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Abstract: A systematic review of the literature to assess the effectiveness of alcohol tax policy
interventions for reducing excessive alcohol consumption and related harms was conducted for the
Guide to Community Preventive Services (Community Guide). Seventy-two papers or technical
reports, which were published prior to July 2005, met specified quality criteria, and included
evaluation outcomes relevant to public health (e.g., binge drinking, alcohol-related crash fatalities),
were included in the final review. Nearly all studies, including those with different study designs,
found that there was an inverse relationship between the tax or price of alcohol and indices of
excessive drinking or alcohol-related health outcomes. Among studies restricted to underage popu-
lations, most found that increased taxes were also significantly associated with reduced consumption
and alcohol-related harms. According to Community Guide rules of evidence, these results constitute
strong evidence that raising alcohol excise taxes is an effective strategy for reducing excessive alcohol
consumption and related harms. The impact of a potential tax increase is expected to be proportional
to its magnitude and to be modified by such factors as disposable income and the demand elasticity
for alcohol among various population groups.
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Introduction

xcessive alcohol consumption is the third-leading
E actual cause of death in the U.S.," and each year it

accounts for approximately 79,000 deaths and 2.3
million years of potential life lost (about 29 years of life
lost per death; apps.nccd.cdc.gov/ardi/Homepage.aspx).
Excessive alcohol consumption contributes to a variety of
health and social problems, including unintentional inju-
ries (e.g., injuries due to motor vehicle crashes); suicide;
homicide; liver cirrhosis; gastrointestinal cancers; van-
dalism; and lost productivity.”> Alcohol consumption by
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underage drinkers also contributes to the three leading
causes of death among adolescents (unintentional inju-
ries, suicide, and homicide),” and any underage drinking
is considered excessive.

One of the fundamental laws of economics is that
quantity demanded of a product is inversely related to its
price (Law of Demand).* Based on economic theory,
therefore, increasing the price of alcohol would be ex-
pected to lower alcohol consumption. Alcohol taxes are
promulgated primarily by federal and state governments,
but can be instituted at the local or county level. Currently
in the U.S,, alcohol taxes are beverage-specific (i.e., they
differ for beer, wine, and distilled spirits) and are usually
“nominal” taxes, meaning they are based on a set rate per
unit volume and are not adjusted for inflation (i.e., they
generally remain stable as the cost of living increases). At
the state and federal levels, inflation-adjusted alcohol
taxes have declined considerably since the 1950s.” Con-
cordant with this decrease in the real value of these taxes
from substantially higher levels, the inflation-adjusted
price of alcohol decreased dramatically,® reflecting the
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fact that changes in taxes are efficiently passed on through
changes in prices.” The goal of this systematic review is to
assess the relationship between alcohol taxes or prices
and public health outcomes related to excessive alcohol
consumption to better inform decision makers about the
potential utility of using tax policy as a means of improv-
ing those outcomes.

Healthy People 2010 Goals and Objectives

The intervention reviewed here is relevant to several ob-
jectives specified in Healthy People 2010, the disease pre-
vention and health promotion agenda for the U.S. (Table
1).® The objectives most directly relevant to this review
are those that aim to reduce excessive alcohol consump-
tion (26-11); reduce average annual alcohol consumption
(26-12); and reduce key adverse consequences of exces-
sive alcohol consumption (26-1, 26-2, and 26-5 through
26-8). In addition to these specific objectives, Healthy
People 2010 notes that excessive alcohol consumption is
also related to several other public health priorities such
as cancer, educational achievement, injuries, risky sex-
ual activity, and mental health; thus, a reduction in exces-
sive alcohol consumption should help to meet some of
the national goals in these areas as well.

Table 1. Selected Healthy People 2010® objectives
related to excessive alcohol consumption

Adverse consequences of substance use and abuse
26-1 Reduce alcohol-related motor-vehicle fatalities®
26-2 Reduce cirrhosis deaths

26-5 Reduce alcohol-related hospital emergency
department visits

26-6 Reduce the proportion of adolescents who ride with
drinking drivers

26-7 Reduce intentional injuries resulting from alcohol-
related violence®

26-8 Reduce cost of lost productivity due to alcohol use®
Substance use and abuse

26-10a Increase proportion of adolescents not using
alcohol in past 30 days?®

26-11 Reduce proportion of people® engaging in binge
drinking

26-12 Reduce average annual alcohol consumption

26-13 Reduce proportion of adults who exceed guidelines
for low-risk drinking

20bjective also relates to illicit drug use
PAged =12 years

Recommendations from Other Advisory
Groups

Several authors’ ' have suggested that increasing alco-
hol prices by raising alcohol excise taxes is among the
most effective means of reducing excessive drinking and
alcohol-related harms. Increasing alcohol excise taxes has
been specifically recommended as a public health inter-
vention by the IOM, Partnership for Prevention, the
WHO, and the expert panel convened for the Surgeon
General’s Workshop on Drunk Driving.'*"'® These rec-
ommendations are based on studies'*'”'® showing that
increased alcohol taxes are associated with decreased
overall consumption, decreased youth consumption, de-
creased youth binge drinking, reduced alcohol-related
motor-vehicle crashes, reduced mortality from liver cir-
rhosis, and reduced violence.

