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ABSTRACT

This study attempts to determine what if any impact a state’s decision to increase its cigarette
excise tax rate has on the alcohol consumption of its residents. A panel regression which posits
beer consumption as the dependent variable and cigarette tax rates as the independent variable
and also accounts for fixed effects shows that the relationship for all 50 states and the District of
Columbia is not statistically significant. However, for the ten states that increased their cigarette
excise taxes the most between 1996 and 2005, the same regression is suggestive of a
corresponding reduction in beer consumption.
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What is the nature of the relationship between changes in state cigarette
excise tax rates and beer consumption?

I. INTRODUCTION

Each day across the country, state lawmakers consider policies that will generate concrete
consequences — both intended and unintended — for their constituents. Often the direct change in
behavior prompted by a policy will result in unforeseen new behavior, and in some cases the
outcome of this modification is less than desirable. In general, a policy is considered sound
when it generates the desired intended consequences and minimizes any negative unintended
consequences, or externalities. However, the effect of those unintended consequences can be
difficult to gauge.

In the case of state cigarette excise taxes, the primary intended effect is to generate revenue for
the state. The widespread implementation of cigarette taxes demonstrates the policy’s success in
this regard. Increasing cigarette taxes also has the added benefit of reducing smoking, which in
turn yields lower healthcare costs associated with smoking and secondhand smoke exposure —
another positive outcome. But are there unintended consequences of increasing cigarette excise
tax rates? What are they?

For the purposes of this project, we set out to determine whether a change in beer consumption is
an unintended consequence of increasing cigarette excise tax rates. To do this, we compared
beer consumption in each state over a ten year period (1996-2005) with the state’s cigarette
excise tax rates during that time. We hoped this comparison would reveal whether cigarettes and
beer are substitutes or complements — whether people typically drink more or less as the cost of
smoking rises — or, alternatively, whether increases in the cigarette tax rate have no measurable
impact on beer consumption.

Our findings suggest that, generally speaking, cigarette excise tax rates do not affect beer
consumption. While the data suggests that there is a slight decrease in beer consumption as
cigarette tax rates rise, that finding is not statistically significant. However, when we isolated the
states with the highest changes in cigarette tax rates, the relationship between the cigarette tax
rate and beer consumption was stronger, with beer consumption dropping in those states. This
suggests that beer consumption and cigarettes are complements if they are anything, but that only
dramatic changes in the cigarette excise tax rate will reduce beer consumption in any significant
way.

1. THE QUESTION

Current cigarette excise tax rates vary across the states, from $0.07 in South Carolina to $2.58 in
New Jersey. Many states increased their cigarette tax rates substantially between 1996 and 2005,
while other states have increased the tax only marginally. Seven states have not changed it at all
during that time period. Given this range of cigarette tax rates, and since recent data on tax rates



and beer consumption is readily available, we chose to focus on this time span to gauge the
impact of cigarette tax rate changes on beer consumption.

The policy motivations associated with our analysis stem from the social and economic effects of
beer consumption. Cigarette taxes are a common policy tool used to raise revenue and reduce
costs associated with smoking. However, it would be useful to know if there are “displacement”
effects from increasing cigarette taxes. For instance, if higher cigarette taxes cause an increase in
beer consumption, that new behavior has social and economic costs that lawmakers should
consider.

The relationship between cigarette tax rates and beer consumption does not appear to have been
widely explored in the literature. We were able to locate one article, however, that did examine
the impact of regulatory policies, including excise taxes and marketing restrictions, on demand
for cigarettes and liquor. The study, published in the Southern Economic Journal in 1995,
focused only on hard alcohol (excluding beer and wine) and excluded nine states because of
missing data. Based on their regression analysis, the authors concluded:

The positive cross-price elasticity implies that cigarettes and liquor are substitutes
in consumption. In other words, an increase in the price of cigarettes leads to an
increase in the consumption of liquor and conversely.*

This conclusion is contrary to the results drawn from our project, which suggest that, if they are
anything, beer and cigarettes are complements in consumption. There are of course fundamental
differences in the data and regression analysis used in our project and that used by the authors of
the Southern Economic Journal article. Additionally, public behavior could have changed over
the time between each study. Still, we thought this divergent conclusion worth noting.

I11. THE DATA

The data for cigarette tax excise tax rates from 1996 to 2005 comes from the Centers for Disease
Control’s State Tobacco Activities Tracking and Evaluation (STATE) System, which provides
the data per year by state. For beer consumption, we use the National Institute on Alcohol Abuse
and Alcoholism’s information on per capita ethanol consumption for states for the decade in
question, which includes data specific to beer consumption for each state for every year in our
study. All data used in the project comes from respected national institutions or state agencies.

