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Abstract
Alcohol Taxes and Beverage Prices
Alcohal involvement in auto crashes, homicides and teen drinking is an important policy

concern, and the price of acohol may have sgnificant effects on these behaviors. Are dcohol taxes
quickly and fully passed on to consumers? Given the difficulties of accurately measuring beverage
prices, are beer taxes agood empirica proxy for the price of acohol? Using pooled cross section -
time series data on state and Federal alcohol taxes and beverage prices, beer taxes are found to be
poor predictors of acohol prices. Controlling for state and period effects, excise taxes appear to be

over-shifted: Retail prices rise by more than the amount of the tax, and the rise occurs within 3 months.
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| Introduction

Alcohal involvement in auto crashes, homicides and teen drinking is an important policy
concern, and the price of acohol may have sgnificant effects on these behaviors. A number of studies
have estimated rel ationships between a cohol taxes and/or prices on the one hand, and acohol
consumption, motor vehicle fatalities, and other outcomes on the other hand.! However, these studies
have produced conflicting results, depending on whether taxes or prices are used to measure the cost of
acohol, whether these are for beer, wine, spirits or some combination, and other factors.? Studies
which use taxes as ameasure of the cost of acohol implicitly assume that taxes are quickly passed on
to consumersin the form of higher prices.

There has been little previous work on the relationship between acohol taxes and beverage
prices Thisrelationship is of interest for severd reasons. Firgt, the response of retail beverage prices
to changes in dcohoal taxes is one example of tax incidence analys's, and our results complement other
recent studies in this area.* Second, tax policy can affect alcohol consumption and related behaviors

only to the extent that prices do in fact respond to taxes. Thus, if only asmall fraction of acohol taxes

! Recent examplesinclude Benson et a. (1999), Dee (1999), Mast et d. (1999), and Y oung and Likens (2000).
See Michael Grossman et al. (1993) for a broader discussion of revenue, politics, and external effectsin acohol and
tobacco taxation.

2 For example, Chaloupkaet al. (1993) find that higher beer taxes are associated with dramatically lower
motor vehicle fatalities, particularly among youth. But Sloan et al. (1994) find a positive relationship between al cohol
price and fatalities for ages 21-24, and a negative relationship for ages 25-64, but neither is significant.

3 Cook (1981) findsthat increases in state taxes on liquor were marked up by 19% on the average from 1960-
1975 in license states. (For each year and license state with tax changesin that year, he calculates price changes,
subtracts that year’ s median price change, and divides the resulting net price changes by the tax changesin that
year. The median of the 39 ratiosis 1.9.) The Executives' Alcoholic Beverage Newsletter International, February 10,
1989, reports an average markup of about 30% of the Federal spiritstax hike of 1985.

4 See, for example, Bedey and Rosen (1999), Keeler, et a. (1996) and Poterba (1996).
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are passed on to beverage prices, one would not expect tax changes to have much impact on behavior.
Finally, taxes - epecially beer taxes - have sometimes been used as empirica proxies for beverage
prices, because of concerns about the quality of the available price data. This study assesses the qudity
of the price data, and considers whether beer taxes are agood empirica proxy for the cost of alcohal.
The evidence from this study indicates that acohol taxes are over-shifted to consumers. For
example, the Federa excise tax on beer increased by $9 per barrel in 1991. It is estimated to have
increased retail prices by $15 to $17. There is no detectable lag in the response of prices to taxes, so
that the full effect of atax change is experienced within three months. However, Sate beer taxes by
themsalves gppear to be poor proxies for dcohol prices. Other dimensions of tax policy - especidly
spirits taxes - are highly significant and are more highly corrdlated with price than beer taxes. In
addition, date taxes are only about 3-5 percent of retail prices. Consequently, studies which use beer
taxes as the sole measure of price should be regarded with agreat dedl of caution.
II. Theory - Can Price Rise MORE Than the Tax?

Text book presentations of tax incidence theory usualy conclude that the burden of an excise
tax is shared between the buyer and the sdller, with the market price risng at most by the full amount of
atax whose legd liahility ison the sdler. However, recent extensions to the theory focusing on the
implications of imperfect competition find that varying degrees of shifting are possible. In particular, the
price of ataxed commodity can increase by more than the amount of the tax.

Under smple monopoaly, for example, the amount of shifting depends on the shapes of the

supply and demand curves. Indeed, if margina cost is congtant and the demand curve displays congtant
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eadticity, then the price will dways rise by more than the amount of the tax.® To seethis, recdl the

relationship between margina revenue, price and dadticity:

1
MR=P(L-7) |

where &is the absolute vaue of the price dadticity of demand. If margind cost (MC) is congtant and the

per unit tax rate ist, then profit maximization implies that MR=MC + t, 0

P=(MC+t)——
e-1

and thus that taxes are over-shifted for 8 > 1.5 For example, if the price dadticity of demand istwo,
then price will rise by twice the amount of an excise tax.

