side 
cities, but nearly twice as much of the variation (27 percent) between Seattle and east-side cities. This 
stands to reason, given the higher cost of delivering gasoline inland. 
 

Seattle has the lowest gas transportation costs west of the Cascades. Bellingham and Vancouver 
are slightly higher, but both are below the state average. Bellingham transportation costs may 
strike some as surprising. The city is near the state's major refineries, but has slightly higher 
transportation costs because it is more expensive to truck gas from Anacortes than to move it by 
pipeline from refineries to Seattle. Port Angeles has the highest transportation costs in the study, 
reflecting its distance from terminals. Gasoline cannot be ferried. 
 
On the east-side, cities rely on pipelines that are often constrained. As a consequence, stations 
often pay higher marginal rather than average transportation costs. These cities are also further 
from refineries and terminals. West-side markets served by the Olympic pipeline rarely face 
capacity constraints. 

 
The size of the local market for gasoline is another important factor that explains about 9 percent of 
statewide price variation. With the predominance of the west-side market, this value can again mislead 
the casual reader. It explains about 14 percent of the variation between Seattle and other west-side 
cities, and 27 percent of the difference between Seattle and east-side cities. 
 

Vancouver has the highest vehicle density in the study, followed by Seattle. This helps to 
account for low gas prices, since this demand is instrumental in ensuring healthy market 
competition. Aberdeen, Ellensburg, and the Tri-cities, on the other hand, all have low vehicle 
densities and concomitant higher prices. 

 
Gas transport cost and market demand together explain about 55 percent of the variation in price 
between Seattle and east-side cities. 
 
Statewide, proximity to Canada explains about 4 percent of the variation in prices. Because no cities in 
our model on the east side are within 30 miles of Canada, this variable explains none of that price 
variation. However, it explains about 19 percent of the variation when comparing west-side cities with 
Seattle. Markets in Port Angeles and Bellingham are evidently responsive to higher Canadian gas 
prices. These cities are major stopping points for Canadian and U.S. tourists; many understandably 
prefer to refuel in the U.S. 
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Retail Market Variables 
 
Three retail market variables-dealer margins, sales volumes, and cash discounts-explain just over 40 
percent of the variation in prices between stations. 
 
Dealer margins are the second strongest variable in the equation, explaining about 18.5 percent of 
statewide variation. Margin accounts for slightly more (22 percent) of the difference when Seattle is 
compared to other west-side cities. For inland cities, dealer margin accounts for 17 percent of the 
difference with Seattle. 
 

Port Angeles reported the highest dealer margins in the study, closely followed by Ellensburg. 
In the preliminary report, Wenatchee reported the highest dealer margins. Wenatchee now 
reports the lowest margins. Clarkston and Seattle are also quite low. This suggests that dealer 
margins vary considerably. This variation may result from unusual market pressures generated 
by the Persian Gulf War. In many cases, stations were not able to raise prices to cover higher 
product cost, and may have had to reduce margin. It may be that margins do not vary in more 
stable periods. It may also be that market structure changes so quickly that it continually affects 
margins. 

 
The third most important statewide factor is sales volume. It accounts for about 18.3 percent of 
variation. It is less important when comparing either east- or west-side cities against Seattle, explaining 
about 12 percent of the variation between Seattle and cities on either side of the mountains. 
 

Seattle stations have the highest sales volumes, averaging some 115,000 gallons per month. The 
next highest average volumes are in Yakima, where stations average 90,000 gallons per month. 
Port Angeles, Aberdeen, and the Tri-Cities have the lowest volumes, averaging 40,000 to 
45,000 gallons per month. 

 
Discounts for cash account for about 4 percent of the variation in prices statewide. The variable 
explains almost none of the variation in price between Seattle and other cities, indicating that Seattle is 
not much different from other cities in this respect. 
 
Wholesale Market Variables 
 
Two wholesale market variables-type of supplier and average wholesale prices-account for about 4 
percent of the variation in prices between stations. 
 
