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Abstract
We investigated the relationship between state excise taxes and liquor prices in eight states, using
2012 data for 45 brands. We made 6,042 price observations among 177 liquor stores with online
prices. Using a hierarchical model, we examined the relationship between excise taxes and product
prices. State excise taxes were significantly related to liquor prices, with an estimated pass-
through rate of 0.93. The proportion of price accounted for by excise taxes averaged 7.0%. We
find that excise taxes do increase the price of alcohol, but states are not taking advantage of this
opportunity to reduce alcohol-related morbidity and mortality.
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INTRODUCTION
Alcohol use is a continuing public health problem, both generally (1, 2) and among
underage youth (3). One of the factors known to strongly influence both adult and youth
drinking, as well as several adverse consequences associated with alcohol use, is price (4).
Numerous studies have demonstrated that alcohol prices are inversely correlated with
alcohol consumption (5, 6) and that increased prices lead to reductions in both the frequency
of drinking and the prevalence of heavy drinking among youth (4, 5, 7). For this reason,
increasing state-level alcohol excise taxes is an important public health strategy (6, 8–10).

The effectiveness of excise tax increases in reducing population-level alcohol consumption
depends on whether these taxes actually lead to higher retail prices (11, 12). This is an open
question, particularly in an era when the magnitude of these taxes, in real terms, has eroded
significantly in most states. A related question is whether states with higher excise taxes
actually have higher alcohol prices. In 2011, for example, state-level excise taxes on liquor
ranged from a minimum of $2.00 per gallon in Missouri to a maximum of $12.80 in Alaska
(13). Do the alcohol retail prices in these states fully reflect this six-fold difference in excise
tax rates? To the best of our knowledge, this question has not recently been examined.

There are several reasons why alcohol excise tax rates may not fully correlate with retail
prices. First, excise tax increases may not be completely passed through to retail prices,
especially in highly competitive markets, which are common in non-control states (11, 14).
Since the rate (α) at which a tax is passed on to price is measurable, this possibility can be
empirically tested. If the increase is fully passed through to price (i.e., a one cent increase in
tax results in a one cent increase in price), then α will be 1.0. If not, then α will be less than
1.0. If the price increase actually exceeds the tax increase, then α will have a value greater
than 1.0.

Three prior studies have suggested that increases in alcohol excise taxes are more than fully
passed through to retail prices. Cook examined data on tax increases and associated price
changes in 39 license states between 1960 and 1975, but for only one brand of liquor. He
estimated α to be 1.2 (15). Young and Bielinska-Kwapisz (16), using prices for one brand
each of beer, liquor, and wine for the period 1982–1997, estimated α to be 1.7 for the beer,
1.6 for the liquor, and 1.2 for the wine (16). Kenkel (11) examined prices in 403 stores
before and after Alaska implemented a tax increase in 2002. The estimated α ranged
between 0.9 and 2.1 for six brands of beer and between 1.7 and 2.1 for six brands of liquor
(11). There are several important gaps in the existing literature on excise tax pass-through
rates. First, we are not aware of any estimates calculated in the past seven years. Second, all
of the previous estimates were based on data for a small number of brands. Since there is
substantial variability in the tax pass-through rate among brands (11), it is not clear whether
the previous studies derived estimates that were truly representative of all liquor brands.

Even if excise taxes are fully passed through to prices, there are additional reasons why
excise tax rates may not fully correlate with alcohol prices at the state level. First, the price
effect of excise taxes may have declined over time since they are volumetric taxes and do
not increase with inflation. Second, there could be baseline price differences between states
that enact substantial excise tax increases. Third, state-level covariates that relate to price,
such as differences in per capita income, political factors, and various social factors, could
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affect pricing strategies for alcohol products that would obscure or override the effect of
excise taxes.

In light of the existing literature’s limitations, this paper has three major aims: (1) to
examine the relationship between state-specific liquor excise tax rates and state-specific
liquor prices in 2012, using data from a large number of brands, in order to determine
whether differences in state excise tax rates translate into differences in actual alcohol prices
between the states; (2) to estimate pass-through rates for liquor excise taxes based on a large
sample of brands among multiple states; and (3) to examine the magnitude of excise taxes as
a proportion of overall brand prices.

METHODS
Sample Selection

A list of 80 potential brands was developed by identifying the brands sold in all 15 control
states with prices listed online (n=74) and adding six additional brands that were among the
top 45 distilled spirits brands in 2009 as listed by Impact Databank, a market research firm
serving the alcoholic beverage industry. From this list, we selected the top five liquor brands
(in terms of U.S. market share) in each of nine categories: bourbon, brandy/cognac, cordials/
liqueurs, gin, rum, scotch, tequila, vodka, and whiskey. For each brand, we chose a specific
product and container size based on which item was most widely available, as determined by
our previous study (17). Because control states do not have liquor excise taxes per se, we
restricted our study to alcohol prices in license states. We obtained state excise tax rates for
liquor at 40% alcohol by volume from the Tax Foundation (13), which published the state
tax rates as of September 1, 2011, and then checked legislative statutes to confirm that none
of the states increased their rates in 2012.