Katz and Rosen (1985) and Bedey (1989) anadyzed tax shifting in an oligopoly setting. For
example, Bedey consdersidentica firms which produce a homogeneous good subject to afixed cost
and congtant marginal cogt. The shgpe of the demand curve is again crucid to the results. Price will
aways rise by more than the amount of the tax if the demand function is convex, asin the congant
elagticity case.

Somewhat more generdly, taxes will be over-shifted whenever the industry supply curve dopes
downward. A fdling industry supply curve could occur because of economies of scde at the firm leve,

industry “spillover” effects which reduce average costs as output expands, or a favorable factor price

5 We thank Ron Johnson for pointing this out to us. See also Stiglitz (1988), p. 425.

® The condition &>1is required for asimple monopolist to be maximizing profits.
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effect. In any case, quantity demanded falls when atax isimpaosed, which in turn raises average totd
cost and the prices firms must charge to remain in business. Thus, price rises both because of the tax
itself, and because per unit codts rise as quantity declines. The combination of the two effects means
that theincreasein priceislarger than the tax itsdlf.

Barzdl (1976) provided an entirdly different explanation for why price may rise by more than
the amount of thetax: A per unit tax creates an incentive for producersto increase “quality” adong
untaxed dimensions. For example, Barzdll found that cigarette producers responded to atax levied on a
per package basis by increasing the amount of tobacco per package, by offering longer cigarettes. Thus
price rose both because of the tax increase, and because of the increased “quality” of the cigarettes.

The relevance of these models for acohol taxation is not completely clear. The most
appropriate modd of the beverage indudtry is probably some form of monopolistic competition with
differentiated products both across and within beverage types’. To our knowledge the incidence of
excise taxes in such amode has not been worked out. Barzdll’ sinsight may be reflected in the mix of
beverages that are offered and consumed, since the relative cost of low quality beveragesis increased.
However, spirits taxes, and to alesser extent beer and wine taxes, are affected by the acohol content
of the taxed beverage, o it is not easy for the producer to avoid the tax by increasing the alcohol
content. Also, interdtate tax differentials may not be sufficiently large to justify the costs associated with

producing different quality beveragesfor sdein different dates. In any case, there is no evidence that

“In 1990, Anheuser-Busch had a 45.9% share and Miller had a 23.1% share of the domestic market in the
beer industry (see Cook and Moore (1993)).
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the qudity of the particular beverages for which we track prices have changed over time

We conclude that the theoretical literature indicates avariety of circumstances in which taxes
may be over-shifted to retail prices and that an empirica study of a particular industry is necessary to
investigate the incidence of agiven tax hike.
I11. Measuring Taxes and Prices- Conceptual and Practical | ssues

Economic theory suggests that prices - rather than taxes - directly affect behavior, and thus that
prices are the better indicators of the cost of acoholic beverages. But the available price data contain
Subgtantid measurement error. Many studies use the price information collected by the American
Chamber of Commerce Research Association (ACCRA) for its quarterly surveys of the cost of living in
various cities around the U.S.° The surveys report retail prices, exclusive of sales taxes, for specific
beverages.’® However, the beverage definitions have changed over time, requiring adjustments to
creste a condstent time series.! In addition, the data may not be consistent across states and over time
because members of local chambers of commerce are responsible for collection and reporting. Beer
and wine price data are only available snce 1982. Findly, there are Sgnificant ggps in the data for

various sates and years.

8 Seefootnote 11 for a descri ption of these beverages.

% For examples, the ACCRA datawere used in studies of alcohol consumption by Nelson (2000), Beard et al.
(1997), Kenkel (1993) and Gruenewald et al.(1993), an analysis of traffic accidents, homicides, suicides and other
deaths by Sloan et al. (1994b) , and in astudy on alcohol-related fatalities by Y oung and Likens (2000).

10 Currently the beverages are a six pack of Budweiser or Miller-Litein 12 oz. containers, a 750 ml bottle of
J& B Scotch, and a 1.5 liter bottle of Gallo or Livingston Cellars Chablis.

