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Abstract: In recent years, many schools have lifted their alcohol sales bans at college 

football games, possibly as a tool to increase attendance and revenues. However, spillovers 

to crime deserve consideration, given the research that links alcohol consumption and 

availability to crime. Alcohol sales may spill over to crime through their impacts on 

attendance, preferences for alcohol consumption among fans, and endogenous changes to 

policing and enforcement, although the net effect on crime is theoretically ambiguous. 

Using data from the National Incident-Based Reporting System over the 2005 to 2016 

period for law enforcement agencies that serve 33 Football Bowl Subdivision (FBS) 

schools, and utilizing difference-in-differences and triple-differences empirical strategies 

(leveraging variation in pre-vs. post-sales periods, home vs. away game days, and sales-

adopting vs. non-adopting schools), I find that alcohol sales are associated with reductions 

in arrests for liquor law violations (83.5 percent) and disorderly conduct (81.0 percent) on 

home game days. 

 

Keywords: college football; crime; alcohol policy; drinking

                                                           
* I would like to thank Reagan Baughman, Ben Blemings, David Bradford, Karen Conway, Kelsi Hobbs, Robert Mohr, 

Deniz Ozabaci, Joseph Sabia, Isaac Swensen, and participants at the 2020 Eastern Economic Association Meetings, 

2020 Southern Economic Association Meetings, and the Fall 2020 Montana State University Department of 

Agricultural Economics and Economics Brown Bag Series for comments and suggestions about this research. Any 

errors or omissions are my own. 
† Department of Agricultural Economics and Economics, Initiative for Regulation and Applied Economic Analysis, 

Montana State University; address: 103A Linfield Hall, Bozeman, MT, 59715; email: zachary.fone@montana.edu   

mailto:zachary.fone@montana.edu


1 
 

1. Introduction 

Alcohol sales in general seating areas at college football games are growing across the 

United States. In the fall 2019 season, 78 Football Bowl Subdivision (FBS) schools (out of 130) 

sold alcohol stadium-wide on game days (Hayes 2019), up from 20 just eight years prior (Briggs 

2011). This growing trend comes at a time when many schools are experiencing declining 

attendance on game days (Wilder 2020), with alcohol sales being a potential tool to entice people 

to attend more games and increase revenue. A potential consequence of alcohol sales are that they 

may induce higher levels of alcohol consumption, which may spillover to crime, as many studies 

have documented the crime-inducing effects of alcohol availability and binge drinking (Olsson 

and Wikstrom 1982; Scribner et al. 1995; Ito et al. 1996; Scribner et al. 1999; Gruenewald et al. 

2006; Carpenter 2007; Livingston 2008; Biderman et al. 2010; Carpenter and Dobkin 2010, 2015; 

Anderson et al. 2018). Alternatively, the availability of alcohol (to legal age individuals) during 

the game may curb drinking prior to and after the game, allowing fans to smooth their consumption 

of alcohol, leading to lower levels of intoxication, and potentially, crime. 

There is strong evidence that college football game days increase crime on college 

campuses (compared to non-game days), in the form of assault and alcohol-related offenses (Rees 

and Schnepel 2009), as well as increased incidence of rape victimization among college-aged 

women (Lindo et al. 2018). Increased alcohol consumption on game days may be a contributing 

factor to the heightened incidence of crime, which is consistent with studies documenting increases 

in binge drinking on college campuses on game days (Glassman et al. 2007, 2010; Neal and 

Fromme 2007; Merlo et al. 2011). However, it is theoretically ambiguous whether game day 

alcohol sales contribute to increased alcohol consumption and intoxication. Until very recently, 

little was known empirically about the crime-related consequences of stadium alcohol policies, 

apart from a handful of case studies (Boyes and Faith 1993; Bormann and Stone 2001; Menaker 

and Chaney 2014; Barry et al. 2019). In a working paper, Blemings (2020) finds that the 

introduction of alcohol sales at FBS college football games is associated with reductions in crime 

for 21-to-23 year-olds (compared to 18-to-20 year-olds) on home game days.1 

                                                           
1 More specifically, Blemings (2020) utilizes a triple-difference specification that compares home game days to non-

game days/away game days, 21-to-23 to 18-to-20 year-olds, in the periods before and after alcohol sales adoption. 
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This study contributes to the college football games and crime literature by providing some 

of the first panel-based evidence on the impact of stadium alcohol sales on game day crime, a 

question of interest to university administrators making these alcohol policy decisions. 

Additionally, this study contributes to the literature by utilizing different sample criterion and 

identification strategies than past studies (Rees and Schnepel 2009; Lindo et al. 2018; Blemings 

2020). First, I limit the sample to university law enforcement agencies, as opposed to also including 

local law enforcement agencies.2 This decision is based on the nature of the policy under study 

(stadium alcohol sales), which is much more localized than the broader impacts of game days on 

a local community. This choice comes at the cost of reduced sample size, but arguably enables 

less-diluted treatment effect estimation. Second, I utilize difference-in-differences (DD) and 

difference-in-difference-in-differences (DDD) identification strategies, which leverage variation 

in pre-vs. post-sales periods, home vs. away game days, and sales-adopting vs. non-adopting 

schools, to estimate the impact of alcohol sales on home game day crime on college campuses. 

I use daily-level crime data from the National Incident-Based Reporting System (NIBRS) 

for university law enforcement agencies serving 33 FBS schools over the 2005 to 2016 period to 

estimate the impact of stadium-wide alcohol sales on home game day crime. I gather all reports of 

crime as a summary measure, to gauge whether alcohol sales have any effect on aggregate crime. 

In addition, I analyze violent crime, given the pharmacological, behavioral, environmental, and 

empirical linkages that have been found between alcohol consumption/availability and violent 

crime (Carpenter and Dobkin 2010). Lastly, I look at arrests for crimes that are either loosely or 

explicitly linked to alcohol consumption (liquor law violations, drunkenness, driving under the 

influence, and disorderly conduct). Overall, I find that alcohol sales are associated with declines 

of roughly 80 percent for liquor law violations and disorderly conduct on home game days on 

college campuses, providing some evidence that alcohol sales do not lead to more alcohol-fueled 

crime. 

The rest of the paper proceeds as follows: Section 2 reviews the related literature on college 

football game days and crime, alcohol and crime, and game day alcohol sales policy. Section 3 

                                                           
2 University law enforcement agencies refer to campus police departments and local law enforcement agencies refer 

to police departments serving the towns/cities that schools reside in. For example, Ohio State University can be 

matched to the Ohio State University Police Department (university law enforcement agency) and the Columbus 

Division of Police (local law enforcement agency). 
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discusses theoretical mechanisms, Section 4 describes the data used in this study, Section 5 

explains the empirical framework, Section 6 presents and discusses the results, and Section 7 

concludes. 

 

2. Background 

2.1. College Football Game Days and Crime 

College football games are a popular form of entertainment in the United States, having 

attracted nearly 37 million attendees to FBS football games in 2019 (NCAA 2019). While a form 

of entertainment, they may also serve as a medium for crime, as social learning theory (Bandura 

1973) posits that merely viewing player aggression could trigger an act of aggression by fans. In a 

more comprehensive model of spectator aggression, Branscombe and Wann (1992) suggest that 

for spectators who closely identify with one of the participating teams (i.e., a diehard fan), 

witnessing their team lose may trigger an aggressive act for the purpose of boosting self-esteem. 

In addition, a meta-analysis of the alcohol-aggression literature by Ito et al. (1996) finds that 

alcohol consumption can increase aggression, which may exacerbate the aggression-inducing 

effects of being a spectator fan. 

Given the theories of spectator aggression from the psychology literature, one may wonder 

to what extent college football games lead to criminal behavior. The pioneering study of the 

relationship between college football games and crime is that of Rees and Schnepel (2009). For 

their analysis, they gather a panel of law enforcement agencies with jurisdiction over 26 FBS 

schools over the 2000 to 2005 period (using crime data from the NIBRS) and find evidence of 

large increases in crime on home game days (compared to non-game days). They find that home 

games are associated with a 9 percent increase in assault, an 18 percent increase in vandalism, a 

13 percent increase in DUI, a 41 percent increase in disorderly conduct, and a 76 percent increase 

in liquor law violations. Rees and Schnepel (2009) note that the relationship between home games 

and crime may be mechanical in nature, as home games attract a temporary, but substantial, influx 

of attendees from outside of the host community. However, evidence from upset wins and losses 

suggest that fans react to the outcome of games: for upset losses, they find that assault increases 

by 112 percent, vandalism by 61 percent, DUI by 22 percent, and liquor law violations by 45 

percent. Alternatively, for upset wins, they find that assault increases by 36 percent, vandalism by 
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46 percent, DUI by 77 percent, disorderly conduct by 93 percent, and liquor law violations by 119 

percent. Interesting to note are the differential responses within types of crime across game 

outcomes; assaults increase more for upset losses than wins, suggesting that upset losses lead to 

more aggression among fans than elation that may ensue from an upset win. In contrast, DUI 

increases more for upset wins than losses, perhaps reflecting that celebratory effects of upset wins 

lead to more drinking, and hence, higher probability of driving drunk. 

A recent study by Lindo et al. (2018) expands upon the sample analyzed by Rees and 

Schnepel (2009) and takes a more focused look at the impact of college football game days on 

campus sexual violence. Using a panel of law enforcement agencies with jurisdiction over 96 

FBS/FCS schools over the 1991 to 2012 period (NIBRS data), Lindo et al. (2018) find robust 

evidence that college football game days increase reports of rape victimization among 17-to-24 

year-old women by 28 percent (41 percent on home game days and 15 percent on away game 

days).3 Back of the envelope calculations suggest that the additional rapes induced by college 

football game days translate to an annual social cost of $193 million for FBS games and $29 

million for FCS games (in 2015 dollars). While not directly addressed, Lindo et al. (2018) believe 

that the mechanism between sexual violence and game days is that game days are closely linked 

with partying and excessive drinking. Therefore, as game days induce college students to party 

and drink excessively, the probability of sexual violence likely rises. 

2.2. Alcohol and Crime 

The literature on the criminogenic effects of alcohol broadly span studies leveraging 

natural experiments across four types of alcohol regulation: (i) tax/price restrictions, (ii) age-based 

restrictions, (iii) spatial restrictions, and (iv) temporal restrictions (Carpenter and Dobkin 2010).4 

For the purpose of this study, which analyzes alcohol sales at college football games, I limit my 

review to those studies looking at spatial and temporal restrictions on alcohol availability (most 

applicable to game day alcohol sales). Before surveying the literature on alcohol regulation and 

                                                           
3 FBS refers to Football Bowl Subdivision and FCS refers to Football Championship Subdivision. Prior to 2006, the 

FBS and FCS were known as Division I-A and Division I-AA, respectively. As of the 2021 season, 130 schools 

participate in the FBS and 128 schools in the FCS. 
4 This section draws heavily from Carpenter and Dobkin (2010), a comprehensive review of the literature on alcohol 

regulation and crime. 
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crime, I review what is known about alcohol and crime from pharmacological, behavioral, and 

environmental perspectives. 

Carpenter and Dobkin (2010) rank the causal pathways of alcohol consumption to crime 

as follows: (i) direct pharmacological effects on aggression and cognitive functioning, (ii) the 

“excuse” mechanism, and (iii) the role of social interaction and venues. From a pharmacological 

perspective, heavy alcohol consumption can increase aggression and emotional responses, which 

may increase violence (such as murder, rape, robbery, and assault). In addition, the inhibiting 

effects of alcohol on cognitive function and decision-making may induce myopic behavior, in 

which people may be more likely to engage in crime because they fail to recognize the 

consequences of such actions. Alternatively, alcohol can lead to a higher risk of victimization: 

extreme levels of alcohol consumption induce sedation as opposed to aggression, which makes for 

an easy target for crime. 

From a behavioral perspective, alcohol consumption may provide an “excuse” for criminal 

behavior, working to increase crime (Carpenter and Dobkin 2010). Potential offenders may believe 

that their intoxication will be treated as a mitigating factor if they are apprehended for a crime. 

Additionally, the state of intoxication may also be used as an excuse to justify antisocial behavior 

more generally. From an environmental perspective, alcohol consumption may increase 

interpersonal crime by increasing social contact (Carpenter and Dobkin 2010). Alcohol is often 

consumed in social settings (bars, social gatherings, sporting events, etc.), thereby increasing social 

contact, which could independently work to increase interpersonal crime in addition to the 

pharmacological and behavioral impacts of alcohol consumption on crime. 

The link between alcohol consumption and crime has attracted scores of research analyzing 

the impacts of alcohol regulation on crime. Most relevant to game day alcohol sales are studies 

that analyze temporal and spatial restrictions on alcohol availability. For spatial alcohol 

availability, many studies find that additional alcohol outlets (on-and off-premise locations) in a 

geographic area are associated with higher rates of crime (Scribner et al. 1995, 1999; Gruenewald 

et al. 2006; Livingston 2008; Anderson et al. 2018), in particular for violent crimes such as assault. 

In the most recent paper, and perhaps the most convincing in terms of research design, Anderson 

et al. (2018) find an elasticity of crime with respect to drinking establishments of 0.35 to 0.48 for 

violent crime and 0.12 to 0.20 for property crime (leveraging variation in counties in Kansas 
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moving from “dry” to “wet,” i.e., allowing alcohol sales at bars and restaurants). Introducing 

alcohol sales at college football games can be thought of as a form of loosening spatial restrictions 

on alcohol availability on college campuses, as it adds another venue (football stadium) where fans 

can drink. Considering the evidence above, one may surmise that introducing alcohol sales at 

football games would lead to increased crime (especially violent crime). 

