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Abstract:  In this POLICY PAPER, we present several empirical tests using 
publicly available data from the U.S. Department of Energy and the Securities 
and Exchange Commission to examine the relationship of oil company profit 
margins to retail gas prices.  After review, we find that the accounting 
profitability of the major, integrated oil companies is actually lower on average 
during periods of extremely high gas and oil prices (and, in fact, are even lower 
than in times of extremely low gas and oil prices).  Large oil companies are most 
profitable during periods of moderate gasoline prices.  Yet, small vertically 
integrated oil companies and firms primarily in the business of refining 
purchased crude oil exhibit a consistently inverse relationship between profit 
margins and retail gas prices—as gas prices increase, these firms become less 
profitable.  We find no evidence that the accounting profitability of oil companies 
(measured using gross profits) increases during episodes of very high retail 
gasoline prices.  Our findings are consistent with the notion that high gas prices 
are primarily a cost-driven phenomenon, rather than just a consequence of 
demand shocks or collusion.  While we do not attribute any altruistic motivation 
to the oil companies, the evidence intimates that the burden of gas prices is 
partially shouldered by the industry, thereby reducing the burden on the 
consumer. 

                                                 

†  Chief Economist, Phoenix Center for Advanced Legal & Economic Public Policy Studies. 
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I. Introduction 

Gas prices are presently well above historical levels, reaching their fifteen 
year peak in both nominal and inflation-adjusted terms in late 2005.1  There are 
no signs of relief and no shortage of speculation about the cause of higher gas 
prices.2  Daniel Yergen of Cambridge Energy Research Associates, an energy 
consultancy, testified before the United States House of Representatives, 
Committee on Energy and Commerce, that the 2005-06 rise in oil prices is a result 
of a surge in demand from China, a “slow-motion” supply shock of 2.2 million 
barrels a day (including supply disruption in Nigeria and the Gulf of Mexico), 
“tensions over Iran’s nuclear program,” and “the rapid switch over from MTBE 
to ethanol on the East Coast and in Texas” that “has been made more arduous by 
the consequences of last year’s hurricanes.”3  A recent Staff Report for the Senate 

                                                 

1  According to the Department of Energy, the retail gas price averaged about $2.33 in the 
first-quarter of 2006, compared to the 1990 value of about 1.98 in real terms (with base period 
December 2005).  The real price of gasoline (measured in terms of regular grade) peaked in 
September 2005 with a real price of about $3.04 (through May 2006).  These findings parallel those 
of the Consumer Price Index for gasoline (all types) constructed by the Bureau of Labor Statistics, 
which reached its highest value in real and nominal terms since 1990 in September 2005.   

2  A survey by THE ECONOMIST magazine asserts that prices have risen due to “an 
unprecedented combination of tight supply, surging demand, and financial speculation.”  Oil in 
Troubled Waters, THE ECONOMIST (April 28, 2005).  That article was written before Hurricane Katrina 
further reduced refining capacity in the United States.   

3  Hearing, Committee on Energy and Commerce, United States House of Representatives, 
World Crude Oil Pricing (May 4, 2006), Statement of Daniel Yergin, Chairman, Cambridge Energy 

(Footnote Continued. . . .) 
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Permanent Subcommittee on Investigations—Committee on Homeland Security 
and Governmental Affairs concludes that high crude oil prices are the 
consequence of speculation rather than inherent supply and demand conditions.4   

While any one of these factors alone would cause some increase in the price 
of oil and gasoline, another possible cause for the rise has dominated press 
coverage and political rhetoric surrounding gas prices:  oil company greed.  As a 
Department of Energy study observes, “when substantial price changes occur, 
especially upward, there are often allegations of impropriety, even price 
gouging, on the part of petroleum refiners and/or marketers.”5  Since Hurricane 
Katrina disrupted refining supply in 2005, charges of price gouging have 
escalated in the United States, and political pressure against the industry is 
mounting.  For example, House Minority Leader Nancy Pelosi in April 2006 
called oil company profits “obscene,” “an insult to the consumer” and “a raw 
deal for the American people.”6  One poll indicates that 69% of Americans would 
favor price controls on gasoline.7  Senator Hillary Clinton (D-NY) in May 2006 
proposed new taxes on oil firms based on their profits, noting:  

[T]he oil industry is making $300 million a day, not because they 
planned on it, not because of great managerial expertise, but 
because of escalating world demand and therefore increasing 
prices for this commodity that they didn’t create in the first place.  
I think it’s time that we made sure they put a fair share of their 
profits toward a sound energy future.8 

                                                                                                                                     

Research Assocs., available at:  
http://energycommerce.house.gov/108/Hearings/05042006hearing1865/Yergin.pdf. 

4  Staff Report, The Role of Market Speculation In Rising Oil and Gas Prices: A Need to Put The 
Cop Back on the Beat, United States Senate Permanent Subcommittee on Investigations—Committee 
on Homeland Security and Governmental Affairs (June 27, 2006), available at: 
http://www.senate.gov/~levin/newsroom/supporting/2006/PSI.gasandoilspec.062606.pdf. 

5  M. Burdette and J. Zyren, GASOLINE PRICE PASS-THROUGH, Department of Energy, Energy 
Information Administration (January 2003) at 1.  

6  Pelosi:  Republican So-Called Lobby Reform is a Ruse (April 27, 2006), available at 
www.releases.usnewswire.com/GetRelease.asp?id=64760. 