Whether or not a station is supplied by an oil company or a distributor is more important when 
comparing other cities to Seattle than it is when comparing all stations on a statewide basis. Statewide, 
this variable accounts for less than two percent of variation. It explains 16 percent of the variation 
between Seattle and west-side cities, and 12 percent of the difference between Seattle and east-side 
cities. This increase results from the fact that Seattle has fewer distributor supplied stations, which tend 
to have higher prices. 
 
In our draft report, this variable accounted for 10 percent of the statewide variation-far above the 2 
percent calculated in the final model. It also explained 55 percent of the difference between Seattle and 
other cities. This difference has fallen to 16 percent (west side) and 12 percent (east side). Both of these 
are significant reductions. We attribute the change to two factors-the longer period of study and the use 
of a variable reflecting proximity to Canada. The draft report was based on data accumulated during the 
crisis and Persian Gulf War. As one might expect in times of surplus, differences between oil company 
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supplied stations and distributor supplied stations are less easily maintained. Furthermore, the addition 
of the Canadian proximity variable has reduced the power of the distributor variable. This means that 
the supplier variable may have been reflecting geographic information that is better reflected in a true 
geographic variable. 
 

Most cities are served by both company and distributor supplied stations. Seattle stations are 
about 90 percent supplied by oil companies. This has resulted in lower prices. Ellensburg is also 
heavily supplied by oil companies (70 percent). On the west side, Bellingham and Port Angeles 
are more heavily served by distributors than oil companies. Clarkston and Tri-Cities are also 
more heavily served by distributors on the east side. 

 
Average wholesale prices explain about 2 percent of the variation in prices statewide, and a similar 
amount of the variation between Seattle and other cities. 
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Chapter 3 

PREVIOUS GASOLINE PRICING STUDIES 
 

This chapter describes other studies and explains how WSEO's methodology, data, and results differ. 
 
1986 Report to the Legislature on the Retail Gasoline Market, Washington State Senate Select 
Committee on Petroleum Marketing Practices, Senator Stuart Halsan, Chairman, 1986: This study 
investigates allegations of unfair business practices by oil companies. The study uses oil company 
supplied sales data and testimony to find "a definite increase in presence and market share of major 
refiner company operated stations...an increase of over 300 percent since the time of deregulation.”5 As 
a consequence, the committee recommends enactment of legislation to protect independent dealers. 
 
WSEO's study differs significantly from the Senate study by relying almost entirely on data and only in 
general on testimony. While independent dealers may fear market concentration, our study did not 
show that concentration, alone, is a major factor in explaining variations in price. It is also important to 
emphasize that WSEO's study was not intended to investigate the business practices of oil companies, 
but simply to determine what combination of factors leads prices to vary between cities. 
 
Report on the Spring 1989 Gasoline Price Increase in Washington State, Washington State Attorney 
General, Antitrust Division, September 1989, and Report on Gasoline Pricing in Washington State 
After the 1990 Invasion of Kuwait, Washington State Attorney General, Antitrust Division, August, 
1990: 
 
Similar to the Senate study, studies by the Attorney General (AG) are generally done for the express 
purpose of determining the fairness of oil markets in Washington. 
 
The 1989 report was ordered by the legislature to determine whether the wreck of the Exxon Valdez 
caused the price surge. The study found that the accident, rather than being the direct cause of the price 
surge, was more of a catalyst that exacerbated already present market forces that were pushing prices 
higher. The report "neither confirms nor rejects allegations of collusion."6 The AG's 1989 study 
methodology compares retail price movements in Seattle with crude and wholesale price movements to 
show changes in retail or wholesale margins. The AG's 1990 study uses the same methodology and 
produced similar findings. 
 