The Guide to Community Preventive Services

The current systematic review of the effects of alcohol
taxes and prices on excessive alcohol consumption and
related harms applies the stringent inclusion and assess-
ment criteria of the Guide to Community Preventive Ser-
vices (Community Guide)."” It was conducted under the
oversight of the independent, nonfederal Task Force on
Community Preventive Services (Task Force), with the
support of USDHHS in collaboration with public and
private partners. The CDC provides staff support to the
Task Force for development of the Community Guide.
To support efforts to address important public health
priorities, such as reducing excessive alcohol consump-
tion and its related harms, the Task Force makes recom-
mendations for practice and policies based on the results
of Community Guide reviews such as this one. These
recommendations are based primarily on the effective-
ness of an intervention in improving important outcomes
as determined by the systematic literature review process.
In making its recommendations, the Task Force balances
information about effectiveness with information about
other potential benefits and harms of the intervention
itself. The Task Force also considers the applicability of
the intervention to various settings and populations in
determining the scope of the recommendation. Finally,
the Task Force reviews economic analyses of effective
interventions, where available. Economic information is
provided to assist with decision making, but it generally
does not affect Task Force recommendations. See the
Task Force—authored paper in this issue for recommen-
dations regarding the effects of alcohol taxes and prices
on excessive alcohol consumption and related harms.*

www.ajpm-online.net



Elder et al/ Am ] Prev Med 2010;38(2):217-229 219

Evidence Acquisition

Community Guide methods for conducting systematic re-
views and linking evidence to effectiveness are described
elsewhere'® and on the Community Guide website (www.
thecommunityguide.org/methods). In brief, for each
Community Guide review topic, a systematic review devel-
opment team representing diverse disciplines, backgrounds,
and work settings conducts a review by (1) developing a
conceptual approach to identify, organize, group, and select
interventions for review; (2) developing a conceptual model
depicting interrelationships among interventions, popula-
tions, and outcomes; (3) systematically searching for and
retrieving evidence; (4) assessing and summarizing the qual-
ity and strength of the body of evidence of effectiveness;
(5) translating evidence of effectiveness into recommenda-
tions; (6) summarizing data about applicability (i.e., the
extent to which available effectiveness data might apply to
diverse population segments and settings), economic im-
pact, and barriers to implementation; and (7) identifying
and summarizing research gaps.

Conceptual Model

The conceptual causal pathway by which increased alcohol
taxes are expected to reduce excessive alcohol consumption
and its related harms is depicted in Figure 1. The first step in
this pathway posits that tax increases will be passed on to the

consumer in the form of higher alcohol prices, as has been
documented previously.” According to the Law of De-
mand,* an increased price would be expected to lead to a
decrease in the quantity of alcoholic beverages demanded,
resulting in decreases in excessive alcohol consumption and
its harmful consequences. Details of the specific indepen-
dent variables and outcome measures that reflect the con-
cepts in this conceptual causal pathway are provided below.

One complicating factor in this conceptual model arises
from the fact that different types of alcoholic beverages (e.g.,
beer, wine, and spirits) are taxed at different rates in the U.S.
and several other countries. When tax increases affect one
type of beverage only (designated as the “targeted” alcoholic
beverage in Figure 1), one must consider the possibility of
substitution effects, whereby alcoholic beverages that have
not been affected by the tax increase may be consumed in
greater quantities. To the extent that such substitution oc-
curs, the overall rate of excessive drinking would not de-
crease as much as would otherwise be expected based on the
decrease in quantity demanded for the beverage targeted by
the tax increase. However, binge drinkers are known to
prefer certain types of alcoholic beverages (e.g., most adult
binge drinkers in the U.S. consume beer)?' for reasons that
may not be entirely related to price (e.g., availability, conve-
nience, taste); thus, it is not clear whether and how large an
effect beverage substitution would likely have on overall
alcohol consumption, even when tax increases affect one
beverage type only.

Review Inclusion

d Criteria
Change in . )
Increased demiand for To be considered for in-
alcohol taxes —»|  nontargeted clusion in this review,
alcoholic candidate studies had
beVerages Decreased to (1) meet minimum
\ excessive D(;creafSTd Community Guide stan-
s alcohol g ConszrrSeL:"lces dards for study design
. consumption g and quality'®; (2) be
Increased price Decreased published in an English-
of targeted demand for y 1 .

. » . » anguage journal, book
alcoholic targeted alcoholic h hnical
beverage(s) beverage(s) chapter, or technical re-

port; (3) be conducted
-

Intervention

Intermediate outcome

Health outcome

L 1O0O

in a high-income econ-
omy; and (4) evaluate
independent variables
and outcome measures
of interest.