11 Beer: 1982.1-1989.3: Six pack of Budweiser or Schlitz.
Spirits: 1968.1 - 1988.3: Seagram’s 7-Crown, 750 ml; 1988.4-1989.3: J& B Scotch, 1 liter.
Wine: 1982.1 - 1983.3: Paul Maisson Chablis, 750 ml; 1983.4 - 1990.4: Paul Maisson Chablis, 1.5 liter;1990.4 - 1991.3:
Gallo Sauvignon Blanc, 1.5 liter. See Section |V for the adjustments made in this paper.



Alcohol Taxes and Beverage Prices Page 8

Consequently, taxes could, in principle, be a better indicator of the prices consumers face than
the available price data. However, taxes are dso measured with error, particularly taxes on spirits. In
eighteen states liquor is sold through state stores and is subject to ad vaorem markup and/or excise
taxes. In these “control” states, the markup isin part atax, because the sate stores earn a profit, but it
is difficult to determine the implicit tax rate from the norma costs of wholesaling and retailing liquor.t?
Theremaining “license’ stateslevy aper unit excise tax.*® Tax rates dso vary according to acohol
content, place or volume of production, size of container, place purchased (on- or off-premise), and
there may be case or bottle handling fees.

These problems with price data in genera and spirits and wine taxes in particular have led some
researchers to conclude that beer taxes alone are the best available indicators of the cost of acohal. '
However, beer tax data share some of the problems of spirits and wine data: Taxes vary by acohol
content (e.g. 3.2 beer vs stronger beer), size of container (e.g. cans vs barrels), on-premise vs off-
premise, etc. Beer and other beverages are also subject to loca taxes, which may vary by location
within a gtate.’®

Beer taxes (or prices) may also be apoor indicator of the overall price of alcohol, because

12 Benjamin and Anderson (1996) investigate why some states use the control and some the license
approach. Their explanation is based on an effort to minimize enforcement costs associated with spiritstaxationin
the post-Prohibition era.

13 A similar but less severe situation occurs with wine: Five states “control” wine sal es, while the remainder
levy per unit excise taxes.

14 See, e.g., Chaloupka (1993) p. 169.
15Strumpf and Oberhol zer-Gee (1999) investigate why some states have tax rates which vary across local

jurisdictions. They find that varying local tax rates are more likely to exist in states which have minority groups that
feel more strongly about spirits.
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beer consumption represents only about half of total dcohol consumption. Mat beverages condtitute 87
percent of consumption measured in terms or gallons of beverage, but only about 56 percent in terms of
consumption of pure acohal (ethanal). Alcohol consumption in the form of spiritsis more than 30
percent of the total, and wine more than 10 percent.®

State taxes may aso be a poor measure of prices because they are ardatively small part of
beverage prices, and other factors such as transportation cost, competitive environment, or local costs
of disgtribution may be more important. For example, distance to a brewery plays an important rolein
beer pricing.

The following sections provide empirica evidence on the relationship between acohol taxes
and beverage prices. Section 1V utilizes asingle cross-section of state tax and price data, while Section
V pools 64 quarterly cross-sections.

V. Are State Taxes a Good Proxy for Prices?

Tables 1, 2 and 3 present data on State acohol taxes and prices from the fourth quarter of
1997. Consider first the ACCRA price datain Table 1.1 The left side presents the datain “naturd”
units, i.e. as dollars per bottle or sx pack, and the right Side presents the prices in units of dollars per

gdlon of pure ethanol. There is a ggnificant amount of inter-state variation in prices, asindicated by the

16 Source: Beer Intitute (1997), Tables 38, 40 and 42. Based on 1990 consumption, and alcohol content of:
spirits - 40%, beer - 4.5%, and wine - 11%.

17 state level dataare calculated by averaging the figures from one or more cities within each state. The
sample includes 47 states plus Washington DC. The means reported in the table are simple averages of the state
figures.
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range of observed prices.!®

State taxes are only avery small part of retail prices (Table 2).1° State excise taxes condtitute
only about 4 percent of spirits prices, 5 percent of wine prices, and 3 percent of beer prices. The
average date excise tax on agalon of pure ethanol is $6.50, which is about 3.5 percent of the average
price.®

Correlations between the individua beverage prices and taxes are not very high, even for each
beverage' s own tax (Table 3).2 The tax on beer is actudly negatively correlated with the price of beer.
The correlations of the beer tax with the other prices are dso smal, and only .03 with the alcohal price
index. In fact, the beer tax has the lowest correlation with the price of dcohal of any of the taxes.