7  Much Ado About Nothing, THE ECONOMIST (June 1, 2006). 

8  Remarks of Senator Hillary Rodham Clinton at the National Press Club on Energy Policy, (May 
23, 2006), available at:  www.senate.gov/~clinton/news/statements/details.cfm?id=255982.   
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And, as also to be expected,  consumer groups are vocal participants in this 
populist criticism.  For example, the Consumer Federation of America prepared a 
report that claims there are over $100 billion of “excess profits” in the industry 
from 2000 to 2005.9 

The purpose of this POLICY PAPER is to contribute to the debate over gas 
prices and industry profits by deciphering the relationship between oil company 
accounting profitability and retail gas prices using publicly available data.  We 
focus on profitability rather than on the level of profits because rhetoric of high 
gas prices and profits hinges on the belief that oil companies are unfairly 
profiting from high gas prices, and this argument implies that the profit margins 
are higher at high prices than at low prices.  In this POLICY PAPER, profitability is 
measured as the profit-sales ratio of firms.10  The profit-sales ratio is computed 
from financial forms filed by firms with the Securities and Exchange Commission 
(“SEC”).  We apply several empirical tests to these data to examine the 
relationship of oil company profit margins to retail gas prices.   

Our findings are interesting.  We find that the profitability of the major, 
integrated oil companies is actually lower during periods of extremely high gas 
and oil prices.  The profitability of these firms during periods of extremely high 
gas prices is, in fact, lower even than during episodes of very low gasoline prices.  
Large, integrated oil companies appear to be most profitable during periods of 
moderate gasoline prices.  In contrast, firms primarily in the business of refining 
purchased crude oil (along with small vertically integrated oil companies) exhibit 
a consistently inverse (though weak) relationship between retail gas prices and 
profit margins—i.e., as gas prices increase, these firms have lower accounting 
gross profit margins.  As a result, we find no empirical evidence that oil 
companies of any size or business plan systematically have higher profit margins 
during episodes of very high retail gasoline prices.11  Our findings are consistent 
                                                 

9  Mark Cooper, Consumer Federation of America, Debunking Oil Industry Myths and 
Deception:  The $100 Billion Consumer Rip-Off, (May 3, 2006), available at:  
http://www.consumersunion.org/profitscover.pdf (comparing return on equity of oil industry to 
returns of S&P Industrial average). 

10  Gross margin (in various forms) is a measure of profitability frequently employed in 
empirical models by industrial economists.   In note 18, infra, we discuss the academic basis for this 
focus and consider other alternatives.   

11  This finding is, of course, only the starting point for analysis.  Any complete exploration 
as to whether oil firms may somehow be colluding to raise gas prices would need to explore more 
than simply accounting profits, including a detailed review of retail prices and input costs.  That 

(Footnote Continued. . . .) 
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with the notion that high gas prices are primarily a cost-driven phenomenon, 
rather than just a consequence of demand shocks or collusion.  While we do not 
attribute any altruistic motivation to the oil companies, the evidence intimates 
that the burden of gas prices is partially shouldered by the industry, thereby 
reducing the burden on the consumer.   

II. Empirical Analyses of Oil Industry Profitability 

There is no doubt that the major integrated oil companies are, generally, 
profitable firms.  It is not uncommon to see the larger oil players such as Exxon-
Mobil and Chevron post several billion dollars of gross profits and net income.  
A recent WASHINGTON POST news story reported on Exxon-Mobil’s First Quarter, 
2006 (“1Q06”), profits (net income) of $8.4 billion.12  While an impressively large 
number, this billion dollar profit loses its punch somewhat when we realize it 
represents only 9.7% of the $86.4 billion in revenue the company reported that 
quarter.  If a firm has many billions in revenues, then it seems sensible that it 
may report billions in profits (e.g., net income) even absent market power or the 
abuse of it.  

Many businesses with which consumers regularly interact have profit 
margins much higher than 9.7%, and these firms rarely, if ever, are the subject of 
public policy debate about high profits or price gouging.  For example, had 
Anheuser-Busch sold as much beer last quarter as Exxon-Mobil sold in 
petroleum products the company would have posted a net income of $10.55 
billion in 1Q06 (a 12% net income profit margin), about 26% higher level of 
profits than Exxon-Mobil.13  With $86.4 billion in revenues, the Clorox 
Corporation would have reported a net income of a whopping $22 billion, nearly 
three times the net income of Exxon-Mobil on equivalent sales.14  Put simply, 

                                                                                                                                     

said, our finding that profit margins fall during periods of high retail gas prices is difficult to 
reconcile with some sort of collusive behavior in the industry.   

12  S. Mufson and S. Murray, Profits, Prices Spur Oil Outrage, WASHINGTON POST (April 28, 
2006).  Exxon-Mobil’s profit margin that quarter was not much higher than the profit margin of the 
article’s publisher, the Washington Post, which had a net income profit margin of about 9% in 2005.  
See Appendix A. 

13  See Appendix A, reporting a Net Income profit margin for Anheuser-Busch of 12% in 
2005.   

14  See Appendix A, reporting a Net Income profit margin for Clorox of 25% in 2005.   
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selling beer or bleach is more profitable than selling gas and oil, even during 
periods of “record” profits for the oil companies.15    

Appendix A summarizes the profit margins of firms in a variety of 
businesses.16  Compared to many other firms, Exxon-Mobil’s 9.7% profit margin 
in the most recent quarter is not particularly large.  Net income margins for 
Chevron and Conoco-Phillips are only about 7%, which puts these firms in a 
profitability league with Dell Computers, Dominos Pizza, Home Depot, and 
Mattel.  

A. Measuring Profitability 

In this PAPER, profitability is calculated as revenues less variable costs (the 
latter including “costs of goods sold” and “operating expenses”) divided by 
revenues.17  This definition of the profit margin is the most likely measure of 
profitability to capture the abuse of market power (e.g., price gouging) during 
periods of high gas prices, and is consistent with the measures of market power 
used in empirical work found in the academic literature.18  We exclude from the 

                                                 

15  Another interesting fact about Exxon-Mobil’s profits is that in the 1Q03, Exxon-Mobil 
generated a Net Income of $7.04 billion on revenues of only $60.2 billion, for a profit/sales margin 
of nearly 12%.  So, from 1Q03 to 1Q06 Exxon-Mobil’s profitability declined by nearly 20% (12% to 
9.7%), yet at the same time retail gas prices rose 46%.  This anecdote suggests the relationship 
between profitability and retail gas prices may not be straightforward as some believe. 