Independent variables
of interest. In addi-
tion to the other criteria

Figure 1. Conceptual model for the causal relationship between increased alcohol taxes
and decreased excessive alcohol consumption and related harms (oval indicates interven-
tion; rectangles with rounded corners indicate mediators or intermediate outcomes; and
rectangles indicate outcomes directly related to improved health)
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noted above, to be in-
cluded in this review, a
study had to evaluate
either the effects of a


http://www.thecommunityguide.org/methods
http://www.thecommunityguide.org/methods

220 Elder et al/ Am J Prev Med 2010;38(2):217-229

change in alcohol tax policy or the relationship between
alcohol taxes or prices and outcomes of interest. Studies of
the effects of alcoholic beverage prices were considered rel-
evant to an evaluation of alcohol taxes because there is
evidence that changes in alcohol taxes are passed on to the
consumer in the form of higher or lower prices, with little or
nolag time.” In fact, there is some evidence that tax increases
may be magnified as they are passed on to the consumer. For
example, when the federal excise tax on beer increased by $9
per barrel in 1991, it was estimated to have increased retail
prices by $15 to $17.7

Outcome measures of interest. The outcome measures
of interest in this review are direct measures or proxies
relating to the two final boxes in Figure 1—that is, excessive
alcohol consumption and the harmful consequences of such
consumption. When excessive alcohol consumption is as-
sessed directly, it is typically done through surveys assessing
either the prevalence or frequency of binge drinking (four or
more drinks per occasion for women, or five or more drinks
per occasion for men); heavy drinking (more than seven
drinks per week for women, or more than 14 drinks per week
for men); or underage drinking (defined by state or national
laws). Measures of societal levels of alcohol sales or con-
sumption were also considered an acceptable proxy for ex-
cessive consumption for two primary reasons. First, there is
an extremely strong relationship between per capita alcohol
consumption and various measures of excessive drink-
ing.*>**> Furthermore, because people consuming greater
quantities of alcohol may be more sensitive to price in-
creases, reductions in societal levels of alcohol consumption
subsequent to price increases may result in even larger de-
clines in excessive consumption.**

In addition to studies directly or indirectly assessing ex-
cessive alcohol consumption, studies assessing health-
related outcomes associated with excessive alcohol consump-
tion (e.g., alcohol-related motor-vehicle crashes) were also
included in this review. In some cases, a single paper re-
ported multiple measures of a single general outcome (e.g.,
both single-vehicle nighttime crashes and total crashes re-
ported as measures of alcohol-related crashes). In these in-
stances, the measure that was most strongly associated with
excessive alcohol consumption based on estimated alcohol-
attributable fractions was chosen as the primary result re-
ported for that outcome.

Search for Evidence

Conducting a thorough search for studies of the effects of
alcohol taxes or alcohol prices is challenging because the
effects of alcohol taxes or prices are often studied in con-
junction with many other variables. As a result, a search that
targets “tax” or “price” may fail to identify many relevant
studies. To address this issue, a search was conducted for
relevant studies as part of a broad database search for terms
related to several alcohol policy interventions of interest to

the current review group, covering the period from database
inception through July 2005. Using MeSH terms and text
words, the following databases were searched: MEDLINE,
EMBASE, PsycINFO, the ETOH database of the National
Institute on Alcohol Abuse and Alcoholism, Web of Scie-
nce, Sociological Abstracts, and EconLit. Search strategies
are available at www.thecommnityguide.org/alcohol/
supportingmaterials/SSincreasingtaxes.html. The reference
lists of prior literature reviews, as well as reference lists from
studies included in this review, were used to identify addi-
tional relevant articles. The search produced 5320 poten-
tially relevant papers, of which 78 met the inclusion criteria.

Data Extraction and Quality Assessment

For each candidate study, study characteristics and results
were recorded, and the quality of study execution was as-
sessed. The degree to which a study’s basic design protected
against threats to internal validity was rated using a three-
level classification system ranging from least suitable (for
designs with a cross-sectional analysis or a single observa-
tion before and after an intervention) to greatest suitability
(for designs with concurrent comparison conditions).'” Rat-
ings of the quality of each study’s execution provided further
information on their utility for the purposes of the review.
Quality of study execution was assessed using a standard
9-point scale, reflecting the total number of identified limi-
tations to internal or external validity (viz. study population
and intervention descriptions, sampling, exposure and out-
come measurement, data analysis, interpretation of results,
and other biases). Studies with zero or one limitation were
categorized as having good execution, those with two to four
limitations had fair execution, and those with five or more
limitations were categorized as having limited execution."’
Studies with limited execution were excluded from further
analysis.

Effect Measurement and Synthesis of Results

The most common method for studying the effects of alco-
hol taxes on alcohol-related outcomes is to assess how they
(or the prices they influence) relate to those outcomes over
time, while controlling for potential confounding factors.
For most of the studies in this review, the reported results
were either directly reported as elasticities or were trans-
formed into elasticities. These were then directly compared
with elasticities calculated from other studies. An elasticity
represents the percentage change in a dependent variable
associated with a 1% increase in an independent variable
(e.g., price or tax rate). For example, a price elasticity of —0.5
means that a 10% increase in price would be expected to
result in a 5% decrease in the outcome of interest. Tax
elasticities have a similar interpretation, but cannot be di-
rectly compared with price elasticities because taxes repre-
sent only a fraction of the total purchase price (resulting in
smaller values for tax elasticities). In most cases for which
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elasticities were not reported in the original studies, only the
direction and significance of the reported effects could be
evaluated in this review.

