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ABSTRACT 

 

 Interest in using gasoline taxes as a gasoline consumption reduction policy has 

increased.  This study asks three questions to help determine how consumer gasoline 

consumption responds to gas tax increases.  First, do consumers curtail consumption in 

response to a tax?  Second, do consumers respond differently to price adjustments in the 

cost of gasoline due to taxes than they do to price adjustments due to market forces?  

Lastly, do consumers respond to gas tax increases differently depending upon how they 

are implemented?  In response to these questions this study concludes that: (1) consumers 

do curtail consumption in response to gas tax increases, (2) do not respond to price 

increases due to taxes and market forces differently, and (3) do curtail consumption more 

in response to larger rate increases than smaller ones. 
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INTRODUCTION 

 

The idea of increasing gasoline taxes has recently taken root with some of the 

nations academics.  Gregory Mankiw, a professor at Harvard and former chairman of the 

Council of Economic Advisors, has suggested raising the gas tax by one dollar.1  

Washington Post columnist, Charles Krauthammer, supported the same idea but took a 

different stance; suggesting that the federal government create a gas tax that would set the 

price floor at three dollars per gallon.2   The support for higher gasoline taxes comes from 

the belief that a higher gas tax will decrease gasoline consumption.  High prices at the 

pumps have also provided consumers with incentives to consume less gasoline.  The 

question that is being proposed in this research is whether or not consumers respond 

differently to changes in gasoline prices depending on the origin of the change.  

Specifically, do consumers respond more to changes in the price of gas due to changes in 

fuel taxes or due to the other reasons such as changes in the commodity price due to the 

international market forces?  

                                                 
1 Mankiw, Gregory.  “Raise the Gas Tax” The Wall Street Journal (October 20, 2006) A12. 
2 Krauthammer, Charles. “Pump Some Seriousness Into Energy Policy” The Washington Post (November 11, 
2005) A25. 
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REASONS FOR GAS TAX ADJUSTMENTS 

 

The gasoline sales tax first appeared in the United States in 1919 when Oregon 

became the first state to levy a fuel sales tax.  Thirteen years later the federal government 

had levied its own fuel tax, as did all forty-eight states and the District of Columbia.  This 

rush to tax fuel coincided with the rush to drive. More motorists on public roads 

increased the need to pave public roads. In order to meet this need, governments came up 

with an elegant solution; pay for the road improvements by taxing those who drive and 

need them most. 

Justifications behind fuel taxes have changed little since then.  Governments still 

use fuel taxes predominantly to pay for road maintenance, but there are many other 

reasons why governments might choose to alter fuel tax levels.   

First, governments might adjust fuel tax levels in order to reduce deficits or 

balance budgets.  Fiscal pressure to adjust gas tax rates could be conceivable for both 

state governments and for the national government.  Most states operate under balanced 

budget restrictions, and have to adjust their revenue to insure consistency with outlays.  If 

states do rely on using gas tax rates as a budget balancing measure, there should be 

annual or near annual fluctuation in state gas tax rates.  As shown in Appendix A, state 

gas tax rates do not change frequently, therefore there is little indication that states rely 

exclusively on adjusting gas tax rates as a budget balancing measure.  In the years 1995-

2004 only seven states have adjusted their gas tax rates five times or more, a potential 
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indication of this practice.3  These states, most notably Arkansas, Nebraska, Nevada, 

New York, North Carolina and Wisconsin, did adjust gas their tax rates relatively 

frequently by seemingly incremental amounts in a manner that could be consistent with 

this state budgeting practice.  