What the AG's studies do not do, and what our study does primarily, is to demonstrate how the structure 
of markets in individual cities affects prices. WSEO's study explains why prices are relatively different 
between cities and how statewide price changes may be reflected differently from city to city. Our 
database can provide the same information as the AG studies provide for 10 additional cities or 
metropolitan areas. The AG studies may have led to legislation written by the Washington State 
Attorney General recommending price controls on margins made by wholesale and retail marketers. 
Both Senate and House versions of the legislation died in committee in February 1991. 
 
Arizona Motor Fuel Price Differentials, Arizona Department of Commerce, Energy Development and 
Utilization Division, December 1989: The Arizona study covers a period of 2 years and looks at 10 
Arizona cities. It was designed to answer a question similar to the one asked of WSEO, "why do prices 
differ between cities in Arizona?" 
 
 
5 1986 Report to the Legislature on the Retail Gasoline Market, page 5. 
6 Report on The Spring 1989 Gasoline Price Increase in Washington State, page 2. 
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Though the goal of the studies is the same, the methodology used is quite different. In the Arizona 
study, expected prices and margins were calculated for each city based on researched wholesale prices, 
transportation costs, and operating margins. These expected values were then compared to collected 
actual prices. A retail survey and a distributor survey were used to build descriptions of individual city 
markets. Using market descriptions the study drew inferences for why actual prices do or do not 
compare with expected values. Our study also collected actual price and market structure data. 
However, instead of drawing inferences for why prices differ from expected values, market structure 
data were used as variable constructs in a statistical model to explain the variation in prices. Market 
variables that significantly explained price differences, and the effect they have on prices, are identified. 
 
The Arizona study attempted to explain prices in Tucson and Phoenix on the basis of supplier prices in 
El Paso and Los Angeles, and found a significant correlation. The Arizona study also found an 
increasing concentration of market share in the hands of majors, and implications in the data that 
wholesale pricing may be becoming less competitive. This has raised the general concern that having 
fewer companies may lead to less competition should the trend continue. The study recommended 
funding studies to examine divorcement and uniform pricing legislation and implementing policies 
designed to promote the economic well-being of rural Arizona. 
 
Some specifics in data collection also differentiate the Arizona and WSEO studies. The Arizona retail 
survey produced a response rate of 34.8 percent out of 135 surveys mailed. Several cities had response 
rates too low to report results, to protect proprietary information provided by respondents. The Arizona 
distributor survey produced a response rate of 27.6 percent out of 134 mailed. In comparison, WSEO 
received 66 percent of surveys mailed to approximately 750 dealers and 66 percent of surveys mailed to 
approximately 200 distributors. We mailed the surveys during the summer, fall, winter, and spring of 
FY 1991, for a total of approximately 3,600 surveys mailed. 
 
An Economic Study of the Washington Petroleum Market, Purdue University, Krannert Graduate 
School of Management, Umbeck, John, PhD. and Barron, John, PhD., 1989: This study is included in a 
four-study package produced for a consortium of Washington marketing oil companies in response to 
the petroleum market regulating Initiative 112. Along with efforts to demonstrate why Initiative 112 
would not benefit Washington consumers, the study attempts to explain the reason for differences in 
prices between Washington cities. In this respect the study's goal is the same as WSEO's. 
 
The Purdue study differs from our study in several respects, most importantly in study period. The 
Purdue study collected data over a 2 week period; WSEO collected data over a 15-month period. 
According to the Purdue study, that 2 week period was not a normal period for oil marketing in the state 
because pipelines were at capacity or down for maintenance. The Purdue model did not have wholesale 
purchasing data for dealers who were not oil-company supplied stations, nor were oil companies 
required to provide invoices with which their dealer wholesale purchases could be verified. Our surveys 
requested and received wholesale purchase data and invoices from oil company supplied and distributor 
supplied stations. The Purdue study found that transportation and dealer margin differences explained 
75 percent of the difference in prices between Seattle and other cities in the state. Our study found the 
same variables explained 35 to 44 percent of the price variation between Seattle and other cities. 
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Chapter 4 

SUPPORTING GRAPHS AND EXPLANATIONS 
 

Chapter 4 is a collection of graphs with explanations supporting the analytical findings of the study. 
Graphs 1-8 give the results, variously aggregated, of collected prices. The remainder of the graphs 
supports the statistical model. 
 