Alcohol sales bans at college football games can also be thought of as a temporal restriction 

on alcohol availability, as they limit the availability of alcohol during the game (unlikely to 

eliminate consumption, due to imperfect enforcement). Research on temporal restrictions to 

alcohol availability and impacts on crime leverage variation in Saturday (Olsson and Wikstrom 

1982) or Sunday alcohol sales laws (Ligon and Thyer 1993; Heaton 2012) and time-of-day based 

restrictions for alcohol sales at off-premise (Marcus and Siedler 2015) and on-premise (Biderman 

et al. 2010) locations. These studies find that temporal restrictions on alcohol availability are 

associated with reductions in crime.5 Heaton (2012) looks at the liberalization of temporal 

restrictions, studying the impact of lifting the off-premise Sunday liquor sales ban in various 

counties in Virginia. Heaton (2012) finds that lifting the ban on Sunday liquor sales increases low-

level property/public order crime by 5 percent and alcohol-involved serious crime by 10 percent 

on Sundays.6 If the findings from this literature apply to the temporal availability of alcohol at 

college football games, it suggests that introducing alcohol sales at college football stadiums may 

lead to more crime on game days. However, as I will discuss in Section 3.2, lifting the ban on 

alcohol sales during the game could allow fans to substitute alcohol consumption across periods 

(pre-game, during the game, and post-game), potentially smoothing their alcohol consumption and 

lowering peak intoxication, working to reduce crime. 

2.3. Alcohol Sales at College Football Games and Crime 

College football games are often tied to partying and alcohol consumption on college 

campuses (Glassman et al. 2007, 2010; Neal and Fromme 2007; Merlo et al. 2011).  In a case study 

of University of Texas at Austin students over the course of two college football seasons, Neal and 

                                                           
5 Marcus and Siedler (2015) analyze a ban on late-night off-premise sales on alcohol-related hospitalizations in 

Germany and find a 7 percent decrease in alcohol-related hospitalizations as a result of the ban. They also find evidence 

of a decrease in hospitalizations due to assault as a result of the ban. 
6 “Serious crime” as defined by Heaton (2012) pertains to the NIBRS Group A crimes, which includes the FBI’s Part 

I crimes of murder, rape, assault, robbery, burglary, larceny, motor vehicle theft, and arson, as well as non-Part I 

crimes such as simple assault, fraud, drug offenses, and weapon law violations. 
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Fromme (2007) find increased rates of alcohol consumption on game days. Interesting to note is 

that alcohol consumption increased for both home and away game days, which lends some 

credence to the idea that college football game days represent a drinking and partying event for 

some college students, even if they do not attend the game. Similar to Neal and Fromme (2007), 

Glassman et al. (2007) find that college football fans (students, alumni, and other fans) drink more 

on game days than other days when they party or socialize. 

In addition, Glassman et al. (2010) find that 16 percent of students engage in “extreme 

ritualistic alcohol consumption” and 36 percent consume five or more drinks (four or more for 

females) on college football game days (from survey data at a large university in the southeastern 

United States).7 Similarly, Merlo et al. (2011) find that between 32 and 40 percent of fans at college 

football tailgates produced breath samples over the legal limit for driving (breath alcohol content 

of 0.08 or higher), using survey data from two universities. Given the ubiquity of alcohol 

consumption on game days, and the link between alcohol and crime (Carpenter and Dobkin 2010), 

game day alcohol sales may heighten alcohol consumption, potentially leading to more crime.8 In 

fact, a National Collegiate Athletic Association (NCAA) Executive Committee report in 2005 

recommended that all member schools prohibit the sale of alcohol during sporting events (NCAA 

2005). 

To date, there have been a few case studies (Boyes and Faith 1993; Bormann and  Stone  

2001; Menaker and Chaney 2014; Barry et al. 2019) and one panel study (Blemings 2020) that 

have examined the impact of alcohol sales at college football games on crime.9 Boyes and Faith 

                                                           
7 Glassman et al. (2010) define “extreme ritualistic alcohol consumption” as consuming 10 or more drinks on game 

day for a male and eight or more drinks on game day for a female. 
8 In addition to problem drinking, college football has also been shown to reduce student academic performance, at 

least for successful football programs (Lindo et al. 2012; Hernández-Julián and Rotthoff 2014). Using data from the 

University of Oregon, Lindo et al. (2012) find that grades for male students fall in absolute terms and relative to female 

students with the success of their school’s football team. The underlying mechanisms appear to be increased likelihood 

of alcohol consumption, decreased studying, and increased partying associated with football team success. Similarly, 

using data from Clemson University, Hernández-Julián and Rotthoff (2014) find that football team success is 

negatively associated with student academic performance. However, in contrast to Lindo et al. (2012), Hernández-

Julián and Rotthoff (2014) find that female student academic performance is more responsive to team success than 

males. 
9 Case studies may suffer from methodological flaws as it pertains to identifying the causal impacts of policy changes. 

In the context of a case study examining one treated unit, a before/after estimator is often used, in which any change 

in the outcome post-policy implementation could be a result of the policy, but could also reflect temporal trends in the 

outcome, unrelated to the policy itself. In addition, analysis of one or a few treated units limits the scope for external 

validity. 
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(1993) study a ban on bringing alcohol into the stadium on game days at Arizona State University. 

Using data on arrests for driving-while-intoxicated (including information on arrestee blood 

alcohol concentration), they find that after the ban was put in place there was a 13 percent increase 

in blood alcohol concentration (relative to the sample mean) for DWI arrestees. Most notably, they 

find that the largest rise in blood alcohol concentration (BAC) occurred for post-game period DWI 

arrests. These results suggest that the ban on alcohol during the game led fans to substitute alcohol 

consumption into the post-game period. In contrast, a similar type of case study by Bormann and 

Stone (2001) finds that the University of Colorado at Boulder’s ban on alcohol sales at home games 

was associated with reductions in game day stadium ejections, arrests, assaults, and student 

referrals to judicial affairs. 

Studying the impact of alcohol sales adoption, Barry et al. (2019) find that criminal 

incidents increased for an FBS school (identity of school not disclosed) in the two years after 

alcohol sales were instituted, relative to the level of incidents in the three years preceding the 

policy change. Similarly, using an expanded sample of seven FBS schools, some of which sell 

alcohol on game days, Menaker and Chaney (2014) find some evidence that alcohol sales are 

positively correlated with alcohol-related arrests, although the strongest positive correlation is 

found for attendance and crime.10 

In a working paper, Blemings (2020) studies the impact of alcohol sales policy changes for 

eight FBS schools, with a total panel of 44 schools over the 2008 to 2015 period. Using crime data 

from the NIBRS, Blemings (2020) estimates a triple-difference model that compares legal age (21-

to-23 year-olds) to non-legal age (18-to-20 year-olds) individuals, home game days to non-game 

days/away game days, in the periods before and after alcohol sales adoption. The decision by 

Blemings (2020) to compare crime for those above the minimum legal drinking age to those below 

is driven by concerns about potential changes in enforcement/policing efforts following the 

introduction of alcohol sales, with this comparison serving to difference out the unobserved 

heterogeneity that is common among both age groups. Using this strategy, Blemings (2020) finds 

decreases in assault, simple assault, vandalism, rape, and liquor law violations for 21-to-23 year-

olds on home game days at schools with alcohol sales. The declines range from 8.9 percent for 

                                                           
10 The identity of schools in the sample and the number of schools with alcohol sales are not disclosed in the study. 
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assault to 70.7 percent for liquor law violations.11 In Section 5, I discuss my empirical framework 

and the rationale for my sample selection/modeling choices over the empirical approaches used in 

the prior literature. 

2.4. Alcohol Sales Policy and Attendance/Revenue 

A potential motivation for implementing alcohol sales at college football games is to 

increase attendance and revenue. Alcohol sales may work to enhance the in-game experience for 

fans by increasing their concessions options, but it could also drive away fans who prefer an 

alcohol-free environment. Three studies to date examine the impact of alcohol sales at college 

football games on attendance and/or revenue (Huang and Dixon 2013; Chastain et al. 2017; 

Augustin et al. 2018), all finding no evidence of increases in attendance or revenue. Augustin et 

al. (2018) find a negative association between alcohol sales and attendance, using a panel of 125 

FBS schools over the 2010 to 2014 period. Similarly, Chastain et al. (2017) find no evidence that 

alcohol sales are associated with increased attendance or revenue, using a smaller panel of 29 FBS 

schools (all from mid-major conferences) over the 2005 to 2012 period. In a case study of financial 

reports from a major FBS school (identity not disclosed in study), Huang and Dixon (2013) 

simulate the impact on revenue if the school were to institute alcohol sales. They find that revenue 

does increase, but very minimally, and likely does not exceed the costs of supporting such policy. 

From a profit-motive perspective, the handful of studies to date do not support the idea that 

instituting alcohol sales on game days works to increase attendance and revenue. 

 

3. Theoretical Mechanisms 

Introducing alcohol sales on game days can be thought of as easing temporal and spatial 

restrictions on alcohol availability. As it pertains to crime, there are three channels that I consider 

in which introducing alcohol sales at college football games may spill over to crime (either 

                                                           
11 Leveraging age-based variation in the legality of alcohol consumption is an established identification strategy to 

study the impacts of alcohol availability on crime (Carpenter and Dobkin 2015), but in the context of alcohol sales at 

college football games, 18-to-20 year-olds may not be a clean control group for 21-to-23 year-olds. As one example, 

policing and enforcement changes in response to alcohol sales may explicitly target underage individuals, which limits 

the ability of 18-to-20 year-olds to serve as an appropriate control group. In addition, in-game sales may affect the 

availability of alcohol for underage individuals if there happens to be imperfect enforcement (e.g., receiving alcohol 

from legal age peers). 
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positively or negatively): (i) the role of attendance (as well as the composition of fans), (ii) 

preferences for alcohol consumption among fans, and (iii) endogenous policing/enforcement. I 

discuss each of these channels in turn. 

3.1. Attendance 

Alcohol sales may be used as a tool to enhance the in-game experience to counteract 

declining attendance. From a criminal perspective, there are a couple of ways that alcohol sales’ 

impact on attendance could influence crime, which I categorize into: (i) the total number of fans 

who attend a game and (ii) the composition of fans who attend a game. If alcohol sales increase 

the number of fans who attend a game, mechanistically we would expect crime to rise. From a fan 

composition standpoint, allowing the sale of alcohol could draw more people to attend who wish 

to drink during the game, while it could also drive away non-drinkers and “responsible” drinkers, 

who may fear a less-friendly atmosphere in a stadium that serves alcohol. While the net effect on 

total attendance may be ambiguous, it’s likely safe to assume that allowing the sale of alcohol will 

lead to an increase in the share of fans who are alcohol-seeking. Hence, holding total attendance 

constant, an increase in the share of fans who are alcohol-seeking may also precipitate an increase 

in total alcohol consumption and intoxication levels among fans, working to increase crime. 

Empirically, as discussed in the prior section, the literature to date has not found alcohol sales to 

be associated with increased attendance (Chastain et al. 2017; Augustin et al. 2018).12 

3.2. Preferences for Alcohol Consumption (Substitution vs. Complementarities) 

In 1981, Arizona State University instituted a ban on fans being able to bring alcohol into 

the stadium during their home football games. Boyes and Faith (1993) study this ban and develop 

a model of temporal regulation and intertemporal substitution. In their model, there are three 

consumption periods (pre-game, during the game, and after the game), in which consumers have 

additively separable utility across periods. An important modeling assumption is that reducing 

alcohol consumption in one period increases the marginal utility of alcohol consumption in other 

periods. A ban on alcohol during the game increases the relative price of alcohol consumption in 

                                                           
12 In an unreported analysis, I estimate the impact of alcohol sales on attendance for the schools in my sample. While 

statistically insignificant, the estimates suggest that alcohol sales are associated with a 1.7 to 3.2 percent reduction in 

home game attendance. Additionally, an analysis of pre-alcohol sales trends in attendance does not suggest that alcohol 

sales are adopted in response to declining attendance (relative to non-sales schools). 



11 
 

the second period (during the game), which may elicit substitution of alcohol consumption to the 

non-regulated periods (before or after the game). However, without incorporating fan preferences 

for “smoothing” alcohol consumption across periods (substitution) versus the complementarity of 

alcohol consumption across periods, their model is unable to say whether the ban on alcohol during 

the game leads to higher total alcohol consumption (and intoxication) on game days. 

Boyes and Faith (1993) include an empirical analysis of the ban, finding that in its wake 

the intoxication levels (measured by BAC) of DWI arrestees were higher than they were prior to 

the ban. In particular, BAC was the highest for DWI arrests that occurred after the game, 

suggesting that fans were substituting their alcohol consumption to post-game periods. To the 

extent that lifting a ban has the opposite effect of imposing a ban, it may suggest that lifting the 

ban on alcohol sales will lead to “consumption smoothing” of alcohol across the three periods, 

leading to lower intoxication, and potentially crime as well. Alternatively, if alcohol consumption 

is complementary across periods, allowing the sale of alcohol during the game may increase total 

alcohol consumption and intoxication levels, working to increase crime. Ultimately, the 

substitutability/complementarity of alcohol consumption across periods depends on the individual 

preferences of fans.13 

3.3. Endogenous Policing and Enforcement 

When examining the adoption of alcohol sales at college football games and potential 

impacts on crime, endogeneity concerns arise regarding policing and enforcement. It is possible 

that when schools introduce game day alcohol sales, they may also increase their policing efforts 

and enforcement of alcohol-related crime (or crime in general). If we expect that schools bundle 

alcohol sales with increased enforcement, then we may expect arrests to rise systematically. 