Price information was obtained via the internet using online alcohol stores, searchable
databases containing alcohol prices and Google Shopping from February through May 2012.
To ensure that the prices encountered on the internet were comparable to those found in
brick-and-mortar outlets, we excluded store web sites that offered only online sales.
Additionally, in-store prices for one product (1800 Silver Tequila, 750 mL) were checked at
25 randomly selected stores via phone. For 23 of the 25 stores (92.0%), the in-store price
was identical to the online price. For the other two stores, the online price was either 5.0%
or 9.7% higher than the in-store price. Therefore, the average product price obtained from
the 25 online price quotes differed from the average of the actual in-store prices by only
0.48%. We also excluded stores that did not sell at least 20 of the 45 products we had
selected for examination.

We identified a total of 224 stores in 24 license states that met the above criteria. However,
some states were represented by only a small number of stores. In order to ensure that the
sample size would be large enough to yield a relatively stable estimate of brand-specific
prices in each state, we elected to include only those states for which we were able to
identify more than 10 retail stores. The total number of stores in these eight states was 177
(Table 1). The states and the number of stores per state included in our analyses were:
California (18), Colorado (12), Connecticut (14), Florida (17), Massachusetts (16),
Minnesota (11), New Jersey (38), and New York (51). The total number of priced products
was 6,042.

Data Analysis
To investigate whether state liquor excise taxes are a significant predictor of retail prices, we
conducted a linear regression analysis with the listed price for a given product in a given
store in a given state as the dependent variable. The primary predictor variable was the state-
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specific excise tax for a given brand. Because the priced products were clustered within
stores, which were themselves clustered within states, we analyzed the data using a three-
level hierarchical linear model. We treated the data as consisting of products (level 1) nested
within stores (level 2) nested within states (level 3). We began by entering alcohol brands
into the model as fixed effects (level 1), with random effects entered for store (level 2) and
state (level 3). In this model specification, the regression coefficient for excise tax indicated
the increase in product price for each $1.00 increase in excise tax. Thus, this regression
coefficient provided an estimate of the excise tax pass-through rate. Our primary model
included only one covariate other than the fixed effect for brand: excise tax. However, in an
additional model specification, we also controlled for four potential confounding factors: per
capita income in each state, the adult per capita liquor consumption in each state in 2010, the
adult per capita number of off-premises liquor outlets in each state in 2011, and the March
2012 consumer price index reported by the U.S. Department of Labor for urban regions in
each state.

RESULTS
Description of Sample

Our sample consisted of 177 stores in eight license states (Table 1). These eight states had a
population of 104.7 million in 2010, which represented 48.0% of the combined total
population of the 32 license states. Annual liquor consumption in these eight states was
169.4 million gallons, or 50.4% of the total liquor consumption in all 32 license states
combined. The number of stores per state ranged from 11 in Minnesota to 51 in New York,
with an average of 22 stores per state. The excise liquor tax rates in the eight states ranged
from a low of $2.28 per gallon in Colorado, which ranked 29th among the 32 license states,
to a high of $6.50 per gallon in Florida, which ranked fifth.

Differences in Alcohol Prices by State
The average price for the 45 products ranged from a low of $26.14 in California to a high of
$32.96 in New York (Table 2). Overall, there was a moderate, although not statistically
significant, correlation between the state liquor excise tax rate and the average alcohol retail
price (r=0.40, p=0.33) (Figure 1). Several outlying points are notable. For example, Florida
has the highest state liquor excise tax in our sample, but the second lowest average alcohol
price. A series of paired t-tests indicated significant differences in brand-specific average
alcohol prices between each pair of states except for Colorado-Minnesota and
Massachusetts-New Jersey. Price differences by liquor type were similar to overall
differences by state.

Relationship between Excise Tax and Alcohol Price
Using HLM 7.0, we ran a baseline model in which we included fixed effects for alcohol
brand at level 1, but without the excise tax variable or state-specific predictors (Table 3).
Based on the reported variance components, 45% of the variation in product prices occurred
at the product level, 36% at the store level, and 18% at the state level. Each of these variance
components was statistically significant.

We then entered the state-specific excise tax for each product as a level 1 predictor (Table
3). The regression coefficient for excise tax was positive and significant (0.93, 95%
confidence interval [CI]: 0.50–1.36). The regression coefficient of 0.93 suggests that the
liquor excise tax rate is almost completely passed through to price. A likelihood ratio test
indicated that the addition of excise tax to the model significantly improved the model fit.
The addition reduced the level 3 variance component from 5.33 to 4.66, which indicates that
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differences in state excise taxes explain approximately 13% of the state-level variation in
prices.

Finally, in an additional model, we added the state-level predictors (Table 3). The regression
coefficient for excise tax changed only slightly (0.86, 95% confidence interval: 0.42–1.30).
The variance components for levels 1 and 2 were unchanged. The variance component at
level 3 decreased from 4.66 to 1.09, indicating that the state-level predictors accounted for
77% of the residual state-level price variation. Of the state-level predictors, one was
statistically significant: per capita income, which was positively related to price.