16  The sample of firms was chosen based on familiarity, diversity, and interest rather than on 
any scientific basis.  For a more general treatment, see Oil and Natural Gas Industry Earnings 
Compared to All U.S. Industry, American Petroleum Institute (Spring 2006), available at 
http://www.api.org (comparing oil industry profits to an average of all publicly traded 
companies). The summary financial statistics in Appendix A are, admittedly, just a snapshot of 
profitability.  But the comparison does indicate that focusing on raw dollar figures without an 
understanding of the context in which a firm and an industry operates can be misleading.   

17  This measure of gross profits is based on F. M. Scherer and D. Ross, INDUSTRIAL MARKET 

STRUCTURE AND ECONOMIC PERFORMANCE (1990) at 418.  We attempt to measure costs in a similar 
fashion for all firms, even though firms differ in their reporting of expenses.  We do not extract 
“excise taxes” from revenues, since differences in reporting do not allow a consistent extraction 
calculation.  Thus, gross margins are overstated in our analysis, but consistently so. 

18  See W. F. Long and D. J. Ravenscraft, The Misuses of Accounting Rates of Return: Comment, 
74 AMERICAN ECONOMIC REVIEW 494, 495 (1984) (“existing evidence suggests that the Lerner index, 
which can be approximated by profit/sales, better reflects the degree of monopoly power”); J. S. 
Bain, Relation of Profit Rate to Industry Concentration: American Manufacturing, 1936-40, 65 QUARTERLY 

JOURNAL OF ECONOMICS 293, 295-96 (1951) (“Average excess profit rates on sales should thus be 
higher with than without monopoly or effective oligopolistic collusion … we arrive at the 

(Footnote Continued. . . .) 
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calculation sales, general and administrative expenses (“SG&A”), since most 
(though not all) of these costs are likely to be fixed in the short-run.19  Essentially, 
we have attempted to limit the computation of the profit margin to revenues and 
costs that are likely to be truly variable.    

While the current rhetoric surrounding oil industry profits generally focuses 
on net income, we believe that studying gross profits is more appropriate.  We 
are exploring what happens to the industry’s profitability during different 
periods in which retail prices are fluctuating wildly.  Net income is impacted by 
non-cash expenses such as depreciation that have little or nothing to do with the 
difference between the price and cost of items sold by firms.20  Net income is 
likewise influenced by other adjustments to profits including asset write-offs, 
changes in accounting practices, one time merger costs, or other “extraordinary” 
expenses (none of which meaningfully affect gross margins).  Of course, all our 
findings are limited to our definition of profits or profitability, and limited to the 
relationship between our chosen measure of profitability and retail prices.   

                                                                                                                                     

hypothesis that there will be a systematic difference in average excess profit rates on sales between 
highly concentrated oligopolies and other industries”; K. Cowling and M. Waterson, Price-Cost 
Margins and Market Structure, 43 ECONOMICA 267 (1976); F. Gollop and M. Roberts, Firm 
Interdependence in Oligopolistic Markets, 10 JOURNAL OF ECONOMETRICS 313 (1979); W. Long, Market 
Share, Concentration and Profits:  Intra-industry and Inter-industry Evidence, Unpublished Paper, 
Federal Trade Commission (1982).  In these studies (and others), there is much variation in how 
profit margins are defined.  But, in all cases, margins are closer to gross margins than to net income 
margins (since economically meaningful measures of profits exclude accounting depreciation).  It is 
possible, obviously, that different measures of profits would support different conclusions than 
those presented here. 

19  A similar approach is used (for comparison purposes) in A. Nevo, Measuring Market Power 
in the Ready-to-Eat Cereal Industry, 69 ECONOMETRICA 307 (2001). 

20  Long and Ravenscraft observe that the preferred measure of profit depends on the 
problem at hand:  “If the analysis involves a study of investment behavior, then clearly the 
marginal economic rate of return is the correct profit measure.  It is not the preferred measure 
when studying monopoly power.  Existing evidence suggests that the Lerner index, which can be 
approximated by profit/sales, better reflects the degree of monopoly power.”  Long and 
Ravenscraft, supra n. 18, at 495 
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A. Data 

We perform our empirical tests on publicly available data.  Retail price data 
on gasoline is provided by the U.S. Department of Energy.21  We assume that the 
retail price of gasoline (as reported by the U.S. Department of Energy) is 
common to all firms.22  Our database of oil company profits derives from the 
financial statements filed with the Securities and Exchange Commission (“SEC”) 
including Forms 10-K (Annual Reports) and 10-Q (Quarterly Reports).23  Our 
dataset consists of data from the first quarter of 1995 through the first quarter of 
2006.  Thus, we have about eleven years of data covering 45 quarters.  Finally, we 
use the Consumer Price Index (“CPI”) to convert all variables into constant 
dollars (with December 2005 as the base year).24   

We break the oil industry down into three segments.  “Big Oil” companies 
include Chevron-Texaco, Exxon-Mobil, Conoco-Phillips, and Shell in both their 
past and current incarnations (Chevron, Texaco, Exxon, Phillips and Mobil).25  
The “Big Oil” dataset is not a balanced panel, meaning that the full set of data is 
not available for all firms in all quarters (since former incarnations of firms 
disappear as a consequence of mergers).   For the full dataset of these “Big Oil” 
companies, there are 190 observations of quarterly profits and retail prices, 
which is an adequate sample size to represent the industry and for statistical 
testing.  Our group of “Small Oil” companies includes Marathon, Hess, Sunoco, 
                                                 

21  We use the composite gas price.  This data and much more is available on the Internet, at  
http://www.eia.doe.gov/.  This data is weekly, so we compute an average over the quarter to 
produce a quarterly retail price estimate.  This price of gasoline is almost perfectly correlated with 
the price of West Texas Intermediate crude oil (ρ = 0.975). 