Alternatively, if fans expect that alcohol sales will be met by increased policing and enforcement, 

then the probability of detection/fines/punishment for crime rises, increasing the opportunity cost 

of crime, hence we may expect crime to fall. 

                                                           
13 It is also possible that intertemporal consumption preferences depend on the timing of the game as well (e.g., 

afternoon versus evening games). In addition, intertemporal consumption preferences may be altered by myopia and 

impaired decision-making induced by alcohol consumption (Carpenter and Dobkin 2010). Lastly, in-game alcohol 

sales may lead to substitution by type of alcohol, i.e., pre-sales, fans may try to smuggle liquor into the stadium, while 

post-sales, they substitute to in-stadium beer – with such a switch possibly lowering intoxication (through lower 

alcohol-by-volume consumption). 
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Across the three channels considered (attendance, preferences for alcohol consumption, 

and endogenous policing/enforcement), it is theoretically ambiguous as to whether we expect 

alcohol sales to increase or decrease crime on game days. Crime may rise if attendance increases 

and/or alcohol consumption/intoxication increases. Alternatively, crime may fall if alcohol 

consumption is smoothed (and intoxication is lowered) and/or criminal participation falls in 

response to increased enforcement/policing efforts. Given the ambiguity of the net impact of these 

channels, determining the effect of alcohol sales on game day crime is an empirical question. I 

start by describing the data used in this study (Section 4), followed by the empirical framework 

(Section 5), and then the discussion of the results (Section 6). 

 

4. Data 

4.1. Crime Data 

The crime dataset used in this study is the FBI’s National Incident-Based Reporting System 

(NIBRS).14 The NIBRS is an administrative dataset of criminal incident reports from law 

enforcement agencies across the United States. The NIBRS has data available back to 1991, with 

the most recent data available for 2016. Reporting to the NIBRS is voluntary, and as of 2016, 38 

states and Washington D.C. participate in the NIBRS, encompassing 6,849 law enforcement 

agencies, which cover more than 100 million US inhabitants (FBI 2017a,b). The unit of analysis 

in the NIBRS is a criminal incident. A criminal incident is one or more offenses committed by an 

individual, or a group of individuals working in concert, at the same time and place. The NIBRS 

includes a record for each criminal incident reported to a law enforcement agency, including the 

time of the incident (by hour of the day), types of crime involved (up to three), and demographic 

information (age, sex, and race/ethnicity) of up to three offenders and arrestees. Following Lindo 

et al. (2018), days are redefined as spanning from 6:00am in day t to 5:59am in day t + 1. This 

ensures that game day variables capture any post-game spillovers to the early hours of the next 

day. 

                                                           
14 The NIBRS data used in this study can be downloaded from the Inter-university Consortium for Political and Social 

Research (ICPSR): https://www.icpsr.umich.edu/web/NACJD/series/128 (National Archive of Criminal Justice Data 

2021) 

https://www.icpsr.umich.edu/web/NACJD/series/128
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For the empirical analysis, I use reported offenses for all crime (sum of all incidents) and 

violent crime (incidents that include any of the following: murder, rape, robbery, and assault) as 

the main outcomes of interest.15 In addition, I collect data for “Group B” offenses, such as arrests 

for disorderly conduct, DUI, drunkenness, and liquor law violations. Group B offenses are only 

included in the NIBRS for arrests, and do not include the hour of the day that the arrest occurred, 

so I am not able to redefine days as spanning from 6:00am in day t to 5:59am in day t + 1.16 The 

motivation for analyzing these types of crime is that they are either loosely (disorderly conduct) 

or explicitly (DUI, drunkenness, and liquor law violations) tied to alcohol consumption.17 

In my sample, there are 33 FBS schools that are matched to their respective university law 

enforcement agencies from the NIBRS. The list of schools and the years they appear in the sample 

can be found in Table 1. 

4.2. Game Data 

Game day information for this study are collected from CollegeFootballData.com, which 

houses data on each game played in the FBS by season, containing information on the teams 

playing, final score of the game, and the venue where the game was played (Gilani et al. 2021). 

Matching daily-level crime from the NIBRS with college football game days yields 4,088 game 

day observations over the 2005 to 2016 period.18 Table 2 displays the distribution of game day 

observations across days of the week, with Saturday being the most frequent game day, comprising 

                                                           
15 For example, a criminal incident that includes both a robbery and an assault would be coded as a reported offense 

for violent crime. Equivalently, a criminal incident that includes only an assault would also be coded as a reported 

offense for violent crime. A criminal incident that includes an assault and a motor vehicle theft (a form of property 

crime) would separately be coded as a reported offense for violent crime and a reported offense for property crime. 

All the above examples of criminal incidents would be coded as a reported offense for “all crime.” In the raw NIBRS 

data over the 2005 to 2016 period, 89.9 percent of criminal incidents include only one reported type of crime. 
16 When analyzing these arrests, home and away game days are defined as the day of and day after a home/away game 

so that the measures capture arrests that occur after midnight on the day of the game. Defining home and away game 

days as only the day of the home/away game yields a qualitatively similar set of results. 
17 While drunkenness and DUI are self-evident, the NIBRS defines disorderly conduct as “any behavior that tends to 

disturb the public or decorum, scandalize the community, or shock the public sense of morality.” Liquor law violations 

are defined as “(Except Driving Under the Influence and Drunkenness) the violation of laws or ordinances prohibiting 

the manufacture, sale, purchase, transportation, possession, or use of alcoholic beverages.” 
18 Due to incomplete game data in prior years, the sample is limited to 2005 to 2016. Additionally, due to incomplete 

reporting over time for some of the matched law enforcement agencies in the NIBRS, for some schools, not all games 

that were played over the 2005-2016 sample period are observed. 
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88 percent of all game day observations in the sample. The sample is limited to regular-season 

home and away game days, which fall within the months of August through December.19 

4.3. Policy Data 

Data for alcohol sales policy are collected through multiple sources. Searches by school 

typically involve the following sequence: (i) searching athletic department websites for any 

information regarding game day alcohol sales, (ii) web searches of news articles pertaining to 

game day alcohol sales, and (iii) email correspondence with athletic departments regarding game 

day alcohol sales. Of the 33 schools in the sample, through 2016, seven schools have game day 

alcohol sales in general seating areas.20 In a more limited form, three schools in the sample 

implemented “beer gardens” on game days, which allow the sale of beer/wine to game attendees 

in a restricted area of the stadium, in which any alcohol purchased in the “beer garden” must be 

consumed there. 

Protocol for alcohol sales are mostly homogeneous across schools, with sales restricted to 

those ages 21 and older, no hard alcohol (just beer and wine), up to two beverages per purchase, 

and sales being cut-off at the end of the third quarter. There is some heterogeneity in policy, such 

as sales via concourses and/or direct selling in seated sections by vendors, and whether purchased 

alcohol can be brought back to the student seating section. Given that there are only seven schools 

that implement game day alcohol sales in the sample period, and no obvious bundling of policy 

types, there is limited scope to exploit policy heterogeneity.21 

Descriptive statistics for matched game and crime data can be found in Figures 1-2 and 

Tables 3-4. Figure 1 presents daily-level crime means by type of school (sales-adopters and non-

sales) and type of day (home game days, away game days, non-game days, and non-game day 

Saturdays).22 Evident in Figure 1, crime is much higher on college campuses on home game days 

                                                           
19 Postseason games are typically played at neutral sites and therefore are not true home or away game days. 
20 Colorado State and Louisville have their university law enforcement agencies present in the NIBRS, however, they 

have alcohol sales in place throughout the sample period. Since they are “already treated” schools, they aren’t suitable 

as treatment or control groups, so they were not included in the analysis sample. 
21 Also worth mentioning is that some schools may change their “re-entry” policies at the time of alcohol sales policy 

changes. Once alcohol sales are in place, schools may no longer allow “re-entry,” meaning fans can’t leave at halftime 

(possibly to tailgate/drink) and then later return to their seats. Re-entry could also have crime effects, although 

consistent documentation on these policies is scant. 
22 Throughout the remainder of the paper, “sales-adopters” refer to schools who adopt alcohol sales during the sample 

period and “non-sales” refer to schools that do not adopt alcohol sales during the sample period. 
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than any other type of day, consistent with evidence from the prior literature (Rees and Schnepel 

2009; Lindo et al. 2018). Worth emphasizing, compared to non-game day Saturdays, crime is 

higher on home game days (88 percent of game days fall on Saturdays, see Table 2), suggesting 

that the game day crime effect is not completely driven by day-of-week effects (empirical models 

control for day-of-week fixed effects). 

For Figure 2, the sample is restricted to sales-adopting schools, with means presented 

separately for the pre-and post-sales period, and by home (treatment) and away (control) game 

days. The final bar in these graphs, labeled “DD,” presents a difference-in-differences estimate 

(via difference in means), by comparing home to away game day crime in the periods before and 

after alcohol sales adoption. Across reported offenses and Group B arrests, alcohol sales are 

associated with reductions in home game day crime. 

Table 3 presents daily-level crime means (inclusive of game and non-game days) and 

school characteristics by type of school (sales-adopters and non-sales). Rates of crime are 

generally similar across school types. For the school characteristics, sales-adopting schools have 

slightly higher enrollment and season winning percentage than non-sales schools, but slightly 

lower game attendance.23 In Table 4, the sample is restricted to game days, with means separately 

presented for home and away game days and by type of school. As was seen visually in Figure 1, 

crime is higher on home game days than away game days. 

 

5. Empirical Framework 

The main identification strategies utilized in this paper leverage home game days as the 

“treatment” days and away game days as the “control” days. This is a divergence from the previous 

literature, which typically uses non-game days as the “control” days (Rees and Schnepel 2009; 

Lindo et al. 2018; Blemings 2020). Using away game days as the control group aims to remove 

any underlying trends in game day crime (common to both home and away game days) that could 

                                                           
23 In Appendix Table 1, I present means for school/football characteristics for the FBS schools in/not-in the NIBRS-

matched sample. In terms of football characteristics (games per season, share home games, home game attendance, 

and season winning percentage), the schools in the sample are fairly similar to the FBS schools not in the sample. For 

school characteristics, the NIBRS-matched schools tend to have lower performing students (as measured by SAT 

scores) than the non-NIBRS-matched FBS schools. Notably, sales-adopting schools have the lowest SAT scores, 

highest share of students receiving any financial/grant aid, and the lowest retention rate. 
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be spuriously correlated with alcohol sales adoption.24 In addition, I restrict the sample to 

university law enforcement agencies (i.e., campus police departments), while the prior literature 

utilizes both local and university law enforcement agencies (Rees and Schnepel 2009; Lindo et al. 

2018; Blemings 2020).25, 26 For broader game day crime effects (as opposed to the narrower effect 

of alcohol sales on game day crime), it is arguably more appropriate to also include local law 

enforcement agencies in the sample, as do Rees and Schnepel (2009) and Lindo et al. (2018). It is 

possible for sporting events to impact crime for those who do not attend the game, as evidenced 

by Card and Dahl (2011), who find that upset losses for local NFL teams lead to a 10 percent 

increase in at-home violence by men against women.27 However, the impacts of stadium alcohol 

sales are likely more limited than game days more broadly, as the effects operate through the 

channels of game attendance and/or alcohol consumption patterns for those who attend the game, 

hence, impacts on crime should be more localized to the campus community. Game days can 

impact crime through channels that do not include attending the game (viewership alone, social 

gatherings, etc.), and therefore, impacts on crime can extend beyond the campus community. 

While it is possible for local police departments to patrol for college campuses on game days, the 

majority of campus crime should be captured by campus police departments. Therefore, restricting 

the sample to university law enforcement agencies (campus police departments) should enable 

less-diluted treatment effect estimation and be less-likely to capture more general underlying 

trends in crime that are independent of stadium alcohol sales. 

                                                           
24 The adoption of alcohol sales could potentially be met by information campaigns (such as responsible drinking) and 

changing enforcement patterns on game days. To the extent that these ancillary components of alcohol sales adoption 

(anything apart from the selling of alcohol in stadiums) are common to both home and away game days, using away 

game days as the control group will net out these impacts, thereby isolating the impact of alcohol sales on home game 

day crime.  
25 By restricting the sample to university law enforcement agencies, I lose four sales-adopting schools from the 

NIBRS-matched sample (Miami-Ohio, University of Louisiana-Monroe, University of North Texas, and University 

of Texas-El Paso). University of Texas-El Paso’s local law enforcement agency only appears in the NIBRS from 

2005-2007, while they adopt alcohol sales in 2012. The local law enforcement agencies for Miami-Ohio and 

University of Louisiana-Monroe only appear in 2016, with Miami-Ohio adopting alcohol sales in 2016 and University 

of Louisiana-Monroe in 2013. The University of North Texas’ local law enforcement agency appears throughout the 

sample period (2005-2016), with alcohol sales being adopted in 2014. 
26 Rees and Schnepel (2009) use only local law enforcement agencies while Lindo et al. (2018) and Blemings (2020) 

use both local and university law enforcement agencies. In Section 6.3, I present estimates from a local law 

enforcement agency sample and a local/university law enforcement agency sample, as well as with an empirical 

framework more similar to the prior literature (Rees and Schnepel 2009; Lindo et al. 2018). 
27 It is possible for game-induced violence to occur at home after attendees return from the game. However, Card and 

Dahl (2011) note that “the spike in violence after an upset loss is concentrated in a narrow time window surrounding 

the end of the game” (p. 130). 
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I first estimate a difference-in-differences Poisson model at the law enforcement agency-

by-day level of the following form: 

𝑌𝑎𝑐𝑡 = exp[𝛽0 + 𝛽1𝐻𝑜𝑚𝑒𝑐𝑡 + 𝛽2𝑃𝑜𝑠𝑡𝑐𝑡 + 𝛽3𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 + 𝜃𝑎 + 𝛾𝑿𝒕 + 휀𝑎𝑐𝑡] (1) 

where 𝑌𝑎𝑐𝑡 is the number of crimes reported to law enforcement agency a, serving school c, on day 

t.28 𝐻𝑜𝑚𝑒𝑐𝑡 is an indicator equal to 1.0 if school c played a home game on day t (zero otherwise). 