The federal government provides historical evidence that gas tax rates can 

fluctuate in response to fiscal pressures.  During the Reagan and Bush (41) 

administrations, gas tax increases were used as a deficit reduction measure.4  Specifically, 

taxes on gasoline were raised by 5 cents per gallon in 1982, 5 cents in 1990 and 4.3 cents 

in 1993.  Since then there have been no increases in the tax rate and the federal tax per 

gallon has remained 18.4 cents.5 

A second reason why states might wish to adjust their fuel tax levels is to alter 

transportation preferences.  A higher gas tax rate would make motor vehicle travel more 

expensive and would encourage alternate forms of transportation, i.e. walking, biking, 

carpooling, mass transit.  States may wish to alter transportation preferences away from 

motor vehicles in order to reduce congestion, pollution, and urban sprawl.  In states 

where vehicle travel is a must, state governments might wish to keep gas tax levels as 

low as possible in order to impose as little additional cost on drivers as possible. 

                                                 
3 See Appendix A. 
4 Lazzari, Salvatore. “Energy Tax Policy: An Economic Analysis (RL20306)” Congressional Research Service Report 
for Congress (June 28, 2005) p. 20. 
5 Talley, Louis A. and Pamela Jackson. “Gasoline Excise Tax – Historical Revenues: Fact Sheet (RS21521) 
Congressional Research Service Report for Congress (November 18, 2004). 
Note: There was a small change in the federal gasoline tax rate when it fell to 18.3 cents per gallon in 1996.  It 
rose back to 18.4 in 1997. 
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The federal government has used fuel excise taxes in order to alter transportation 

preferences.  Since 1982, twenty percent of all excise tax revenue has been used to 

promote and increase mass transit.6  Although the mass transit set aside does not prove 

that the federal government is using the tax itself to alter preferences, it does show that 

the government thinks that its citizens should value mass transit as a viable alternative.   

A third reason why states might wish to alter the gasoline tax level is to offer 

price relief from high pump prices to consumers in their states.  Because oil prices are set 

in the international market there is very little states can do to influence the market price 

of oil.  Instead, states must take the market price for oil as given and either impose 

additional fees on top of the market price through taxes, fuel additives requirements and 

additional refinement specifications; or decrease the price through subsidies.  It is 

precisely because there are few other options available that governments may decrease 

their own tax on fuel when high prices occur.   

Gasoline tax levels in other states might influence a state to alter its own tax level.  

Influence from other states could be particularly strong from neighboring states and from 

states with similar cultures.  Influence from other states could also be strong when a state 

has gas tax level far above or below the average level. 

Lastly, states might alter gas tax levels to reflect external costs created during 

gasoline consumption.  Economist have recognized a number of external costs resulting 

from vehicle travel.  The former chairman of the Council of Economic Advisors, Gregory 

                                                 
6 “Financing Federal-Aid Highways: The Highway Trust Fund” Federal Highway Administration, U.S. Department of 
Transportation (September, 15 1999) http://www.fhwa.dot.gov/reports/fifahiwy/fifahi05.htm. 
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Mankiw, has suggested raising gas tax levels by one dollar to reflect these external costs 

and to internalize the true costs of driving.7  Mankiw cited a number of negative 

externalities, including pollution, congestion, and foreign dependence on oil.    

                                                 
7 Mankiw, Gregory.  “Raise the Gas Tax” The Wall Street Journal (October 20, 2006) A12. 
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LITERATURE REVIEW 

 

Studies looking at changes in gasoline tax rates have shown that consumer 

demand for gasoline may vary across income, geography, and through time.  Fuel use is 

often necessary and little substitution or reduced consumption can be done to avoid 

higher prices due to taxes. Unfortunately, fuel taxes are by nature regressive in character, 

meaning that they place a larger burden is placed on those who have less income because 

a higher percentage of their income is spent on fuel taxes.  Wiese, Rose and Schluter 

found that not only was the greatest burden placed on low income households, but that 

the current structure of the gas tax revenue increases that burden.8  Specifically, they 

found that by increasing the amount of funding devoted towards mass-transit use, fewer 

burdens would be placed on lower income households.  Although these findings are 

useful, their suggestion is limited to increasing the well being of lower income 

individuals who live in areas where mass transit is a viable alternative.  Their findings 

also fail to address whether lower income individuals are more likely to alter behavior 

due to higher gasoline taxes. 