22  The various measures of retail prices and Spot prices are all highly correlated (typically, 
with ρ > 0.99).  

23  Financial forms are available on the Internet, at http://www.10kwizard.com.  Fourth 
quarter profits are necessarily calculated as the difference in annual figures less the reported 
financials for the nine-months ending September 30.  In a few instances, this calculation rendered 
results departing substantially from preceding quarters.  Preliminary analysis indicates that these 
few peculiarities do not affect our findings.  

24  The CPI data is available on the Internet, at  
http://research.stlouisfed.org/fred2/series/CPIAUCNS/9.  This data is monthly, so we use the 
second month of each quarter as the quarterly CPI.  

25  We exclude Conoco (prior to Conoco-Phillips merger) because of irreconcilable 
inconsistencies in the reported figures in their 10-K and 10-Q forms.  Conoco-Phillips data begins in 
year 2003 following the merger of Conoco and Phillips.   
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Giant Frontier, Tesoro, and Valero.  Marathon and Hess are vertically integrated 
firms involved in exploration, refining and retail, while Sunoco, Giant, Frontier, 
Tesoro and Valero are primarily refineries with some retail distribution.   

B. Initial Analysis of “Big Oil” Profits 

We begin our analysis with a simple means-difference test of “Big Oil” profits 
and prices.  For this procedure, we compare the average gross profit margins 
between periods of “high” and “low” prices.  We define “high” and “low” prices 
as either the highest and lowest 25% of real prices or the highest and lowest 10% 
of prices.26  With these definitions, we can compute the difference in oil company 
profit margins (from the average profit level) when prices are either very high or 
very low.  To compute the means differences and test for statistical significance, 
we use regression analysis so that we account for both firm-specific and 
quarterly effects.  

                                                 

26  The dataset contains 45 retail price observations.  There are 5 observations each 
categorized as the highest or lowest 10% of prices, 13 observations of the highest 25% of prices 
(29%) and 9 observations of the lowest 25% of prices.  The means differences are estimated using 
Generalized Least Squares with fixed effects and panel-corrected standard errors.  We assume 
cross-sectional heteroscedasticity with each cross-section having its own residual variance.  See 
Equation (1), infra, for the general specification; we replace the single price P with the dummy 
variables indicating the relevant high or low price category.  The t-statistic on the coefficient of 
these variables is a direct test of statistical significance.  Eviews 5.1 is used to estimate all equations 
and perform all tests.   
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Figure 1.  Average Profit Margins in Periods of High/Low Prices
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Figure 1 summarizes the average profit/sales ratios for the sample under the 
different definitions of prices.  We present seasonally adjusted means in the 
figure, but the general findings are unaffected by the exclusion of a seasonal 
adjustment.27  All of these differences from the mean are statistically significant at 
the 5% level or better.28  We define periods of low and high prices by reference to 
the average price of gasoline (as reported by the Department of Energy) from 
1995 through the first two quarters of 2006.  The average price of gasoline during 
this decade is $1.68 per gallon.  There is, of course, a distribution of prices over 
the last ten years, with some quarters having lower average prices and higher 
prices.  In quarters with the lowest 10% of prices, the average retail price was 
$1.28 per gallon (P = $1.28).  The average real price during times of moderate 
gasoline prices during this decade is $1.60 (P = $1.60).  Retail gas prices of $2.00 
to $3.00 per gallon are a recent phenomenon, and the current period falls within 
the “Highest 10%” grouping.   

                                                 

27  The seasonality adjustment includes dummy variables for the first three quarters of the 
year.  

28  The means differences are all tested from the mean (after adjusting for seasonality and 
firm specific effects).   
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From Figure 1, we see that, on average, the average gross profit margin for 
the Big Oil group during moderate prices is 33.1%.29  The figure also reveals that 
profit margins are lower during periods of extremely low and high retail gas 
prices.  During periods where prices are in the bottom 25% of prices over the 
sample period, the profit margin falls to 31.8%.  For the lowest 10% of prices, the 
average profit margin is 31.2%, which is 6% lower than the profit margin during 
periods of moderate prices.  As clearly shown in the figure, profit margins fall 
when prices are very high.  For the top 25% of prices over the sample period, the 
average margin is 30.5%, an 8% reduction from the moderate price profit margin.  
At the 10% highest prices, the average profit margin is 28.1%, or 15% below the 
margin during periods of moderate prices.30   

Note that the effect of retail price on profit margins is asymmetric in that very 
high prices reduce profits more than very low prices (about 15% at high prices 
versus 5% at low prices).  On average, higher gas prices reduce profit margins for 
the Big Oil companies by much more than lower gas prices.   

This initial evaluation of the profit-price relationship suggests a non-linear 
correlation and asymmetric association between prices and profits for these 
large, vertically integrated oil firms.  The analysis reveals that both very low and 
very high prices are bad for profitability of these “Big Oil” firms.  These firms 
reach their highest profit margins when gas prices are in the intermediate retail 
price range.  Nevertheless, to draw firmer conclusions, the results suggested by 
Figure 1 need to be tested further, by means of a regression analysis allowing for 
a continuous relationship between margins and prices.   

C. Regression Model of “Big Oil” Profits 

In this section, we estimate the continuous relationship between profitability 
and retail prices for our “Big Oil” firms by means of a regression analysis.  To 
estimate this relationship, we can use the following equation:  

                                                 

29  The mean of the “moderate” average price changes slightly between the high/low 25% 
and 10% definitions, but not by large enough amounts after rounding to report the difference.   