𝑃𝑜𝑠𝑡𝑐𝑡 is an indicator equal to 1.0 if school c has stadium alcohol sales during the current season 

(zero otherwise).29 𝛽3, the coefficient on 𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡, is the difference-in-differences 

estimator of interest. 𝜃𝑎 are law enforcement agency fixed effects and 𝑿𝒕 are a set of time-varying 

controls that are common to law enforcement agencies (day-of-week fixed effects, year-by-month 

fixed effects, and indicators for holidays). The inclusion of law enforcement agency fixed effects 

ensures that identification is coming from within-agency variation and not across-agency variation. 

Day-of-week, holiday, and year-by-month fixed effects account for temporal and across-day 

variation in crime that is common across law enforcement agencies.30 Standard errors are clustered 

at the school level (the source of policy variation). 

This difference-in-differences identification strategy borrows from the approach of Heaton 

(2012); which in the context of off-premise Sunday alcohol sales legalization, restricts the sample 

to counties who legalize Sunday sales, comparing crime on Sundays (treatment) to other days of 

the week (control), in the periods before and after Sunday sales were legalized. Similarly, for 

equation (1), I limit the sample to sales-adopting schools, and compare crime on home game days 

(treatment) to away game days (control), in the periods before and after alcohol sales were 

implemented. 

In addition to difference-in-differences (DD), I also estimate a difference-in-difference-in-

differences (DDD) model, which additionally exploits variation in schools that do and do not adopt 

stadium alcohol sales:  

                                                           
28 No law enforcement agencies in the sample serve multiple schools. 
29 Beer gardens are not included in the coding of 𝑃𝑜𝑠𝑡𝑐𝑡, as they are a more limited form of alcohol availability on 

game days. However, beer gardens are included as control variables. Specifically, I include two variables related to 

beer gardens: (i) an indicator equal to 1.0 if school c has a beer garden during the current season (zero otherwise) and 

(ii) an interaction between the beer garden indicator and home game days. In Section 6.3, I discuss estimates that 

include beer gardens as part of the main policy variable. 
30 Indicator variables are included for the following holidays: Labor Day, Columbus Day, Halloween, Veterans Day, 

Thanksgiving Day, Christmas Day, and New Year’s Eve. 



18 
 

𝑌𝑎𝑐𝑡 = exp[𝛽0 + 𝛽1𝐻𝑜𝑚𝑒𝑐𝑡 + 𝛽2𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛽3𝑃𝑜𝑠𝑡𝑐𝑡 + 𝛽4𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑆𝑎𝑙𝑒𝑠𝑐 +  

𝛽5𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑌𝑒𝑎𝑟𝑡 + 𝛽6𝑆𝑎𝑙𝑒𝑠𝑐 × 𝑌𝑒𝑎𝑟𝑡 + 𝛽7𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 + 𝜃𝑎 + 𝛾𝑿𝒕 + 휀𝑎𝑐𝑡] (2) 

where all is the same as equation (1), with the addition of 𝑆𝑎𝑙𝑒𝑠𝑐, 𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑆𝑎𝑙𝑒𝑠𝑐, 𝐻𝑜𝑚𝑒𝑐𝑡 ×

𝑌𝑒𝑎𝑟𝑡, and 𝑆𝑎𝑙𝑒𝑠𝑐 × 𝑌𝑒𝑎𝑟𝑡. 𝑆𝑎𝑙𝑒𝑠𝑐 is an indicator equal to 1.0 if school c implemented stadium 

alcohol sales at any point during the sample period (zero otherwise).31 In addition to the increased 

sample size, the DDD approach in equation (2) renders the analysis robust to unobserved changes 

in home game day crime that are time-varying or specific to certain types of schools (sales-adopters 

vs. non-sales schools).  For example, if there are changes in home game attendance or other game 

day policies over time that are common across schools, those effects will be captured by the 

𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑌𝑒𝑎𝑟𝑡 interactions. 

Paramount to the DD and DDD estimates being interpreted as causal is the degree to which 

the parallel trends assumptions is thought to hold. While the true counterfactual trends for sales-

adopting schools are fundamentally unobserved, trends in game day crime can be analyzed prior 

to the adoption of stadium alcohol sales. If trends in crime on home game days are similar to trends 

in crime on away game days prior to adoption, then the plausibility of the parallel trends 

assumption holding is strengthened. To test for parallel trends in the pre-sales period, as well as to 

explore the dynamics of the treatment effect in the post-sales period, for the DD approach I 

estimate an event study model of the following form: 

𝑌𝑎𝑐𝑡 = exp[𝛽0 + 𝛽1𝐻𝑜𝑚𝑒𝑐𝑡 + 𝛽2𝑃𝑜𝑠𝑡𝑐𝑡 + ∑ 𝛿𝑘(𝐻𝑜𝑚𝑒𝑐𝑡 × 𝐷𝑐𝑡
𝑘 )2

{𝑘=−3,𝑘≠−1}   

+𝜃𝑎 + 𝛾𝑿𝒕 + 휀𝑎𝑐𝑡] (3) 

where k denotes event-time and 𝐷𝑐𝑡
𝑘  is a vector of indicator variables for periods that are k years 

away from alcohol sales adoption for school c.32 The remainder of equation (3) follows equation 

(1). Each 𝛿𝑘 is a DD estimator of the effect of alcohol sales on home game day crime for period k 

relative to the year before alcohol sales adoption (the omitted period). Finding no effect of alcohol 

                                                           
31 While included in equation (2) for completeness, 𝐻𝑜𝑚𝑒𝑐𝑡 and 𝑆𝑎𝑙𝑒𝑠𝑐  are collinear with the 𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑌𝑒𝑎𝑟𝑡 fixed 

effects and the law enforcement agency fixed effects, respectively. 
32 The vector 𝐷𝑐𝑡

𝑘  consists of five indicator variables: the first variable takes on the value of 1.0 for a school that adopts 

alcohol sales three or more years into the future, and zero otherwise. The four remaining variables are defined similarly 

and take on the value of 1.0 for alcohol sales that are implemented: 2 years in the future, year of adoption, 1 year in 

the past, or 2+ years in the past. “Non-sales” schools take on the value of zero for all variables in 𝐷𝑐𝑡
𝑘 . All sales-

adopting schools in the sample implement alcohol sales prior to the start of the season (i.e., no instances of alcohol 

sales beginning after the season has started). 
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sales in the years before adoption (when there should be no effect) is suggestive of the parallel 

trends assumption being satisfied. 

Additionally, an event study model is estimated for the triple-difference specification: 

𝑌𝑎𝑐𝑡 = exp[𝛽0 + 𝛽1𝐻𝑜𝑚𝑒𝑐𝑡 + 𝛽2𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛽3𝑃𝑜𝑠𝑡𝑐𝑡 + 𝛽4𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑆𝑎𝑙𝑒𝑠𝑐 +  

𝛽5𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑌𝑒𝑎𝑟𝑡 + 𝛽6𝑆𝑎𝑙𝑒𝑠𝑐 × 𝑌𝑒𝑎𝑟𝑡 + 

∑ 𝛿𝑘(𝐻𝑜𝑚𝑒𝑐𝑡 × 𝐷𝑐𝑡
𝑘 )2

{𝑘=−3,𝑘≠−1} + 𝜃𝑎 + 𝛾𝑿𝒕 + 휀𝑎𝑐𝑡] (4) 

where k denotes event-time and 𝐷𝑐𝑡
𝑘  is a vector of indicator variables for periods that are k years 

away from alcohol sales adoption for school c. The remainder of equation (4) follows equation (2). 

Like equation (3), the event study model in equation (4) allows one to gauge the plausibility of the 

parallel trends assumption being satisfied as well as examine the dynamics of any post-sales 

treatment effects. 

As is true with most crime data, the NIBRS includes reports of crime, and hence does not 

measure unreported crime. A feature of the Poisson model is that it captures proportional, and not 

level, changes in the outcome. Hence, if it is believed that changes in alcohol sales policy do not 

alter the share of crimes that are reported (vs. unreported), then estimates from the Poisson model 

will accurately capture the proportional change in the true incidence of crime.33 

 

6. Results 

In this section, I present estimates from the DD and DDD specifications (equations 1 and 

2, respectively).  For each, I also present estimates from the event study specifications, described 

in equations (3) and (4), to gauge the plausibility of the parallel trends assumption being satisfied. 

Lastly, I present a variety of robustness checks of the main results. 

                                                           
33 It is less likely that the Poisson model captures the proportional change in the true incidence of crime when I analyze 

arrests (disorderly conduct, DUI, drunkenness, and liquor law violations). Policing and enforcement could 

endogenously respond to alcohol sales policy, which may alter the share of crimes that lead to an arrest. In an 

unreported analysis, I find that the main results are robust to the inclusion of a control for the size of the police force 

(an annual measure). Additionally, I do not find any statistically significant evidence that alcohol sales are associated 

with changes in clearances (crime reports that lead to an arrest) on home game days. 
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6.1. Impact of Stadium Alcohol Sales on Home Game Day Crime: Difference-in-

Differences Results 

I start by presenting estimates from equation (1) in Table 5 (which restricts the sample to 

sales-adopting schools), for all crime (column 1), violent crime (column 2), liquor law violations 

(column 3), drunkenness (column 4), DUI (column 5), and disorderly conduct (column 6).  

Consistent with Figure 1, home game days are associated with statistically significant and large in 

magnitude increases in crime (compared to away game days). Estimates range from a 28.8 percent 

increase in DUI to a 639.6 percent increase in liquor law violations.34, 35 Turning to the DD 

estimates (coefficients on 𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡), they are mostly negative in sign (apart from DUI, 

which the estimate is positive and statistically insignificant). I find that alcohol sales are associated 

with a statistically significant (at the 10 percent level) 46.7 percent decline (compared to the 

baseline home game day increase of 97.0 percent) in violent crime on home game days. 

Additionally, alcohol sales are associated with statistically significant declines in liquor law 

violations, drunkenness, and disorderly conduct on home game days. These declines range from 

19.9 percent for drunkenness to 82.4 percent for liquor law violations. In sum, the findings from 

Table 5 suggest that stadium alcohol sales reduce violent crime on home game days, perhaps due 

to lower intoxication (if fans are smoothing their alcohol consumption across periods), with 

evidence from the reductions in liquor law violations, drunkenness, and disorderly conduct.36 

To gauge whether the estimates in Table 5 can be interpreted as causal, I turn to the event 

study analysis (described in equation 3) and present the estimates in Figure 3. For reported offenses 

(Panels A and B), there is evidence of pre-existing differential trends in crime on home vs. away 

game days, casting doubt on a causal interpretation of any post-sales changes in crime.  For Group 

B arrests (Panels C-F), pre-sales trends in game day crime look relatively similar for liquor law 

violations and disorderly conduct (less so for drunkenness and DUI). Post-sales, there are large 

                                                           
34 Percent effects are calculated as: (𝑒𝛽 − 1) × 100%. 
35 The magnitudes of the home game effects are much larger than what is found in the prior literature (Rees and 

Schnepel 2009; Lindo et al. 2018; Blemings 2020), which speaks to the salience of home game days for university 

law enforcement agencies compared to local law enforcement agencies. In Section 6.3, I discuss estimates from a 

sample that is restricted to local law enforcement agencies and a sample that includes both local and university law 

enforcement agencies. 
36 Given the small number of clusters (seven), in an unreported analysis I use the score wild-cluster bootstrap method 

to conduct statistical inference (Kline and Santos 2012; Cameron and Miller 2015). Using this approach, the DD 

estimate for violent crime is no longer statistically significant (p-value=0.156; the DD estimates for liquor law 

violations, drunkenness, and disorderly conduct retain statistical significance at the 10% level or higher). 
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and statistically significant declines in liquor law violations and disorderly conduct on home game 

days. 

6.2. Impact of Stadium Alcohol Sales on Home Game Day Crime: Triple-Difference 

Results 

While the DD estimates provide mixed evidence on home game day crime impacts of 

stadium alcohol sales, the DDD specification described in equation (2) provides some empirical 

advantages. By including the non-sales schools in the sample, I am able to account for unobserved 

changes in home game day crime that are time-varying or specific to certain types of schools (sales-

adopters vs. non-sales schools). 

Table 6 presents the DDD results. Generally, the estimated effects of alcohol sales on home 

game day crime are similar to what is found in Table 5.  Notably, however, the impact of alcohol 

sales on violent crime is now statistically insignificant and is a little over half the size of the DD 

estimate from Table 5 (a 28.7 percent decline versus a 46.7 percent decline). The DDD estimates 

for Group B arrests are generally larger in absolute value, with statistically significant declines of 

83.5 percent for liquor law violations, 81.0 percent for disorderly conduct, and 29.7 percent for 

drunkenness. 