The general consensus of research points to the conclusion that gasoline demand 

elasticity does not significantly vary across income.  As Schmalensee and Stoker point 

out, this is because there is always a subsistence level of gas consumption where demand 

                                                 
8 Weise, Arthur. Adam Rose and Gerald Schluter “Motor-Fuel Taxes and Household Welfare: An Applied 
General Equilibrium Analysis” Land Economics (May 1995) 71-2. 
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is perfectly inelastic.9  When gasoline prices rise, lower income individuals will decrease 

gasoline consumption towards a subsistence level and higher income individuals will 

decrease towards a subsistence level as well.  What is notable in Schmalensee and 

Stoker’s findings is that both groups will decrease their consumption by roughly the same 

proportion.  Other authors, including Carol Dahl have concluded similarly.10 

A counter argument to Schmalensee, Stoker and Dahl’s was made by William 

Wheaton.  Wheaton looks at international cross-sectional data as opposed to time series 

data and concludes that gasoline demand does indeed vary across income.11  The primary 

difference between the three studies is that Wheaton does not look exclusively at 

automobile owners, and concludes that most of the income affect can be attributed to the 

impact of income on automobile ownership.   

Several studies have concluded that consumer demand elasticity for gasoline 

varies across geography.  Myron Kwast, for instance, concluded that gasoline demand 

varies across regions.12  Demand for gasoline in the Sun-belt and West is higher in the 

Midwest and Northeast for instance, when controlling for price, income, and population.  

Howard Marvel looked at the question of geography slightly different.  In his study 

                                                 
9 Schmalensee, Richard and Thomas Stoker. “Household Gasoline Demand in the United States” Econometrica 
(May 1999) 67-3. 
10 Dahl, Carol.  “Do Gasoline Demand Elasticities Vary?” Land Economics (August 1982) 58-3. 
11 Wheaton, William.  “The Long-Run Structure of Transportation and Gasoline Demand” The Bell Journal of 
Economics (Autumn, 1982) 13-2. 
12 Kwast, Myron. “A Note on the Structure Stability of Gasoline Demand and the Welfare Economics of 
Gasoline Taxation” Southern Economics Journal (April 1980) 46-4. 
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Marvel concluded that the level of competition in local gasoline markets does affect the 

price of gas, when controlling for taxes, population and the cost of transporting gas.13 

Lastly, studies have consistently shown that gasoline demand elasticities vary 

across time.  Specifically, individuals react differently to price changes in the short run 

then they do in the long run.  In the short run, vehicle stock remains constant and the only 

options available to individuals wishing to decrease consumption are to curtail travel, 

substitute to mass transit or carpooling, improve auto maintenance, or to shift to different 

cars in the current vehicle fleet.14  In the long run however, new vehicles can be bought in 

the market.  Thus, new, more fuel-efficient vehicles may emerge in the long run, but not 

in the short run.  As a result, consumers are more able to make adjustments in the long 

run due to changes in gasoline prices.  Studies by Schneider and Dahl have confirmed 

that long run consumer gasoline demand elasticities, due to changes in gasoline tax rates, 

are nearly twice as large as short run demand elasticities.15 

                                                 
13 Marvel, Howard.  “Competition and Price Levels in the Retail Gasoline Market” The Review of Economics and 
Statistics (April 1978) 60-2. 
14 Khazzoom, Daniel.  “The Impact of a Gasoline Tax on Auto Exhaust Emissions” Journal of Policy Analysis and 
Management (Summer, 1991) 10-3. 
15 Dahl, Carol. “Consumer Adjustments to a Gasoline Tax” The Review of Economics and Statistics (August 1979) 
61-3 
Schneider, Alan. “A New Tax on Gasoline: Estimating Its Effect on Consumption” Science (November 17, 
1978) 202-4369. 
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HYPOTHESIS 

 

Changes in the state gas tax rates (1) do affect consumer behavior; (2) affect 

consumer behavior less than fluctuation in the price of gas due to other reasons; and (3) 

affect consumer behavior differently depending upon how they are implemented.   