30  Observe from Figure 1 that the difference in mean profit margins increases as the prices 
get more extreme.  This result is encouraging, since it is consistent with monotonicity of the 
underlying relationship between prices and profits. 
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where mi,t is the gross margin of firm i in period t, where Ph is retail price in 
period t raised to power h, FIRM is an intercept for each of the m firms in the 
sample (fixed effects estimation), QTR is g dummy variables for each quarter 
(three included to avoid the dummy trap), and ε is an econometric disturbance 
term.  We can allow for non-linearity by including higher powers (up to H) of the 
variable Ph.  The coefficients βh are H coefficients on the price variables that can 
be used to assess the relationship between profit margins and retail prices.31   

It is important to understand that Equation (1) provides estimates of the 
“average” relationship between margins and prices.  For any given episode of 
high or low prices, the actual margin could deviate from the average 
relationship.  In Equation (1), this departure from the “average” or “typical” 
relationship is captured by the disturbance term ε.   

We can use our “Big Oil” dataset to estimate Equation (1) for these firms.  We 
first consider four functional forms to evaluate the robustness of the estimated 
relationship:  lin-lin, log-lin, lin-log, and log-log form.  The estimation method is 
fixed effects with the assumption of cross-section heteroscedasticity (i.e., feasible 
Generalized Least Squares), and robust panel-corrected standard errors are 
employed for statistical testing.  Table 1 summarizes the regression results of 
Equation (1) where a linear relationship between profits and price is assumed (so 
H = 1).  While our initial analysis (shown in Figure 1) indicates that the 
relationship between gas prices and profitability for these firms is non-linear, 
Table 1 presents the results from this estimation assuming linearity.    

                                                 

31  While the real retail price is non-stationary, we can reject the null of a unit root for the 
profit margins using a variety of panel unit root tests including A. Levin, C. F. Lin, and C. Chu,  
Unit Root Tests in Panel Data: Asymptotic and Finite-Sample Properties, 108 JOURNAL OF ECONOMETRICS  
1 (2002); J. Breitung, The Local Power of Some Unit Root Tests for Panel Data, in B. Baltagi, ed., 
ADVANCES IN ECONOMETRICS, VOL. 15: NONSTATIONARY PANELS, PANEL COINTEGRATION, AND 

DYNAMIC PANELS (2000) at 161-78; and K. S. Im, M. H. Pesaran and Y. Shin, Testing for Unit Roots in 
Heterogeneous Panels , 115 JOURNAL OF ECONOMETRICS 53 (2003).  An evaluation of the Durbin-Watson 
statistics did not reveal the presence of serial correlation in the data. 
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Table 1.  Regression Results (“Big Oil” sample) 

 Dep. Var. = m  Dep. Var. = ln(m) Dep. Var. = m  Dep. Var. = ln(m) 
Variable Coefficient 

(t-stat) 
Coefficient 

(t-stat) 
Coefficient 

(t-stat) 
Coefficient 

(t-stat) 
P -0.04165 

(-6.09)a 
-0.1294 
(-7.47)a 

… … 

ln(P) …  -0.049 
(-3.54)a  

-0.176 
(-4.63)a 

QTR1 0.005 
(0.94)  

0.012 
(0.89) 

0.006 
(1.07)  

0.016 
(1.06) 

QTR2 0.008 
(1.69)b 

0.025 
(1.78)b 

0.008 
(1.58) 

0.028 
(1.77) 

QTR3 0.007 
(1.31) 

0.015 
(1.00) 

0.007 
(1.37) 

0.019 
(1.24) 

Fixed Effects Coefficients    
Common Intercept 0.387 -0.990 0.536 -0.432 

Chevron-Texaco -0.004 0.043 -0.008 0.036 
Chevron -0.035 -0.061 -0.034 -0.058 
Texaco -0.179 -0.726 -0.177 -0.723 

Exxon-Mobil 0.135 0.414 0.133 0.409 
Exxon 0.156 0.447 0.158 0.451 
Mobil 0.063 0.231 0.064 0.235 
Shell -0.050 -0.120 -0.048 -0.116 

Conoco-Phillips 0.021 0.123 0.015 0.109 
Phillips -0.054 -0.149 -0.052 -0.146 

Unweighted R2 0.92 0.92 0.92 0.92 
 M ln(m) P ln(P) 

Mean 0.324 -1.19 1.58 0.505 
a Statistically significant at the 5% level or better. 
b Statistically significant at the 10% level or better.  
Unweighted R2 computed as the squared correlation coefficient of the actual and fitted values of the 
dependent variable.  

     
Table 1 shows that gross profit margins for our “Big Oil” companies and 

retail gas prices are negatively related (on average) over the period 1995 through 
first-quarter 2006.32  This result is robust to functional form, with all four 
alternatives producing a negative and highly statistically significant relationship 
between the two variables.33  The log-log specification is perhaps the easiest to 
                                                 

32  The coefficients on the quarterly dummy variables indicate that the fourth quarter 
typically has the lowest margins, though none of the quarterly dummies are statistically significant.  
From the fixed effects estimates, we see that Exxon and Exxon-Mobil are generally much more 
profitable than the other oil companies in the sample, and Texaco was significantly less profitable 
than its peers.   

33  While the R2 of the regressions (a measure of goodness of fit) are large, almost all of the 
variation in the dependent variable is explained by the constant terms and quarterly dummy 

(Footnote Continued. . . .) 
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interpret, and indicates that a 10% increase in retail gas prices reduces oil 
company profits by 1.8% (the coefficient on lnP of 0.176 is a measure of the 
elasticity of gross margins with respect to retail prices).  The margin-price 
elasticity is roughly equal across all the different functional forms (about 0.20, 
meaning a 2% reduction in margins for a 10% change in real prices).34       

Next, we allow for a non-linear relationship between prices and profits, as 
recommended by our exploratory analysis above.  Non-linearity in the 
relationship is allowed by increasing H in Equation (1) to a value larger than 1.  
We select H by statistical procedure, increasing it to the point where a variable-
addition F-test indicates that the addition of higher order P terms does not 
increase the explanatory power of the regression.35  This procedure indicates the 
best value of H is 3 (a third-degree polynomial).  Given the similarity of the 
results across the functional forms exhibited in Table 1, we now limit our 
analysis to the lin-lin specification.   

