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Abstract:  Changes to the regulation of alcoholic beverage sales have occurred in more than a dozen states over the past three decades.  These changes potentially alter the retail structure of the alcoholic beverage package store sector by introducing competition from grocery and big-box stores and increasing costs.  This paper reports the findings of a spatial econometric model of changes to alcoholic beverage store regulation in the 48 conterminous states from 1980-2007.  We find that permitting Sunday sales reduces the number of retail package store establishments by roughly eight to ten percent under different model specifications.  When combining a relaxation of Sunday sales with sales at non-package stores facilities, we observe the loss of just over 25 percent of package stores.  This result indicates that any such regulatory change will likely result in only changes in the structure of the industry.  No cross border effects of the legislation were observed.  As a consequence, regulatory changes have no clear positive fiscal effects as increased sales in one retail sector simply displace another, without boosting cross border sales.  






Introduction
In the United States 15 states impose some sort of Sunday sales bans for off-premise purchase of alcoholic beverages.  A total of 29 states restrict the off-premise sales of alcoholic beverages to specialty stores, while nine of these states maintain state run stores.  Clearly, the regulation of alcohol sales is an important public policy issue.  Policymakers are especially concerned with the structure of the package store industry and the role of alcohol taxes in financing state level public services.  As a consequence 14 states have made significant changes to their treatment of off-premise alcohol sales over the past 30 year, the most recent change occurring in 2009.  
The heterogeneity in state level treatment of alcohol sales provides a fertile area of research in the effects of regulation on the structure of the alcoholic beverage industry and tax revenues.  Of interest are questions regarding the overall changes to sales and consumption as a consequence of changing regulation.  Also, the distribution of sales across store venues is a question addressing the structure of the package good store industry.  This study addresses these questions in two parts: an empirical estimate of the effect of regulation changes on package stores and the influence of regulatory differences on alcohol sales.  We begin with a review of earlier research. 

Existing Studies
Few studies have examined the influence of changing alcohol beverage regulation on the distribution of consumption across store type.  Indeed, we have not identified a single study of regulatory change which examined the structure of the package good industry.  As a consequence of the absence of this literature, we will focus on the analytical method of such studies.  
Smart [1986] estimated the change in wine purchases in Canada as grocery store sales restrictions were lifted, primarily in the 1970’s.  They found no increase in total wine sales, though there was a shift across formats. Her, Giesbrecht, Room and Rehm [1999] conducted a review of 17 studies in which states changed regulation permitting non-public sector firms to sell retail liquor, beer and wine.  This study examined price, consumption and industry structure across 8 states and 3 European nations.  They report a significant increase in alcohol retailing establishments following the relaxing of government controlled monopolization of the industry. 
In the United States, a more recent study examined the role of a partial elimination of a Sunday alcohol ban on DUI’s in Athens, Georgia (a state with local option) found no increase in the number of DUI’s following the regulatory change (Ligon, Thyer and Lund, 1996). Geisbrecht, Patra and Popova [2008] reviewed over 60 studies of the effect of regulatory changes to alcohol access and health related outcomes. While this study examined such issues as advertising regulation and price, it did also review studies of hours and outlet types.  The conclusions were mixed on this matter, and also muddied by the authors’ mis-interpretation of modeling approaches in several of the studies.  This is was not an economic analysis of the issue. Carpenter and Eisenberg [2007] estimate the effect of eliminating Sunday sales of alcoholic beverages on consumption.  Using survey data they find changes to drinking patterns by day, but not increases in overall consumption.  
A study of the alcohol market in Wales (Williamson, et. al., 2006) argued that allowing Sunday retail sales would increase sales and employment in retail stores and boost consumer convenience, reduce weekday congestion and otherwise offer strong benefits.  This study reviewed anecdotal experience in Britain and commonwealth countries, but was clearly not designed to review industry structure or other effects of regulatory change. 
There are other studies that bear tangentially to the issue of the industrial structure of alcoholic beverage sales.  Sass and Suarman (1993) examine the role of vertical restraints on sales in markets where beer sellers establish single distributor geographic restrictions.  Hicks (2007) tested the effect of a big-box store (Wal-Mart) entrance on the share sales of beverage stores.  He reports mixed effects, but these estimates did not include regulatory changes. 
Existing none of these studies have examined the issue over the length of time, nor has any previous study examined the matter on a national basis.  It is helpful to better understand the scope of industry regulation in the United States. 
	