The first hypothesis is likely to occur because of three different reasons.  First, 

simple principles of supply and demand state that when the price of a good rises, the 

quantity demanded falls, or conversely, when the price of a good falls, the quantity 

demanded rises.  When states make adjustments in gas tax rates, the price consumers pay 

changes and consumers will respond by making adjustments in their consumption levels.  

The amount consumer behavior changes depends on their elasticity of demand, which can 

include whether or not substitution goods are available, the level of utility derived from 

consuming that good, and an individuals willingness to pay for that good.  In the case of 

gasoline, a limited number of substitutions are available, mostly stemming from 

alternative transportation. 

Secondly, consumers are likely to change behavior once a gasoline tax is 

implemented or changed because of the permanency of the tax.  As shown in Appendix 

A, states rarely change gas tax rates, 23 states in fact did not change their gas tax rates 

once during the observed time period of 1995-2004.  Of the states that did change tax 

rates during the years 1995-2004, the most common number of changes was one change.  

Also, rate changes rarely result in lower rates.  In sum, consumers can count on gas taxes 

being present and increasing every now and then.   
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The permanency of state gas taxes is important, because although state gas taxes 

may not raise the price of gas by a large amount, they will affect consumer behavior 

because consumers will have to pay that tax every time they fill up their car.  In short, 

even though a three cent per gallon tax increase may not matter when filling up your car 

once, it will matter when filling up your car over a year timeframe.   

Finally, the gasoline tax will result in changes to consumer behavior because tax 

adjustment is government sectioned.  Specifically, governments have a variety of motives 

for adjusting tax rates as was mentioned in the first part of this paper.  One of those 

motives is to alter the transportation preferences of those in their state.  Consumers may 

pick up on the cue that the government believes it beneficial and environmentally 

responsible that citizens start using alternative transportation or consume less gasoline.  

In other words the mere act of the government sanctioning a policy may impact the way 

citizens in that state make choices even if citizens misconstrue the purpose behind the 

tax.   

The second hypothesis, that consumer behavior is affected more by changes in the 

price of gasoline not due to gas tax changes is likely to occur for two reasons.  First, there 

is simply much more price fluctuation in the price of gasoline than there is in gas tax 

rates.  In the years 1995 to 2004 for instance, the United States monthly average price of 

gasoline fluctuated from 95.50 cents per gallon to 204.10 cents per gallon.16  This shows 

that there was a 108.6 cents fluctuation in the price of gas during those years.  Likewise, 

                                                 
16 Appendix B. 
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the monthly average Crude First Purchase Price fluctuated from $8.03 per barrel to 

$46.14 per barrel.17  In this case the highest observed monthly average was over five 

times that of the lowest observed average.     

The fluctuation in the state gas tax rate is much smaller.  The greatest observed 

one time increases were made by Washington in 1998 and Wyoming in 1997. The 

greatest fluctuation during the observed time period, however, belonged to the state of 

Connecticut, which enacted in a thirty-nine cent per gallon rate in 1997 and a twenty-five 

cent per gallon rate in 2000.  No other state saw double-digit rate fluctuations between 

1995 and 2004.  Because this variation is substantially less, 14 cents in an extreme case 

versus 108.6 cents in the price of gas, it makes sense that consumers would be more 

heavily influenced by changes in the price of gasoline not due to taxes. 

The second reason why consumers are more likely to be affected by raises in the 

price of gas not due to taxes is because gas tax changes tend to be done in incremental 

amounts.  Governments choose to incrementally increase taxes on gasoline because 

gasoline, and oil products in general, is a common input in production.  When the price of 

gas rises, the total cost to produce a good rises as well.  Manufacturers are then given two 

options: to raise the price of their produced good or not.  Both choices can lead to 

economically harmful outcomes.  The first means that the company’s profits will decline.  

The second implies inflation and that less of their product will be bought due to the 

                                                 
17 Appendix B. 
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higher price.  A decrease in production often means that firms must downsize and lay off 

excess workers. 