Our project also utilizes several other variables in order to control for other factors that could
influence behavior around beer consumption. These variables include state unemployment rates
by year, which were obtained from the Bureau of Labor Statistics, and beer tax rates, which we
received from Professor Phil Cook. The beer tax data combined federal and state beer tax rates
and adjusted them for inflation and was derived from the National Conference of State
Legislatures’ State Tax Actions, 1995-2002.

! Rajeev K. Goel and Mathew J. Morey, “The Interdependence of Cigarette and Liquor Demand,” Southern
Economic Journal, October 1995, p. 451.



The variables used in the regression are as follows (a complete table defining every variable
more fully is included in Appendix 1):

beer: annual per capita beer consumption, in gallons of ethanol

cigtax: state cigarette excise tax amount, in 1982 dollars per pack

beertax: combined federal and state beer tax amount, in 1982 dollars per gallon
unemp: percent of state population considered unemployed

Beer consumption was established as the dependent variable, with cigarette excise taxes, beer
taxes, and unemployment posited as independent variables. The validity of the cigarette and beer
tax information is enhanced by the fact that it is in dollars, rather than percentages. The data
utilized in the project contained no missing information, with the exception of the beer tax rate
data, which only included tax rate information through 2002. To correct for this fact, we
obtained beer tax rate data for the few states that had changed beer tax rates in the three
subsequent years, adjusted it for inflation based on the CPI, and added it to our dataset.

IV. RESULTS OF ANALYSIS

We performed two types of analysis on the data to better understand the effect of cigarette taxes
on beer consumption.

Analysis 1: The first type of analysis we conducted was a panel regression using dummy
variables to capture the fixed effects for each of the 10 years and 51 states in our data. Beer
consumption was the dependent variable for the regression. The independent variables were
state cigarette tax, state beer tax, and state unemployment rate. All taxes were adjusted for
inflation using the CPI.

The formula for the regression is as follows:
Inbeer = a + b cigtax + ¢ beertax + d unemp + f state and year fixed effects

After running this regression we found no significant relationship between beer consumption and
cigarette tax rates (see Appendix 3). Looking at the regression output, we see that an increase in
cigarette tax rate appears to have a slightly negative impact on beer consumption (a -.007 effect
on Inbeer for every $1 increase in tax). However, the P-value for this effect is .63. Therefore,
we can only reject the null hypothesis — that there is no relationship between cigarette excise
taxes and beer consumption — at a 37 percent confidence level.

The coefficient for the impact of unemployment rates on beer consumption is negligible given
the P-value of .98. For the beer tax, an increase in the tax appears to have a more significant
effect on decreasing beer consumption, as we might expect. However, the null hypothesis can
only be rejected at a 74 percent confidence level (P-value of .264).

Notably, comparing the changes in cigarette tax rates and changes in beer consumption for all
states reveals an apparent correlation between these two factors. States that enacted a larger



increase in their cigarette excise taxes experiences a larger reduction in beer consumption. A
graph of this trend can be seen in Appendix 5.

Analysis 2: The second type of analysis we conducted was to look at the ten states that had the
highest dollar increase in cigarette taxes from 1996-2005 (adjusted for inflation). These states
are listed in Figure 1 below.

Table 1: States with largest changes in cigarette tax, adjusted for inflation (1996-2005)

Change in
State Cigarette Tax
New Jersey $0.97
Rhode Island $0.87
Maine $0.79
Montana $0.76
Alaska $0.63
Michigan $0.55
Washington $0.51
Pennsylvania $0.49
Ohio $0.49
Connecticut $0.45

We coded these 10 “high tax” states with an indicator variable of “1” and ran a panel regression
to see if the relationship between cigarette taxes and beer consumption was different than what
we found looking at all the states. Looking at the regression out put reveals a slightly stronger
relationship between cigarette tax and beer consumption in these “high tax” states (Appendix 4).
A $1 increase in the cigarette tax appears to decrease beer consumption by -.047 of the natural
log of beer consumption, which corresponds to a 4.6 percent reduction in beer consumption. We
can therefore reject the null hypothesis for these states at an 86 percent confidence level —a
much stronger confidence level than we saw looking at all 50 states. This relationship can be
seen clearly in the trend line shown in Appendix 6.

In addition, we can conclude that increasing beer tax rates causes a decrease in beer consumption
(P-value .01). We also see a more pronounced relationship between beer consumption and
unemployment rates. We can conclude that as unemployment rates go up, beer consumption
goes down by .013 of the natural log of beer consumption (P-value .03).