Because elasticities are measures of relative change, they
provide a common metric for comparing and aggregating
related, but not identical, outcomes (e.g., different measures
of alcohol consumption; different types of motor-vehicle
crashes). In general, measures of alcohol consumption fell
into two broad categories: those that evaluate indices of
consumption at the societal level (e.g., total alcohol sales)
and those that evaluate consumption at the individual level
(e.g., self-reported binge drinking). Measures of alcohol-
related harms were grouped into broad categories of related
outcomes, such as motor-vehicle crashes, liver cirrhosis,
violence, alcohol dependence, and all-cause mortality.

For most of the outcomes of interest in this review, results
were synthesized descriptively, without the use of any sum-
mary effect measures, due to a substantial amount of varia-
tion in the specific outcomes assessed and in the units used
to measure the effects of changes in taxes or prices. The only
outcome for which both enough studies and sufficiently
similar results were found to allow a quantitative synthesis
of the results was societal-level alcohol consumption. Data
from these studies were summarized graphically and by
using descriptive statistics, specifically medians and inter-
quartile intervals. These results were also stratified on sev-
eral variables considered by the review team to be potentially
important effect modifiers (e.g., study design), allowing for
an assessment of the robustness and generalizability of the
results. This approach to synthesis was primarily chosen for
the following two reasons. First, because many of the in-
cluded studies had some overlap with respect to the loca-
tions and time periods covered in their analyses, their results
were not completely independent. Second, many of these
studies did not report results in a way that allowed for the
calculation of CIs for their elasticities.

For studies that reported stratified results (e.g., separate
price elasticities for beer, wine, and spirits), the median
value across the relevant strata reported in that study was
used for the calculation of summary statistics. This approach
prevented studies that reported multiple outcomes from
having undue influence on the summary statistics.

Evidence Synthesis

Description of Included Studies

A total of 78 papers®*'°" reported on studies that met the

review inclusion criteria. Only some of the outcomes
from one study®> were included because not all of its
analyses met quality of execution criteria. Five other stud-
ies”*®% ! were excluded from the review because they
failed to meet quality of execution criteria. Detailed

descriptions of the included studies are available at www.
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thecommunityguide.org/alcohol/supportingmaterials/
SETincreasingtaxes.html.

Most studies assessed total alcohol consumption at the
societal level (i.e., per capita alcohol consumption). The
design of these studies varied across countries. Most stud-
ies conducted outside the U.S. used interrupted time—
series designs, because alcohol taxes in other countries
tend to be set at the national level, and as such, it is
generally not possible to do intra-country comparisons.
In contrast, most of the U.S. studies used a panel study
design, in which multiple states were assessed over time,
allowing each to serve as a comparison for the others.
These studies included both those that accounted for
between-state differences using a fixed-effects approach
(whereby stable between-state differences are controlled
for by dummy coding) and those that used a random-
effects approach (whereby between-state differences in
variables other than tax or price are controlled for by
including important predictors of alcohol consumption
in the model). The remaining studies assessed measures
related to excessive drinking (e.g., the prevalence of un-
derage or binge drinking) or alcohol-related harms, the
most common being outcomes related to motor-vehicle
crashes.

Intervention Effectiveness

Alcohol price and overall consumption. Of the studies
in the review, 50 assessed overall alcohol consump-
tion; 38 (76%) of these reported price elasticities*>>”>>~3%
40,43,45,47,48,52,53,57,63,65,67,71,73,74,77,78,80 - 82,84,92-95,97 (SiX
of these studies came from one paper®® that calculated
elasticities for multiple countries). Almost all of these 38
studies (95%) reported negative price elasticities, indicat-
ing that higher prices were associated with lower con-
sumption. These results were quite consistent across bev-
erage type, with median elasticities ranging from —0.50
for beer to —0.79 for spirits (Figure 2). Similarly, inter-
quartile intervals for beer, wine, and spirits were also
consistent across beverage type, with the 25th percentile
elasticity ranging from —0.91 to —1.03, and the 75th
percentile ranging from —0.24 to —0.38. Results for stud-
ies of overall ethanol consumption across beverage types
were somewhat more variable because of the presence of
several outliers with very large elasticities; for this out-
come, the 75th percentile was comparable to that for the
other outcomes (—0.50), but the 25th percentile had a
substantially larger absolute value (—2.00).

Asindicated in Table 2, the price elasticities reported in
the reviewed studies were also quite consistent when eval-
uated by study characteristics (i.e., design suitability,
model type, time period, and location). Across all of the
nine strata examined, median elasticities ranged from
—0.51 to —0.90, the 25th percentile elasticities ranged
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from —0.78 to —1.10,
and the 75th percentile
elasticities ranged from
—0.32 to —0.50. The
most notable differences
in elasticities across strata
were among panel stud-
ies that used fixed- versus

Spirits
Median: -0.79
1Ql: =0.90, -0.24

random-effects regres-
sion models. In general,
fixed-effects models ten-
ded to produce elasti-
cities of slightly smaller
magnitude than did
random-effects mo-

Beer
Median: -0.50
IQl: -0.91, -0.36

dels. This might be
expected because the
elasticities from fixed-
effects models do not ac-
count for between-state
differences in taxes that
are stable over time (al-

Wine
Median: -0.64
Ql: -1.03, -0.38

though these models
have several other de-
sirable qualities).