                                                                                                                                     

variables.  According to an F-test, adding P does improve the explanatory power of the regression 
by a statistically significant amount.  Because our initial analysis in Section II.2 indicates that there 
is a non-linear relationship between prices and profits, our second estimation allows for this 
possibility.  Table 2 presents these results for the lin-lin specification.  

34  For the lin-lin model, the elasticity is -0.04165(1.68/0.324) = 0.22; for the log-lin model is -
0. 1294(1.68) = -0.22; for the lin-log model -0.049/0.324 = 0.15; and for the log-log model 0.176.   

35  D. Gujarati, BASIC ECONOMETRICS (1995) at 253-8. 
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Table 2.  Regression Results, Non-Linear 
Specifications (“Big Oil”) 

 Linear 
Dep. Var. = m  

Third-Degree 
Polynomial* 

Dep. Var. = m  
Variable Coefficient 

(t-stat) 
Coefficient 

(t-stat) 
P -0.04615 

(-6.09)a 
1.3606 
(5.00)a 

P2 ... -0.69003 
(-4.58)a 

P3 ... 0.1093 
(4.05)a 

QTR1 0.005 
(0.94)  

0.009 
(2.47)a 

QTR2 0.008 
(1.69)b 

0.008 
(2.32)a 

QTR3 0.007 
(1.31)  

0.008 
(2.14)a 

Common Constant 0.387 -0.530 
   Estimates of Fixed Effects Suppressed for Expositional Purposes 

Unweighted R2 0.92 0.92 
*  Statistical testing indicates this is the preferred model. 
a Statistically significant at the 5% level or better.  
b Statistically significant at the 10% level or better. 
Unweighted R2 computed as the squared correlation coefficient of 
the actual and fitted values of the dependent variable.  

    
Since we allow the relationship between prices and profits to be non-linear, 

the results summarized in Table 2 are not easily interpreted from just the 
coefficient estimates.  That said, using the coefficients and range of prices in the 
sample, the estimated regression does indeed confirm a non-linear relationship 
as our initial means-difference test in section II.B suggested.  In short, our 
regression confirms that for the “Big Oil” companies, profits are lower when gas 
prices are either extremely low or high.  The profitability of these “Big Oil” firms 
is at its peak when gas prices are moderate.  In fact, margins for the “Big Oil” 
companies are highest when gas prices are just a little below the mean price (the 
polynomial is maximized at a price of $1.58, whereas the sample mean is $1.68), 
which indicates that these firms are organized and operated for optimal 
profitability in “average” conditions and that swings in favor of high or low gas 
prices adversely affect this optimal organization. 
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Figure 2.  Average Profit Margins and Retail Price
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Figure 2 summarizes illustrates the relationship between profits and prices 
estimated by the regressions for these “Big Oil” firms.  On the horizontal axis is 
the inflation-adjusted retail price for gasoline (covering its full range of $1.19 to 
$2.69); gross margins are on the vertical axis.  The shape of the curve for the 
third-degree polynomials is consistent with the illustration in Figure 1, and the 
asymmetric shape of the curve parallels the evidence suggesting that negative 
relationship between prices and profits is more pronounced at high rather than 
low prices.36   

D. An Analysis of “Small Oil” Companies 

Firms in the “Big Oil” sample are all vertically integrated into oil production, 
refining, and retailing, and are large firms by any financial measure.  But the oil 
industry contains a host of other firms that are not as large and which might 

                                                 

36  By regressing the residuals of Equation (1) on our “low” and ”high” price dummy 
variables, we can evaluate whether the regression consistently under or over estimates the margins 
at very high or very low prices.  We find no evidence supporting either over or under estimation 
by the third-degree polynomial, but the linear specification consistently over estimates margins at 
both low and high prices (as expected, given Figure 2).   



Summer 2006]  RETAIL GAS PRICES & OIL COMPANY PROFITS 17 

 

Phoenix Center for Advanced Legal and Economic Public Policy Studies 
www.phoenix-center.org  

focus on particular segments of the industry, such as refining and retail gasoline 
distribution.  Therefore, we have also constructed a sample of “Small Oil” 
companies, which consists of seven firms:  Frontier, Marathon, Sunoco, Giant, 
Hess, Tesoro and Valero.  Within this group of “Small Oil” companies, some are 
vertically integrated and other are primarily in the business of refining and 
selling petroleum products.  As a result, for further analysis, we break these 
seven companies into two groups:  Vertically Integrated firms (Marathon and 
Hess) and Refiners (Frontier, Sunoco, Giant, Tesoro, and Valero). 

Figure 3 shows a means-difference test for these firms identical to the 
analysis we undertook for “Big Oil” companies in Section II.B.  Like Section II.B, 
we examine profits of this “Small Oil” group in periods in which the price of gas 
10% and 25% below average and in periods in which the price of gas is 10% and 
25% higher than average.  All means are seasonally adjusted.   

 

Figure 3.  Average Profit Margins in Periods of High/Low Prices

("Small Oil"  Sample)
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Like our “Big Oil” sample, profit margins for the “Small Oil” sample fall 
when retail prices are high, falling from a profit margin of 14.3% at moderate 
prices to 12% at very high prices (all “high” price differences are statistically 
significant at the 7% level or better).  However, lower retail prices appear not to 
alter margins by much, with none of the small differences observed at low prices 
being statistically different from zero.  The slight rise in margins for the lowest 
25% of prices (14.3% to 14.8%) and reduction for the lowest 10% of prices (14.8% 
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to 14.2%) suggests a weak non-linear relationship similar to that for the “Big Oil” 
sample illustrated in Figure 1.   