V. DISCUSSION

Our regression analysis of the relationship between cigarette excise tax rates and beer
consumption leads us to conclude that beer consumption is generally not affected by an increase
in the cigarette tax. However, our comparison of states with dramatic cigarette tax increases
suggests that large increases in the cigarette tax rate have a stronger negative effect on beer



consumption. In other words, beer and cigarettes are likely weak complements, with the impact
on beer consumption only becoming clear after substantial cigarette tax hikes.

To this end, further research should explore the threshold at which that effect becomes evident.
Is a nominal cigarette tax increase of $1.20 over ten years sufficient to yield a statistically
significant reduction in beer consumption? How about $1.50? Further exploration of the
relationship between changes in the cigarette excise tax rate and beer consumption would help
policymakers better understand the full effects of cigarette taxes and inform their decision-
making. Additionally, including more years in the analysis would improve the study’s validity.

In the same vein, our study’s internal validity may have been weakened by alternative causes for
changes in beer consumption. Our panel regression took into account the state, time, beer tax
and unemployment effects on beer consumption. However, if other regional factors affected
beer consumption (i.e. local media stories, regional shifts in consumption toward other types of
alcoholic beverages, etc.) this would weaken our internal validity. Since the study is nationwide
in scope, the applicability of the findings within the United States is evidence of the study’s
strong external validity. Applying the findings to other countries would present challenges,
however, since factors that may be pertinent abroad are not controlled for in this study.



APPENDIX 1: Variable Definitions

beer: Per capita beer consumption (in gallons of ethanol, based on population age 14 and older)
Inbeer: Natural log of beer consumption.

cigtax: state cigarette excise tax amount, in dollars per pack

unemp: state unemployment rate (represents the number of unemployed as a percent of the
civilian labor force)

year: year coded as 1-10 (1996-2005)
state: 50 states and the District of Columbia (coded alphabetically as 1-51)

al-al0: “dummy” variables for each of the 10 years used. These variables account for the “fixed
effects” between the different years.

t1-t10: “dummy” variables for each of the 51 states used. These variables account for the “fixed
effects” between the different states.

tax_indc: a 0-1 indicator variable used to tag those states with more than a $1 change in
cigarette taxes between 1996 and 2005



APPENDIX 2: Descriptive Statistics

Variable Mean Standard Dev. | Min Max
Beer Consumption 1.26 0.20 0.69 1.91
(gallons of ethanol)
Beer Tax $0.47 $0.11 $0.31 $0.95
(in 1982 dollars)
Cigarette Tax $0.30 $0.23 $0.02 $1.3
(in 1982 dollars)
Unemployment Rate | 4.8% 1.2% 2.3% 8.5%
Change in Cigarette Change in Cigarette
State Tax (in 1982 dollars) State Tax (in 1982 dollars)
Alabama 0.11 Montana $0.76
Alaska 0.63 Nebraska $0.11
Arizona 0.23 Nevada $0.19
Arkansas 0.09 New Hampshire $0.25
California 0.21 New Jersey $0.97
Colorado 0.30 New Mexico $0.33
Connecticut 0.45 New York $0.41
Delaware 0.13 North Carolina $0.12
District of
Columbia 0.10 North Dakota -$0.06
Florida -0.04 Ohio $0.49
Georgia 0.11 Oklahoma $0.38
Hawaii 0.33 Oregon $0.36
ldaho 0.11 Pennsylvania $0.49
lllinois 0.22 Rhode Island $0.87
Indiana 0.18 South Carolina -$0.01
lowa -0.05 South Dakota $0.06
Kansas 0.25 Tennessee $0.02
Kentucky 0.13 Texas -$0.05
Louisiana 0.06 Utah $0.19
Maine 0.79 Vermont $0.33
Maryland 0.28 Virginia $0.13
Massachusetts 0.29 Washington $0.51
Michigan 0.55 West Virginia $0.17
Minnesota 0.32 Wisconsin $0.11
Mississippi -0.02 Wyoming $0.23
Average
Missouri -0.02 Change $0.26

Sources for data: Centers for Disease Control’s State Tobacco Activities Tracking and Evaluation (STATE) System;
National Institute on Alcohol Abuse and Alcoholism; Bureau of Labor Statistics; National Conference of State



Legislatures’ State Tax Actions, 1995-2002.
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APPENDIX 3
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APPENDIX 4

regress Inbeer al-al0 t1-t51 cigtax beertax unemp if tax_indic==1
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APPENDIX 5: Scatter Plot of Change in Beer Consumption against Change in Cigarette
Tax for All States, 1996-2005
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STATA command:

graph twoway (scatter beer_change cig_change if year==10)(Ifit beer_change cig_change)
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APPENDIX 6: Scatter Plot of Beer Consumption (Inbeer) against Cigarette Tax (cigtax) for
10 States with Highest Increase in Cigarette Tax, 1996-2005
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