Of the 50 studies
that assessed overall
alcohol consumption,
12 StudieSZQ,3l,32,39,4l,

Ethanol
Median: -0.77
IQl: =2.00, -0.50

49,54,75,76,83,98,99
asses- |

sed the relationship be-
tween price and overall
consumption, but these

-3 -2

0 1
Price elasticity

studies did not provide
price elasticities or suffi-
cient information to cal-
culate them. Many of
these studies reported
the results of multiple analyses that produced separate results
for different subpopulations, beverage types, or analytic mo-
dels with different parameters. In eight of these stud-
fes,7132:3941,547683 4] of the reported results indicated that
higher prices were associated with lower alcohol consumption;
in seven, 13239415483 reqults were significant across all anal-
yses, and one”® had results of mixed significance across analy-
ses. The other four studies*>”>**** had mixed results across
beverage types or analytic models, with some results in the
expected direction and some in the opposite direction.

IQI, interquartile interval

Alcohol price or taxes and individual consumption
patterns. Sixteen studies>**®>3736-8~62:64.68.7296,102 i,y
the review used survey data to evaluate the effects of
alcohol prices or taxes on individual alcohol consump-

Figure 2. Scatterplot showing the association between alcohol price elasticities and excess
consumption as measured by societal alcohol consumption. Each data point represents a
single study’s elasticity estimate for the given beverage type.

tion patterns. Most of these studies assessed the preva-
lence of alcohol consumption among youth aged <25
years, primarily underage youth. Respondent groups in-
cluded high school students, college students, young peo-
ple in the general population, and adults in the general
population. All but two of these studies®*** were con-
ducted in the U.S.

Of the nine studies®**®>>>%60~ 62648 that agsessed the
relationship between alcohol price or taxes and drinking
prevalence among young people, six*®->%>860:61-68
tently indicated that higher prices or taxes were associ-
ated with a lower prevalence of youth drinking (four with
one or more significant findings). Three of these studies
reported price elasticities: —0.29 for drinking among
high school students;** —0.53 for heavy drinking among

consis-
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Table 2. Medians and interquartile intervals for price
elasticity of alcohol consumption, stratified by study
characteristics

Characteristic Median  Interquartile
(no. of studies) elasticity interval
Design suitability
Greatest suitability (16) —-0.76 —1.06 to —0.50
Moderate suitability (16) —0.51 —0.85 to —0.39
Least suitable (6) —-0.68 —0.94 to —0.32
Model type
Random effects (7) -0.90 —1.10 to —0.50
Fixed effects (8) —0.69 —0.78 to —0.40
Time period?®
Before 1963 (19) —0.61 —0.90 to —0.38
1963 or later (19) —-0.76 —0.89 to —0.44
Location
U.S. (21) —-0.63 —0.90 to —0.44
Non-U.S. (17) —0.68 —0.88 to —0.37

@First data point in time-series

those aged 16-21 years™®; and —0.95 and —3.54, respec-
tively, for binge drinking among men and women aged
18-21 years.®" The three remaining studies****** re-
ported mixed results across different analyses, with the
majority of their effect estimates indicating an inverse
relationship between tax or price and drinking observed
in the studies above.

The nine studies that assessed the relationship between
price or taxes and alcohol consumption patterns in adults
or in the general population also generally found that
increasing the prices or taxes on alcoholic beverages was
associated with a lower prevalence of excessive alcohol
consumption and related harms. Two of these studies
assessed the relationship between alcohol price and the
prevalence of binge drinking using data from the Na-
tional Longitudinal Survey of Youth, which followed a
group of people aged 14 -22 years in 1979.°>°® In a cohort
of those aged 25-26 years from this survey, higher prices
were associated with significant decreases in both overall
alcohol consumption and frequent binge drinking (more
than four episodes per month).®® However, in a subse-
quent study of a cohort of those aged 29 -33 years, higher
prices were not significantly associated with the overall
prevalence of binge drinking, and the direction of effects
varied across beverage types.”> Other studies based on
surveys of the general adult population found that higher
alcohol prices were associated with a lower overall prev-
alence of current drinking”* and binge drinking,>>”*'>
and with a lower frequency of binge drinking.>*7>%1°>

February 2010

Three studies reported elasticities for the relationship
between price and binge drinking; these ranged from
—0.29 to —1.29, levels that are comparable to those for
overall societal-level consumption.>>*"*° Two additional
studies evaluated a tax change in Switzerland that re-
sulted in a 30% to 50% decrease in the price of imported
spirits.>**” These studies found that the change was asso-
ciated with a small (2.3%) increase in the prevalence of
any drinking, and larger increases in measures of exces-
sive alcohol consumption, specifically binge drinking
(3.4%) and heavy drinking (9.3%). It is also noteworthy
that the most marked increases in spirits consumption
occurred among young men.

In summary, most studies that were included in this re-
view found that higher taxes or prices were associated with
reductions in alcohol consumption in general and excessive
alcohol consumption in particular. Although these effects
were not restricted to a particular demographic group, there
is some evidence that they may be more pronounced among
groups with a higher prevalence of excessive alcohol con-
sumption (e.g., young men).