These results suggest that state acohol taxes are not good indicators of beverage prices. State
excise taxes are only threeto five percent of retall prices, and correlations between the taxes and prices
arevery low. Beer taxes are especialy poor indicators of prices.
V. Evidence from Pooled Data

Alcohol taxes are only loosely related to pricesin asingle cross section, but changes in taxes

1B Wwineisthe cheapest, then beer, and spirits are the most expensive. However, these reflect the relative
quality of the particular brands sampled by ACCRA: J&B Scotchisafairly high quality spirits beverage, while Gallo
Sauvignon Blanc is not of the same standing among wines. CPI data - based on “all malt beverages’ for beer, vodka
for spirits, and “table” wine - reverse the ordering: spirits are the cheapest, then beer, and finally wine.

¥ The181 iquor control states are excluded from the spirits calculations, and similarly for the 5 wine control
states. Maryland istreated as alicense state, even though Montgomery County operates as a control jurisdiction.

The highest excise taxes are on spirits, then wine, and the lowest on beer. The differences are not a
function of the quality of the particular products, since these taxes are specified per unit of beverage, rather than asa
percentage of the price.

21 Sample sizesvary by cell because of missing price and tax data. For example, the correlation between beer
prices and spiritstaxesis calculated using data just from those states that report both beer prices and spirits taxes.
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over time might sill be good predictors of changesin prices. This depends - in part - on whether taxes
arerapidly and fully shifted forward to consumers. It is dso possble that the low tax-price correlations
across states are aresult of measurement error in the price data. These issues are addressed using
quarterly datafrom 1982.1 to 1997.4 across the states and Washington, DC.??> Federal excise taxes
have been added to the state taxes.®
Are ACCRA Data Consistent with the CPI?

One way of ng the quality of the ACCRA price datais to compare them with CPI data.
The latter are not available by state, so nationd averages of the ACCRA data are computed (Figure
1).2* The ACCRA prices of beer, spirits and the alcohol index each rose approximately 50 percent by
the end of 1997, which closaly matches the corresponding CPI data for acoholic beverages at home?®

The ACCRA data refer to store prices for off-premise (* Home’) consumption, but about one
third of acohol is consumed on-premise (“Away”) in restaurants and bars.?® The ACCRA price index
is close to the CPI index for Home consumption (correlation = .99), but the CPI price of consumption

Away from home rose about 85 percent faster over the sample period (Figure 2).

22 The primary source for the tax datais Distilled Industry Council of the U.S. (1999). There are afew
discrepancies with the history provided in Brewers Association (1997), mostly regarding the month in which atax
change took effect. There are substantial gapsin the price datafor various states in various periods which reduce
the sample size.

23 Federal excise tax data are from the US Bureau of Alcohol, Tobacco and Firearms web page:
http://www.atf .treas.gov/al cohol/stats/index.htm

24 The ACCRA dataare scaled so that 1982-84 = 100, in order to make comparisons with the CPI.

25 The CPI valuesin December, 1997 were 147.2, 151.2, and 148.4, respectively (USBLS, 1998, p.48).
However, the ACCRA priceindex for wine shows arise of only about 30 percent, while the CPI index risesto 143.0.

26 |pid., p. 29.
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Figure 3 displays average beer taxes along with the ACCRA acohol and CPl - Home indices.
The 1991 increase in the Federal beer tax is clearly evident. But overdl, beer taxes do not track
acohol pricesat dl well.

We conclude that the ACCRA data do a good job of tracking the price of home consumption,
but trends in beer taxes are only weakly related to trends in prices. On the basis of the CPl data, using
beer taxes as a proxy for acohol prices would provide avery poor fit, while the ACCRA datado
much better.

Are Alcohol Taxes Good Predictors of Beverage Prices? Are Taxes Fully and Rapidly Shifted
Forward to Consumers?
Tables 4-7 report regressions of beverage prices on alcohol taxes.?” The basic modd is of the

form:

plt = brl.t +ai +gt +eit

where: P, isthe price of acohol in statei in period t, in dollars per gdlon of pure ethanol, and
I, isthe combined state and Federal excisetax ratein statei in period t, in dollars per gallon of pure

ethanol.?® Mogt of the regressions also contain state and time specific fixed effects (constant terms),

27 Spirits and wine beverage definitions vary over time (see footnote 11). They are linked by requiring the
change in the national average price to match the quarterly change in the detailed CPI for that beverage. For example,
the spirits beverage in 1988.3 was 750ml Seagrams 7, and in 1983.4 it was 1000ml J&B. The CPI valuesfor spiritsfor
the two periodswere 116.5 and 116.9, aratio of 1.00343. Thus, the ACCRA data prior to 1983.4 are multiplied by a
factor which resultsin the same .343% change during the transition. Time specific dummy variablesincluded in the
fixed effects regressions absorb any problemsin the linking procedure.

