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Foreword 
 
 

eduction of alcohol-impaired driving can be considered from both sides of the problem: how 
to reduce traffic problems and how to reduce alcohol impairment. A variety of alcohol 

control and regulation strategies have been found to reduce alcohol impairment among drivers. 
In order to review and synthesize many of the most promising strategies in alcohol regulation, 
the Alcohol, Other Drugs, and Transportation Committee of the Transportation Research Board 
(TRB) convened a workshop to discuss the role of alcohol regulation in traffic safety. The 
workshop was held June 5–6, 2006, at the National Academies’ Beckman Conference Center in 
Irvine, California. This report provides an overview of the information presented and the 
discussions among the participants as well as the background papers prepared for the workshop.  
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Overview and Summary 
 

KATHRYN STEWART 
Safety and Policy Analysis International 

 
 
INTRODUCTION 
 
Alcohol-impaired driving is a major threat to traffic safety. Considerable progress has been made 
in recent decades in countries throughout the industrialized world. In the last several years, 
however, this progress has stalled, and in some countries, progress has eroded. In the United 
States, in 2005 almost 17,000 people died in alcohol-related crashes. That number has been 
virtually unchanged for the past decade.  

Well-known and effective approaches to impaired driving involve enforcement and 
deterrence to keep drinkers from driving. Another set of promising strategies attempt to reduce 
alcohol consumption through regulation of the sale and service of alcohol and thus make it less 
likely that potential drivers will drink enough to be impaired. The most well-known alcohol 
regulation that has made a major contribution to traffic safety has been the establishment of 21 as 
the drinking age throughout the United States. By reducing alcohol consumption among 
immature and inexperienced drivers, tens of thousands of traffic fatalities have been prevented. 
Other alcohol regulatory strategies can make alcohol more expensive or reduce its availability in 
risky situations.  

In order to provide a systematic review and synthesis of the many regulatory strategies 
that have been implemented and evaluated, the Transportation Research Board’s Alcohol, Other 
Drugs, and Transportation Committee convened a workshop to discuss the role of alcohol 
regulation in traffic safety. The workshop was held at the National Academies’ Beckman 
Conference Center in Irvine, California, June 5–6, 2006. This report provides an overview of the 
information presented and the discussions among the participants as well as the background 
papers prepared for the workshop.  
 
 
BACKGROUND AND STRUCTURE OF THE WORKSHOP 
 
National surveys consistently show that alcohol is by far the most frequently used and abused 
drug in the United States (Johnston, Bachman, and O’Malley, 2002; Substance Abuse and 
Mental Health Services Administration, 2003). In 2005, alcohol was involved in 39% of traffic 
fatalities in the United States. Alcohol is also implicated in a host of other health and social 
problems (e.g., dependence and alcoholism, cirrhosis, fetal alcohol syndrome, assaults, child and 
spousal abuse and neglect, homicide, suicide). Alcohol regulatory strategies have been shown to 
have an impact both on traffic safety and on other alcohol problems. Regulatory strategies have 
been implemented at many different points in the alcohol sales and service system and have 
varying levels of research and evaluation support. Alcohol regulation raises many issues 
regarding economic interests and governmental control of commerce. 

This workshop provided an opportunity for experts in this field to summarize and 
synthesize the large volume of evidence related to the impact of these strategies on traffic safety, 
to highlight the most promising strategies, and to identify gaps in our knowledge.  
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Defining exactly what is meant by alcohol regulation is complicated and at times 
ambiguous. Regulation is typically thought of as a government function. The federal government 
can establish excise taxes on alcohol that help control its price; state governments have alcohol 
beverage control agencies that make rules about who can sell alcohol; and local government can 
establish zoning ordinances that control the locations where alcohol may be sold. Regulation can 
also occur through nongovernmental policies. For example, a particular restaurant chain may 
establish its own policies about checking identification or refusing to serve drinks to people who 
appear to be intoxicated. Some regulatory policies may be informal or unwritten. Some policies 
that are formally established and written may be ignored or poorly enforced in practice. 

The study of alcohol regulation is complicated by the many forms that it can take and the 
difference between the establishment of a regulation and its actual implementation and 
enforcement. The mechanisms by which alcohol regulation affects behavior and traffic safety are 
also complicated. Some regulations occur at the macro level. For example an increase in the 
federal excise tax on beer would affect millions of beer drinkers, but perhaps only slightly if the 
increase is small and represents a minimal proportion of the sale price (current federal tax only 
amounts to 2.5 cents per beer). Some regulations have effects that are much more localized: a 
change in zoning laws could mean that a neighborhood that previously had a bar on every corner 
now has fewer outlets. The appearance, function, and atmosphere of the neighborhood are now 
very different. There are fewer heavy drinkers driving to and from the neighborhood, possibly 
reducing traffic crashes. Some regulations affect individual decision making: a bartender has to 
decide whether to serve a patron another drink or cut him off before he is dangerously 
intoxicated.  

The effects of regulation are also complicated by the fact that most drinkers have multiple 
sources for alcohol and can adjust their behavior as necessary to accommodate changes in price 
or availability. For example, if prices go up, drinkers can purchase cheaper beverages. Predicting 
the effects of any given regulatory change is difficult given the many different variables within 
the context of the environment that surrounds drinking. 

One aspect of the regulation of alcohol sales that is particularly difficult to study is 
advertising practices. While advertising is frequently a source of concern, the effects of alcohol 
advertising on traffic safety have not been clearly demonstrated and effects on drinking in the 
general population are ambiguous. Certain types of advertising may cause responses in certain 
individuals, especially adolescents. These effects may not be measurable in the aggregate. 
Research has tended to be insensitive to more segmented effects and in many countries 
advertising is so pervasive that it is difficult to measure the effects of small changes.  
 
Alcohol Price 
 
One of the major regulatory strategies applied to alcohol is the regulation of price. Usually this 
occurs through the imposition of taxes, but it may also occur with respect to controls on special-
price drink promotions (e.g., two drinks for the price of one during happy hour). 

The study of the effects of price is complicated by the fact that taxes may be extremely 
small (e.g., the federal tax on beer amounts to about 2.5 cents per beer), thus a threshold may not 
have been reached to demonstrate the potential effects of pricing strategies. In addition, the price 
of alcoholic beverages at the retail level is influenced by many factors such as dealer markups. 
As noted above, individual drinkers may also respond to price increases by substituting different 
or less expensive beverages.  
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Despite these complications, research generally finds that increases in the price of alcohol 
reduce consumption. For example, a 10% increase in price would lead to a 5% to 12% decrease 
in consumption and a 6% reduction in alcohol-related traffic fatalities overall and a 9% decrease 
for teenage drivers. 

These findings must be considered in light of a variety of methodological and analytic 
caveats. One possible confounding factor is that alcohol taxes, and thus alcohol prices, are often 
correlated with other alcohol policies and may reflect other attitudes and norms and 
characteristics of the culture that may also tend to reduce alcohol use and impaired driving. 
 
Legal Framework for Alcohol Regulation in the United States 
 
Laws related to alcohol regulation are established at all government levels in the United States 
and can sometimes be in conflict with one another. Typically, public health and safety are not 
priorities for laws at the federal level. Rather, federal laws are put in place to allow for tax 
collection and market stabilization. States, by contrast, are given the task of promoting health 
and temperance through their regulations of alcohol sales and service. State laws deal primarily 
with retail sales and establish the alcohol licensing and control systems.  

In some states, alcohol regulation can also occur at the local level but there has been a 
trend towards state preemption laws. These laws limit the ability of local governments to 
establish regulations that are more restrictive than those imposed at the state level. Even in states 
that have preemption statutes, communities traditionally have authority to decide how the land is 
used—for example, whether a bar or liquor store can be licensed in a particular location.  

Governments, whether federal, state, or local, face the task of balancing public health 
against other factors, e.g., economic concerns. Typically, regulators attempt not to put an undue 
burden on the alcohol industry. The federal government is taking an increasingly active role in 
disallowing state regulations that the government deems may interfere with interstate commerce. 

Research on the effects of laws regarding alcohol regulation is complicated by the fact 
that even when laws are on the books, they may not be implemented or enforced.  
 
Alcohol Regulation in the European Union 
 
The establishment of the EU as a confederation of countries coordinating many aspects of law 
and policy has changed the alcohol regulatory environment in Europe. Countries with widely 
varying cultures and drinking styles now share many similar alcohol regulations. There has been 
a tendency for convergence among the member countries: those that previously had lenient 
alcohol- and impaired-driving policies have become stricter while those that previously were 
stricter have become more lenient.  

The changes brought about in alcohol regulation have had a particular impact on the 
Scandinavian countries, especially Sweden, which had previously established extremely strict 
controls on the price and availability of alcohol. Prices have decreased and alcohol has been 
made more available. As a consequence, alcohol consumption in Sweden has increased over the 
last 10 years from 8 L per capita to 10.5 L. It has been estimated that a 2-L increase in 
consumption results in an 8% increase in traffic fatalities. Indeed, Sweden’s previously very 
favorable trend in impaired-driving fatalities has dramatically reversed and alcohol now accounts 
for a much higher proportion of fatal crashes than before EU rules were adopted.  
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The problem of how to harmonize laws and policies in the EU without having a 
detrimental effect on health and safety in countries with previously more stringent laws has not 
been solved. 
 
Alcohol Regulation in Latin America and the Caribbean 
 
Currently, alcohol regulation is not widely utilized as a tool for promoting health and safety in 
most Latin American and Caribbean countries. For example, there are age restrictions in most 
countries but very little enforcement of these restrictions. Brazil does not have any sort of 
licensing system and does not restrict hours and days of sale—except that every 4 years, no 
alcohol can be sold on the day before elections. There are wide variations in prices and taxation 
and tax policies are not well enforced. Some countries have not established a blood alcohol 
content threshold above which it is illegal to drive.  