When looking at state gas tax changes during 1995-2004 we can also see that 

most changes are indeed incremental.  Appendix D shows the average state gas tax 

changes in a given year are less than three-cents and bigger increases are often spread out 

over a series of years. 

The third hypothesis, that changes in state gas tax rates affect consumer behavior 

differently depending upon how they are implemented, recognizes that states act under 

differing incentives when they decide to adjust fuel tax rates.  Possible incentives for 

policy adjustment are explained in what this paper is proposing are tinkering and catch-

up mentalities.  The tinkering mentality implies that states adjust tax rates frequently and 

in small increments.  As was mentioned earlier, budget-balancing incentives would 

produce this result.  The catch-up mentality for adjusting state gas tax rates implies that 

gas tax rates in that state were artificially low to begin with.  As a result, we would expect 

to see fewer and relatively larger adjustments to gasoline tax rates were a state acting 

under this mentality.  As is shown in Appendix A, Idaho, Indiana, Michigan, Missouri, 

Ohio, Vermont, Washington, and Wyoming provide good examples of this policy 

adjustment mentality.  There are a variety of incentives for states to adjust gas taxes 

under the catch-up mentality depending upon what the state is trying to catch up to.  For 

instance, states may choose large fuel tax increases to retain approximate symmetry with 

rates from surrounding states if they fall behind, to adjust to catch up to the inflation rate 
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if the tax rate is not indexed with inflation, or to catch up to environmental concerns held 

by citizens of the state.   

This thesis posits that gasoline consumers respond differently to rate adjustments 

made under tinkering and catch-up mentalities.  Specifically, consumers will respond 

more to catch-up mentality increases because rate adjustments made under this mentality 

are more likely to be public knowledge.  Larger rate changes are more likely to become 

public knowledge because their impact to consumers is greater.  The press has more 

incentive to highlight larger rate adjustments, interest groups have more incentive to take 

policy stances for or against the adjustment, and politicians have more incentive to make 

sure their voice is heard.  Simply put, tax rate changes can be contentious and the larger 

the change, the more people involved, and the more people who are informed of the 

change.  In the case of incremental rate changes, the changes are often so small that the 

average gasoline consumer may not be aware that a rate increase happened or choose not 

to adjust behavior even if they are.   
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DATA 

 

This study looks at a variety of statewide and national data between 1995 and 

2004.  This time period was chosen because various federal programs that could affect 

gasoline demand and gasoline prices, most notably Corporate Average Fuel Economy 

standards (CAFE) and federal gas tax rates, remained static during this period.18  The 

variable selected to measure consumer behavior is the number of hundred thousand 

gallons of gasoline sold per month in each state plus the District of Columbia.  The 

amount of gasoline sold is measured and recorded for tax purposes and is generally 

considered very precise and accurate.  Data on the amount of gasoline sold is published 

by the Department of Transportation Office of Highway Policy Information in their 

annual National Highway Statistics Series.   

Two trends across time tend to emerge when looking at gasoline sales data.  First, 

the amount of gasoline sold increases with time.  Second, gasoline sales vary across 

months.  When controlling for the state, the correlation between gas sales and month can 

even be fairly strong (.53 for Idaho). 

This study looks at three explanatory variables.  First, state gas tax rates have 

been compiled for each state per month and are measured in cents.  All gas tax changes 

take place on the first day of a month, so no averages have been used.  Rather, the 

reported rate is the rate each gallon is taxed for every given day during that month.  State 

                                                 
18 As noted earlier, federal gas tax rates experienced a .1 cent drop in 1996 and resumed their 18.4 cent level in 
the following year. 
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gas tax rate data is published each year in the National Highway Statistics Series by the 

Department of Transportation.   

Second, this study controls for consumer behavior response due to the price of gas 

by looking at the United States average price per gallon of regular unleaded gasoline per 

month, measured in cents.  Because there is no source that measures the price of gas for 

each state the national average is used.  Regional averages and averages for a select 

number of states are available, but are not helpful when conducting state-level analysis.  