Table 1, Summary of State Laws as of Dec 31, 2009

	State
	Sunday Sales 
	Local Option
	Grocery Sales 

	Alabama
	Not Permitted
	yes
	 

	Arizona
	Pre-1980
	 
	yes

	Arkansas
	Pre-1980
	yes
	 

	California
	Pre-1980
	 
	yes

	Colorado
	1905
	 
	 

	Connecticut
	Not Permitted
	yes
	 

	Delaware
	2003
	 
	 

	Florida
	1969
	 
	 

	Georgia
	Not Permitted
	 
	 

	Idaho
	2004
	 
	 

	Illinois
	Not Permitted
	 
	yes

	Indiana
	Not Permitted
	 
	 

	Iowa
	1955
	 
	 

	Kansas
	Not Permitted
	yes
	 

	Kentucky
	Not Permitted
	yes
	yes

	Louisiana
	Pre-1980
	 
	yes

	Maine
	Pre-1980
	 
	 

	Maryland
	Pre-1980
	yes
	 

	Massachusetts
	2004
	 
	yes

	Michigan
	Pre-1980
	yes
	yes

	Minnesota
	Not Permitted
	 
	 

	Mississippi
	Pre-1980
	yes
	yes

	Missouri
	Pre-1980
	 
	 

	Montana
	Pre-1980
	 
	 

	Nebraska
	Not Permitted
	yes
	yes

	Nevada
	Pre-1980
	 
	yes

	New Hampshire
	Pre-1980
	 
	 

	New Jersey
	Pre-1980
	 
	 

	New Mexico
	1995
	yes
	yes

	New York
	2004
	 
	 

	North Carolina
	Pre-1980
	 
	 

	North Dakota
	1991
	 
	 

	Ohio
	2004
	 
	yes

	Oklahoma
	Not Permitted
	 
	 

	Oregon
	2002
	 
	 

	Pennsylvania
	2003
	 
	 

	Rhode Island
	2004
	 
	 

	South Carolina
	Not Permitted
	 
	 

	South Dakota
	1977
	 
	 

	Tennessee
	Not Permitted
	 
	 

	Texas
	1985
	yes
	 

	Utah
	Not Permitted
	 
	 

	Vermont
	Pre-1980
	 
	 

	Virginia
	2004
	 
	 

	Washington
	2005
	 
	 

	West Virginia
	Pre-1980
	yes
	yes

	Wisconsin
	Pre-1980
	 
	 

	Wyoming
	Pre-1980
	 
	 



As of the end of 2009, 16 states permitted Sunday Alcohol sales for off-premise consumption prior to 1980.  Several of these had no such restriction we were able to find following the Volsted Act.  Sixteen other states prohibited Sunday sales throughout the sample period.  Eleven states altered their Sunday sales restrictions during our sample period and another in 2008.  A further twelve states permit some form of local option for Sunday sales.  These range from outright bans to modification of hours for off-premise sales.  Thirteen states permit the sale of liquor by grocery stores.  Rules for state run monopolies, and sale of beer, wine and sale of refrigerated beverages by grocery stores and convenience stores is not covered in this analysis. We next turn our attention to the formal modeling and estimation of the issue. 

The Model and Data 
Modeling regulatory change in this setting involves the interaction of two different phenomenon with similar predictions on (unobservable) price and quantity.  The first of these is regulatory change which permits the entrance in the alcohol retail market.  This can be expressed as a profit function: , where  is zero in time period t, as regulation excludes non-package store sales.  This is the standard monopoly outcome.  Treating entrance in local markets as devolving to quantity setting oligopolists, we have  becoming positive.  The resulting first order conditions:  , establish a clear prediction of lower prices and higher quantities, but with , the well known Cournot outcome. 
The second effect is the response of the market to permissible Sunday sales.  Here there are two effects.  The first can be viewed in the context of the profit function above. However, the de-regulation increases the cost to existing package stores such that the first order conditions are:  From which it is clear the quantity and price effects will be non-positive and non-negative respectively. However, allowing Sunday sales may also attract more consumers (either locally or from other markets), which makes the final effect a purely empirical question.  
A combination of regulatory change which permits Sunday sales and grocery store sales combines price and quantity effects that are uncertain over all types of alcohol consumption.  However, under common assumptions, a prediction of lower sales by package stores is a common modeling outcome, which can be tested. It is to this we turn our attention.
To test the effect of regulatory changes on the package store industry in the United States we employ wholly publicly available data.  Our data on the number of package stores (NAICS 44531) from 1980 through 2007, the terminus of the study are drawn from the County Business Patterns data available from the US Census.  Data on Sunday Alcohol Sales and package store restrictions were gathered from individual states (though Wikipedia contains an essentially accurate set of state legislation).  Summary Statistics appear in Table 2.