Average alcohol consumption is much higher in Latin America than the global average. 
In addition, the patterns of consumption in Latin America tend to be riskier—with drinkers 
consuming large amounts per occasion rather than drinking small amounts more frequently. The 
quantity of consumption and the patterns of drinking contribute to a burden of disease resulting 
from alcohol, with impaired driving being an important component of that burden. The potential 
role of alcohol regulation in preventing alcohol problems has not yet been explored or exploited 
in most of these countries.  
 
Minimum Purchase Age Laws 
 
The establishment of 21 as the minimum purchase age for alcohol throughout the United States 
was extremely effective in reducing drinking among young people and in reducing impaired 
driving fatalities. It is estimated by the NHTSA that almost 1,000 lives are saved each year as a 
result of these laws. The traffic safety effects are presumably due to the fact that young people 
are inexperienced drivers and inexperienced drinkers and therefore are at an elevated risk for 
crashes should they drive after drinking even small amounts. The Centers for Disease Control 
and Prevention have carried out a systematic review of evaluations of age 21 laws and found a 
very strong effect. Questions remain about the exact role of the laws in reducing traffic crashes 
among young drivers. For example, there have been comparable declines in crashes among 
young people in Canada despite the fact that the drinking age in Canadian Provinces is lower 
than in the United States and has not changed.  

Despite the apparent success of the higher minimum purchase age in the United States, 
there are periodic attempts to lower the drinking age. Sometimes these attempts are based on the 
misimpression that because young people still drink that the laws are ineffective. During the 
current war, the concern is sometimes raised that young people serving in the military can fight 
and die but not drink.  

The minimum purchase age laws themselves can only be part of the regulatory strategy to 
reduce drinking by young people and consequent impaired driving. A complex of laws is needed 
that address underage drinking, including laws related to possession and consumption of alcohol 
by minors, furnishing or sales of alcohol to minors, the age of alcohol sellers, drivers license 
restrictions for young drivers, and so forth. No state currently has all of the laws considered 
optimal for restricting minors’ alcohol access.  
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Enforcement is also a key element in the effectiveness of minimum purchase age laws in 
reducing underage drinking and traffic crashes among young drivers. An analysis of research on 
the impact of enhanced enforcement against sales to minors found that enforcement campaigns 
yielded reductions in sales and in underage alcohol consumption. Important variables that 
affected impact include enforcement intensity and media coverage. Effects tended to decay 
rapidly after the campaign was concluded.  
 
Minimum Purchase Age Laws in New Zealand 
 
In 1999, New Zealand changed its minimum purchase age laws, effectively lowering the 
purchase age to 18 from 20. This change occurred as other laws related to impaired driving were 
being made stricter and enforcement more vigorous. While the New Zealand government was 
tightening road safety countermeasures, alcohol was made significantly more available, 
including permitting the sale of wine at grocery stores and more liberal licensing laws. During 
the period between 1990 and 1995, the number of liquor licenses in the country almost doubled.  

The 1999 reduction in the minimum purchase age occurred amid a falling overall road 
toll among 15- to 24-year-olds. The change in the law resulted in an increase in alcohol involved 
crashes among the affected age group, 18 and 19 year olds, over what would have occurred had 
the law not been changed. There was also an apparent trickle-down effect with crashes 
increasing for 15- to 17-year-old drivers. The findings in New Zealand mirror those in the United 
States in the 1970s when a number of states lowered their minimum purchase age. 

The experience in New Zealand and United States can be viewed by other countries as an 
indication of the effectiveness of minimum purchase age laws and the potential deleterious 
effects of lowering the drinking age. 
 
Limits on Outlet Density and Location 
 
Research finds that the more alcohol outlets there are in a particular area, the more alcohol-
related traffic crashes occur in the travel corridors that people use to drive to and from the 
outlets. It has been estimated that a 10% increase in the number of outlets can result in a 1% to 
4% increase in alcohol-related crashes, with bars being the most consistently related to crash 
rates. In addition to impaired driving, areas with a high outlet density also experience more 
violent crime and underage drinking as well as other alcohol problems. 

In general, the more convenient it is to obtain alcohol, the more people will drink and the 
more alcohol problems, including impaired-driving crashes, will occur. The location of alcohol 
outlets influences the ease of alcohol access. In addition, areas that have a large number of 
outlets in a small area can attract more drinkers and possibly problem drinkers as well as 
establish a community environment in which heavy alcohol consumption may seem normative. 
States and communities can use a variety of laws and regulations to control outlet location and 
density, including zoning ordinances and limits on liquor licenses within specified areas. 

More research is needed to establish the mechanisms by which outlet location and density 
influence impaired driving and the most effective strategies for controlling locations and density 
in such a way as to improve traffic safety. 
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Limits on Hours of Sale 
 
Limits on hours of sale of alcohol are imposed in most jurisdictions—both in stores that sell for 
off-premises consumption and in bars and other outlets with on-premises consumption. These 
limits are imposed in order to control consumption and problems. It has been hypothesized, 
however, that in on-premises establishments, when closing time approaches drinkers may drink 
more heavily and thus be even more intoxicated when they leave to drive home than if a strict 
closing time were not in place. Moreover, all of these intoxicated patrons are leaving bars at the 
same time. Many jurisdictions have expanded hours of service in order to reduce this 
hypothesized effect or in order to avoid the phenomenon of bar patrons traveling from one 
jurisdiction to another in order to take advantage of more liberal hours of service elsewhere. 

Studies of the effects of limitations on hours of sale are limited and suffer from 
methodological weaknesses. For off-premises outlets, studies find some reductions in alcohol 
consumption and problems, including impaired driving, when hours and days of sale were 
restricted. For on-premises outlets, studies have mostly focused on jurisdictions in which 
drinking hours have been extended. Findings are complex but seem to indicate a trend towards 
increased drinking and impaired driving resulting from extended hours of drinking.  

A study carried out on the U.S.–Mexico border examined the effects of the imposition of 
earlier closing times in the Mexican city of Juarez. The immediate effect was a dramatic drop in 
the number of Americans (mostly young people) who traveled to Mexico to drink. There was a 
gradual return to previous numbers but with drinkers returning home at earlier hours. 

The research regarding hours of sale indicates that controls on times of sales and service 
can have a powerful effect on drinking and associated problems but that the effects are complex 
and a more detailed understanding is needed of how behavior is changed and how to avoid 
displacement of heavy drinking to different hours or locations with less restricted hours. The 
recent elimination of uniform closing times throughout Great Britain provides an opportunity to 
study the impact of expanding hours of service.  
 
Dram Shop and Social Host Liability Laws 
 
Most jurisdictions have laws prohibiting the sale or service of alcohol to intoxicated patrons or 
people under the minimum drinking age. These laws, especially those against sales to intoxicated 
persons, tend not to be enforced vigorously. In some states, however, people who have been 
harmed by a drinker who was served illegally can bring suit against the licensed establishment or 
the social host who served them. Analysis of states with such laws where major suits have been 
brought indicates that these suits have a deterrent effect on licensed establishments and can 
improve traffic safety. Comparable studies of social host liability have not been carried out.  

Public nuisance laws present another type of legal option can also be used, especially 
against social hosts. These laws can establish a positive duty on the part of a homeowner to 
prevent parties where alcohol is served to minors or to intoxicated persons or that, because of 
noise or property damage, create a public nuisance. Homeowners who host or permit these 
parties must pay a fine and in some cases pay for the police response required by the party. This 
type of law has the potential for creating deterrence because the swiftness and certainty of 
consequences can be enhanced, as compared to criminal proceedings which tend to be slow and 
uncertain in their outcome. These statutes have recently been applied in college towns where 
landlords are given strong economic incentives to maintain order on their properties.  
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Both civil liability laws and public nuisance laws are promising as deterrents to risky 
drinking behavior. Law and policy makers, however, tend to gravitate towards criminal penalties 
because of the stronger message they appear to send—even though these laws are more difficult 
to enforce and to prosecute. Opposition to the most effective laws often comes, of course, from 
people with an economic interest in maintaining the status quo. 
 
Responsible Beverage Service Practices 
 
The regulation of how and to whom alcohol is served at bars and restaurants has the potential to 
have an important impact on traffic safety. Despite the fact that it is illegal to serve to intoxicated 
patrons, between one third and three quarters of intoxicated drivers stopped by police consumed 
their last drink at a bar.  

The role of the server—bartender or waiter—has received considerable attention in 
attempting to prevent over service of alcohol. Servers in some localities or some establishments 
have been trained to recognize intoxication or monitor the number of drinks served. Research 
indicates, however, that expecting servers to make these judgments in many bar environments is 
not reasonable. Even trained law enforcement officers can detect high levels of intoxication only 
a minority of the time. In fact, research indicates that the servers have only a small role in 
determining whether patrons will leave an establishment in an intoxicated state. Managers create 
the environment and norms of establishments and set rules and monitor the behavior of servers 
and patrons. Some bars seem to be deliberately managed to serve as much alcohol as possible, 
regardless of the consequences to safety and health while others encourage moderation through 
their atmosphere and serving practices. 

When laws are established mandating some level of responsible beverage service or 
server training, effects on alcohol levels of departing patrons and on traffic safety are sometimes 
observed. The effectiveness of the laws depends on several important components, including the 
program requirements, how the programs are administered, the level of enforcement, the types of 
penalties imposed, and the benefits to establishments that adhere to the laws. 

Responsible beverage service practices are also sometimes applied to reduce sales of 
alcohol to minors. Effects of management policies and server or seller training are modest or 
mixed and enforcement seems to be more effective in preventing sales to minors.  

In summary, the literature provides little support for the traffic safety effectiveness of 
broadly applied responsible beverage service training programs unless combined with significant 
enforcement. However, offering training may make intensive enforcement efforts more 
acceptable to communities and to enforcement agencies because communities may be reluctant 
to impose substantial penalties for law violations without first providing notice and help to 
establishments in meeting their obligations. 