Gasoline price indicators used in this study are measured and reported by the Department 

of Energy’s Energy Information Administration.   

Lastly, inflation in the price of gas is be controlled for by using Consumer Price 

Index (CPI) data provided by the Bureau of Labor Statistics.  Monthly CPI data is 

measured in cents and reports nationwide averages.   

 

15



METHODOLOGY AND STATISTICAL LIMITATIONS 

 

Testing the three hypothesis mentioned above has been carried out using a variety 

of methods.  First, in order to determine whether state gas tax rates do significantly 

impact consumer behavior in the short run, ordinarily least squares regression (OLS) 

analysis and fixed effects models have been conducted using time restrictions placed on 

the model for one calendar year periods (i.e. ten models have been run while looking at 

one year time periods from 1995-2004). For long run forecasting no time restrictions 

have been placed on the model and all ten years are used.  The OLS equation used is 

below.  

Gas Sales Per State = β0+ β1State Gas Tax Rate + β2US Average Gasoline Retail Price + 

β3Month of the Year+ β4Consumer Price Index + β5State 

 

For fixed effects modeling, the equation is nearly identical, however β5  is not observed 

but is controlled for.  The advantage of the fixed effects model is that it can control for 

unobserved factors within a state that do not change within the given time period. Some 

of these factors may affect the amount of gasoline sold, gasoline prices, or other control 

variables.  These unobserved factors could include, but are not limited to the 

transportation cost of bringing gasoline into a state, fuel additives, the percent rural a 

state is, mass transit availability, and the miles of road a state has.   

Second, to determine whether or not the consumer response from state gas tax 

rates differs from consumer response due to other price affects, hypothesis testing has 
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been conducted to determine whether β1 is statistically equal to β2 when α=.05 using a 

two-tailed test.  This testing exposes several limitations of the model.  First, the model 

does not adequately explain why gasoline demand changes in the long run because it 

looks only at price and quantity and fails to take into account reasons behind gasoline 

demand growth.  For instance factors affecting demand could include the state 

population, the number of registered vehicles, fleet efficiency, and the number of 

individuals in the state to whom mass transit is a viable option.  Unfortunately, these 

factors cannot be incorporated into the model because they are not currently measured on 

a per month basis per state.   

Second, long run modeling is impossible because of this inability to parse out 

factors affecting gasoline demand growth.  Specifically, the model cannot tell us whether 

the price of gasoline changed as a result of a population increase or because a new mass 

transit option because available.  Without these factors controlled for the coefficient on 

the average price of gasoline should be considered biased and inappropriate to use for 

hypothesis testing.  

For the purpose of short run modeling this model assumes that factors affecting 

demand growth do not change in a calendar year time period, thus allowing the 

hypothesis test to be conducted with some caution.  Ten models were conducted while 

restricting each model to one calendar year and to only states that changed their gas tax 

rate within that given year using fixed effects modeling.  The states that were used in 

each model and their corresponding gas tax rates can be found in Appendix D. 
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Lastly, several limitations have been placed on the model in order to determine if 

consumers respond to gas tax rate adjustments differently depending on how the state 

implements the tax adjustment.  To simulate a state that might adjust using the tinkering 

mentality, both OLS and fixed effects models have been produced looking only at states 

that have adjusted their tax rate three times or more between 1995 and 2004.  Ten states 

for example have had four or more different gas tax rates within this time period.  

Conversely, to simulate states that might adjust using the catch-up mentality, both OLS 

and fixed effects models have been produced looking only at states that have adjusted 

their tax rate at one time by three cents or more between 1995 and 2004.  Thirteen states 

met this criterion.  Two baseline models restricting states included to those that have one 

change or more in gas tax rates and another restricting states included to those that have 

altered gas tax rates by one cent or more have also been produced.  The first contained a 

population of 28 states while the second contained 21.  For the hypothesis to be met, the 

three cent change plus model should be statistically greater than the three or more rate 

change model. 