Like the DD analysis, I present event study estimates for the DDD specification in Figure 

4. Mirroring the similarity between the baseline DD and DDD estimates, the event studies in Figure 

4 closely match the patterns in Figure 3. That is, for reported offenses, there is evidence of pre-

existing differential trends. For Group B arrests, liquor law violations (Panel C) provide the best 

evidence of parallel trends in the pre-sales period, with large reductions occurring after sales 

adoption (in Panel F, disorderly conduct shows a slight indication of a pre-existing downward 

trend in crime). 

Collectively, the DD and DDD estimates (as well as the event study analyses) invite some 

caution in making claims about the home game day crime impacts of stadium alcohol sales (at 

least for violent crime and drunkenness, which show some evidence of differential trends pre-

alcohol sales). The most credible evidence of alcohol sales-induced impacts on home game day 

crime are for liquor law violations, which see large reductions in the wake of alcohol sales. Liquor 

law violations are inclusive of offenses related to the illegal sale, purchase, transportation, 
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possession, or use of alcohol; in which alcohol sales may reduce the incentive for illegal possession 

of alcohol in stadiums (e.g., smuggling) via access to legal alcohol sales.37 Additionally, if alcohol 

sales are met with increased enforcement of alcohol-related ordinances, the opportunity cost of 

such crime rises, potentially leading to less of it. There are also large reductions in disorderly 

conduct in the wake of alcohol sales (although the event study analyses exhibit slight indications 

of differential trends), which may also reflect a higher opportunity cost of crime and/or lowered 

intoxication through consumption smoothing as well as substituting from high alcohol-by-volume 

(ABV) consumption (pre-sales, via smuggling liquor) to low ABV consumption (post-sales, via 

in-stadium beer).38, 39, 40, 41 

 

                                                           
37 Anecdotally, there is some evidence for this hypothesis: 

“Jones said the number of alcohol-related incidents inside the stadium went down from last year. He said 

the high-visibility officers inside the stadium are partly to thank. He added that the ability to buy alcohol 

inside the stadium has led fans to handle it more responsibly because they no longer have to try to sneak it 

in or chug as much as possible outside the stadium.” – Leon Jones, Chief of Police for the Oklahoma State 

University Police Department, reflecting on experiences with Oklahoma State’s first season with alcohol 

sales in 2018 (Melero 2018) 

However, one may still question the decline in liquor law violations, especially for those under 21 years of age, who 

are still liable for underage possession. In Online Appendix Table A1, I present triple-difference estimates for liquor 

law violations separately for arrestees under 21 years of age and 21 and older. The largest decline is found for those 

21 and older, consistent with the hypothesis of reduced incentives for smuggling in the wake of alcohol sales. 
38 In an unreported analysis, I measure crime at the law enforcement agency-by-day-by-hour level. Due to a large 

share of zero-crime observations, I am constrained to using all crime as the only outcome. Generally, I do not find 

evidence of alcohol sales crime effects being concentrated among either pre-game, during-game, or post-game periods 

on home game days. 
39 In Appendix Table 2, I present DD and DDD estimates for assault and simple assault, two types of violent crime 

with strong empirical linkages to alcohol consumption and availability (Carpenter and Dobkin 2010). For both the DD 

and DDD specifications, I do not find statistically significant evidence of alcohol sales-induced changes in assault or 

simple assault on home game days. 
40 In using university law enforcement agencies as the crime measuring entity, there may be a concern about off-

campus stadiums. In the main analysis sample, I drop the home game days that Arkansas plays at War Memorial 

Stadium (their secondary stadium, which is over 100 miles from campus). Additionally, In Online Appendix Table 

A2, I present the distance (in miles) from the main campus address to the home football stadium for each school. No 

school in the analysis sample has their football stadium more than 2.2 miles from the main campus address. In Online 

Appendix Tables A3 and A4, I drop schools with stadiums more than 1.5 miles from campus (Memphis and South 

Carolina) and present DD (Table A3) and DDD (Table A4) estimates. Overall, these estimates are quantitatively 

similar to the main estimates found in Tables 5 and 6. 
41 As mentioned in Section 2.1, Rees and Schnepel (2009) find crime differentials across game outcomes (upset wins, 

upset losses, non-upsets). In the main analysis sample, there are very few observations with upsets (defined by using 

the AP Top 25 rankings, as done by Rees and Schnepel 2009) in the post-sales period for sales-adopting schools, 

limiting any scope for heterogeneity analysis by upsets/non-upsets. However, in an analysis available upon request, I 

produce daily means by type of crime on home game days for upset wins, upset losses, and non-upsets. Similar to 

Rees and Schnepel (2009), I find crime differentials across these game outcomes and that crime is highest with upset 

losses for violent crime and disorderly conduct and that crime is highest with upset wins for liquor law violations and 

DUI. This is consistent with the hypothesis that fans’ criminal behavior responds to game outcomes. 
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6.3. Robustness Checks 

In this section, I present DDD estimates from analyses that probe whether iteratively 

dropping (with replacement) sales-adopting schools from the sample appreciably changes the main 

results, explore heterogeneity by urban and non-urban campuses, examine whether crime impacts 

of alcohol sales extend into the day before and day after a home game, include beer gardens in the 

main policy variable, instead restrict the sample to local law enforcement agencies, and lastly, 

present estimates from a sample that includes both local and university law enforcement agencies 

and all types of days (home, away, and non-game days) – while utilizing an empirical framework 

more consistent with the prior literature (Rees and Schnepel 2009; Lindo et al. 2018). 

Given the small number of schools that adopt alcohol sales during the sample period 

(seven), I probe the sensitivity of the DDD estimates to iteratively dropping (with replacement) 

sales-adopting schools from the sample. These estimates are presented in Table 7. For the most 

part, no sales-adopting school appears to exert an appreciable influence on the DDD estimates 

across types of crime. For some types of crime (violent, liquor law violations, and DUI), the 

estimates are somewhat sensitive to dropping Ohio State University or West Virginia University, 

two of the more prominent college football programs in the sample.42 

As an alternative means to assess heterogeneity by sales-adopters, in Table 8, I present 

estimates with interactions for “Urban” and “Non-Urban” campuses.43 Across outcomes, there is 

evidence of the alcohol sales effect being different in urban vs. non-urban campuses, with the 

𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 coefficient estimates for “Urban” and “Non-Urban” being statistically different 

for violent crime, drunkenness, and disorderly conduct. Most visibly, there are much larger 

reductions in violent crime and drunkenness for urban campuses than non-urban campuses. This 

could be a function of multiple aspects that differ across these urban and non-urban campuses, 

                                                           
42 In Appendix Table 3, I probe the sensitivity of the main estimates to weighting by enrollment, controlling for 

enrollment, home game attendance, whether it’s a conference game, and whether the school won the game (each 

control included separately, then all together in the final column). Generally, the estimates are fairly similar across 

specifications. The exception being when home game attendance is controlled for, which tends to push the estimates 

in a more positive direction. However, since attendance can also be directly impacted by alcohol sales policy, it may 

be thought of as a “bad control” (Angrist and Pischke 2009), therefore, the estimates from the models that include 

attendance as a control variable should be interpreted with caution. 
43 The “urban code” variable from the Integrated Postsecondary Education Data System (IPEDS) is used to identify 

urban campuses. Schools located in a city of 250,000 people or more are coded as being “urban” and all other schools 

are coded as being “non-urban.” Among the sales-adopting schools, the urban schools include Memphis, Ohio State, 

and Toledo, and the non-urban schools include Akron, Bowling Green, West Virginia, and Western Kentucky. 
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such as enforcement patterns and game day attendance (which could translate to differential crime 

effects). It’s important to note that since there are only a handful of sales-adopters in the analysis 

sample, splitting 𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 into “Urban” and “Non-Urban” can yield noisy estimates. 

Next, I examine whether the impact of alcohol sales extends into the day before and day 

after a home game. It is possible for game day alcohol sales to impact behavior/decision-making 

the day before and after a game, however, the impacts of alcohol sales should be most relevant to 

game days themselves. To investigate day before/after effects, I expand the sample to include the 

day before and after a home/away game, with separate home game day variables and interactions 

for the day before, day of, and day after a home game (i.e., the day before a home game is compared 

to the day before an away game, etc.). These estimates are presented in Table 9. The estimates 

from these models are generally inconsistent with the hypothesis that the impact of stadium alcohol 

sales on crime should be concentrated on the day of the home game, and not the day before or 

after. In some instances, the day before/after estimates are of the same sign and similar magnitude 

as the day of effect, suggesting that some other temporal trend in crime is being captured, and other 

times the effects are of the opposite sign of the day of effect, suggesting displacement of crime 

across days. Overall, these estimates cast some doubt on the credibility of the main DDD estimates 

in capturing the impact of alcohol sales on home game day crime.44 

All the estimates presented to this point have not included beer gardens in the main policy 

variable (instead controlled for separately). This decision is based on the limited access to alcohol 

that beer gardens provide compared to stadium-wide alcohol sales. In Table 10, I present DDD 

estimates that include beer gardens in the main policy variable (which adds the University of 

Colorado-Boulder, Eastern Michigan University, and the University of Washington as sales-

adopting schools). Compared to the main DDD estimates in Table 6, the estimates in Table 10 are 

similar, although generally smaller in absolute value (consistent with beer gardens being less-

potent than stadium-wide alcohol sales). The most noticeable difference is that the decline in liquor 

                                                           
44 However, in an unreported analysis that is available upon request, when I re-estimate these models by the day-

before/day-of/day-after samples separately (which is more flexible, by allowing the estimates for the covariates and 

fixed effects to vary by sample), I find that for liquor law violations and disorderly conduct, the day-before and day-

after DDD estimates are no longer statistically significant, which is more consistent with a causal interpretation of the 

main results. 
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law violations post-sales is no longer statistically different from zero and is roughly three-fourths 

the size of the implied percent decline found in Table 6 (61.0 percent vs. 83.5 percent). 

In Table 11, I present DDD estimates from a sample that is instead restricted to local law 

enforcement agencies. Consistent with the idea that stadium alcohol sales are less salient to local 

as opposed to university law enforcement agencies, most estimates are small in magnitude and 

statistically insignificant. However, I find that alcohol sales are associated with a statistically 

significant 3.0 percent decline in all crime and a 20.1 percent increase in DUI on home game days. 

The finding for DUI may be attributable to local law enforcement agencies covering larger areas, 

giving extended opportunities to capture drunk drivers returning home from the game. Overall, the 

generally muted effects found in Table 11 provide evidence to my argument that alcohol sales are 

more salient to university than local law enforcement agencies.45 

Lastly, in deference to the prior literature (Rees and Schnepel 2009; Lindo et al. 2018), I 

present estimates that i) include both local and university law enforcement agencies, ii) include all 

days (game and non-game days) in the sample, and iii) follow more closely the empirical approach 

of Rees and Schnepel (2009).46 Looking at the DD estimates (Table 12), I find much more muted 

effects of home game days on crime than is found in the main DD estimates in Table 5 (the 

university law enforcement agency sample). Additionally, the impact of alcohol sales on home 

game day crime is large enough in magnitude to swamp the level home game day effect for violent 

crime (-7.7% vs. 6.4%) and disorderly conduct (-13.0% vs. 9.1%). Since the impact of alcohol 

sales on crime should largely be in the time/place around the game (DUI may be an exception), 

whereas impacts of games on crime can extend beyond (see Card and Dahl 2011), some of the 

coefficient estimates for 𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 seem implausible in magnitude. In this table, I also find 

                                                           
45 In Appendix Table 4, I present DD estimates for the local law enforcement agency sample, finding that home game 

day crime effects are much smaller than the university law enforcement agency sample. In addition, I find that alcohol 

sales are associated with a statistically significant decline in violent crime on home game days. The size of the 

reduction for violent crime attributable to alcohol sales is large enough in magnitude to swamp the positive effect of 

home game days on crime (-6.7 percent vs. 3.5 percent), which seems rather implausible (further questioning the 

appropriateness of including local law enforcement agencies in the sample). 
46 For the DD specification (Table 12), I estimate the following model: 

𝑌𝑎𝑐𝑡 = 𝑒𝑥𝑝[𝛽0 + 𝛽1𝐻𝑜𝑚𝑒𝑐𝑡 + 𝛽2𝐴𝑤𝑎𝑦𝑐𝑡 + 𝛽3𝑃𝑜𝑠𝑡𝑐𝑡 + 𝛽4𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 + 𝛽5𝐴𝑤𝑎𝑦𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡   
+𝜃𝑎 + 𝛾𝑿𝒕 + 휀𝑎𝑐𝑡] (5) 

And for the DDD specification (Table 13), I estimate the following model: 

𝑌𝑎𝑐𝑡 = 𝑒𝑥𝑝[𝛽0 + 𝛽1𝐻𝑜𝑚𝑒𝑐𝑡 + 𝛽2𝐴𝑤𝑎𝑦𝑐𝑡 + 𝛽3𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛽4𝑃𝑜𝑠𝑡𝑐𝑡 + 𝛽5𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑆𝑎𝑙𝑒𝑠𝑐  
+𝛽6𝐴𝑤𝑎𝑦𝑐𝑡 × 𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛽7𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑌𝑒𝑎𝑟𝑡 + 𝛽8𝐴𝑤𝑎𝑦𝑐𝑡 × 𝑌𝑒𝑎𝑟𝑡 + 𝛽9𝑆𝑎𝑙𝑒𝑠𝑐 × 𝑌𝑒𝑎𝑟𝑡  

+𝛽10𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 + 𝛽11𝐴𝑤𝑎𝑦𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 + 𝜃𝑎 + 𝛾𝑿𝒕 + 휀𝑎𝑐𝑡] (6). 
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that away game days have no detectable impact on crime, as expected (Rees and Schnepel 2009 

find little evidence of crime effects on away game days). However, the 𝐴𝑤𝑎𝑦𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 

interaction is statistically significant for all crime, perhaps reflecting something else changing post-

sales other than the selling of alcohol on home game days.47  

Turning to the DDD estimates (Table 13), I generally find similar 𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 

coefficient estimates, although now smaller in absolute value for all and violent crimes, and larger 

in absolute value for liquor law violations and disorderly conduct. Additionally, I no longer find 

any statistically significant 𝐴𝑤𝑎𝑦𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 coefficient estimates, as expected. Overall, 

observing more muted effects of home game days on crime (relative, in percent terms), some 

evidence of 𝐴𝑤𝑎𝑦𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 exhibiting a “policy effect” (when there shouldn’t be), and some 

𝐻𝑜𝑚𝑒𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 estimates appearing implausible in magnitude, lends more strength to my 

argument to use university law enforcement agencies as the crime measuring entity and to leverage 

home vs. away game day comparisons to remove any underlying trends in game day crime 

(common to both home and away game days) that could be spuriously correlated with alcohol sales 

adoption. However, even in this sample and model specification, I continue to find statistically 

significant declines in liquor law violations and disorderly conduct on home game days, as is found 

in the main sample/specification estimates in Tables 5 and 6 (albeit smaller in magnitude). 