In recent years, some jurisdictions have adopted an aggressive program in which arrested 
impaired drivers are asked about their place of last drink. Establishments that are repeatedly 
reported are subject to warnings, intensive enforcement, and fines. These programs have been 
found to be cost effective and suggest that more targeted responsible beverage service programs 
combined with enforcement may have an impact on traffic safety. 
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Enforcement of Alcohol Regulation 
 
While some alcohol regulations, such as alcohol taxes, can have an effect without major 
enforcement efforts, most depend on enforcement for their effectiveness. Enforcement of alcohol 
regulations can be carried out by different agencies, depending on the laws and regulatory and 
enforcement structures in the jurisdiction.  

Law enforcement tasks depend on laws and structures in each state. All states have some 
sort of alcohol beverage control agency, which is responsible for licensing, and to varying 
extents, enforcement of the licensing requirements (such as adhering to hours of sale or service, 
not serving to minors, etc.). Increasingly, the budgets of these agencies and the available 
enforcement officers have declined, making it difficult for them to enforce laws vigorously 
throughout the hundreds and even thousands of retail outlets in the states. Moreover, especially 
in those states that have retained some part of the distribution under state control, the alcohol 
control agency must balance the economic benefits of liberal alcohol sales against the health and 
social benefits of tighter control.  

Local law enforcement agencies also enforce alcohol regulations. It is often in their 
interest to do so because of the traffic risks and other crimes and problems associated with 
alcohol consumption. These agencies, however, are faced with enforcing highly unpopular laws 
and with balancing the many demands on their resources, including other problems that are 
considered more serious by the community.  

Research on alcohol regulation indicates that vigorous and highly visible enforcement is 
important to the effectiveness of almost all regulatory strategies. Law enforcement leadership 
can benefit from information on effectiveness and cost effectiveness of enforcement and ways of 
carrying out enforcement most efficiently. This information can help make enforcement of 
alcohol regulations a higher priority and thus maximize the effectiveness of regulation.  
 
Challenge of Alcohol Regulation  
 
A variety of alcohol regulations can have an important impact on traffic safety as well as on 
other health and social problems. Enacting, implementing and enforcing regulations present 
many challenges—in crafting appropriate and acceptable regulatory strategies and in summoning 
the political and social will and resources needed.  

In order to overcome these challenges the positive results of regulation must be balanced 
against the restrictions on behavior and commerce that they entail. Factors that can have an 
impact on the acceptability of such restrictions include the importance of the problem that the 
regulation is designed to address, the effectiveness of the regulation in preventing the problem, 
whether the regulation is minimally intrusive as compared to alternatives, and whether the 
behavior restricted has the potential to harm others besides the person engaging in the behavior. 
Research has begun to address these and other questions about alcohol regulations with respect 
to their impact on traffic safety.  

An important characteristic of alcohol regulation that relates to overcoming inertia and 
political opposition is that it tends to have an effect on other health and social problems besides 
traffic safety. Thus, it is possible to form alliances with interest groups outside of traffic safety, 
including those concerned with crime and violence, risky sexual behavior, fetal alcohol effects, 
alcoholism, chronic disease related to alcohol use, and so forth. In particular, problems related to 
underage drinking can bring together broad coalitions of concern, including parents, schools, 
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youth service organizations, and others. Partnerships with a variety of advocacy organizations, 
citizen groups, and government agencies can be helpful in garnering the necessary support for 
bringing about implementation. 
 
Overarching Issues  
 
The regulation of alcohol sales and service has been shown to have effects on traffic safety as 
well as on other alcohol-related health and social problems. The effects of each type of 
regulatory strategy are controlled by mechanisms at the individual, local, state, and national level 
that are not fully understood. Some of the underlying mechanisms are related to dynamic 
processes related to the interaction of regulation and social norms, the non-linear impact of 
regulation, and the potential for reversals of progress. Each of these processes is described 
below.  

 
Interaction of Regulation and Social Norms 
 
The regulatory system and social norms are interrelated in complex ways. The strictness of 
regulation depends on societal norms and the norms are influenced by regulations. That is, 
governments at the federal, state, or local level are unlikely to implement regulations that are far 
out of sync with the social norms in the area. Once a regulation is implemented, however, social 
norms may begin to shift as certain behaviors are perceived as illegal and therefore unacceptable. 
When social norms have shifted, regulations can also become more stringent. This kind of 
iterative process has been observed in recent years as impaired driving has become more socially 
unacceptable and laws have become stricter and enforcement more vigorous. A particularly clear 
example of this kind of process is smoking. Smoking was once viewed as normative but is now 
much less socially acceptable and is regulated by stricter and stricter antismoking regulations. 
 
Nonlinear Impact of Regulation 
 
Another complexity in understanding the impact of alcohol regulation is that effects may not be 
linear. For example, a 1-cent price increase for beer might not have a measurable effect on 
behavior or on traffic safety. There may be a threshold that must be reached before effects can be 
observed. There may also be an upper limit beyond which the effects may deteriorate; when 
prices get too high, bootlegging, smuggling, and illicit manufacture of alcohol may become more 
common. Thus, the effects of any particular tax increase in any particular instance may not be 
easily generalizable to other amounts of increase in other settings. This same phenomenon may 
apply to other strategies; for example, there may be a minimum level of enforcement below 
which effects of a particular type of campaign may not be observed. 
 
Potential for Reversals of Progress 
 
It is important, in studying and planning alcohol regulation, to recognize that regulation is not 
necessarily a one-way process. Even very effective regulatory strategies can be eroded or 
reversed if proponents do not maintain their vigilance. For example, despite the proven 
effectiveness of the higher drinking age in the United States, there are always pressures to lower 
it again. 
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CONCLUSIONS 
 
The complexity of the regulatory system and potential intended and unintended consequences 
presents challenges to researchers who want to understand the underlying processes. This 
complexity also poses challenges to regulators who want to have positive impacts without 
unwarranted restrictions or public backlash. The fact that the regulatory system is complex also 
means that there are many different potential points of intervention that can be utilized by policy 
makers and regulators at all levels. While the research on interventions is sometimes 
complicated, it is clear that regulatory strategies change drinking behavior and reduce alcohol 
related problems. 

A well-regulated alcohol environment can change the way alcohol is perceived and 
consumed and ultimately improve traffic safety. 
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Broadly defined, alcohol policy includes (a) formal legal and regulatory mechanisms, rules, and 
procedures for controlling consumption of alcohol or risky drinking behaviors and (b) enforcement of 
these measures (Grube, 2005; Grube and Nygaard, 2001, 2005; Toomey and Wagenaar, 1999). Such 
policies can be implemented at the national, state, local, or institutional level. Alcohol policies can focus 
on restricting access or availability, deterrence, or harm reduction, although the distinction among 
these approaches is often blurred. A number of policy options seem to be effective in reducing drinking 
and driving and alcohol-related crashes and fatalities, including price, lower per se blood alcohol 
contents, random breath testing or sobriety checkpoints, graduated driver licensing, zero tolerance 
laws, and higher legal drinking ages. Social host liability and dram shop liability appear promising for 
reducing drinking and drinking-related problems. There is some empirical support for responsible 
beverage service programs, particularly those that are mandated or motivated by reduction of liability. 
The evidence is growing for the effects of outlet license restrictions (e.g., outlet density, hours of sale). 
Evidence that designated driver and safe rides programs are effective strategies for preventing 
drinking and driving is largely lacking. For many policy strategies there is simply not sufficient 
research to evaluate their effects. Such research should be conducted to inform policy or at least to 
evaluate policies as they are implemented. 
 

 
 

roadly defined, alcohol policy includes (a) formal legal and regulatory mechanisms, rules, 
and procedures for controlling consumption of alcohol or risky drinking behaviors and (b) 

enforcement of these measures (Grube, 2005; Grube and Nygaard, 2001, 2005; Toomey and 
Wagenaar, 1999). Overall alcohol policy has four goals: (a) to decrease availability of alcohol by 
increasing economic costs, including opportunity costs for obtaining it; (b) to directly deter or 
reduce consumption, heavy consumption, or drinking-related problem behaviors by increasing 
the potential personal or social costs associated with these behaviors; (c) to decrease relative 
costs of alternative behaviors; and (d) to decrease demand. The overall goal of alcohol policy is 
to increase full costs of drinking or involvement in drinking-related problem behaviors. Full 
costs include price, but also the effort and time needed to obtain alcohol and the personal risks 
for engaging in problem behaviors such as drinking and driving (e.g., risk of injury or sanctions). 
Alcohol policies can also increase the relative costs of drinking or drinking and driving by 
reducing the costs associated with alternative behaviors such s using public transportation. 

B 

Alcohol policy can be implemented at the national, state, local, or institutional level. 
Although alcohol control is primarily a state responsibility under the 21st Amendment to the 
U.S. Constitution, many states allow counties and municipalities to take steps to control drinking 
that are more restrictive than those required by state law. Communities, for example, can 
implement zoning restrictions (e.g., regulate outlet densities, distances from schools); require 
responsible beverage service training; institute social host ordinances; or take other policy or 
enforcement actions (e.g., proactive party dispersal) as long as these activities are not less 
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restrictive than state law. Importantly, alcohol policies are not limited to formal laws. Rather 
they can include institutional responses such as responsible beverage service policies in bars, 
changes in social environments (e.g., media), levels of enforcement and enforcement priorities, 
and local planning and zoning. 