28 Prices and taxes have been converted to 1997.4 dollars usi ng the consumer priceindex for all urban
consumers. Thisis consistent with the typical empirical approach, which relates al cohol-related outcomes to real
incomes, prices, and other determinants. Expressing total alcohol consumption from different beveragesin terms of
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a,;and g, . Thefixed effects control for unmeasured factors which may be correlated with the tax
variables and thus bias the estimates®  If taxes are fully shifted forward to consumers and taxes are
measured without error, then the tax coefficient is expected to be close to one. A coefficient grester
(less) than one impliesthat prices rise by more (less) than the amount of the tax, i.e. over- (under-)
shifting.®

Column (1) of Table 4 reports estimates without the fixed effects, that is, with acommon
intercept term across states and time. The R is only .03, indicating that beer taxes explain only three
percent of the variation in beer prices. The estimated tax coefficient is .409.

Column (2) adds fixed effects for each state and time period. The R increasesto .79, so the
fixed effects explain agreat ded of the variaion in prices. Beer taxes explain about 10 percent of the
variation in beer prices that remains after the fixed effects have been accounted for.3* The coefficient on
the beer tax increases to 1.74, implying that beer taxes are over-shifted to retail prices.

The estimated serid correlation coefficient rho = .76 indicates strong seria dependence. One
possihility isthat the disturbances are seridly correlated. Alternatively, the large vaue of rho could
result from dow adjustment of prices to changesin tax rates. The two hypotheses can be distinguished

asfollows: If prices adjust dowly to tax changes, then lagged values of the tax varigbleswill be

pure ethanol is common in the literature. See, e.g., Nelson and Moran (1995) and Nelson (1997, 2000).

29 See e.g. Dee(1999), Ruhm (1996) and Y oung and Likens (2000) in the context of motor vehicle fatalities,
and Besley and Rosen (1999) in tax-price equations.

DAl computations were performed using LIMDEP 7.0.
s Thisfigureis calculated asfollows: 1) Regress beer prices on the fixed effects and save the residuals. 2)

Regress beer taxes on the fixed effects and save the residuals. 3) Compute the (squared) correlation between the
price and tax residuals.
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ggnificant. But if serid corrdation of the disturbancesis the cause, the lagged tax variables will not be
inggnificant.

Column (3) includes four lagged va ues of the beer tax, and column (4) restricts these
coefficients to be zero.®? The F atistic for these regtrictionsis only .47, while the .05 critical value for
F(4,4) is 2.37. Thus, the lagged tax variables are not even close to sgnificance, and the results suggest
that taxes are quickly shifted forward to prices.

Columns (5) and (6) perform the same test for significance of the lagged tax variables, but after
transforming the data to correct for serid correlation.®® The F statistic is even smdler (.17) inthe
transformed data. The estimated beer tax coefficient remains well in excess of one, dthough the
correction for serid correation has the common effect of reducing the t-ratio.

These results suggest three conclusions about the relationship between beer taxes and beer
prices. First, taxes appear to be more than fully passed on to retail prices, asindicated by tax
coefficients well in excess of one. Second, taxes gppear to be fully passed through to prices within the
one quarter time period available in the data. Finally, beer taxes are not good predictors of beer prices,
whether or not fixed effects are included. There are systematic differencesin prices across sates and
over time, asindicated by the explanatory power of the State and time effects. But beer taxes are not a
good empirical proxy for these price variations. These conclusons are dl unaffected by corrections for

sid corrdation.

32 The set of observations for which there are complete dataon all four lags of the tax variableis smaller
than the full data set; hence, the estimated coefficients differ between columns (2) and (4).

3 The sample size again falls, because some observations are |ost when the data are transformed.
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Table 5 presents smilar results for spirits prices. One would not necessarily expect spirits
prices to respond one for one with taxes on beer. However, tax rates on the different beverages are
positively correlated across states (Table 3), and beer taxes have been used in severa studiesto
represent the price of al adcohol, so the relationship is of interest. Column (1) indicates that beer taxes
explain only about 5 percent of the variaion in spirits prices. Fixed effects again markedly increase the
explanatory power of the regression (Column (2)). Asthe low t-gtatistic indicates, beer taxes are not
sgnificantly correlated with spirits prices when tate and time effects are included. 3

Columns (3) and (4) employ spirits taxes to explain spirits prices. Not surprisingly, spirits taxes
do amuch better job of explaining spirits prices than do beer taxes: The R (without fixed effects) is 30
percent versus 5 percent using beer taxes. ** Column (4) adds the state and time fixed effects, which
agan have subgtantia explanatory power.