 

7. Conclusion 

The presence of alcohol sales at college football games has been growing over the past 

decade, during a time of lower game attendance, with the addition of this game day amenity to 

enhance the game day experience and possibly increase attendance and revenues. However, given 

the linkages between alcohol availability and crime, considering the possible spillover effects to 

crime is relevant for a proper accounting of the costs and benefits of game day alcohol sales. This 

study provides one of the first panel-based analyses of alcohol sales’ impact on game day crime. 

Overall, I find that alcohol sales are associated with declines of 83.5 percent for liquor law 

                                                           
47 The 𝐴𝑤𝑎𝑦𝑐𝑡 × 𝑃𝑜𝑠𝑡𝑐𝑡 interaction can be thought of as a falsification test. Since games are played out-of-town on 

away game days, the presence of alcohol sales should have no effect on crime, since alcohol sales are only pertinent 

for home game days (when alcohol is sold in-stadium). 
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violations and 81.0 percent for disorderly conduct on home game days on college campuses.48 The 

findings for these outcomes largely hold up to event study analyses and various robustness checks. 

Even though some of these results may seem somewhat “mechanical” in nature (especially for 

liquor law violations, as in-game possession/consumption of purchased alcohol for 21+ year-olds 

is now legal), they provide some evidence that the presence of alcohol sales does not lead to more 

alcohol-fueled crime. 

While this study provides some evidence that alcohol sales can lower crime on home game 

days (at least for liquor law violations and disorderly conduct), future research should seek data 

sources that contain a greater representation of FBS schools (and schools that have adopted game 

day alcohol sales) to gain a more complete understanding of alcohol sales’ impact on game day 

crime. A drawback of the NIBRS is its lack of geographic coverage, evidenced by my ability to 

observe only 33 FBS schools (out of 130) and seven sales-adopting schools. Hence, my analysis 

may not be generalizable to all FBS schools, and future analysis is warranted as many schools have 

adopted alcohol sales in recent years (more than half of FBS schools now sell alcohol during 

games). Additionally, future studies should seek to analyze the impacts of stadium “re-entry” 

policies, which could also affect game day crime. Lastly, the impact of alcohol sales on alcohol 

consumption (the likely principal mechanism for crime) and alcohol-related health outcomes of 

college football fans are policy relevant questions that this study does not address, which future 

research should seek to answer. 

  

                                                           
48 For the average sales-adopter in the analysis sample, these estimates translate to 2.7 (3.213*0.835) fewer arrests for 

liquor law violations and 0.2 (0.246*0.81) fewer arrests for disorderly conduct on home game days. 
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9.  Tables 

Table 1. Schools in NIBRS Sample and Policy Variation 

 

School State Years in Sample Year Sales Began 

Sales-Adopters 

Memphis TN 2005-2016 2008 

Bowling Green OH 2011-2016 2011 

West Virginia WV 2005-2016 2011 

Akron OH 2013-2016 2012a 

Western Kentucky KY 2009-2016 2012 

Toledo OH 2012-2016 2013 

Ohio State OH 2005-2016 2016 

Colorado CO 2005-2016 2014b,c 

Eastern Michigan MI 2005-2016 2015b,c 

Washington WA 2012-2016 2014b 

Non-Sales 

Arkansas AR 2007-2016 -c 

Arkansas State AR 2005-2016 - 

BYU UT 2005-2016 - 

Central Michigan MI 2005-2016 - 

Clemson SC 2005-2016 - 

Iowa IA 2005-2016 - 

Iowa State IA 2005-2016 - 

Kansas KS 2005-2016 -c 

Kansas State KS 2005-2016 - 

Kentucky KY 2005-2016 - 

Marshall WV 2005-2016 -c 

Michigan MI 2005-2016 - 

Michigan State MI 2005-2016 - 

Middle Tennessee TN 2005-2016 -c 

Old Dominion VA 2013-2016 - 

South Carolina SC 2005-2016 - 

Tennessee TN 2005-2016 -c 

Utah State UT 2005-2016 - 

Vanderbilt TN 2005-2016 -c 

Virginia VA 2005-2016 - 

Virginia Tech VA 2005-2016 - 

Washington State WA 2011-2016 - 

Western Michigan MI 2006-2016 - 
a Akron sold alcohol in a limited form in a beer garden on game days from 2002 through 2008. Beginning in 2012, 

they instituted stadium-wide alcohol sales. 
b Schools with beer gardens. 
c Schools that implemented stadium-wide alcohol sales between 2017-2019. 

Notes: "Sales-Adopters" refer to schools that adopted alcohol sales during the sample period and "Non-Sales" refer 

to schools that did not have alcohol sales during the sample period. 
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Table 2. Distribution of Game Day Observations by Day of the Week 

 

Day of the Week Non-Game Day Game Day Total 

Wednesday 7,331 33 7,364 

 15.50% 0.81% 14.33% 

Thursday 7,120 187 7,307 

 15.05% 4.57% 14.22% 

Friday 7,138 200 7,338 

 15.09% 4.89% 14.28% 

Saturday 3,750 3,587 7,337 

 7.93% 87.74% 14.28% 

Sunday 7,287 21 7,308 

 15.41% 0.51% 14.22% 

Monday 7,361 8 7,369 

 15.56% 0.20% 14.34% 

Tuesday 7,313 52 7,365 

  15.46% 1.27% 14.33% 

Total 47,300 4,088 51,388 

  100.00% 100.00% 100.00% 
Notes: Tabulations of game and non-game day observations by day of the week from matched game and crime data 

from the NIBRS over the 2005 to 2016 sample period (inclusive of months August through December). The unit 

of observation is a law enforcement agency-day. 
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Table 3. Daily Crime Means and School Characteristics by Type of School, NIBRS, 2005 

to 2016 

 

  (1) (2) (3) 

  Non-Sales Sales-Adopters Full Sample 

Reported Offenses    

All 1.782 1.790 1.783 

 (2.003) (2.077) (2.016) 

Violent 0.032 0.039 0.033 

 (0.186) (0.203) (0.189) 

Arrests    

Liquor Law 0.548 0.542 0.547 

 (2.773) (2.947) (2.804) 

Drunkenness 0.239 0.092 0.214 

 (1.320) (0.471) (1.218) 

DUI 0.134 0.091 0.126 

 (0.408) (0.320) (0.394) 

Disorderly Conduct 0.045 0.057 0.047 

 (0.345) (0.288) (0.336) 

School Characteristicsa    

Home Game Attendance 52,504 48,254 51,760 

 (27,664) (35,198) (29,161) 

Enrollment 26,954 29,317 27,361 

 (8,627) (13,893) (9,753) 

Season Winning Percentage 0.512 0.613 0.529 

 (0.211) (0.241) (0.219) 

Schools 26 7 33 

N 42,561 8,827 51,388 
Notes: Means presented for matched game and crime data from the NIBRS over the 2005 to 2016 sample period 

(inclusive of months August through December). The unit of observation is a law enforcement agency-day. “Non-

Sales” refer to schools that do not have alcohol sales during the sample period. “Sales-Adopters” refer to schools 

that adopt alcohol sales during the sample period. 
a Means presented for school characteristics over the 2005 to 2016 sample period. For each variable, means are 

calculated over their respective level of variation (home game attendance: school-home game day; enrollment: 

school-year; season winning percentage: school-season). 
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Table 4. Daily Crime Means by Type of School and Day, NIBRS, 2005 to 2016 

 

  (1) (2) (3) (4) (5) (6) 

  Non-Sales Sales-Adopters Full Sample 

  Home Away Home Away Home Away 

Reported Offenses       

All 3.384 1.574 2.809 1.656 3.283 1.588 

 (3.175) (1.724) (2.903) (1.794) (3.136) (1.736) 

Violent 0.110 0.044 0.130 0.073 0.114 0.049 

 (0.362) (0.215) (0.382) (0.261) (0.365) (0.224) 

N 1,775 1,517 376 314 2,151 1,831 

Arrests       

Liquor Law 2.854 0.739 3.213 0.635 2.917 0.721 

 (8.163) (2.001) (8.859) (1.792) (8.289) (1.967) 

Drunkenness 1.392 0.240 0.402 0.124 1.219 0.220 

 (3.995) (0.720) (1.139) (0.416) (3.680) (0.679) 

DUI 0.259 0.193 0.199 0.145 0.248 0.184 

 (0.571) (0.482) (0.456) (0.415) (0.553) (0.471) 

Disorderly Conduct 0.230 0.039 0.246 0.080 0.233 0.046 

 (0.947) (0.246) (0.656) (0.329) (0.903) (0.263) 

N 3,550 3,033 752 628 4,302 3,661 
Notes: Means presented for matched game and crime data from the NIBRS over the 2005 to 2016 sample period 

for home and away game days. The unit of observation is a law enforcement agency-day. “Non-Sales” refer to 

schools that do not have alcohol sales during the sample period. “Sales-Adopters” refer to schools that adopt alcohol 

sales during the sample period. 

 

  



36 
 

Table 5. Difference-in-Differences Estimates, Effect of Alcohol Sales on Home Game Day 

Crime, NIBRS, 2005 to 2016 

 

  (1) (2) (3) (4) (5) (6) 

  All Violent Liquor Law Drunkenness DUI D. Conduct 

Post 0.163 0.160 2.435*** 0.508*** 0.517* 0.584* 

 (0.110) (0.609) (0.797) (0.113) (0.307) (0.317) 

Home 0.476*** 0.678** 2.001** 1.365*** 0.253** 1.614*** 

 (0.042) (0.345) (0.963) (0.049) (0.120) (0.075) 

Home*Post -0.115 -0.630* -1.738** -0.222** 0.160 -1.384*** 

  (0.122) (0.350) (0.884) (0.104) (0.130) (0.291) 

Schools 7 6 6 4 6 7 

N 682 525 1,180 783 1,173 1,309 
* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by column) in a law enforcement agency-day, and 

models are estimated via Poisson. The sample spans 2005 to 2016 and is restricted to “Sales-Adopting” schools 

and home/away game days. For columns (1) and (2), days are redefined as spanning from 6:00am in day t to 5:59am 

in day t+1. For columns (3)-(6), days are redefined as the day of and day after a game day (hourly arrest data not 

available). All models control for holiday, day of week, year-by-month, and law enforcement agency fixed effects, 

as well as an indicator for whether a school has a beer garden and its interaction with home game days. Standard 

errors are clustered at the school level. 
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Table 6. Triple-Difference Estimates, Effect of Alcohol Sales on Home Game Day Crime, 

NIBRS, 2005 to 2016 

 

  (1) (2) (3) (4) (5) (6) 

  All Violent Liquor Law Drunkenness DUI D. Conduct 

Post 0.116 -0.155 2.513*** 0.559*** 0.664* 0.732*** 

 (0.112) (0.486) (0.649) (0.180) (0.363) (0.276) 

Home*Sales -0.284*** -0.179 0.730 -0.195 0.025 0.048 

 (0.087) (0.228) (0.833) (0.145) (0.134) (0.182) 

Home*Post -0.040 -0.338 -1.799** -0.353*** -0.015 -1.659*** 

  (0.125) (0.515) (0.734) (0.120) (0.168) (0.286) 

Schools 33 32 32 24 31 33 

N 3,979 3,785 7,762 5,998 7,544 7,878 
* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by column) in a law enforcement agency-day, and 

models are estimated via Poisson. The sample spans 2005 to 2016 and is restricted to home/away game days. For 

columns (1) and (2), days are redefined as spanning from 6:00am in day t to 5:59am in day t+1. For columns (3)-

(6), days are redefined as the day of and day after a game day (hourly arrest data not available). All models control 

for holiday, day of week, year-by-month, law enforcement agency, home-by-year, and sales-by-year fixed effects, 

as well as an indicator for whether a school has a beer garden and its interaction with home game days. Standard 

errors are clustered at the school level. 
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Table 7. Triple-Difference Estimates, Effect of Alcohol Sales on Home Game Day Crime, Iteratively Dropping Sales-