 
 

ALCOHOL POLICY AND THE PREVENTION PARADOX 
 
Many alcohol policy approaches target populations, rather than individuals, and explicitly 
recognize that alcohol problems do not originate only with heavy drinkers or problem drinkers. 
Rather, social drinkers and light drinkers also contribute, although their individual risks are 
lower. This apparent contradiction between individual and population risk levels is called the 
prevention paradox (Kreitman, 1986; Skog, 1999). According to the prevention paradox, lighter 
drinkers may, in fact contribute more problems at the population level because of their greater 
numbers in the population. Thus, for example, data from the Swedish conscript study indicate 
that the highest 10% heavy drinkers account for only 22% of hospital admissions for attempted 
suicide and 26% of admissions for injuries from violence (Rossow and Romelsjö, 2006). Even if 
all admissions for suicide attempts and injuries among heavier drinkers are assumed to be 
alcohol related, these drinkers account for less than half of these outcomes. In a Finnish study, 
30% of all self-reported problems, 30% of alcohol-related hospitalizations, 36% of alcohol-
related deaths, and 36% of the premature life years lost before the age of 65 occurred among the 
10% of heaviest drinkers. In the area of traffic safety, the vast majority of alcohol-related crashes 
occur among drivers who are in the intermediate risk ranges in terms of blood alcohol content 
(BAC) or previous arrest (Woodall et al., 2004). A recent study of college students (Weitzman 
and Nelson, 2004) showed that there was an increasing individual risk of injury as usual quantity 
of drinking increased. Thus, about 25% of those who usually consumed five or more drinks per 
occasion reported sustaining an alcohol-involved injury sometime during the school year 
compared with about 19% of those who usually consumed fewer drinks. Extrapolating from the 
data, however, indicates that those typically consuming fewer than five drinks, because of their 
greater numbers in the population, accounted for 62% of the reported alcohol-related injuries 
overall whereas those typically consuming five or more drinks accounted for 38% of them. It has 
been suggested that heavy episodic drinking by those whose usual alcohol consumption is low or 
moderate may account for the prevention paradox (Stockwell et al., 1996). Nonetheless, the 
prevention paradox suggests that policies targeting only heavier or problem drinkers may not be 
entirely effective at reducing problems, including traffic crashes and fatalities. Rather, policies 
may be more effective when they target populations as a whole, particularly focusing on heavy 
drinking episodes. 

 
 

TYPES OF ALCOHOL POLICY 
 
Availability Policies 
 
Alcohol availability theory proposes that alcohol consumption and problems increase as ease of 
obtaining alcohol increases and costs decrease. Based on the distribution of consumption model, 
availability approaches assume that restricting access to alcohol will decrease consumption in the 
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overall population and, and as a result, will lead to reductions in alcohol-related problems, 
including traffic safety problems (Rush and Gliksman, 1986). Alcohol availability refers to three 
interrelated constructs: physical availability, social availability, and economic availability. 
Physical availability refers ease of access to alcohol through commercial alcohol sources. 
Physical availability is often indexed as the density of or an individual’s proximity to 
commercial outlets and drinking venues in the environment. Social availability refers the ease of 
obtaining alcohol through social sources (friends, acquaintances, or strangers) and to social 
support for drinking in the environment. It thus includes both social accesses to alcohol and to 
community and individual norms regarding drinking in general and in specific contexts. The 
normative component of social availability comprises a wide range of environmental factors 
including consumption by others within a given community, expressed attitudes by others, 
frequency and natures of alcohol advertising and portrayals in the media, as well as policies that 
encourage or discourage drinking. Economic availability refers to the cost of alcohol relative to 
other products and to access to the resources necessary to buy or otherwise obtain alcohol. 

Many alcohol policies attempt to decrease availability of alcohol by increasing relative 
costs, including opportunity costs, associated with obtaining it. Examples of availability policies 
include increases in price (taxation, prohibitions on drink specials), restrictions on conditions of 
sale (e.g., hours, locations), and social host ordinances that impose penalties or liability on 
private party hosts who provide alcohol for underage youth or serve intoxicated guests. 
Importantly, the components of availability are interdependent and policies affecting one type of 
availability may have consequences for others. Price, for example, may influence overall 
drinking rates in a community and, therefore, social availability. Consumption rates in a 
community, in turn, may affect physical availability through increased outlet density because of 
increased demand and market forces. Increased density, in turn, may decrease prices through 
increased competition. 

 
Deterrence Policies 
 
The purpose of deterrence policies is to increase the personal consequences or anticipated 
consequences of alcohol consumption or consumption in risky contexts by imposing penalties or 
sanctions. According to deterrence theory, the effectiveness of such penalties is affected by their 
severity, the probability of their imposition, and the swiftness with which they are imposed 
(Ross, 1984). The severity of consequences is largely governed by the nature of the policies 
themselves and the penalties they inflict. Certainty and swiftness of imposition result from levels 
of enforcement and adjudication. Examples of deterrence policies include fines or other penalties 
for drinking and driving and loss of driver license for minors in possession of alcohol (e.g., zero 
tolerance). 

Many policies have both availability and deterrence properties. For example, minimum 
drinking age laws make it more difficult for young people to buy alcohol and also include 
penalties for possession or consumption of alcohol by those who are underage. Compliance 
checks by local police may threaten local retailers with fines or license revocation and, 
consequently, increase the difficulties experienced by youth or intoxicated patrons who attempt 
to purchase alcohol. Similarly, social host liability ordinances that impose penalties for private 
party hosts who provide alcohol for underage youth, controlled party dispersal operations by 
local police or Alcoholic Beverage Control agents, and local ordinances that restrict alcohol use 
in public places can increase direct consequences to youth, reduce youth access to alcohol from 
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social sources, and reinforce community norms against youth drinking or providing alcohol to 
youth.  

Harm Reduction Policies 
 
Harm reduction policies seek to prevent risky drinking or moderate the relation between 
consumption and problems without necessarily affecting overall consumption (Incardi and 
Harrison, 2000). Although most harm reduction approaches are individually oriented and focus 
on controlled drinking or moderation (Marlatt and Witkiewitz, 2002; Neighbors et al., 2006), 
some policies can be thought of as promoting harm reduction. Responsible beverage service 
interventions for bars and restaurants, for example, focus on training servers and on developing 
outlet policies designed to reduce over service and prevent intoxication, not consumption per se. 
Ignition interlock programs seek to prevent intoxicated individuals from driving, but may not 
directly decrease drinking. Safe rides programs and increased public transportation do not 
address consumption or heavy drinking, but rather seek to reduce the traffic safety risk 
(problems) associated with consumption by making alternatives to drinking and driving easier. 
Similarly, primary safety belt laws do not address alcohol use at all, but may reduce alcohol-
related fatalities. 
 
 
EFFECTIVENESS OF SELECTED POLICY APPROACHES 
 
Restrictions on Availability 
 
Availability policies are intended to affect alcohol consumption and problems by increasing the 
economic and opportunity costs of drinking. 
 
Minimum Legal Drinking Age 
 
Perhaps the most dramatic illustration of the potential effects of reducing physical availability of 
alcohol on traffic safety is the minimum legal drinking age (MLDA). In 1984, the National 
Minimum Drinking Age Act required states to enact a minimum age of 21 years for purchase or 
public possession of alcohol or risk losing federal highway funds. Since 1987, the MLDA in the 
United States has been 21 years in all 50 states and the District of Columbia. The available 
studies show that increasing the MLDA significantly decreased drinking, drinking and driving, 
and drinking and driving crashes among young people (Dee, 1999; Klepp et al., 1996; O’Malley 
and Wagenaar, 1991). Overall, it has been estimated that the MLDA of 21 has saved 24,560 lives 
between 1975 and 2005 through reducing traffic fatalities alone (NHTSA, 2006). 

Despite the uniform MLDA of 21, underage youth are able to obtain alcohol from both 
commercial and social sources (e.g., Dent, Grube, and Biglan, 2005; Paschall et al., in press-a,b; 
Wagenaar et al., 1996). Purchase surveys, for example, show that anywhere from 40% to 90% of 
outlets may sell to underage buyers (e.g., Forster et al., 1994, 1995; Paschall et al., in press; 
Preusser and Williams, 1992; Grube, 1997). In part, these high sales rates result from low and 
inconsistent levels of enforcement of sales laws (Wagenaar and Wolfson, 1995). Importantly, 
however, research shows that even moderate increases in enforcement of sales laws can reduce 
sales of alcohol to minors by as much as 35% to 40%, (Grube, 1997; Wagenaar et al., 2000). 
Such enforcement may also reduce alcohol consumption and problems among youth (Barry et 
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al., 2004). Simple warning letters to vendors about enforcement activities or visits by police to 
outlets appear to have little effect (Willner et al., 2000). 

 
Conditions of Sale 
 
Zoning ordinances, conditional use permits, and other local ordinances are often used to limit 
availability by controlling outlet densities, opening hours, and other conditions of alcohol sales. 
There is evidence that local restrictions on outlet density are related alcohol consumption and 
problems (Gorman, Labouvie, and Subaiya, 1998; Gorman, Labouvie, Speer, and Subaiya, 1998; 
Gruenewald et al., 1993, 2002), including drinking and driving (Gruenewald, Johnson, and 
Treno, 2002; Gruenewald et al., 1996). In one of the few studies focusing on youth (Treno, 
Grube, and Martin, 2003), outlet density was found to be positively related to frequency of 
underage driving after drinking and riding with drinking divers among 16- to 20-year-old youth.  
 
Hours of Sale 
 
Although the findings are mixed, restrictions on hours of sale may also be important. In a recent 
study in Perth, Australia, extended hours for bars were found to be related to an increase in 
assaults (Chikritzhs and Stockwell, 2002) and traffic crashes (Chikritzhs and Stockwell, 2006). 
These relationships were largely accounted for by increased sales of high alcohol content beer, 
wine, and spirits. Similarly, a new city policy prohibiting on-premises alcohol sales after 11 p.m. 
in Diadema, Brazil, was found to be related to a significant decrease in homicides (Duailibi et al., 
in press). Prior to the new policy, hours of sale had been unregulated. In contrast, a survey study 
of temporarily extended sales hours in Fremantle, Australia, did not find an increase in overall 
alcohol consumption, although survey respondents who more often availed themselves of the 
extended hours consumed greater amounts of alcohol (McLaughlin and Harrison-Stewart, 1992). 
Recent studies have investigated the effects of extending drinking hours fro 1 to 2 a.m. in 
Ontario, Canada. A significant increase in alcohol-related motor vehicle fatalities was found in 
the Windsor, Ontario, area and decreases in the neighboring Detroit area (Vingilis et al., 2006). 
No effects, however, were found for the province as a whole (Vingilis et al., 2005). Extending 
hours to allow Saturday sales in Sweden (Norstrom and Skog, 2003, 2005) has been associated 
with a significant increase in alcohol sales (3.3%) and drinking and driving (8.3%) on Saturdays 
and Sundays. It is unclear, however, to what extent the increase in drinking and driving resulted 
from liberalized hours of sale or from changes in police enforcement. More convincing evidence 
that substantial extensions in hours of sale can affect traffic safety is provided by a study in New 
Mexico that found a 29% increase in alcohol-related crashes and a 42% increase in alcohol-
related crash fatalities on Sundays after sales of packaged alcohol were allowed on that day 
(McMillan and Lapham, 2006). 
 