The spirits data dso display substantid serid dependence, and s0 the same test for Sgnificance
of the lagged tax varidblesis performed. Asindicated in column (5), the restriction that four lags of the
soiritstax variables are all zero can not be rgected: the F gatigtic is only .84 while the 5 percent critical
vaueis 1.64. The same conclusion is reached after correction for serid corrdation (Column (6)).
Although the magnitude and precision of the per unit tax coefficients decline after correction for serid

corration, they remain well above one.

34 Beer taxes explain less than one percent of the variation in spirits prices that remains after controlling for
fixed effects. See footnote 31.

35 Per unit excise taxes are entered separately for license and control states, but their estimated effects are
quite similar. A test of equality between license and control statesyields an F statistic of 1.35 when fixed effects are
included. The 5 percent critical valueis 3.84, so equality would not be rejected. However, it isrejected for wine and
alcohol (see below), so separate coefficients are retained for license and control states.
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Thus, the spirits results echo the findings for beer: Beer taxes are a poor predictor of spirits
prices and, while spirits taxes do considerably better, state and period effects are important as well. Per
unit excise taxes are over-shifted to consumers; indeed, the coefficient magnitudeis srikingly smilar to
that for beer a about 1.6 to 1.7 (after correction for serid correlation). And prices appear to fully
respond to tax changes within one quarter.

The results for wine are broadly smilar (Table 6). Beer taxes are a poor predictor of wine
prices (R? = .01) and wine taxes are better (R? = .06). Fixed effects again have substantial explanatory
vaue. Lagged vaues of the tax varidbles are inggnificant, indicating that prices adjust fully within one
quarter. After correction for serid correation, the point estimates of the tax coefficients for the license
and control statesfall to 1.24 and 2.11, respectively, again indicating that taxes are over-shifted to
prices.®

The dcohal priceindex is examined in Table 7. Beer taxes done explain about five percent of
the variation in alcohol prices (column (1)).%” When spirits and wine tax variables are included, the
explanatory power rises to 30 percent (column (3)). Fixed effects are highly significant, and when they
are included the beer tax isno longer gatigticaly sgnificant. In contrast, the soirits and wine taxes are
ggnificant, except for the markup variables (column (4)).

Over-shifting is more difficult to assess using the acohol price index, but it gppears to be true of

Spirits and wine taxes. For example, the spirits tax coefficient for license gatesin column (5) is.68.

% The hypothesis that the license and control tax coefficients are equal is rejected whether or not one
correctsfor serial correlation. F statistics for equality in columns (4) and (6) are 8.53 and 6.80, while the critical value
is3.84.

37 Beer taxes explain less than seven percent of the variation in the alcohol price index that remains after
controlling for fixed effects. See footnote 31.
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Since spirits consumption is only about 30 percent of alcohol consumption, this suggests that a spirits
tax increase of $1 resultsin a spirits price increase of more than $2. Alternatively, an increase in spirits
taxes may result in increasesin dl acohol prices as consumers substitute among beverages.
VI. Conclusions

We find that beer, spirits and (more weakly) wine taxes are over-shifted to retail prices. The
estimates indicate that prices rise by sgnificantly more than the risein excise taxes. Keder et d. (1996)
aso found over-shifting of cigarette taxes, athough the magnitude was smaller. Bedey and Rosen
(1999) found over-shifting for some commodities, but Poterba (1996) did not. Both of the latter studies
examined retall sales taxes, while excise taxes are considered here. The effect of an excise tax increase
might differ from that of agenerd sdestax hike for severa reasons. First, market structure may differ
among beer, spirits and wine, and in comparison with retail salesin generd. Second, agenera salestax
would have amore limited substitution effect on demand than an excise tax limited to acohol, because
there are many subgtitutes for adcohol and especidly for beer, wine and spirits separately. Third, a
generd sdestax would have amuch larger income effect on demand, because dcohol isardatively
smdl part of most peopl€e s expenditure. How these differences may affect shifting is hard to predict a
priori.

We find that prices fully respond to tax changes within the three month interva avalable in these
data. Thus, there is no evidence of an extended adjustment period. Although Bedey and Rosen (1999)
find evidence of partid adjusment for some commodities, the mean lag length is only about three

months. Thus, they arein subgtantial agreement with the conclusion of thisstudy thet taxes are

“quickly” passed on to prices.
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We find that alcohol taxes - and especialy beer taxes - are poor measures of beverage prices.
State dlcohol taxes are ardatively smdl part of retall prices (about 3-5 percent), and the tax structures
are very complex: Rates differ by type of beverage (spirits, wine or beer), and by many other
characterigtics including acohol content and container Sze. Indeed, the very structure of acohol
taxation differs between control and license sates. Consequently, thereis no single tax rate which
accurately measures acohol taxes.