Splitting the “Small Oil” sample into the vertically integrated and refining 
components provides for some interesting findings.  For the two vertically 
integrated firms, we find a more non-linear relationship between profit margins 
and gas prices that is similar to that of the large vertically integrated firms like 
Exxon-Mobil.  For these smaller firms, it appears that the largest margins are 
earned when prices are in the low to moderate range (29.9%, 28.7%, which are 
statistically equal), but margins fall when prices are very low (27% at the lowest 
10% of prices).  The difference between profit margins for the lowest 10% of 
prices and the lowest 25% of prices is statistically different from zero at the 10% 
level, though the 27% margin is not statistically different from the 28.7% margin 
at moderate prices.37  Figure 3 clearly demonstrates that for our sample of 
smaller, vertically integrated firms, profitability declines as retail gas prices rise, 
with margins falling from 28.7% to 25.3% at the top 25% of prices and 22.4% at 
the top 10% of prices.  All the margin differences at the “high” prices are 
statistically different from zero at the 10% level or better.  

The refining and retail companies (Sunoco, Frontier, Giant, Tesoro and 
Valero) show a weak and near linear relationship between margins and retail 
prices:  margins are highest at the lowest retail prices (about 9.5%) and fall as 
retail prices increase (down to 7.9% at very high prices).  Relative to the other 
margin changes, however, the refiner profit margins are the least-correlated with 
retail price.  In fact, none of differences in the mean profit margins relative to the 
moderate price margin is statistically different from zero at standard significance 
levels.   

As we did with the “Big Oil” sample in Section II.C, we can estimate 
continuous relationships between margins and retail prices with the choice of H 
from Equation (1) being based on statistical testing.38  While there appears to be 
mild non-linearity in a few of the margin-price relationships in Figure 3, 
statistical testing indicates that the linear model is the best specification for the 
“Small Oil” sample and its components.  

                                                 

37  This sample group has a smaller sample size (90 observations) than the other groupings, 
so the weaker significance levels could be the result of Type II error (a failure to reject a true null 
hypothesis).  

38  Supra n. 35.  We reject the presence of a unit root for “Small Oil” and its two components. 
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Table 3.  Regression Results (“Small Oil” Sample) 

 Small Oil Vertically 
Integrated 

 

Refiners 

Variable Coefficient 
(t-stat) 

Dep. Var. = m 

Coefficient 
(t-stat) 

Dep. Var. = m 

Coefficient 
(t-stat) 

Dep. Var. = m 
P -0.0190 

(-2.22)a 
-0.06223 
(-2.46)a 

-0.00468 
(-0.51) 

QTR1 0.004 
(0.46) 

-0.011 
(-0.51) 

0.008 
(0.99) 

QTR2 0.017 
(2.14)a 

-0.048 
(-2.10)a 

0.0030 
(3.46)a 

QTR3 0.007 
(0.88) 

-0.054 
(-2.39)a 

0.018 
(2.06) 

Fixed Effects    
Common Intercept 0.172 0.384 0.096 

Marathon 0.098 0.006 … 
Hess  0.110 -0.006 … 

Sunoco  0.046  0.091 
Giant -0.046  -0.001 

Frontier -0.074  -0.030 
Tesoro -0.079  -0.035 
Valero -0.084  -0.039 

Unweighted R2 0.90 0.94 0.92 
Mean Margin 0.147 0.251 0.102 

a Statistically significant at the 5% level or better.  
b Statistically significant at the 10% level or better. 
Unweighted R2 computed as the squared correlation coefficient of the actual and 
fitted values of the dependent variable.  

  
Table 3 summarizes the regression results for our “Small Oil” groups and 

shows a negative and statistically-significant relationship between profitability 
and retail prices for the complete “Small Oil” sample and the Vertically 
Integrated sample.  For Refiners, retail prices and profit margins are negatively 
related, but the relationship is so weak we cannot reject the hypothesis that the 
relationship is zero.  The margin-price elasticities (computed at the mean price) 
for the three sample groupings are:  (a) the “Small Oil” sample, -0.22; (b) the 
Vertically Integrated sample, -0.42; and (c) the Refiner sample, -0.08.   

To summarize, the statistical analysis presented here suggests that for small 
oil companies, profit margins are at their lowest when gas prices are high.  The 
analysis also indicates that smaller, vertically integrated firms have a similar (but 
much less pronounced) non-linear relationship between margins and prices as 
do their larger vertically integrated brethren like Exxon-Mobil.  However, a 
linear relationship between margins and prices is statistically preferred.  
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Refiners, alternately, have margins that are only weakly related to changes in 
retail gasoline prices.  

III. Conclusion 

Attacks on the oil industry for “obscene” or “excess” profits have risen along 
with the price of gas in the last year.  In this POLICY PAPER we evaluate from an 
empirical perspective the role of retail gas prices on oil company profitability.  
Our analysis suggests that contrary to political and media rhetoric, on average, 
“Big Oil” company profitability is lower during periods of very high and very 
low retail gasoline prices.  Industry profitability is highest in periods of moderate 
gas prices.  In addition, smaller, vertically integrated oil companies and those 
firms primarily in the business of refining crude purchased from others and 
selling it at the pump have profit margins that decline as retail gas prices rise, 
though the relationship is very weak for refiners.  Charges that the oil industry 
somehow unfairly profits from high gas prices appear to be unsupported by the 
data.   