Alcohol price or taxes and alcoholrelated harms. Twenty-
two studies in the review evaluated the effects
of changes in alcohol price?®*+31:61:72:83:93:100 1 5.
XeSZ4726,29 -31,66,69,85-87,98,101,103 on Various alcOhOl'
related harms. The most common outcomes evaluated
were motor-vehicle crashes (including crash fatalities),
various measures of violence, and liver cirrhosis. The
studies were primarily conducted in the U.S., using

state-level data.

Motor-vehicle crashes and alcohol-impaired driv-
ing. Eleven studies evaluated the effects of alcohol
price44,72,93,100 or taxeSZ4,26,29,30,86,98,103 on motor—vehide
crashes (Table 3). These studies found that the relation-
ship between alcohol prices or taxes and injuries and
deaths due to motor-vehicle crashes was generally signif-
icant and of a comparable magnitude to the relationship
between these variables and alcohol consumption. The
numeric values of the reported elasticities are substan-
tially higher for studies that assessed the effects of alcohol
prices than for those that assessed changes in alcohol
taxes. This reflects the fact that taxes represent a relatively
small proportion of the total purchase price of alcoholic
beverages, so a larger proportional increase in taxes is
necessary to achieve the same effect on the final purchase
price of alcoholic beverages as a smaller proportional
increase in the price itself. The reported elasticities were
also generally higher for studies that assessed outcomes
more directly attributable to alcohol consumption (e.g.,
alcohol-related crashes) than to those for which the rela-
tionship to alcohol consumption was less direct (e.g., all
crash fatalities).
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Three studies evaluated

Table 3. Results of studies evaluating the relationship between alcohol prices or taxes

the relationship between al- and motor-vehicle crashes

. 44,61 66
cohol prices or taxes Study Independent Dependent variable Elasticity
and self-reported alcohol- variable (p-value)
impaired driving. These - — -
studies consistently found Price elasticity studies
that alcohol-impaired driv- Cook (1981)°3 Ethanol price® Fatalities —0.70 (NR)
ing was inversely related to Adrian (2001)*4 Ethanol price® Alcohol-related crashes —1.20 (<0.05)
the price Ofalc_(’h"hc bev?r' Sloan (1994)72 Ethanol price® Fatalities <0 (>0.05)
ages. The estimated price

Whetten-Goldstein Ethanol price® Alcohol-related fatalities <0 (>0.05)

elasticities were similar for
samples of Canadian** and
U.S.°" adults (range of

(2000)1°°

Tax elasticity studies

—0.50 to —0.81; all p< Chaloupka (1993)%® Beer tax Alcohol-related fatalities, all ages —0.097 (<0.05)

0.05). The US. study stra- Beer tax Alcohol-related fatalities, youth ~ —0.156 (<0.05)

tified their sample by aged 18-20 years

age in addition to gender’ Evans (1991)2° Beer tax Single-vehicle nighttime fatalites ~ —0.12 (<0.05)

and reported price elastici- o o »

tiesof —1.26to —2.11 (both Ruhm (1996) Beer tax Nighttime fatalities, youth aged —0.18 (<0.05)
- 15-24 years (by age)

with p<<0.05) for men and

women aged 18-21 years, Saffer (1987)%2 Beer tax Fatalities, youth aged 15-24 years —0.18 to -0.27

. 61 . (by age) (all <0.05)

respectively.®” The esti-

mated tax elasticities from Ruhm (1995)>° Beer tax Fatalities <0 (<0.05)

the remaining study were Mast (1999)°8 Beer tax Fatalities <0 (>0.05)

substantially larger for Dee (1999)24 Beer tax Nighttime fatalities, youth aged >0 (>0.05)

women than men (—0.29

18-20 years

vs —0.06), but neither esti-
mate was significant.*®

Non-motor-vehicle

mortality outcomes. Six studies evaluated the effects of
alcohol price>?®7>83% or taxes® on nontraffic deaths.
Despite substantial variability in their individual effect
estimates, all six studies found that higher alcohol prices
were associated with decreased mortality.

Five studies evaluated the relationship between alcohol
prices and deaths from liver cirrhosis.*>**”>%*?* The two
studies that reported results as elasticities produced sub-
stantially different elasticity estimates for this outcome,
—0.90 (p<0.05)** and —0.01 (p>0.05).>® Results of an-
other study indicated that a $1 increase in the spirits tax
would lead to a 5.4% decrease in cirrhosis (p<0.05).>°
Another found a nonsignificant effect in the expected
direction.”” The final study found a strong correlation of
—0.87 between alcohol prices and cirrhosis deaths.®* Al-
though all of these studies indicate a consistent relation-
ship between higher prices and lower cirrhosis mortality,
there are substantial differences in the estimated strength
of this relationship, which may be due to methodologic
differences among studies.

One of the studies that evaluated cirrhosis mortality
also assessed the relationship between alcohol price and
several other causes of death.”> The researchers found

®Average price per ounce of ethanol across beer, wine, and spirits

that there was a significant (p<<0.05) inverse relationship
between the price of alcoholic beverages and deaths from
alcohol-related cancers (e.g., breast cancer) and suicide,
and a nonsignificant (p>0.05) relationship between alco-
hol prices and deaths from homicides, falls, fires/ burns,
and other injuries. Although these findings are surprising
given the stronger relationship between alcohol con-
sumption and intentional and unintentional injuries, the
findings were robust across several regression models.