Graphs 9-14 display the model, overall results and provide some argument for the strength of the 
findings. Graph 10 is the model, and Graph 14 provides the best visual display for understanding the 
reasons for differences in gasoline prices between stations and cities in Washington. 
 
Graphs 15-24 display the variable characteristics used in the model for each city and allows the reader 
to compare variable characteristics between cities. 
 
Graphs 25-31 deal with the differences in prices between Seattle and other cities in the state. Graph 26 
provides the best visual display for understanding the reasons for price differences between Seattle an 
other cities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Graph 1 
 

Washington State 
Average Crude, Wholesale and Retail Prices 

 
 

• No apparent anomalies in pricing on average 
 
• Some price lag is evident in downstream wholesale and retail pricing 
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Graph 2 
 

Washington State 
Average Retail Price Breakdown 

 
 

• Federal tax increase in December 1990 
 

• State tax increase in April 1991 
 
• Estimated Dealer/Distributor margins were significantly larger in January 
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Graph 11 

 
Measured vs. Modeled Unleaded Self-Serve Cash Prices 

 
 

• State average gasoline price estimated to within .1 cent 
 
• Relative price values between cities are nearly all preserved 

 
• Estimated averages for each city are very close 
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Graph 12 
 

Cumulative Distribution of Absolute Residuals 
 
 

• Residuals demonstrate the difference in modeled and measured prices by station 
 
• Not only are city averages close, but …. 

 
• 100% of the station prices are explained by the model within 5.5 cents 

 
• 70% of the station prices are explained by the model within 2 cents 

 
• 50% of the station prices are explained by the model within 1.3 cents 
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Graph 13 
 

Average Residuals (price variation unexplained) 
From WSEO Gasoline Prices Model 

 
 

• 7 cities have residuals less than .5 cents 
 
• Only 2 cities have residuals larger than 1 cent 

 
• No cities have residuals much greater than 2 cents 
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Graph 14 

 
Components of Variation in Gasoline Price 

 
 

• Graph indicates the statewide gasoline price variation explained by each variable in the 
WSEO prices model 

 
• Retail market (dealer margin, sales, cash discount) explains about 40% of variation 

 
• General market variables (transportation, vehicle density & proximity to Canada) explain 

about one-third of the variation 
 

• Wholesale market explains 3.7% of variation 
 

• 21.5% of variation remains unexplained 
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Graphs 15-24 

 
Averages for the Variables included in the WSEO Model 

 
 

• Graphs indicate what is pushing prices up or down in each city 
o Graph 15 – Higher transportation costs lead to higher prices 
o Graph 16-18 – Higher dealer margins lead to higher prices 
o Graph 19 – Higher sales volumes lead to lower prices 
o Graph 20 – Higher vehicle density leads to lower prices 
o Graph 21 – Higher numbers of stations offering cash discounts lead to lower 

prices 
o Graph 22 – Higher numbers of distributor supplied stations lead to higher prices 
o Graph 23-24 – Higher estimated wholesale price leads to higher prices 

 
• Each city has a different value for each variable. The mix of values determines a city’s 

relative price level 
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Graph 18 
 

Dealer Margins by Supplier Type 
 
 

• Stated dealer margins differ for distributor vs. oil company supplied stations 
 
• There is not a constant difference in margins for distributor vs. oil company 
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Graph 23 
 

Estimated Wholesale Prices 
 
 

• The estimated wholesale price in the WSEO price model is an average wholesale price 
calculated by removing the transportation cost from the dealer buying price 

 
• The estimated wholesale price is not related to supplier type 
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