	Table 2, Summary Statistics, N=1344
	
	

	
	Sunday Sales
	Grocery Sales 
	Liquor Stores
	Recession

	 Mean
	 0.341518
	 0.270833
	 612.7991
	 0.214286

	 Median
	 0.000000
	 0.000000
	 371.5000
	 0.000000

	 Std. Dev.
	 0.474395
	 0.444556
	 686.7663
	 0.410479

	 Skewness
	 0.668393
	 1.031376
	 2.365228
	 1.392621

	 Kurtosis
	 1.446749
	 2.063736
	 10.38640
	 2.939394



To model the influence of regulatory changes, we propose a pure treatment model of the number of package goods such that:



Where the logarithm of the number of package good stores Y, in state i, in year t is a  function of a common intercept, regulations permitting Sunday alcohol sales in the state i, in year t, and allowance of grocery store sales of liquor, G.  We also test, in one model an interaction term of the Sunday sales and grocery store sales.  To this we include a spatial autocorrelation term, with a row normalized, first order contiguity matrix , which effectively accounts for the weighted number of package a stores in surrounding counties.  We do the same for regulations permitting Sunday sales and grocery store sales of liquor.  We account for the business cycle, counting recessions  for each year in which the Business Cycle Dating Committee of the National Bureau of Economic Research counts at least one quarter in recession.  A time trend variable T, cross sectional random effects and a white noise error term are included. 
A discussion of a few econometric considerations is warranted.  First, a pure treatment model is more appropriate than a more heavily parameterized model due to the specificity of the relationship at hand and the availability of cross sectional specific error terms that account for size differences in states.  Endogeneity in these types of models is always a consideration.  However, it is difficult to see clearly where endogeneity would arise in this context.  While there are certainly cultural differences in acceptance of alcohol, these do not necessarily manifest themselves in regulation.  This is especially true with regards to permitting local options on Sunday sales and in restraining sales to package stores.  As a consequence we leave the issue of endogeneity correction through a formal identification strategy undeveloped.  However, a Hausman test of the full model failed to reject exogeneity and so leaves us more comfortably able to move to interpreting model results.
We executed several versions of this model, excluding in turn the Sunday sales and grocery store sales data.  The models are estimated using Whites [1980] heteroscedasticity invariant, variance-covariance matrix.  Results appear in Table 3. 
	  Table 3, Estimation Results, Log, Total Annual Package Stores is Dependent Variable

	Variable
	Coefficient
	Model 1
	Model2
	Model 3
	Model 4
	Model 5

	Intercept
	
	1.71***
(4.59)
	1.76***
(4.00)
	1.76***
(3.73)
	1.76***
(3.76)
	1.74***
(3.65)

	Sunday Sales
	
	-0.09*
(-1.93)
	-0.08*
(-1.82)
	…
	-0.08*
(-1.83)
	-0.01
(-0.24)

	Grocery Sales
	
	…
	…
	0.05
(0.18)
	0.05
(0.17)
	0.13
(4.09)

	Sunday & Grocery Sales 
	
	…
	…
	…
	…
	-0.25***
(-3.54)

	Spatial 
	
	0.65***
(11.10)
	0.64***
(10.91)
	0.64***
(10.92)
	0.64***
(10.94)
	0.64***
(10.96)

	Sunday Spatial 
	
	0.04
(0.66)
	0.05
(0.75)
	…
	0.05
(0.75)
	0.03
(0.51)

	Grocery Spatial 
	
	…
	…
	-0.04
(-0.07)
	-0.05
(-0.08)
	-0.09
(-0.15)