One study assessed all-cause mortality using a two-
stage process.”’ In the first stage, the authors assessed the
relationship between alcohol taxes and sales, and found
that a one-cent increase in taxes per ounce of ethanol (a
tax increase of approximately 10%) would be expected to
resultin a 2.1% decrease in sales. In the second stage, they
found that a 1% decrease in alcohol sales was associated
with a 0.23% decrease in all-cause mortality rates
(p<0.05).

Violence outcomes. Three additional studies found that
higher alcohol taxes are associated with decreased vio-
lence.®”*>'°" When the differences among tax and price
elasticities are taken into account, the strength of the rela-
tionships reported in these studies were comparable to
those found for alcohol consumption outcomes. The first
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study estimated that beer tax elasticities on violent crime
rates in the U.S. were —0.03 (p>0.05) for homicide;
—0.03 (p>0.05) for assault; —0.13 (p<<0.05) for rape; and
—0.09 (p<<0.05) for robbery.'®" The other two studies
assessed the relationship between beer taxes and violence
toward children, with different methods using overlap-
ping samples. In the first analysis,* tax elasticities were
—0.12 (p<<0.05) for any violence toward children and
—0.16 (p<<0.10) for severe violence toward children. The
subsequent analysis found that these results appeared to
be due to an influence of taxes on violence by women but
not by men.*

Other outcomes. Two studies evaluated the association
between alcohol prices and two other health-related out-
comes: alcohol dependence and sexually transmitted dis-
eases. The first estimated an alcohol price elasticity for
alcohol dependence of —1.49 (p<<0.05).' The second
used multiple methods of evaluating the effect of tax
changes on sexually transmitted diseases, and found ro-
bust effects on rates of both gonorrhea and syphilis.®”

Applicability

The Law of Demand" states that the inverse relationship
between the price of a commodity and the quantity de-
manded is almost universal, and that only the strength of
this relationship will vary across commodities or popula-
tion groups. Consistent with these expectations, esti-
mates of price elasticity for societal levels of alcohol con-
sumption were robust across the various high-income
economies in North America, Europe, and the Western
Pacific Region evaluated in the studies in this review.
Although results for harms related to excessive consump-
tion came primarily from the U.S. and Canada, these
findings are likely to be broadly applicable across high-
income countries.

One important factor hypothesized to affect the
strength of price elasticities for alcohol across different
population groups is disposable income. Specifically,
groups with less disposable income, such as underage
drinkers, may be expected to be more sensitive to changes
in alcohol prices than those with more disposable in-
come.'® Unfortunately, based on the studies in this re-
view, it was not possible to determine whether alcohol
price elasticities differ significantly on the basis of age or
income. Furthermore, although the reviewed studies pro-
vided evidence that changes in alcohol prices affect exces-
sive consumption (e.g., the prevalence and frequency of
binge drinking), the available data were not adequate to
assess potential differences in price elasticities based on
drinking pattern (i.e., between excessive and nonexces-
sive drinkers).

February 2010

Economic Efficiency

Our systematic economic review identified two studies
that estimated the cost effectiveness of alcohol tax inter-
vention based on modeling.'">'*®> The first study'® as-
sessed the costs and outcomes of 84 injury prevention
interventions for the U.S. and found that an alcohol tax of
20% of the pretax retail price offered net cost savings (i.e.,
the savings outweigh the costs) even after taking into
account the adverse economic impact of reduced alcohol
sales. The second study'® analyzed the comparative cost
effectiveness of alternative policies to reduce the burden
of hazardous alcohol use for 12 WHO subregions and
found that taxation was the most effective and cost-
effective intervention in populations with a 5% or greater
prevalence of heavy drinkers. The costs associated with
this intervention included the cost of passing the legisla-
tion itself, and the cost of administering and enforcing the
laws once they are passed. Effectiveness was assessed
using disability-adjusted life-years (DALYs), a standard
measure of global health impact that considers the impact
of an intervention on healthy years of life lost as a result of
either death or disability. For the Americas A region,
consisting of the U.S., Canada, and Cuba, which is the
region most relevant to this review, the intervention costs
for current taxation were $482,956 (converted to 2007
dollars using the Consumer Price Index) per 1 million
population per year, based on a 10-year implementation
period and discounted at 3% per year to reflect the time
value of money. The cost was assumed to stay the same
when the tax was increased by 25% or 50%. Current taxes
were estimated to prevent 1224 DALYs per 1 million
population per year, yielding an average cost-effective-
ness ratio for this intervention of approximately $395 per
DALY averted. This is much less than the average annual
income per capita in these three countries, a threshold for
an intervention to be considered very cost effective that
was proposed by the Commission on Macroeconomics
and Health.'° The DALYs averted increased to 1366 and
1489 per 1 million population per year when taxes were
increased by 25% and 50%, respectively. Because these
incremental DALY averted could be achieved without
any increase in costs, these increases in taxes improve
cost-effectiveness estimates relative to the current tax
scenario. To obtain country-specific estimates of the
DALYs saved per country as a result of this intervention,
the regional analysis needs to be adjusted using country-
specific data. Such estimates are limited by the assump-
tions made and the data available.