Caveats to our findings are numerous.  One possible critique of our approach 
would be to assert that there are a multitude of factors involved in oil industry 
profits beyond gasoline prices, so our statistical models are mis-specified.  
Indeed, we are not evaluating the profitability of gasoline itself, but of a firm.  
Furthermore, oil companies are multinational and multi-product firms, so 
focusing solely on retail gas prices as a determinant of profits lacks certain 
theoretical validity.39  We would not necessarily disagree with these criticisms.  
Our empirical model is not based on any theoretical model describing the 
relationship between profit margins and retail price, and thus our estimated 
coefficients have no structural interpretation. Nevertheless, current public debate 
generally consists of comparisons of pump prices and contemporaneous oil 
industry accounting profits, and those comparisons are used to assert that oil 
companies are more profitable during periods of high retail prices.  Our 
empirical analysis shows that this assertion is generally unfounded, at least in 
terms of profit margins as defined in this POLICY PAPER.   
                                                 

39  Exxon-Mobile reports only 31% of its Net Income is from United States operations, and 
only 22% of its capital is deployed in the United States.  Exxon-Mobil’s chemical business produces 
10% of its Net Income.   See EXXON-MOBILE ANNUAL REPORT (2005).  Chevron operations in 180 
countries, and reports the United States operations accounts for 37% of its Net Income and 35% of 
is deployed capital.  See Chevron Form 10-K (2005).  And gasoline is not the only petroleum 
product—petroleum is used to make golf balls, footballs, soft contact lenses, and shag rugs.  
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Also, our analysis is restricted to evaluation of accounting profits, and the 
accounting profits of the firms in our samples.  Undoubtedly, revenues and costs 
are not always reported in a consistent manner across firms, though we 
attempted to maintain consistency as best as possible from what was reported.  
But again, since the debate is nearly always couched in terms of the relationship 
between retail gas prices and accounting profits, pointing out the peculiarities of 
accounting profits could also be directed against the public attacks on the oil 
industry. 
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APPENDIX A:  COMPARISON OF COMPANY PROFITABILITY 
 

In this appendix, we summarize the revenues and profit margins for a small 
sample of companies including major oil companies.  All data in Table A-1 is 
compiled from Yahoo Finance, and we use the measure of Gross Profits 
presented in Yahoo’s Income Statement for each company.  The selection of 
companies was not based on any scientific method, but rather focused on 
familiar companies and brands, as well as firms whose profits are not typically 
the subject of public policy campaigns.  We also include the profit profile of 
media firms, some of which run stories about the high profitability of the oil 
industry.   

As shown in the table, oil industry gross and net profit margins are not 
surprisingly large.  In fact, most of the non-oil companies in this sample have 
higher gross and net profit margins.  It is interesting to note that Chevron and 
CononoPhillips have profit profiles similar to Dell Computers, Dominos Pizza, 
Home Depot and Mattel.  Exxon-Mobil is an exceptional performer among oil 
companies in terms of profitability, but it still only manages to generate a profit 
margin similar to companies like Anheuser-Busch and the Washington Post, and 
much lower profit margins than Pfizer, Clorox, Ebay, Pepsico, 3M, Proctor 
Gamble, Southern Company (an electric utility), and many other media firms. 
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Table A-1.  Comparison of Profitability 

(Millions of Dollars, Annual 2005) 

Company (Symbol) Annual 
Revenues 

Gross 
Profits 

Gross 
Margin 

Net 
Income 

Net 
Margin 

Big Oil      
Chevron (CVX) $198,200  $57,298  29% $14,099  7% 
ConocoPhillips (COP) $183,364  $49,216  27% $13,529  7% 
Exxon-Mobil (XOM) $370,680  $157,678  43% $36,130  10% 
Small Oil      
Sunoco (SUN) $33,777  $3,161  9% $974  3% 
Giant (GI) $3,581  $488  14% $104  3% 
Marathon (MRO) $63,673  $13,015  20% $3,032  5% 
Hess (HES) $23,255  $4,810  21% $1,242  5% 
Frontier (FTO) $4,001  $508  13% $273  7% 
Tesoro (TSO) $16,581  $1,411  9% $501  3% 
Valero (VLO) $82,162  $10,489  13% $3,590  4% 
Various Industries      
OfficeMax (OMX) $9,158  $2,234  24% ($74) -1% 
Kroger (KG) $60,553  $14,988  25% $958  2% 
Walmart (WMT) $315,654  $75,263  24% $11,231  4% 
Publix Supermarket (PUSH.OB) $20,745  $5,685  27% $989  5% 
Dell Computers (DELL) $55,908  $9,950  18% $3,572  6% 
Dominos Pizza (DPZ) $1,512  $385  25% $108  7% 
Home Depot (HD) $81,511  $27,320  34% $5,838  7% 
Starbucks (SBUX)  $6,369  $3,764  59% $494  8% 
Mattel (MAT) $5,179  $2,373  46% $417  8% 
Yum! Brands (YM) $9,349  $2,246  24% $762  8% 
Nike (NKE) $13,740  $6,115  45% $1,212  9% 
Kellogg (K) $10,177  $4,566  45% $980  10% 
AutoZone (AZO) $5,711  $2,793  49% $571  10% 
Southern Company (SO) $13,554  $5,934  44% $1,591  12% 
Colgate-Palmolive (CC) $11,397  $6,205  54% $1,351  12% 
Anheuser-Busch (BUD) $15,036  $5,456  36% $1,839  12% 
Pepsico (PEP) $32,562  $18,386  56% $4,078  13% 
Procter Gamble (PG) $56,741  $28,937  51% $7,257  13% 
3M (MMM) $21,167  $10,786  51% $3,199  15% 
Pfizer (PFE) $51,298  $42,773  83% $8,085  16% 
Ebay (EBAY) $4,552  $3,734  82% $1,082  24% 
New Frontier Media (NOOF) $46,277  $30,230  65% $11,122  24% 
Clorox (CLX) $4,338  $1,895  44% $1,096  25% 
Media/News Firms      
Time Warner (TWX) $43,652  $18,577  43% $2,905  7% 
New York Times (NYT) $3,373  $1,832  54% $260  8% 
Disney (DIS) $31,944  $4,107  13% $2,533.00  8% 
Washington Post (WPO) $3,554  $1,644  46% $314  9% 
News Corp (NWS) $23,859  $7,958  33% $2,128  9% 
Viacom (VIA) $9,610  $4,872  51% $1,257  13% 
Gannet (GCI) $7,599  $3,538  47% $1,244  16% 
Source: finance.yahoo.com (Gross margins as defined by Yahoo Finance). 

      
 