Privatization 
 
In some jurisdictions the retail sale or wholesale distribution of alcohol is controlled through 
state-run monopolies. In recent years there has been a trend toward privatization, especially of 
retail sales (Shaffer and Brenner, 2004; Ziegler, 2006). Privatization is hypothesized to increase 
alcohol consumption and related problems by increasing availability (e.g., making it easier to 
obtain alcohol) and by reducing prices through increased competition (Holder et al., 1995). Some 
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studies find an increase in consumption following privatization (Holder and Wagenaar, 1990; 
Trolldal, 2005a; Wagenaar and Holder 1995) and substantial increases in consumption and 
mortality have been projected as a result of privatization in the Nordic countries (Andreasson et 
al., 2006; Holder et al., 1995). However, other studies have provided more mixed findings. In a 
study of Alberta, Canada, for example, privatization had a significant permanent effect on the 
sale of spirits, but not on wine, beer, or total sales (Trolldal, 2005b). There was no effect in this 
study on fatal motor vehicle traffic crashes.  
 
Price and Taxation 
 
Numerous studies have focused on the relation between taxation or price and alcohol 
consumption and related problems. It has been estimated that increasing taxation on alcohol in 
the United States to keep pace with inflation would lead to a 19% reduction in heavy drinking by 
youth and a 6% reduction in high-risk drinking (Laixuthai and Chaloupka, 1993). Substantial 
reductions in drinking and driving and alcohol-related traffic fatalities have been associated with 
price or tax increases (Saffer and Grossman, 1987a). It has been estimated that increasing the 
price of beer to keep pace with inflation would reduce youth drinking by 9% and heavy drinking 
by 20% (Laixuthal and Chaloupka, 1993). In contrast to these studies, however, recent research 
have found no evidence for the effects of taxation and price on alcohol consumption and alcohol-
related traffic fatalities, either among youth or in the general population (Dee, 1999; Young and 
Likens, 2000). Although taxation and price increases may be effective prevention strategies in 
some cases, price elasticities are not attributes of commodities and are moderated by social, 
environmental, and economic factors. As a result, the price sensitivity of alcohol may vary 
considerably across time, states, and countries, depending on drinking patterns and attitudes and 
on the presence of other alcohol policies. More recent studies, for example, suggest that the 
relations between taxes on alcohol and alcohol consumption and problems may have weakened 
in recent years in the United States, possibly because of the implementation of the age 21 MLDA 
and other alcohol policies (Young and Likens, 2000). It recently has been suggested that people 
respond primarily to changes in the full price of alcohol, including opportunity costs (Trolldal 
and Ponicki, 2005). As a result, the demand for alcohol should be less sensitive to changes in 
price where regulation is stricter. Consistent with this hypothesis, it was found that demand for 
beer and spirits was less price sensitive in states with monopolies on alcohol sales and 
distribution than in license states where alcohol sales are privatized. Similarly, a recent study 
showed that raising either MLDA or beer taxes in isolation led to fewer youth traffic fatalities 
(Ponicki, Gruenewald, and LaScalla, in press). A given change in price, however, caused a larger 
proportional change in fatalities when the MLDA was low than when it was high. Thus, a 10% 
increase in price was estimated to reduce traffic fatalities among youth by 3.1% if the legal 
drinking age were 18, but only by 1.9% if the legal drinking age were 21. It was concluded that 
communities with relatively strong existing policies might expect smaller impacts on alcohol-
related problems to result from the implementation of new policies than suggested by prior 
research, whereas communities with weak policies might expect larger benefits. 
 
Drink Promotions 
 
Drink promotions are a specific marketing strategy that offers alcoholic beverages at reduced 
prices (e.g., two for the price of one, ladies drink free, or half-price six packs). Because drink 
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promotions can substantially reduce the economic costs of drinking to the consumer, it is 
possible that they have a greater effect on drinking than taxation or more indirect strategies for 
increasing price. Although there is little research on the effects of drink promotions, a recent 
national study of colleges indicates that drink promotions are common in bars and other outlets 
around campuses (Kuo, Wechsler, Greenberg, and Lee, 2003). Moreover, sales prices, and 
frequent promotions at both on- and off-premise establishments were associated with higher rates 
of heavy episodic drinking. Similarly, availability of lower prices and set fees (i.e., unlimited 
drinks for a fixed price) has been associated with greater consumption among college students 
(Wechsler, Kuo, Leem, and Dowdall, 2000). Although far from definitive, this research suggests 
that limiting drink promotions may reduce consumption and concomitant problems. 

 
Deterrence Policies 
 
Deterrence policies apply sanctions to discourage drinking or risky drinking behaviors (e.g., 
drinking and driving), providing alcohol to minors, or over service.  
 
Blood Alcohol Limits 
 
There is strong evidence that reducing the legal per se blood alcohol limit that defines driving 
while impaired decreases drinking and driving and alcohol-related crashes. Thus, it has been 
estimated that reducing blood alcohol limits from 0.10% to 0.08% in the United States led to a 
6% decrease in the proportion of drivers in fatal crashes with blood alcohol levels at 0.10% or 
higher and a 5% greater decrease in the proportion of fatal crashes that were alcohol related at 
0.10% or higher (Hingson, Heeren, and Winter, 2000). Similarly, introduction of Ontario, 
Canada’s, 0.08% per se legislation in 1969 has been associated with an estimated reduction of 
18% in the number of fatally injured drinking drivers (Asbridge et al., 2004). A time series study 
of traffic deaths in the United States between 1980 and 1997 indicated about a 14% lower rate of 
alcohol-related motor vehicle mortality and a 13% lower rate of motorcycle mortality when laws 
specifying a legal BAC of 0.08% were in effect (Villaveces et al., 2003). A recent review 
suggests that overall, lowering the legal BAC from 0.10% to 0.08% in the United States was 
related to an overall 5.2% reduction in single-vehicle nighttime fatal traffic crashes, after 
adjusting for administrative license revocation, the number of Friday and Saturday nights in a 
month, and trends in all other types of fatal traffic crashes (Bernat, Dunsmuir, and Wagenaar, 
2004). This effect did not differ by jurisdiction or baseline rates of driving under the influence 
(DUI). Importantly, reduced legal blood alcohol levels appear to affect heavy drinkers and repeat 
offender DUI drivers as well as those with no prior convictions. Thus, an evaluation of reducing 
the legal BAC from 0.10% to 0.05% in Maine indicated that the proportion of fatal crashes 
involving drivers with recorded prior driving-while-intoxicated convictions declined 25%, while 
the proportion of such cases rose in the rest of New England during the same years (Hingson, 
Heeren, and Winter, 1998). In contrast to these studies, there is some evidence that lowering 
BAC levels may not always be effective. Thus, a recent study indicates that introducing a 0.08% 
legal BAC limit in Texas did not significantly reduce either alcohol-involved crashes or alcohol-
involved fatal crashes (Gorman, Huber, and Carozza, 2006). The authors suggest that research 
should move toward understanding the circumstances under which per se BAC laws contribute 
to a decline in alcohol-involved accidents and fatalities. As with prices, it is likely that the effects 
of many deterrence policies are conditional upon a number of factors, including what other 
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policies are in place. In terms of BAC limits, levels of enforcement are undoubtedly another 
important factor. 
 
Zero Tolerance 
 
Zero tolerance laws are a special case of per se laws that apply lower legal BACs to drivers 
under the legal drinking age. These limits are generally set at the lowest level that can be reliably 
detected. Zero tolerance laws have been found to be very effective in reducing underage drinking 
and related problems. In one study zero tolerance laws were associated with a 19% reduction in 
self-reported driving after any drinking and a 24% reduction in reported driving after five or 
more drinks using Monitoring the Future survey data from 30 states across the United States 
(Wagenaar, O’Malley, and LaFond, 2001). Similarly, it has been estimated that the 
implementation of zero tolerance laws in the United States reduced alcohol-related fatal crashes 
among young drivers by as much as 24% (Voas et al., 2003). Stricter zero tolerance provisions 
may be related to the greater effectiveness of the law. Thus, an early study (Hingson, Heeren, 
and Winter, 1994) found a 22% reduction in single-vehicle nighttime fatalities among underage 
drivers in states implementing a 0% BAC for young drivers, a 17% reduction in states with a 
0.02% allowable BAC, and a 7% reduction in states with 0.04% to 0.06% allowable BACs. 
Effective enforcement and awareness of the laws among young people also have been identified 
as key factors in the success of zero tolerance laws (Ferguson, Fields, and Voas, 2000; Hingson, 
Heeren, and Winter, 1994; Voas, Lange, and Tippetts, 1998). Impediments to the enforcement of 
these laws include (a) requiring that zero tolerance citations be supported by evidential BAC 
testing, (b) undue costs to police (e.g., paperwork, time, court appearances), and (c) lack of 
behavioral cues for stopping young drivers at very low BACs. It has been suggested that the 
most effective zero tolerance laws include passive breath testing, are implemented in 
combination with DUI checkpoints or random breath testing (RBT), and involve streamlined 
administrative procedures (Ferguson, Fields, and Voas, 2000). Using media to increase young 
peoples’ awareness of reduced BAC limits and of enforcement efforts may also increase the 
effectiveness of zero tolerance laws. 
 