Barriers to Implementation

The level of taxation of alcoholic beverages has eco-
nomic effects on several groups, including federal,
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state, and local governments; affected industry groups;
and the general population of alcohol consumers.
Whereas raising alcohol taxes may provide an impor-
tant source of revenue for governments, such tax in-
creases may be resisted by some industry groups and
consumers. However, public support for increased al-
cohol taxes increases substantially when tax revenues
are specifically directed to fund prevention and treat-
ment programs instead of being used as an unre-
stricted source of general revenue.'®”

Other Benefits or Harms

In addition to the direct public health outcomes evaluated
in this review, the primary benefit of increased alcohol
excise taxes is that they can provide a source of revenue to
support programs to prevent and treat alcohol problems.
They also can provide some compensation for the societal
costs associated with excessive alcohol consumption that
are not borne by the drinker (i.e., “external” costs). Eco-
nomic analyses suggest that alcohol taxes would need to
be increased substantially to address adequately such ex-
ternal costs as crime, alcohol-related crashes, domestic
violence, and productivity losses."®'*®

A potential concern is that increases in alcohol taxes
may have a greater proportional economic impact on
people with lower incomes (i.e., alcohol taxes may be
regressive). However, alcohol taxes constitute a minor
proportion (i.e., <1%) of the tax burden of Americans,
including those with low incomes. As such, concerns
about the regressive nature of such taxes could be readily
addressed by compensatory changes in other elements of
the tax system. In addition, the amount of tax paid is
directly related to the amount of alcohol consumed, and
thus increases in alcohol excise taxes will be dispropor-
tionately paid by excessive drinkers, who also experience
most of the alcohol-related harms and thus generate most
alcohol-attributable economic costs. Furthermore, the
beneficial economic results of reducing excessive alcohol
consumption and related harms may also be dispropor-
tionately greater for people with low incomes. Lower-
income people may be particularly vulnerable to the harm-
ful consequences of excessive alcohol consumption—
consumed by themselves or others— because of factors
such as lower rates of health insurance coverage, which
may result in lack of or incomplete treatment for alcohol-
related illness or injuries. Increasing alcohol excise taxes
could also directly benefit low-income populations if the
revenue generated from these taxes is used to help im-
prove the availability of healthcare services for uninsured
and other vulnerable populations.

Summary

The reviewed studies provide consistent evidence that
higher alcohol prices and alcohol taxes are associated
with reductions in both excessive alcohol consumption
and related, subsequent harms. Results were robust
across different countries, time periods, study designs
and analytic approaches, and outcomes. According to
Community Guide rules of evidence,'® these studies pro-
vide strong evidence that raising alcohol taxes is an effec-
tive strategy for reducing excessive alcohol consumption
and related harms.

Most of the studies that were included in this review
assessed the relationship between alcohol prices and the
outcomes of interest using price elasticities. Alcohol-
related harms that were well represented in the literature
reviewed included alcohol-impaired driving, motor-
vehicle crashes, various measures of violence, and liver
cirrhosis. For the largest body of evidence in this review—
that is, societal levels of alcohol consumption—the ma-
jority of estimates of price elasticity fell within the range
of approximately —0.30 to —1.00, indicating that a 10%
increase in alcohol prices would be expected to result in a
3% to 10% decrease in alcohol consumption. These re-
sults indicate that alcohol consumption is responsive to
price, and suggest that the impact of a potential tax in-
crease is likely to be proportional to its size. It would also
be reasonable to expect that alcohol price elasticities may
vary across population groups by age and disposable in-
come, among other factors, but assessment of such group
differences was not possible using results from the studies
in this review.

Research Gaps

The volume and consistency of the evidence reviewed
here suggests little need for additional research on the
basic questions of whether changes in alcohol taxes and
price affect excessive alcohol consumption and related
harms. Nonetheless, studies published subsequent to the
2005 cutoff date for this review continue to indicate the
public health benefits that accrue from increasing alcohol
taxes. For example, a recent meta-analysis found very
similar mean price elasticities for alcohol consumption as
were found in this review.'"” Similarly, a recent study of
alcohol-related disease mortality found that substantial
alcohol tax increases in Alaska in 1983 and 2002 resulted
in estimated reductions of 29% and 11%, respectively.'"°
However, additional research is needed to assess:

1. Whether changes in alcohol prices differentially affect
drinking behavior and health outcomes for important
subgroups of the population, such as underage young
people.
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2. The relative benefits of increasing taxes on all alcoholic
beverages simultaneously, versus selectively increasing
taxes on specific beverage types. This evaluation should
be considered in light of known differences in the bev-
erage preferences of binge drinkers, historic changes in
tax rates across beverage types, and the effect of infla-
tion on real tax rates by beverage type.

3. The impact of different approaches to taxing alcoholic
beverages on excessive alcohol consumption and re-
lated harms. Specific emphasis should be placed on the
impact of alcohol sales taxes, where taxes are calculated
asa proportion of the total beverage price; the potential
impact of standardizing alcohol taxes across beverage
types based on alcohol content; and the potential im-
pact of alcohol taxes levied by local governments on a
per-drink basis in on-premise, retail alcohol outlets
(i.e., tippler taxes).
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