Adopting Schools from the Sample, NIBRS, 2005 to 2016 

 
  (1) (2) (3) (4) (5) (6) (7) (8) 

  Panel I: All Crime 

Home*Post -0.040 -0.008 0.022 0.041 -0.143 -0.093 -0.038 -0.073 

 (0.125) (0.138) (0.143) (0.134) (0.110) (0.117) (0.160) (0.124) 

Schools 33 32 32 32 32 32 32 32 

N 3,979 3,931 3,910 3,837 3,838 3,921 3,840 3,883 

  Panel II: Violent Crime 

Home*Post -0.338 -0.174 -0.345 -0.185 -0.037 -0.338 -1.669*** -0.461 

 (0.515) (0.510) (0.550) (0.466) (0.536) (0.515) (0.589) (0.502) 

Schools 32 31 31 31 31 32 31 31 

N 3,785 3,741 3,725 3,648 3,531 3,785 3,660 3,693 

  Panel III: Liquor Law 

Home*Post -1.799** -1.811** -1.770** -1.778** -0.409*** -1.815** -2.722*** -1.799** 

 (0.734) (0.740) (0.717) (0.726) (0.116) (0.744) (0.283) (0.734) 

Schools 32 31 31 31 31 31 31 32 

N 7,762 7,666 7,624 7,477 7,480 7,646 7,488 7,762 

  Panel IV: Drunkenness 

Home*Post -0.353*** -0.331*** -0.353*** -0.313*** -0.353*** -0.353*** -0.393* -0.382* 

 (0.120) (0.116) (0.120) (0.115) (0.120) (0.120) (0.203) (0.199) 

Schools 24 23 24 23 24 24 23 23 

N 5,998 5,908 5,998 5,717 5,998 5,998 5,694 5,803 

  Panel V: DUI 

Home*Post -0.015 -0.015 0.045 -0.021 0.167 -0.120 -0.073 -0.016 

 (0.168) (0.168) (0.169) (0.173) (0.243) (0.124) (0.193) (0.210) 

Schools 31 31 30 30 30 30 30 30 

N 7,544 7,544 7,406 7,262 7,263 7,428 7,287 7,354 

  Panel VI: Disorderly Conduct 

Home*Post -1.659*** -1.616*** -1.317*** -1.659*** -1.608*** -1.784*** -1.795*** -1.576*** 

 (0.286) (0.308) (0.327) (0.296) (0.489) (0.267) (0.232) (0.317) 

Schools 33 32 32 32 32 32 32 32 

N 7,878 7,782 7,740 7,596 7,597 7,762 7,612 7,685 

Dropped School None Akron Bowling Green Memphis Ohio State Toledo West Virginia Western Kentucky 

* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by panel) in a law enforcement agency-day, and models are estimated via Poisson. The sample 

spans 2005 to 2016 and is restricted to home/away game days. For Panels I and II, days are redefined as spanning from 6:00am in day t to 5:59am in day t+1. 
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For Panels III-VI, days are redefined as the day of and day after a game day (hourly arrest data not available). All models control for holiday, day of week, year-

by-month, law enforcement agency, home-by-year, and sales-by-year fixed effects, as well as indicators for Post, Home*Sales, and for whether a school has a 

beer garden and its interaction with home game days. Standard errors are clustered at the school level. 
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Table 8. Triple-Difference Estimates, Effect of Alcohol Sales on Home Game Day Crime, 

Heterogeneity by Urban and Non-Urban Campuses, NIBRS, 2005 to 2016 

 

  (1) (2) (3) (4) (5) (6) 

  All Violent Liquor Law Drunkenness DUI D. Conduct 

Home*Post*Urban 0.059 -2.025** -1.994** -1.116*** 0.020 -1.049*** 

 (0.270) (0.966) (0.825) (0.103) (0.264) (0.309) 

Home*Post*Non-Urban -0.091 -0.029 -1.780** -0.299*** -0.025 -1.814*** 

 (0.091) (0.460) (0.727) (0.111) (0.163) (0.247) 

       
Test of Equivalence 

 [p-value] 0.552 0.088 0.706 0.000 0.845 0.002 

Schools 33 32 32 24 31 33 

N 3,979 3,785 7,762 5,998 7,544 7,878 
* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by column) in a law enforcement agency-day, and 

models are estimated via Poisson. The sample spans 2005 to 2016 and is restricted to home/away game days. For 

columns (1) and (2), days are redefined as spanning from 6:00am in day t to 5:59am in day t+1. For columns (3)-

(6), days are redefined as the day of and day after a game day (hourly arrest data not available). All models control 

for holiday, day of week, year-by-month, law enforcement agency, home-by-year, and sales-by-year fixed effects, 

as well as indicators for Post, Home*Sales, and for whether a school has a beer garden and its interaction with home 

game days. “Test of Equivalence” refers to the p-value for the hypothesis test that the coefficients for 

Home*Post*Urban and Home*Post*Non-Urban are statistically equivalent. Standard errors are clustered at the 

school level. 
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Table 9. Triple-Difference Estimates, Effect of Alcohol Sales on Crime the Day-Before, 

Day-Of, and Day-After a Home Game Day, NIBRS, 2005 to 2016 

 

  (1) (2) (3) (4) (5) (6) 

  All Violent Liquor Law Drunkenness DUI D. Conduct 

Day Before Home Game       

Home*Post 0.016 -0.587* 0.346** -0.262 -0.737** 0.515** 

 (0.050) (0.327) (0.154) (0.163) (0.352) (0.230) 

Home Game Day       

Home*Post -0.033 -0.238 -1.763** -0.256 -0.130 -1.443*** 

 (0.121) (0.248) (0.741) (0.176) (0.159) (0.244) 

Day After Home Game       

Home*Post -0.020 0.758 -1.655*** -0.078 1.603** 0.162 

 (0.130) (0.473) (0.430) (0.687) (0.699) (0.660) 

Schools 33 33 32 24 32 33 

N 11,946 11,778 15,543 12,086 15,318 15,738 
* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by column) in a law enforcement agency-day, and 

models are estimated via Poisson. The sample spans 2005 to 2016 and is restricted to the day-before/day-of/day-

after home/away game days. All models control for holiday, day of week, year-by-month, law enforcement agency, 

home-by-year, and sales-by-year fixed effects, as well as indicators for Post, Home*Sales, and for whether a school 

has a beer garden and its interaction with home game days. Standard errors are clustered at the school level. 
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Table 10. Triple-Difference Estimates, Effect of Alcohol Sales on Home Game Day 

Crime, Including Beer Gardens in Policy Variable, NIBRS, 2005 to 2016 

 

  (1) (2) (3) (4) (5) (6) 

  All Violent Liquor Law Drunkenness DUI D. Conduct 

Post -0.033 0.168 1.173 0.398 0.099 0.391 

 (0.131) (0.349) (0.814) (0.260) (0.399) (0.262) 

Home*Sales -0.368*** -0.252 -0.072 -0.217 -0.148 -0.537 

 (0.094) (0.225) (0.611) (0.145) (0.179) (0.337) 

Home*Post 0.023 -0.110 -0.941 -0.329*** 0.134 -1.121** 

  (0.114) (0.444) (0.592) (0.120) (0.200) (0.437) 

Schools 33 32 32 24 31 33 

N 3,979 3,785 7,762 6,020 7,544 7,878 
* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by column) in a law enforcement agency-day, and 

models are estimated via Poisson. The sample spans 2005 to 2016 and is restricted to home/away game days. For 

columns (1) and (2), days are redefined as spanning from 6:00am in day t to 5:59am in day t+1. For columns (3)-

(6), days are redefined as the day of and day after a game day (hourly arrest data not available). All models control 

for holiday, day of week, year-by-month, law enforcement agency, home-by-year, and sales-by-year fixed effects. 

Standard errors are clustered at the school level. 
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Table 11. Triple-Difference Estimates, Effect of Alcohol Sales on Home Game Day 

Crime, Local Law Enforcement Agencies, NIBRS, 2005 to 2016 

 

  (1) (2) (3) (4) (5) (6) 

  All Violent Liquor Law Drunkenness DUI D. Conduct 

Post 0.016 -0.115 0.337*** 0.090 -0.043 -0.097 

 (0.033) (0.077) (0.122) (0.241) (0.183) (0.140) 

Home*Sales -0.006 -0.021 -0.388** -0.276*** -0.143** -0.266** 

 (0.024) (0.033) (0.162) (0.096) (0.062) (0.111) 

Home*Post -0.030*** -0.002 -0.247 -0.070 0.183** -0.070 

  (0.011) (0.036) (0.205) (0.151) (0.088) (0.100) 

Schools 47 46 45 32 46 45 

N 5,419 5,407 10,600 7,648 10,814 10,778 
* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by column) in a law enforcement agency-day, and 

models are estimated via Poisson. The sample spans 2005 to 2016 and is restricted to home/away game days. For 

columns (1) and (2), days are redefined as spanning from 6:00am in day t to 5:59am in day t+1. For columns (3)-

(6), days are redefined as the day of and day after a game day (hourly arrest data not available). All models control 

for holiday, day of week, year-by-month, law enforcement agency, home-by-year, and sales-by-year fixed effects, 

as well as an indicator for whether a school has a beer garden and its interaction with home game days. Standard 

errors are clustered at the school level. 
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Table 12. Difference-in-Differences Estimates, Effect of Alcohol Sales on Home and 

Away Game Day Crime, Including University and Local Law Enforcement Agencies, 

NIBRS, 2005 to 2016 

 

  (1) (2) (3) (4) (5) (6) 

  All Violent Liquor Law Drunkenness DUI D. Conduct 

Post 0.041 -0.030 0.650** 0.002 0.023 -0.080 

 (0.027) (0.061) (0.307) (0.137) (0.153) (0.196) 

Home 0.044** 0.062** 1.267** 0.210* -0.048 0.087 

 (0.021) (0.030) (0.538) (0.127) (0.062) (0.080) 

Home*Post -0.044*** -0.080*** -1.300** -0.069 0.167 -0.139* 

 (0.008) (0.029) (0.576) (0.201) (0.116) (0.081) 

Away 0.006 0.023 0.190 0.010 -0.025 0.107 

 (0.008) (0.032) (0.145) (0.040) (0.055) (0.081) 

Away*Post -0.025** 0.001 -0.335 -0.009 0.019 -0.180 

  (0.013) (0.020) (0.214) (0.060) (0.043) (0.115) 

Schools 11 11 10 7 10 10 

Agencies 17 17 16 11 16 16 

N 21,277 21,277 21,125 15,847 21,087 21,125 
* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by column) in a law enforcement agency-day, and 

models are estimated via Poisson. To account for population differences across local and university law 

enforcement agencies, the model includes an “exposure” variable for agency population, which in effect models 

the dependent variable as a rate (population is coded as zero for university law enforcement agencies in the NIBRS, 

so school enrollment is used as a proxy for the population served by university law enforcement agencies). The 

sample spans 2005 to 2016 and is restricted to “Sales-Adopting” schools and days between August and December 

of each year (while dropping neutral site/postseason games). For columns (1) and (2), days are redefined as 

spanning from 6:00am in day t to 5:59am in day t+1. For columns (3)-(6), days are redefined as the day of and day 

after a game day (hourly arrest data not available). All models control for holiday, day of week, year-by-month, 

and law enforcement agency fixed effects, as well as an indicator for whether a school has a beer garden and its 

interactions with home game days and away game days. Standard errors are clustered at the school level. 
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Table 13. Triple-Difference Estimates, Effect of Alcohol Sales on Home and Away Game 

Day Crime, Including University and Local Law Enforcement Agencies, NIBRS, 2005 to 

2016 

 

  (1) (2) (3) (4) (5) (6) 

  All Violent Liquor Law Drunkenness DUI D. Conduct 

Post 0.043 -0.028 0.659** 0.015 0.031 -0.068 

 (0.031) (0.062) (0.303) (0.132) (0.133) (0.188) 

Home*Sales -0.051 -0.105*** 0.302 -0.344 -0.163** -0.145 

 (0.046) (0.035) (0.532) (0.242) (0.074) (0.221) 

Home*Post -0.038*** -0.047** -1.363** -0.073 0.126 -0.290*** 

 (0.013) (0.021) (0.553) (0.202) (0.114) (0.094) 

Away*Sales -0.009 -0.066** 0.049 0.034 -0.037 0.169 

 (0.021) (0.028) (0.150) (0.095) (0.058) (0.210) 

Away*Post -0.013 -0.029 -0.277 -0.044 -0.052 -0.143 

  (0.014) (0.027) (0.206) (0.053) (0.057) (0.131) 

Schools 48 48 47 36 47 46 

Agencies 80 80 79 57 78 78 

N 119,977 119,977 119,825 89,479 118,074 119,678 
* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by column) in a law enforcement agency-day, and 

models are estimated via Poisson. To account for population differences across local and university law 

enforcement agencies, the model includes an “exposure” variable for agency population, which in effect models 

the dependent variable as a rate (population is coded as zero for university law enforcement agencies in the NIBRS, 

so school enrollment is used as a proxy for the population served by university law enforcement agencies). The 

sample spans 2005 to 2016 and is restricted to days between August and December of each year (while dropping 

neutral site/postseason games). For columns (1) and (2), days are redefined as spanning from 6:00am in day t to 