Several statistical concerns have been addressed and accounted for.  

Autocorrelation can always be present in time series data.  Durbin-Watson statistics 

confirmed that strong positive autocorrelation is present in this data.  For instance, OLS 

models that did not restrict the number of states in the model or time periods produced 

Durbin-Watson statistics equal to .020 (please see Appendix G for complete details).  To 

address this strong positive autocorrelation the Prais-Winsten fix was used for all OLS 
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models except a non-restricted model found in Appendix G.  Multicollinearity was tested 

for using Variance Inflation Factor methods and found not to be present in the data.  

Lastly, hetroskedasticity was controlled for using robust standard errors in OLS, Prais-

Winsten and fixed effects models.19   

 

                                                 
19 Heteroskedasticity occurs when variance in the error term is not constant across all observations 
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RESULTS 

Statistical results were found to be consistent with hypotheses one and three and 

can be found summarized by coefficient sign and level of statistical significance in 

Appendix E.   

Failing to reject hypothesis one, OLS and fixed effects models found that gas tax 

rates do affect gasoline consumption.  Specifically, as shown in Appendix G, the OLS 

model found that a one cent increase in state gas tax levels decreased gasoline 

consumption by over 7.3 million gallons per month on average, or 3.41 percent, when 

controlling for the price of gas, month of the year, inflation, and state.20  This model 

however does not control for autocorrelation. When autocorrelation is controlled for 

using Prais-Winsten methods, statistically significant effects disappear.   

Fixed effects models tended to confirm that consumers respond to gasoline tax 

levels.  Fixed effects (FE) Model 1 (no time or state restrictions placed on the model), 

found in Appendix F, produced a much more conservative estimate then the earlier OLS 

model; finding that a once cent increase in state gas tax levels decreased gasoline 

consumption by over 1.3 million gallons per month on average, or 0.64 percent, when 

controlling for the price of gas, month of the year, inflation, and state.21  When state 

restrictions are placed on the model, all gas tax coefficients remain significant at α=.05, 

except FE Model 3 that restricts the model to only states that have changed their gas tax 

                                                 
20 Percent reduction calculated by using non-restricted model mean = 215,030.9 thousand gallons of gasoline 
sold. 
21 Percent reduction calculated by using non-restricted model mean = 215,030.9 thousand gallons of gasoline 
sold. 
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levels 3 or more times between 1995 and 2004.  When looking only at states that have 

changed their gas tax levels one or more times between 1995 and 2004, FE Model 2 finds 

that a one cent increase in state gas tax levels decreased gasoline consumption by over 

460 thousand gallons per month on average, or 0.25 percent, when controlling for the 

price of gas, month of the year, inflation levels, and state.22 

Hypothesis two, that consumers respond more to price affects not associated with 

gasoline tax affects could not be confirmed.  7 of the 10 fixed effects models restricted to 

one calendar year increments and to states that altered their gas tax rates in that calendar 

year, found in Appendix H, failed to produce a statistical difference between the 

coefficient on state gas taxes and the coefficient on the price per gallon of gas.  The 

models that did confirm a difference, FE Models 1, 2 and 9, were inconsistent in their 

findings on whether the coefficient on state gas taxes or the coefficient on the price of gas 

produced a greater affect.  

All three models produced counter intuitive results.  FE Model 9 suggested that 

more gasoline is consumed when the gas tax rates rise.  FE Models 1 and 2 found that 

gasoline consumption increased with the price of gas, suggesting that the one year time 

frame for short run modeling has been unable to control for demand growth and that 

growth is a source of bias in the price of gas coefficient.  Inconsistent results can also be 

partially explained by small sample sizes, at most 9 states are contained in the sample 

population, in one cases only two are.  More importantly though, these tests show that 

                                                 
22 Percent reduction calculated by using a restricted model mean = 182,521.8 thousand gallons of gasoline sold. 
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factors affecting demand must be controlled for even when using one year models before 

engaging in hypothesis testing on coefficients. 