Loss of Driving Privileges 
 
Many policies attempt to reduce drinking and driving through the threat of loss of driving 
privileges. Such policies include administrative driver license repeal and vehicle impoundment. 
In a recent evaluation of a broad driver improvement program that included warning letters, 
group meetings, individual hearings, and license suspense or revocation, small overall effects 
were found on crashes and violations (Masten and Peck, 2004). Driver license suspension or 
revocation was by far the most effective intervention for both crashes and violations. The authors 
note, however, that one of the objectives of license suspension or revocation is to eliminate 
driving for the period of suspension. It is thus possible that much or all of the effect of this 
intervention due to reduced exposure and/or more careful driving during the suspension interval. 
A recent study of administrative drivers’ license suspension in Ontario, Canada, found the policy 
was associated with an estimated 17.3% decrease in fatally injured drivers who were over the 
legal limit (Mann et al., 2002). In another study the incidence of alcohol-related mortality in 
motor vehicle crashes and overall motorcycle mortality were each found to be about 5% lower 
when administrative license revocation laws are in effect (Villaveces et al., 2003). 
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Sobriety Checkpoints 
 
In sobriety checkpoints drivers are stopped and interviewed by police. If there is probably cause, 
a breath test is administered. There is evidence that sobriety checkpoints reduce drinking and 
driving and related traffic crashes. An evaluation of a one checkpoint program (Lacey, Jones, 
and Smith, 1999) found a 20% decrease in alcohol-related fatal crashes and a 6% reduction in 
single-vehicle nighttime crashes that were sustained up to 21 months after implementation of the 
program. In another study, the proportion of drivers with BACs over 0.05% was reduced by 70% 
(Lacey et al., 2006). Police may miss a substantial proportion of drinking and even intoxicated 
drivers in sobriety checkpoints (Wells et al., 1997). Nonetheless, a review of American and 
Australian studies (Peek-Asa, 1999) concludes that the available evidence consistently indicates 
that both RBT and sobriety checkpoints reduce alcohol-related crashes, injuries, and fatalities. 
 
Dram Shop Liability 
 
Dram shop liability laws allow individuals injured by a minor who had been drinking or by an 
intoxicated adult to recover damages from the alcohol retailer who served or sold alcohol to the 
person causing the injury. Owners and licensees can be held liable for their employees’ actions 
under most or all dram shop liability laws. Overall, dram shop liability has been estimated to 
reduce alcohol-related traffic fatalities among underage drivers by 3% to 4% (Chaloupka, Saffer, 
and Grossman, 1993). Another study using national survey data found that dram shop liability 
laws reduced self-reported incidents of drunk driving among all drinkers, but not the probability 
of heavy episodic drinking or drinking and driving among heavy drinkers (Stout et al., 2000). 
Another study concluded that dram shop liability laws have negative and statistically significant 
effects mortality rates from traffic crashes and also for other causes of mortality (Sloan et al., 
1994). Nonetheless, further research on dram shop liability laws is necessary. 
 
Social Host Liability 
 
Under social host liability laws, adults who serve alcohol to a minor or an intoxicated adult in a 
noncommercial setting can be sued through civil action for damages or injury caused by that 
person. Social host liability laws may deter adults from hosting underage parties, purchasing 
alcohol for or providing alcohol to minors, and over serving. There is very little research on the 
effectiveness of social host liability laws. In one study, the presence of social host liability laws 
was associated with decreases in alcohol-related traffic fatalities among adults, but was unrelated 
to such deaths among minors (Whetten-Goldstein et al, 2000). In a second study using self-
reported drinking data, social host liability laws were associated with decreases in self-reported 
heavy drinking and drinking and driving (Stout et al., 2000).  
 
Enforcement 
 
Enforcement is a key element in the effectiveness of deterrent policies to prevent alcohol-related 
harm. In particular, the such policies are influenced by their severity, the probability of their 
imposition, and the swiftness with which they are imposed (Ross, 1984). Although severe, 
penalties for many alcohol offenses are often not enforced and thus can be expected to generate 
only a modest deterrent effect (cf., Hafemeister and Jackson, 2004). Thus, a report by Voas, 
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Lange, and Tippetts (1998) on the enforcement of the zero tolerance law in California, for 
example, found only a small increase in enforcement intensity and no change among the target 
group members in the perceived risk of arrest. The study also found no reduction in involvement 
of young drinking drivers in fatal crashes. Although zero tolerance laws are implemented at the 
state level, enforcement is largely a matter of local policy and falls to local police and sheriffs 
through traffic control and related activities. Differences in local enforcement of zero tolerance 
laws have been identified as a key issue in understanding why some programs are less successful 
than others (Ferguson, Fields, and Voas, 2000). In general, policies that increase the likelihood 
of apprehension may be more effective than those that simply impose more severe penalties 
(Hafemeister and Jackson, 2004; Sloan et al., 1994). Thus, for example, there is evidence that 
simply increasing or mandating jail sentences for drinking-and-driving–related offenses does not 
reduce recidivism or decrease the incidence of drinking and driving (Grube and Kearney, 1983; 
Martin, Annan, and Forst, 1993).  

 
Harm Reduction Policies 
 
Responsible Beverage Service and Sales 
 
Research indicates that servers of alcohol rarely intervene to prevent intoxication or refuse 
service to intoxicated patrons. Studies show that pseudointoxicated patrons (actors feigning 
drunkenness) can buy alcohol in bars, restaurants, and off-premise outlets as much as 50% to 
60% of the time (Donnelly and Briscoe, 2003; Lenk, Toomey, and Erickson, 2006; Toomey et 
al., 1999, 2004). Similarly, alcohol purchase surveys show that anywhere from 40% to 90% of 
outlets sell to underage buyers, depending upon location (Forster et al., 1994, 1995; Preusser and 
Williams, 1992; Grube, 1997). Responsible beverage service and sales (RBS) consists of the 
implementation of a combination of outlet policies (e.g., requiring clerks or servers to check 
identification for all customers appearing to be under the age of 30 years; requiring all servers to 
be over 21 years of age), manager training (e.g., policy development and enforcement), and 
server training (e.g., teaching clerks and servers to recognize altered or false identification and to 
monitor numbers of drinks served). The purpose of these interventions is to reduce sales to 
minors, sales to intoxicated patrons, and over service. RBS can be implemented at both on-
license and off-license establishments. 

Overall, the evidence for the effectiveness of RBS programs is mixed and inconclusive 
(Ker and Chinnock, 2206). Thus, in several studies RBS has been found to reduce the number of 
intoxicated patrons leaving a bar (Dresser and Gliksman, 1998; Gliksman et al., 1993; Saltz, 
1987, 1989) and reduce car crashes (Holder and Wagenaar, 1994). Other studies, however, have 
been less successful in demonstrating effects of server training on service to seemingly 
intoxicated patrons, car crashes, numbers of bar patrons with BACs over 0.15%, or checking of 
identification (Lang et al., 1998; Saltz and Stanghetta, 1997). Few studies have evaluated the 
effects of RBS programs on underage sales. In one study of off-license RBS, voluntary clerk and 
manager training were found to have a negligible effect on sales to minors above and beyond the 
effects of increased enforcement (Grube, 1997). Similarly, a study in Australia found that, even 
after training, age identification was rarely checked in bars, although decreases in the number of 
intoxicated patrons were observed (Lang, Stockwell, Rydon, and Beel, 1996, 1998). In one 
study, RBS training was associated with an increase in self-reported checking of identification by 
servers (Buka and Birdthistle, 1999). The self-reported changes in behavior persisted among 
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trained servers for as long as 4 years. Another study reported an 11.5% decrease in sales to 
minors and a 46% decrease in sales to intoxicated patrons following individual manager training 
and policy development (Toomey et al., 2001). Voluntary programs may be less effective than 
mandatory programs or programs using incentives such as reduced liability (Dresser and 
Gliksman, 1998). 

The inconsistency among evaluations of RBS may be due to differences in program 
content and implementation. Policy development and implementation within outlets may be as 
important, if not more so, than server training per se in determining RBS effectiveness (Saltz, 
1997). Research indicates, for example, that establishments with firm and clear policies and a 
system for monitoring staff compliance are less likely to sell alcohol to minors (Wolfson, 
Toomey, Forster et al., 1996; Wolfson, Toomey, and Murray, 1996). In addition to problems in 
implementing RBS, evaluation of the general effectiveness of RBS is difficult because of the 
great variation in the quality and focus of available programs (Toomey et al., 1998). In 
particular, programs differ in the extent to which they include managers and owners, as well as 
staff, and emphasize policy development and implementation. 

 
Safe Rides and Designated Driver Programs 
 
Safe ride and designated driver programs provide drinkers with an alternative means of 
transportation (e.g., taxi vouchers, free transportation, special buses) or encourage drinking 
groups to name a designated driver who refrains from drinking. Safe ride and designated driver 
programs are increasingly popular in community and college settings. Such programs are 
sometimes implemented by bars and restaurants as an adjunct to RBS programs. Although 
designated driver programs are often strongly promoted, there is little available evidence of their 
effectiveness. Survey studies suggest that substantial numbers of drinkers and heavy drinkers 
report using such programs to avoid driving themselves (Caudill, Harding, and Moore, 2000; 
Sarkar, Andreas, and de Faria, 2005), although other studies suggest that very few drinkers 
(<7%) actually avail themselves of such programs (Simons-Morton and Cummings, 1997). 
Unfortunately, some data indicate that people do not have a good idea of what constitutes a safe 
designated driver. They report that the designated driver is often the person in their group who 
had consumed the least alcohol, even though that may have been a significant amount (Nygaard 
et al., 2003). Designated drivers themselves report drinking substantial amounts when serving in 
that role (Stevenson et al., 2001). Encouragingly, a recent study suggests that a brief intervention 
with designated drivers can reduce their consumption (Lange, Reed, Johnson, and Voas, 2006). 
There is little or no evidence regarding the effectiveness of safe ride or designated driver 
programs in reducing drinking and driving or alcohol-related crashes. 
 