	Recession
	
	-0.04
(-1.63)
	-0.04
(-1.63)
	-0.04
(-1.63)
	-0.04
(-1.64)
	-0.03
(-1.63)

	Trend
	
	0.01***
(4.17)
	0.01***
(4.07
	0.01***
(4.66)
	0.01***
(4.09)
	0.01***
(4.17)

	Fixed/Random Effects
	
	FE 
()
	RE
()
	RE
()
	RE
()
	RE/Period RE


	Adjusted R-squared
	
	0.92
	0.15
	0.14
	0.15
	0.15

	S.E. of regression
	
	0.32
	0.32
	0.32
	0.32
	0.32

	F-statistic
	
	326.90***
	48.92***
	48.34***
	34.93***
	34.93***

	Cross Sections =48, Time Periods = 28, N=1344
	
	
	
	

	Note: * denotes statistical significance at the .10 level, ** at the .05 level and *** at the .01 level. 
	





Results and Discussion
These models provide evidence of the influence of regulatory changes on the structure of package stores in the United States from 1980 to 2007.  The models are highly insensitive to assumptions regarding the type of cross-sectional or time specific error terms employed.  In models one through four, the estimates suggest that introduction of Sunday alcohol sales for off-premise consumption reduces the proportion of package stores by eight to nine percent.  This translates to the loss of between 48 and 55 establishments in the average U.S. State.  These four models do not indicate that relaxing the Grocery store prohibition on off-premise liquor sales affects the number of package stores. 
In a smaller subset of these models which excludes those states with local option Sunday sales, the effect of statewide relaxation of Sunday sales bans is somewhat larger.  In this sample of 36 states, the impact of permissible Sunday sales is the loss of almost ten percent of all package stores.  These results are not reported above. 
Model five extends this analysis to include an interaction term between the presence of Permitted Sunday sales and grocery store sales.  This result paints a very strong picture of the effect of these regulatory changes on the number of package stores, which would decline by just over 25 percent as a consequence of the combined regulation.  These results suggest that the combined influence of these regulatory changes reduces the number of package stores in the average state by 153 establishments.  
All five models demonstrate strong spatial effects, and a small positive time trend.  Likewise, there is a modest, but not statistically meaningful recession effect (p value just over 10 percent).  These three findings are entirely expected.  Spatial effects (spatial autocorrelation) are ubiquitous in these types of models due to cross-border purchases.  However, the effect of changing legislation in border states had no effect in own-state industry structure.  This strongly suggests the level of cross border shopping by store type or on Sundays does not alter overall liquor store sales. 
Interestingly, growth in the number of package stores is surprisingly similar to US population as a whole over this period, and the small, but statistically insignificant reduction in package stores during recessions is consistent with a priori expectations about the elasticity of demand of alcoholic beverages.  
These results hold some insight for policymakers considering changing state level regulatory.  First, these estimates to dot include welfare effects for consumers or producers.  We expect that changes to retail outlets and Sunday sales would shift some commerce away from package stores to other establishments.  Absent good data on alcohol sales at these establishments likely would mask this effect in this type of econometric study.  As Figure 1 illustrates, there has been a trend toward de-regulation, with roughly half of all States now permitting Sunday alcohol sales.  
Figure 1, States with Sunday Off-Premise Alcohol Sales


The deregulation of off-premise alcohol sales is an issue rife with considerations for policymakers.  The influence of regulatory changes on health, DUI and the structure of the retail industry are all considerations in most settings.  This study identifies, but does not thoroughly analyze studies which find health and DUI related effects.  It is our opinion that these types of studies are not yet adequate to the task of informing policymakers.  
This study does provide a clear finding regarding the structure of the retail sector.  We find that permitting Sunday sales reduces the number of retail package store establishments by roughly eight to ten percent under different model specifications.  When combining a relaxation of Sunday sales with sales at non-package stores facilities, we observe the loss of just over 25 percent of package stores.  This result indicates that any such regulatory change will likely result in only changes in the structure of the industry.  No cross border effects of the legislation were observed.  As a consequence, regulatory changes have no clear positive fiscal effects as increased sales in one retail sector simply displace another, without boosting cross border sales.  
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