Fixed effects models found in Appendix F failed to reject hypothesis three, that 

the manner in which states impose gas tax rate changes affects consumer response to the 

rate change.  Tinkering mentality adjustments shown in FE Model 3 looked exclusively at 

states that changed their gasoline tax 3 times or more.  Catch-up mentality adjustments 

shown in FE Model 5 restricted the sample population to states that adjusted their gas tax 

levels by 3 cents or more at one time.  Consistent with the hypothesis, state gas tax 

coefficients were larger in Model 5 than they were in Model 3, -549.7 versus -359.3 

respectively.  Both models can be interpreted by looking at the affect of a once cent 

increase in state gas tax levels on consumer consumption.   In Model 5 gasoline 

consumption decreased by approximately five hundred thousand gallons per month on 

average, or 0.27 percent, when controlling for the price of gas, month of the year, 

inflation, and state.23  Model 3 result were substantially smalelr, showing that gasoline 

consumption decreased by approximately three hundred and sixty thousand gallons per 

month on average, or 0.16 percent, when controlling for the price of gas, month of the 

year, inflation, and state.24  More importantly, state gas tax affects when using the 

tinkering mentality model were statistically indistinguishable from zero, but were 

significant when using the catch-up mentality model to α=.01.  Fitted lines found in 

Appendices I and J help explain why these results occurred.  Under the tinkering 

                                                 
23 Percent reduction calculated by using a restricted model mean = 203,234.7 thousand gallons of gasoline sold. 
24 Percent reduction calculated by using a restricted model mean = 224.342.9 thousand gallons of gasoline sold. 
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mentality model the fitted line for state gas tax rates nearly parallels the fitted line when 

no state restrictions are used.  The fitted line for of the catch-up mentality model however 

is much steeper, showing that consumers living in these states can expect larger rate 

increases then tinkering mentality states on average.   
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POLICY IMPLICATIONS 

 

This thesis offers two important findings for policy makers implementing gasoline 

tax adjustments.  First, gas tax rates do affect consumer consumption.  This finding has 

several implications.  It suggests that policy makers must be concerned about dead-

weight loss when implementing new taxes.  It also suggests that gas tax rate adjustments 

can be used as a policy tool if the goal is to reduce consumption.  Second, consumers 

respond differently depending upon how the gas tax adjustments are implemented.  States 

can mitigate consumer demand response by implementing gas tax rate adjustments over 

time and incrementally or, conversely, can affect consumption by making larger, one-

time adjustments.  
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APPENDIX A 

GAS TAX RATE FREQUENCIES PER STATE (1995-2004) 

 
Source: “Highway Statistics Series” Federal Highway Administration, Department of Transportation. 
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APPENDIX B 
 

VARIABLE DESCRIPTIONS 

 

 
Source: “Highway Statistics Series” Federal Highway Administration, Department of Transportation and Energy 
Information Administration, Department of Energy. 
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Appendix C 

VARIABLE CORRELATION MATRIX 

 

 
Source: “Highway Statistics Series” Federal Highway Administration, Department of Transportation and 
Energy Information Administration, Department of Energy. 
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APPENDIX D 

GAS TAX RATE FREQUENCIES AND ADJUSTMENTS PER YEAR  

 
Source: “Highway Statistics Series” Federal Highway Administration, Department of Transportation. 
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APPENDIX E 

RESULTS SUMMARY 
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APPENDIX F 

FIXED EFFECTS RESULTS FOR 1995-2004 
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APPENDIX G 

ORDINARY LEAST SQUARES 

AND PRAIS-WINSTEN RESULTS FOR 1995-2004 
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APPENDIX H 

YEARLY FIXED EFFECTS RESULTS 
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APPENDIX I 

FITTED EFFECTS 1995-2004 
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APPENDIX J 

FITTED EFFECTS FOR GAS TAX RATE CHANGES ONLY 1995-2004 
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