Ignition Interlocks 
 
Ignition interlock devices are intended to reduce recidivism among convicted drunk drivers. 
When an interlock is in place on a vehicle, a driver must provide a breath sample prior to driving. 
If the breath alcohol concentration exceeds a predetermined level (usually 0.02% to 0.04%), the 
vehicle will not start. It appears that interlock programs can substantially reduce recidivism. In a 
study of convicted DUI drivers from New Mexico, for example, it was found that 2.5% of 
drivers with interlocks were rearrested for a DUI offense compared with 8.1% of those without 
interlocks (Roth, Voas, and Marques, 2007). Similar results have been reported in other studies 
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(Bjerre, 2005; Raub, Lucke, and Wark, 2003; Voas, Marques, Tippetts, and Beirness, 1999). A 
recent Cochrane review (Willis, Lybrand, and Bellamy, 2004) concluded that the evidence for 
the effectiveness of interlocks suggests that they can reduce recidivism among first time and 
repeat drunk drivers, but there was little evidence that participating in an interlock program 
reduced recidivism once the interlock is removed from the vehicle. It was noted, however, that 
few randomized trials have been conducted and that selection bias may confound the results of 
many of available studies. In particular, it is possible that lower risk drivers are assigned to 
interlock programs by courts to or are more likely volunteer to participate in such programs, thus 
making them appear more effective. Other studies have noted that only a small fraction of those 
eligible or even mandated for interlock programs actually install an interlock on their vehicles 
(Bjerre, 2005; DeYoung, 2002; Voas, Marques, Tippetts, and Beirness, 1999). Importantly, 
interlock programs appear to be as effective for mandated participants as for voluntary 
participants (Beirness, Marques, Voas, and Tippetts, 2003). In one of the few randomized trials, 
an interlock program reduced the risk of committing an alcohol traffic violation within the first 
year by 65% (Beck, Rauch, Baker, and Williams, 1999). There was no difference between the 
interlock and noninterlock groups, however, after the interlock was removed. 
 
Graduated Driver Licensing 
 
Graduated driver licensing (GDL) laws place restrictions on the circumstances under which 
young or novice drivers are allowed to drive, such as prohibiting driving during certain hours or 
driving with other young people in the vehicle. Some GDL laws contain zero tolerance 
provisions regarding alcohol. Studies of GDL routinely show that it is associated with reductions 
in drinking, motor vehicle crashes, alcohol-related crashes, and other injuries among young 
people (Begg et al., 2001, 2003; Chen, Baker, and Li, 2006; Margolis, Masten, and Foss, 2007; 
Shope and Molnar, 2003). A recent Cochrane review of GDL programs in four countries (United 
States, Canada, Australia, and New Zealand) indicated that these programs were associated with 
an overall 31% reduction in crash rates, although there was considerable variation among studies 
(Hartling et al., 2004). It appears that the effects of GDL do not extend beyond the period of 
directly affected by driving restrictions (Mayhew, Simpson, Desmond, and Williams, 2003) and 
that the effects of GDL may be largely due to driving restrictions (e.g., no nighttime driving), 
rather than to increases in the instructional permit period (Masten and Hagge, 2004). GDL also 
may be an important adjunct to zero tolerance laws. For example, GDL violations might provide 
cause for stopping young drivers at night that may be drinking at very low levels that otherwise 
would not be detected. 

 
 

SUMMARY 
 
Broadly defined, alcohol policy includes (a) formal legal and regulatory mechanisms, rules, and 
procedures for controlling consumption of alcohol or risky drinking behaviors and (b) 
enforcement of these measures (Grube, 2005; Grube and Nygaard, 2001, 2005; Toomey and 
Wagenaar, 1999). Such policies can be implemented at the national, state, local or institutional 
level. Alcohol policies, generally, can be thought of focusing on restricting availability, deterring 
drinking or risky drinking behaviors, or on harm reduction. The distinctions among these policy 
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approaches, however, are often unclear. Many policies, for example, may include aspects of each 
of these approaches. 

A number of policy options seem to be effective in reducing drinking and driving and 
alcohol-related crashes and fatalities, including price, lower per se BACs, RBT or sobriety 
checkpoints, GDL, zero tolerance laws, and higher legal drinking ages. Social host liability, and 
dram shop liability appear promising for reducing drinking and drinking-related problems. There 
is some empirical support for responsible beverage service programs, particularly those that are 
mandated or motivated by reduction of liability. The evidence is growing for the effects of outlet 
license restrictions (e.g., outlet density, hours of sale). Evidence that designated driver and safe 
rides programs are effective strategies for preventing drinking and driving is largely lacking. For 
many policy strategies there is simply not sufficient research to evaluate their effects. Such 
research should be conducted to inform policy or at least to evaluate policies as they are 
implemented. 

It is also apparent that the effects of alcohol policies are complicated and interdependent. 
In particular, the incremental effect of any given policy in a given context is likely dependent 
upon a complex array of factors, including what other policies are in place. Thus, price may have 
a smaller effect on underage drinking and driving in the presence of strictly enforced and more 
restrictive MLDAs and zero tolerance laws. This interdependence of policy may explain 
differences among studies in terms of the size of the effects that are found when a specific policy 
is implemented. It also makes it difficult to estimate in advance the effects of any given policy in 
a given context. 

Most policies are ineffective unless they are adequately implemented there is awareness 
of both the policy on the part of the intended targets (e.g., Voas, Lange, and Tippetts, 1998). In 
the case of policies with deterrent components, enforcement is also key. Awareness and 
knowledge of policies on the part of those charged with enforcement and public support for the 
policies may also be important for effective implementation. Law enforcement officers and 
community leaders may often perceive little popular support for such policies or their 
enforcement (Wagenaar and Wolfson, 1994, 1995). The difficulty of implementing effective 
policies in the face of public opposition may be considerable. Public support may, in fact, be 
greater for those policies that are least effective in reducing drinking and drinking problems 
among youth. Surveys in Canada and the United States, for example, indicate that public support 
may be strongest for interventions such as reducing service to intoxicated patrons and treatment 
rather than those that control access to alcohol (Giesbrecht and Greenfield, 1999). The strategic 
use of media, however, may help overcoming such resistance and elicit public support for 
effective environmental interventions. 
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ow do alcohol beverage prices affect traffic fatalities? Economic theory predicts that alcohol 
consumption will be negatively related to price, and thus increases in price are expected, 

ceteris paribus, to reduce alcohol-related fatalities. Furthermore, price is an important policy 
variable, because it is affected by taxes and other policies, and—for some beverages in some 
states—price is actually set by alcohol control authorities. Schematically, the hypothesized 
relationships are: tax = > price = > consumption = > fatalities.  

H 

While there is little dispute about the qualitative nature of these relationships, there is a 
wide range of quantitative estimates of the magnitudes involved at each step, and a further question 
about whether, taken together, the estimated magnitudes make sense. Many researchers in the 
United States have estimated reduced-form relationships based on state-level tax and fatality data, 
ignoring the intermediate relationships between taxes and prices, prices and consumption, and 
consumption and fatalities. Studies based on data from the 1970s and early 1980s often found a 
large, statistically significant negative relationship between state alcohol taxes and fatalities. 
However, several studies in the late 1990s failed to find significant relationships, and found that the 
estimates were sensitive to what other variables were included, or were implausible.1  

A large number of studies have addressed the relationship between alcohol consumption 
and price, but only a few are focused on the high levels of intoxication associated with most 
alcohol-related fatalities (Simpson et al., 2004). The few studies that estimated a price–fatality 
relationship yielded inconsistent results.2 However, two recent studies have demonstrated that the 
failure to detect a robust and statistically significant relationship between beverage prices and 
fatalities may result from the poor quality of the available price data.3 Even after correcting for 
measurement error, however, substantial uncertainty remains about the true magnitude of price 
effects. 

Section II of this paper provides an overview of trends in U.S. traffic fatalities, alcohol 
consumption, and beverage pricing. Section III reviews a number of studies relating fatalities to 
beer taxes. Section IV considers whether the available tax or price data are better indicators of the 
price of alcohol. Section V discussed two recent studies utilizing price data and section VI 
concludes. 

 
 

RECENT TRENDS 
 
Motor vehicle traffic crashes are the leading cause of death in the United States for the age group 
four through 34, and rank third overall in terms of years of life lost (Subramanian, 2006). However, 
fatality rates showed substantial improvement over the last quarter century (Table 1).4 Per-capita 
fatality rates fell by about 20% despite rising numbers of drivers, vehicles, and miles driven per 
person. Traffic fatality rates for youths age 16 to 20, which are more than twice as high as for the 
general population, show a similar decline (NHTSA, 2005, Table 6). In addition, alcohol 
involvement fell as a proportion of total fatalities, leading to a decline in the alcohol-involved 
fatality rate of 50%.5 

31 
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TABLE 1  U.S. Traffic Fatality Rates 
 

All Fatalities Alcohol Involved 

 
per  

100,000 
per  

100,000 
per  

100,000 
per  

100,000,000  
per  

100,000 

Year Population Drivers Vehicles 
Vehicle  
Miles Percent Population 

1982 19.0 29.3 29.1 2.76 60 11.4 
1983 18.2 27.6 27.7 2.58 58 10.6 
1984 18.8 28.5 27.9 2.57 56 10.5 
1985 18.4 27.9 26.4 2.47 53 9.8 
1986 19.2 28.9 27.3 2.51 54 10.4 
1987 19.2 28.7 26.9 2.41 52 10.0 
1988 19.3 28.9 26.5 2.32 51 9.8 
1989 18.5 27.5 25.2 2.17 49 9.1 
1990 17.9 26.7 24.2 2.08 51 9.1 
1991 16.5 24.6 22.3 1.91 49 8.1 
1992 15.4 22.7 21.2 1.75 47 7.2 
1993 15.6 23.2 21.3 1.75 45 7.0 
1994 15.6 23.2 21.2 1.73 43 6.7 
1995 15.9 23.7 21.2 1.73 42 6.7 
1996 15.9 23.4 20.9 1.69 42 6.7 
1997 15.7 23.0 20.6 1.64 40 6.3 
1998 15.4 22.5 20.0 1.58 40 6.1 
1999 15.3 22.3 19.6 1.55 40 6.1 
2000 14.9 22.0 19.3 1.53 41 6.1 
2001 14.8 22.1 19.1 1.51 41 6.1 
2002 14.9 22.1 19.1 1.51 41 6.1 
2003 14.8 21.9 18.6 1.48 40 5.9 
2004 14.5 21.4 17.9 1.44 39 5.7 
% change  –23% –27% –38% –48% –35% –50% 

Source: NHTSA, Traffic Safety Facts 2004. 
 