The problem is particularly acute when the beer tax is the sole variable employed to measure
the price of dcohol. Beer taxes explain only about five percent of the variaion in prices, and spirits and
wine taxes a0 affect the price of dcohol - indeed they have consderably more explanatory vaue than
do beer taxes. Beer taxes do not track CPI datawell, while the ACCRA price data reproduce
nationa trends remarkably accurately. As aresult, sudies which use beer taxes as the sole measure of
the price of acohol should be regarded with caution.

The results have mixed implications for the effectiveness of raising taxes as amethod of
affecting alcohol consumption and related behaviors. On the one hand, we find that an increase in taxes
resultsin an even larger increase in price by the time it reaches the retall level. On the other hand, Sate
taxes are such asmadl percentage of retall prices that it would require quite large increasesin taxes to
have much effect on prices. For example, if an average state doubled its excise tax on beer to 28 cents
asix pack, the retail price would be expected to rise by 23.8 (=14*1.7) cents or only about 5 percent
(@l in 1997 dallars). The ultimate effect on behavior would depend in turn of the price dadticity of

demand.
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Tablel
Alcohol Prices
per Bottle or Six Pack per Gdlon of Ethanol
Unit Mean Min Max Mean Min Max N
SPIRITS 750ml $18.35 $15.07 $22.05 $231.50 $190.13 $278.24 | 48
WINE 1.5l $5.73 $462 $6.80 $131.42 $105.91 $156.04 | 48
BEER 6-120z $4.35 $3.73 $538 $171.97 $147.28 $212.50 | 48
ALCOHOL $185.86 $163.67 $222.31 | 48

Notes; Data are for 50 states and DC in 1997:1V.

Missing: Hawaii, Maine, and New Jersey. New Hampshire data are for 1997:1.
Price per Galon of Ethanol Based on Alcohol by Volume: Spirits - 40%, Wine - 11%, Beer - 4.5%
Alcohol Price Based on (1990) Consumption Shares: Spirits - 31.5%, Wine - 12%, Beer - 56.4%

per Galon of Ethanol

Table 2
State Alcohol Taxes
per Bottle or Six Pack

Unit Mean Min Max

SPIRITS 750ml $0.72  $0.30 $1.29

WINE 1.5l $0.29 $0.04 $0.89

BEER 6-120z $0.14 $0.01 $0.52
ALCOHOL

Mean Min Max

$9.05 $3.75  $16.25
$6.76 $1.00  $20.45
$5.42 $0.44  $20.67
$6.50 $2.70  $17.89

=

33
46
51
33

Notes; See Notesto Table 1

Missing: Spiritsand Alcohol - 18 Liquor Control states (Alabama, 1daho, lowa, Maine, Michigan,
Missssippi, Montana, New Hampshire, North Carolina, Ohio, Oregon, Pennsylvania, Utah, Vermont,

Virginia, Washington, West Virginia, Wyoming).

Missng: Wine - 5 Wine Control States (Missssppi, New Hampshire, Pennsylvania, Utah, WWyoming).
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Table3
Price -Tax Corrdations

SPIRITS
PRICES WINE
BEER
ALCOHOL
SPIRITS
TAXES WINE

BEER
ALCOHOL

SPIRITS
1.00
0.35
0.23
0.74
0.20
0.36

0.22
0.28

PRICES
WINE

1.00
0.45
0.61
0.19
0.25

0.20
0.26

TAXES
BEER ALCOHO SPIRITS WINE

1.00

0.82 1.00

0.12 0.21 1.00

0.01 0.26 0.61 1.00
-0.18 0.03 0.60 0.60
0.10 0.24 0.81 0.77

BEER

1.00
0.93

ALCOHO

1.00

Notes. See Notesto Tables 1 and 2. Sample sizesvary by cell.
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Table4
Beer Price
1) 2 ) (4) ) (6)

Constant 167.4 - - - - -

(186.)
Bear Tax 409 1.74 1.05 1.86 1.52 1.71

(8.9 (16.7) (1.6) (15.9) (2.7) (4.8)
Beer Tax [-1] .79 (1.1) -.07 (.1
Beer Tax [-2] 16 (.3) 22 (.6)
Beer Tax [-3] -.04(.1) -.06 (.2)
Beer Tax [-4] =12 (.4) 16 (.5)
Fixed Effects? No Yes Yes Yes Yes Yes
E<. Rho .87 .76 74 74 74 74
Corrected No No No No Yes Yes
for serid
corrdation?
Ffor A7 17
Redtrictions:
Lagged
Coefficients=0
Criticd vdue 2.37 2.37
(95%)
R? .03 .79 .80 .80 .32 31
N 2891 2891 2643 2643 2601 2601