Proportion of Price Accounted for by State Excise Taxes
The mean proportion of product price accounted for by state excise tax ranged from a low of
3.6% in Colorado to 10.2% in Florida, with an average of 7.0% across the eight states (Table
4). These proportions varied by alcoholic beverage type, with the mean proportions as
follows: scotch: 4.7 %; cordials/liqueurs: 4.8%; tequila: 4.9%; brandy/cognac: 5.9%;
bourbon: 7.7%; vodka: 8.1%; gin: 8.5%; rum: 8.6%; and whiskey: 10.2%.

DISCUSSION
To the best of our knowledge, this is the first study to examine the relationship between state
liquor excise taxes and retail prices among a large sample of brands in multiple U.S. states.
We found that state liquor excise taxes are significant predictors of liquor prices, and that
these taxes are almost completely passed through to consumers. Even so, the excise taxes
explain only a small proportion of the state-level variation in liquor prices, as these taxes
represent a relatively small proportion of retail liquor prices. Our findings are consistent
with previous studies that examined the relationship between alcohol excise taxes and prices
(11,15,16), although the pass-through rate estimated in this study is lower than that reported
in the previous studies.

As noted, state liquor excise taxes account for a very low proportion of price. This stands in
stark contrast to the proportion of cigarettes prices accounted for by cigarette excise taxes in
these same states. The proportion of retail liquor prices accounted for by excise taxes in the
eight states ranged from 3.6% to 10.2% and averaged 7.0%, but in 2009 the proportion of
cigarette prices accounted for by state cigarette excise taxes in these states ranged from 29%
to 48% and averaged 39% (25). This discrepancy arises, in part, because nationally, state
liquor excise taxes have not kept up with inflation (26).

We found that most of the state-level variation in liquor prices was attributable, not to excise
tax differences, but to other state-level factors such as per capita income and adult per capita
number of liquor outlets. Higher per capita income was associated with higher prices, and
higher outlet density was associated with lower prices. State per capita income alone
explained more than 80% of the state-level price variation. In Figure 1, which shows the
relationship between average state-specific prices and liquor excise tax rates, the states
above the line have a higher median per capita income than the average for the eight states,
and the states below the line have a lower median per capita income than the overall
average. Thus, the reason Florida has a lower than expected price may be that its per capita
income is the lowest of the eight states in our sample.

Limitations
There are several important limitations of this study. First, the liquor stores with online price
lists represent only a fraction of the liquor stores in each state. Although we limited our
analyses to states where we located 11 or more stores with online price information, it
remains possible that the sampled stores may not be representative of all liquor stores in a
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particular state. Moreover, because we included stores with posted online prices that carried
at least 20 of the 45 products, our sample likely included relatively large stores. Since larger
liquor stores tend to have lower prices, our sampling procedure may have led to an
underestimate of the true prices in each state. An additional limitation is that not all license
states were included in our sample, and these additional states may differ from the eight
states we examined. That said, we generally sampled states with large population sizes, and
therefore the eight states combined account for half of the liquor consumption in all 32
licensed states. We used posted retail prices and did not add sales or ad valorem taxes to
those figures, and actual prices paid by consumers will also depend on whether alcohol is
included in a state’s sales tax. For example, Massachusetts voters approved an initiative in
2011 that excluded alcohol from the state sales tax. Thus, prices in that state will be
correspondingly lower than those in states that apply sales tax to alcohol products. Of the
eight states we studied, only Minnesota has an ad valorem tax (a 2.5% tax) that applies to
alcoholic beverages. Furthermore, there may be some discrepancy between internet prices
and in-store prices, although our methods attempted to minimize this difference. It’s also
important to recall that we examined only liquor prices, and therefore, our results cannot be
generalized to beer or wine. Pass-through rates for beer and wine could be the focus of
future investigations. Finally, we investigated prices only for brands that are common across
all states. We did not include several very inexpensive brands that may be regional or even
state-specific. Such brands are of particular interest since they may be preferred by heavy
drinkers, and the percent of price made up by the excise tax would be higher for these
brands. Future research should specifically examine differences in prices across states for
these inexpensive alcohol brands. Because the study was cross-sectional, we were unable to
examine the effect of excise tax changes on price changes. A more accurate assessment of
excise tax pass-through rates would require a longitudinal study design. However, our
findings are consistent with longitudinal studies that have demonstrated high pass-through
rates of taxes to prices (11, 15, 16). Note that we examined only retail prices, not producer
price differences among states.

Despite these limitations, this study demonstrates that state liquor excise taxes may have the
potential to influence alcohol consumption by increasing the price of liquor, and that
currently these taxes appear to be almost fully passed through to price. The study also
reveals that liquor excise taxes are low in comparison to cigarettes. Increasing excise taxes
may provide an opportunity for states to reduce alcohol-related morbidity and mortality.
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Figure 1.
Relationship between average state-specific prices for 45 alcoholic beverage products and
state liquor excise tax rates
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