5:59am in day t+1. For columns (3)-(6), days are redefined as the day of and day after a game day (hourly arrest 

data not available). All models control for holiday, day of week, year-by-month, law enforcement agency, home-

by-year, away-by-year, and sales-by-year fixed effects, as well as an indicator for whether a school has a beer 

garden and its interactions with home game days and away game days. Standard errors are clustered at the school 

level. 
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10.  Figures 

Figure 1. Daily-Level Crime Means, by Type of Day and School, NIBRS, 2005 to 2016 
 

Panel A: All Crime Panel B: Violent Crime 

  
Panel C: Liquor Law Panel D: Drunkenness 

  
Panel E: DUI Panel F: Disorderly Conduct 

  
 

Notes: Means presented for matched game and crime data from the NIBRS over the 2005 to 2016 sample period 

(inclusive of months August through December). The unit of observation is a law enforcement agency-day. “Non-

Sales” refer to schools that do not have alcohol sales during the sample period. “Sales-Adopters” refer to schools 

that adopt alcohol sales during the sample period.  
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Figure 2. Daily-Level Crime Means, Sales-Adopters, Home vs. Away, Pre vs. Post, NIBRS, 

2005 to 2016 
 

Panel A: All Crime Panel B: Violent Crime 

  
Panel C: Liquor Law Panel D: Drunkenness 

  
Panel E: DUI Panel F: Disorderly Conduct 

  
 

Notes: Means presented for matched game and crime data from the NIBRS. The unit of observation is a law 

enforcement agency-day. The sample spans 2005 to 2016, and is restricted to “Sales-Adopting” schools and 

home/away game days. “Pre” refers to the period prior to alcohol sales adoption. “Post” refers to the period after 

alcohol sales adoption. “DD” refers to the calculation: (𝐻𝑜𝑚𝑒𝑝𝑜𝑠𝑡 − 𝐻𝑜𝑚𝑒𝑝𝑟𝑒) − (𝐴𝑤𝑎𝑦𝑝𝑜𝑠𝑡 − 𝐴𝑤𝑎𝑦𝑝𝑟𝑒). 
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Figure 3. Difference-in-Differences Event Study Estimates, NIBRS, 2005 to 2016 
 

Panel A: All Crime Panel B: Violent Crime 

  
Panel C: Liquor Law Panel D: Drunkenness 

  
Panel E: DUI Panel F: Disorderly Conduct 

  
 

Notes: Event study coefficients are plotted from the regression outlined in equation (3). Errors bars are 95% 

confidence intervals. The dependent variable is the count of crime (indicated by panel) in a law enforcement agency-

day, and models are estimated via Poisson. The sample spans 2005 to 2016 and is restricted to “Sales-Adopting” 

schools and home/away game days. All models control for holiday, day of week, year-by-month, and law 

enforcement agency fixed effects, as well as indicators for Post, Home, and for whether a school has a beer garden 

and its interaction with home game days. Standard errors are clustered at the school level. 
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Figure 4. Triple-Difference Event Study Estimates, NIBRS, 2005 to 2016 
 

Panel A: All Crime Panel B: Violent Crime 

  
Panel C: Liquor Law Panel D: Drunkenness 

  
Panel E: DUI Panel F: Disorderly Conduct 

  
 

Notes: Event study coefficients are plotted from the regression outlined in equation (4). Errors bars are 95% 

confidence intervals. The dependent variable is the count of crime (indicated by panel) in a law enforcement agency-

day, and models are estimated via Poisson. The sample spans 2005 to 2016 and is restricted to home/away game 

days. All models control for holiday, day of week, year-by-month, law enforcement agency, home-by-year, and 

sales-by-year fixed effects, as well as indicators for Post, Home*Sales, and for whether a school has a beer garden 

and its interaction with home game days. Standard errors are clustered at the school level. 
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11.  Appendix 

Appendix Table 1. FBS School Characteristics, 2005 to 2016 

 
  (1) (2) (3) (4) (5) 

  FBS Schools in NIBRS Sample FBS Schools 

  

Non-

Sales 

Sales-

Adopters 

Full 

Sample 

Not in 

Sample 

All 

Schools 

  Panel I: Football Characteristics 

Games per Season 12.592 12.598 12.593 12.622 12.614 

 (0.734) (0.700) (0.726) (0.732) (0.731) 

Share Home Games 0.504 0.486 0.500 0.493 0.495 

 (0.065) (0.061) (0.065) (0.065) (0.065) 

Home Game Attendance 49,814 37,296 47,155 41,888 43,274 

 (26,867) (31,931) (28,441) (24,507) (25,696) 

Season Winning Percentage 0.504 0.554 0.515 0.518 0.517 

 (0.211) (0.248) (0.220) (0.222) (0.221) 

  Panel II: School Characteristics 

SAT Critical Reading 25th percentile score 510 464 501 521 516 

 (63) (39) (62) (62) (62) 

SAT Critical Reading 75th percentile score 626 586 618 631 628 

 (55) (37) (55) (57) (57) 

SAT Math 25th percentile score 534 481 523 542 537 

 (67) (57) (68) (69) (69) 

SAT Math 75th percentile score 649 601 639 652 649 

 (59) (51) (61) (63) (62) 

SAT Writing 25th percentile score 506 447 495 526 519 

 (97) (107) (101) (85) (90) 

SAT Writing 75th percentile score 614 561 604 628 623 

 (96) (123) (104) (89) (92) 

Enrollment 27,163 27,133 27,157 26,711 26,828 

 (8,664) (12,379) (9,556) (12,846) (12,067) 

Percent Part Time 0.183 0.212 0.189 0.189 0.189 

 (0.089) (0.076) (0.087) (0.098) (0.095) 

Percent Female 0.518 0.532 0.521 0.510 0.513 

 (0.046) (0.049) (0.047) (0.079) (0.072) 

Percent Black 0.067 0.128 0.080 0.077 0.078 

 (0.051) (0.100) (0.069) (0.065) (0.066) 

Percent White 0.721 0.725 0.722 0.607 0.637 

 (0.088) (0.096) (0.089) (0.166) (0.158) 

Percent Hispanic 0.039 0.027 0.036 0.104 0.086 

 (0.020) (0.010) (0.019) (0.124) (0.111) 

Percent Any Financial/Grant Aid 0.608 0.682 0.624 0.615 0.617 

 (0.113) (0.061) (0.108) (0.124) (0.120) 

Retention Rate 0.834 0.762 0.819 0.855 0.845 

  (0.082) (0.080) (0.087) (0.080) (0.084) 

Schools 26 7 33 96 129 

Means presented for school and football team characteristics over the 2005 to 2016 sample period. The unit of 

observation is a school-year. Panel I is based on data from CollegeFootballData.com and Panel II from the Integrated 

Postsecondary Education Data System (IPEDS). “Non-Sales” refer to schools that do not have alcohol sales during the 

sample period. “Sales-Adopters” refer to schools that adopt alcohol sales during the sample period. “Not in Sample” 
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refers to FBS schools not in the NIBRS analysis sample. “All Schools” refer to the 129 schools that were ever in the 

FBS during the 2005-2016 period (there were 128 FBS schools in 2016; UAB returned to the FBS in 2017). 

 

 

Appendix Table 2. Estimated Effects of Alcohol Sales on Assault and Simple Assault on 

Home Game Days, NIBRS, 2005 to 2016 

 

  (1) (2) 

  Assault Simple Assault 

  Panel I: Difference-in-Differences 

Post 1.164 0.653* 

 (0.750) (0.371) 

Home 1.429*** 1.019*** 

 (0.109) (0.132) 

Home*Post -0.068 -0.319 

  (0.329) (0.366) 

Schools 5 7 

N 338 619 

  Panel II: Triple-Difference 

Post 0.884 0.652 

 (0.730) (0.445) 

Home*Sales -0.131 -0.599*** 

 (0.425) (0.207) 

Home*Post 0.131 -0.327 

  (0.538) (0.327) 

Schools 29 33 

N 3,160 3,954 
* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by column) in a law enforcement agency-day, and 

models are estimated via Poisson. Days are redefined as spanning from 6:00am in day t to 5:59am in day t+1. 

Panel I: The sample spans 2005 to 2016 and is restricted to “Sales-Adopting” schools and home/away game days. 

All models control for holiday, day of week, year-by-month, and law enforcement agency fixed effects, as well as 

an indicator for whether a school has a beer garden and its interaction with home game days. Standard errors are 

clustered at the school level. 

Panel II: The sample spans 2005 to 2016 and is restricted to home/away game days. All models control for holiday, 

day of week, year-by-month, law enforcement agency, home-by-year, and sales-by-year fixed effects, as well as an 

indicator for whether a school has a beer garden and its interaction with home game days. Standard errors are 

clustered at the school level. 
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Appendix Table 3. Triple-Difference Estimates, Effect of Alcohol Sales on Home Game Day Crime, Robustness to Weighting 

and Additional Controls, NIBRS, 2005 to 2016 

 
  (1) (2) (3) (4) (5) (6) (7) 

  Panel I: All Crime 

Home*Post -0.040 0.041 -0.038 0.354* -0.045 -0.032 0.400*** 

 (0.125) (0.131) (0.125) (0.187) (0.125) (0.129) (0.147) 

Schools 33 33 33 33 33 33 33 

N 3,979 3,979 3,979 3,979 3,979 3,979 3,979 

  Panel II: Violent Crime 

Home*Post -0.338 -0.405 -0.336 -0.129 -0.300 -0.338 -0.196 

 (0.515) (0.557) (0.515) (0.529) (0.518) (0.506) (0.553) 

Schools 32 32 32 32 32 32 32 

N 3,785 3,785 3,785 3,785 3,785 3,785 3,785 

  Panel III: Liquor Law 

Home*Post -1.799** -2.115*** -1.799** -1.256** -1.802** -1.773** -1.629*** 

 (0.734) (0.608) (0.734) (0.570) (0.736) (0.722) (0.566) 

Schools 32 32 32 32 32 32 32 

N 7,762 7,762 7,762 7,762 7,762 7,762 7,762 

  Panel IV: Drunkenness 

Home*Post -0.353*** -0.334*** -0.358*** -0.340** -0.352*** -0.334** -0.340*** 

 (0.120) (0.121) (0.118) (0.160) (0.120) (0.140) (0.132) 

Schools 24 24 24 24 24 24 24 

N 5,998 5,998 5,998 5,998 5,998 5,998 5,998 

  Panel V: DUI 

Home*Post -0.015 -0.004 -0.007 -0.004 -0.028 -0.028 -0.037 

 (0.168) (0.143) (0.167) (0.172) (0.171) (0.170) (0.160) 

Schools 31 31 31 31 31 31 31 

N 7,544 7,544 7,544 7,544 7,544 7,544 7,544 

  Panel VI: Disorderly Conduct 

Home*Post -1.659*** -1.621*** -1.650*** -0.527 -1.675*** -1.638*** -0.281 

 (0.286) (0.311) (0.287) (0.510) (0.287) (0.284) (0.485) 

Schools 33 33 33 33 33 33 33 

N 7,878 7,878 7,878 7,878 7,878 7,878 7,878 

Weighted No Yes No No No No Yes 

Enrollment No No Yes No No No Yes 

Home Game Attendance No No No Yes No No Yes 

Conference Game No No No No Yes No Yes 

Won No No No No No Yes Yes 
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* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by panel) in a law enforcement agency-day, and models are estimated via Poisson. The sample 

spans 2005 to 2016 and is restricted to home/away game days. For Panels I and II, days are redefined as spanning from 6:00am in day t to 5:59am in day t+1. 

For Panels III-VI, days are redefined as the day of and day after a game day (hourly arrest data not available). All models control for holiday, day of week, year-

by-month, law enforcement agency, home-by-year, and sales-by-year fixed effects, as well as indicators for Post, Home*Sales, and for whether a school has a 

beer garden and its interaction with home game days. Standard errors are clustered at the school level. 
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Appendix Table 4. Difference-in-Differences Estimates, Effect of Alcohol Sales on Home 

Game Day Crime, Local Law Enforcement Agencies, NIBRS, 2005 to 2016 

 

  (1) (2) (3) (4) (5) (6) 

  All Violent Liquor Law Drunkenness DUI D. Conduct 

Post 0.003 -0.075 0.282*** 0.112 -0.020 -0.169 

 (0.032) (0.067) (0.089) (0.247) (0.202) (0.147) 

Home 0.031* 0.034* 0.127 0.051** -0.058 -0.047 

 (0.017) (0.018) (0.125) (0.026) (0.045) (0.072) 

Home*Post -0.020 -0.069*** -0.092 -0.124 0.129 0.086 

  (0.013) (0.025) (0.154) (0.184) (0.090) (0.079) 

Schools 10 9 8 7 9 9 

N 977 961 1,717 1,559 1,902 1,931 
* Statistically significant at 10% level; ** at 5% level; *** at 1% level. 

 

Notes: The dependent variable is the count of crime (indicated by column) in a law enforcement agency-day, and 

models are estimated via Poisson. The sample spans 2005 to 2016 and is restricted to “Sales-Adopting” schools 

and home/away game days. For columns (1) and (2), days are redefined as spanning from 6:00am in day t to 5:59am 

in day t+1. For columns (3)-(6), days are redefined as the day of and day after a game day (hourly arrest data not 

available). All models control for holiday, day of week, year-by-month, and law enforcement agency fixed effects, 

as well as an indicator for whether a school has a beer garden and its interaction with home game days. Standard 

errors are clustered at the school level. 

 

 