Notes. Dependent variable isthe price of beer. Price and the beer tax are measured in units of 1997.4
dollars per gallon of pure ethanol. Lagged vaues are indicated by [-1], [-2], etc. Fixed effects include
dummies for each state and DC, and for each time period. Sample period is 1982.1 - 1997.4. Data are
missing for various states in various time periods. Esimates are weighted by the number of cities
reporting in each state-time period. Absolute values of t-gatistics are shown in parentheses.
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Table5
Spirits Price
@) () (©) (4) ®) (6)
Constant 229.8 - 176.4 - - -
(207.) (72.7)
Beer Tax .718 .079
a2.7) (.6)

Spirits Tax - 1.49 3.01 2.82 1.64
License (25.7) (21.1) (16.7) (3.3
Spirits Tax - 1.33 2.87 2.72 1.61
Control (22.5) (14.8) (12.1) (2.7)
% Spirits Tax .615 151 1.47 1.56

(16.5) (10.7) (9.8 (35
Spirits Markup 498 246 23 53

(27.0) (6.2) (5.6) (4.9
Fixed Effects? No Yes No Yes Yes Yes
E<. Rho .89 .95 .88 1.0 .92 92
Corrected No No No No No Yes
for serid
correation?
Ffor .84 75
Redtrictions:
Lagged
Coefficients=0
Criticd vdue 164 1.64
(95%)
R? .05 T7 .30 81 .82 .23
N 2891 2891 2891 2891 2643 2601

Notes. Dependent variable isthe price of spirits. See notesto Table 4.
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Table6
Wine Price
(@) (¢) (©) (4) ®) (6)
Constant 133.7 - 136.2 - - -
(113) (157.)
Beer Tax .350 1.15
(5.8) (8.6)
WineTax - .204 2.44 217 1.24
License (3.8 (17.1) (15.4) (2.9
Wine Tax - .017 1.98 1.73 211
Control (.1 (A1.7) (10.6) (4.9
% Wine Tax 141 1.63 1.13 .26
(12.1) (12.0) (6.8) (.69
Wine Markup 114 .363 32 24
(2.3 (7.8) (6.9 (2.0
Fixed Effects? No Yes No Yes Yes Yes
E<. Rho .89 72 .88 75 .82 .82
Corrected No No No No No Yes
for serid
correation?
Ffor .69 1.39
Redtrictions:
Lagged
Coefficients=0
Criticd vdue 164 1.64
(95%)
R? .01 .80 .06 .82 .82 .22
N 2891 2891 2891 2891 2643 2601

Notes. Dependent variable is the price of wine. See notesto Table 4.
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Table7
Alcohol Price
1) () ©) (4) ©)
Constant 183.1 - 144.2 - -
(229.) (77.0)
Beer Tax 497 1.14 .29 .099 .36
(12.2) (13.9 (4.9 (9 (2.7)
Spirits Tax - .93 1.53 .68
License (21.1) (14.1) (2.0
Spirits Tax - .83 1.97 73
Control (19.9) (13.9) (1.8)
% Spirits Tax 21 402 .52
(6.0 (4.0 (2.0)
Spirits Markup .18 .024 .16
(7.6) (.9 (2.4)
Wine Tax - .16 .896 .65
License (35 (7.0 (1.8
Wine Tax - 1.18 .621 .52
Control (7.9) (5.3 (1.4
% Wine Tax 1.30 .689 .36
(17.4) (6.8) (1.2
Wine Markup .005 .087 10
(.2 (2.5) (1.2
Fixed Effects? No Yes No Yes Yes
E<. Rho 91 .84 .89 .83 .83
Corrected No No No No Yes
for seria
correation?
R? .05 .84 .30 .87 .32
N 2891 2891 2891 2891 2770
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Notes. Dependent variable isthe price of alcohol. See notesto Table 4.
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Figure 1

Alcohol Price Indices

ACCRA Data

Alcohol

Wine

Spirits

Beer

1982 1983 1984 1985 1987 1988 1989 1990 1992 1993 1994 1995 1997

160

150

140

o
(92] N
—

00T=¥8-¢86T1

90



Page 31

Alcohol Taxes and Beverage Prices

Figure 2

Alcohol Price Indices

ACCRA and CPI Data
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Figure 3

Beer Taxes and Beverage Prices

ACCRA, CPIl and Beer Tax Data
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