 

Consistent with the fall in alcohol-involved fatalities, alcohol consumption declined 
(Table 2). Among the general population, per capita consumption of ethanol fell from a peak 
around 1980 to a trough in the middle 1990s, before rising again in the last few years. Over the 
whole period, per capita alcohol consumption declined 16% to 20% depending on the measure 
used. Youth drinking declined even more although it remains high. For example, 30-day usage 
rates for 12th graders declined from 72% in 1980 to 47% in 2005. 
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TABLE 2  Alcohol Consumption 
 

Total Population Youth 
Ethanol per Capita 30-Day Use 

 Gallons/Capita Grade 12 
Year Age 14+ Age 21+ Percent 
1978 2.71 3.27 72.1 
1979 2.75 3.30 71.8 
1980 2.76 3.30 72.0 
1981 2.76 3.28 70.7 
1982 2.72 3.20 69.7 
1983 2.69 3.15 69.4 
1984 2.65 3.09 67.2 
1985 2.62 3.04 65.9 
1986 2.58 2.98 65.3 
1987 2.54 2.92 66.4 
1988 2.48 2.84 63.9 
1989 2.42 2.79 60.0 
1990 2.45 2.80 57.1 
1991 2.30 2.62 54.0 
1992 2.30 2.61 51.3 
1993 2.23 2.53 48.6 
1994 2.18 2.48 50.1 
1995 2.15 2.44 51.3 
1996 2.16 2.46 50.8 
1997 2.14 2.45 52.7 
1998 2.14 2.45 52.0 
1999 2.16 2.48 51.0 
2000 2.18 2.49 50.0 
2001 2.18 2.49 49.8 
2002 2.20 2.51 48.6 
2003 2.31 2.65 47.5 
2004   48.0 
2005   47.0 

% Change –15% –19% –35% 
Sources: Lakins et al., 2005. NIAAA Surveillance Report No. 73; Johnston et al., 2005. Monitoring the Future, 
Table 16. 
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What role has price played in reducing consumption and fatalities? At first glance the 
answer would seem to be “not much.” Adjusted for inflation, beverage prices for off-premise 
consumption [“at home” according to the U.S. Bureau of Labor Statistics (BLS)] declined by 
amounts ranging from 15% for beer to 31% for wine (Table 3).6 Alcohol prices for on-premise  

 
TABLE 3  Alcohol Beverage Prices 

 
Real (Inflation Adjusted) Price Indexes: 1982–1984 = 100 

 Home Away 
Home + 
Away 

Year Beer Wine Spirits All All All 
1978 106.7 116.0 125.8 114.7 109.4 113.7 
1979 105.9 113.5 117.2 111.0 106.3 110.1 
1980 102.9 108.6 109.0 105.9 100.6 104.9 
1981 100.0 105.8 104.4 102.4 99.1 101.8 
1982 98.7 104.0 101.8 100.5 98.7 100.2 
1983 101.1 100.9 100.8 101.0 100.2 100.8 
1984 100.3 95.4 97.6 98.6 101.2 99.1 
1985 99.2 93.1 97.9 97.8 103.3 98.9 
1986 99.2 93.4 103.4 99.7 108.1 101.4 
1987 97.6 93.0 100.7 98.2 108.6 100.4 
1988 96.7 91.1 98.1 96.5 110.4 100.3 
1989 95.3 89.4 96.7 95.1 110.8 99.6 
1990 94.6 87.5 96.2 94.1 110.5 98.9 
1991 101.6 95.4 102.2 101.2 115.2 104.8 
1992 102.3 94.5 100.9 100.9 115.8 105.0 
1993 99.1 92.7 99.1 98.4 115.8 103.5 
1994 96.8 89.9 97.4 96.2 115.8 102.2 
1995 94.4 87.7 95.6 93.9 115.8 101.0 
1996 93.9 88.8 94.0 93.6 116.4 101.0 
1997 92.3 90.7 94.0 93.1 118.0 101.4 
1998 91.1 90.4 93.7 92.4 119.6 101.7 
1999 91.2 89.7 93.8 92.3 120.6 101.9 
2000 91.1 88.0 94.3 91.8 120.3 101.5 
2001 90.7 85.5 94.9 91.0 121.5 101.2 
2002 91.6 84.7 95.3 91.2 123.7 102.1 
2003 91.6 83.2 94.1 90.5 124.2 101.7 
2004 92.4 81.4 92.8 90.1 125.3 101.7 
2005 90.3 80.0 90.8 88.2 125.2 100.3 

% Change –15% –31% –28% –23% 14% –12% 
Source: BLS, 2006. 
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consumption (“away” according to BLS) rose by 14%. A composite index of on- and off-premise 
alcohol prices declined by 12%. Since lower prices would be expected to increase consumption 
rather than decrease it, these data provide little support for the notion that alcohol prices were 
instrumental in the observed declines in consumption and fatality rates. 

However, it would be wrong to conclude on this basis that alcohol prices are necessarily 
ineffective in reducing traffic fatalities. Rather, these data suggest the importance of controlling 
for non-price factors when examining alcohol-related traffic safety data. These factors include 
demographics such as age, education, and religious preference; non-price alcohol policies such 
as the legal drinking age, blood alcohol content levels, dram shop laws, administrative license 
revocation, government monopoly, and outlet density; the degree of enforcement including the 
magnitude and certainty of penalties for driving and drinking (likelihood of being caught, 
prosecuted, and penalized); and educational and social factors including public campaigns 
against drinking and driving. Many of these factors changed dramatically in the last 25 years and 
these factors—rather than price—have been the main causes of declines in alcohol-involved 
fatality rates.7 But price could still play a significant role. That is, alcohol-related fatalities might, 
in principle, have declined even more if prices had risen rather than fallen. The remainder of this 
paper assesses this possibility. 
 
Alcohol Taxes and Traffic Fatalities 
 
Early Econometric Results 
 
Studies based on data from the 1970s and early 1980s often found a large, statistically significant 
negative relationship between alcohol taxes and fatalities, especially for youth. For example, 
Chaloupka et al. (1993), using data from 1982 to 1988, estimated that a 100% increase in the 
federal beer tax—from 16 cents to 32 cents per six pack—would reduce fatalities among 18 to 20 
year olds by almost 12%. In a pair of papers using data from the 1977 to 1981 period, Saffer and 
Grossman (1987a,b) estimated that doubling beer taxes would reduce youth fatalities by 17% to 
27%. Estimated impacts on adults were more modest but still substantial. For example, 
Chaloupka et al. (1993) estimated that doubling the federal beer tax would reduce total fatalities 
(for all age groups) by about 4% and alcohol-involved driver fatalities by almost 10%.8 

Some of these estimates seem extraordinarily large for several reasons. First, the 
magnitude of the proposed tax increase was quite modest—only about 2.5 cents per 12-oz can of 
beer, or about 6% of the retail price (Young and Likens, 2000).9 Second, only about one half of 
fatalities during this time period involved alcohol. Thus, alcohol-involved fatalities would have 
to fall by approximately 24% to produce a fall in overall youth fatalities of 12%. Third, an 
increase in beer taxes would create incentives for consumers to substitute other beverages—wine 
or spirits—or to purchase beer with greater alcohol content or to purchase alcohol in less 
expensive venues (Gruenewald, Millar, Ponicki, and Brinkley, 2000). Thus, the impact a beer tax 
increase would have on the volume of beer consumption would be at least partially offset by 
substitution effects. 
 
More Recent Estimates 
 
A number of more recent studies have found much smaller and sometimes insignificant 
relationships between beer taxes and traffic fatalities. Mast et al. (1999) estimate a structural 
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model in that beer taxes affect consumption that in turn affects traffic fatalities. They find that a 
doubling of beer taxes would reduce the alcohol-involved driver fatality rate by 0.7% to 1.2%. 
Young and Likens (2000) found no significant relationships between beer taxes or beer prices 
and total, youth, and alcohol-involved fatalities. Dee’s (1999) reduced form estimates of tax 
effects on youth fatalities are the “wrong” sign (i.e., positive) and insignificant when state-
specific time trends are included. In addition, Dee estimates separate tax effects for daytime and 
nighttime fatalities. The rate of alcohol involvement is 3.4 to 7.5 times as high at night as in the 
day, so the estimated tax effects should be much larger during the night. However, Dee finds an 
“implausibly large” estimated effect of beer taxes for daytime fatalities. Specifically, Dee 
estimates that doubling the beer tax would reduce daytime fatalities by 38%. However, only 
about 10% to 20% of these fatalities involve alcohol. Similarly, Dee and Evans (2001) estimate 
that doubling the beer tax would reduce both day and night fatalities for teens by 25% to 30%, 
despite the facts that: (a) overall alcohol involvement in teen fatalities is only about 25%, and (b) 
alcohol involvement at night is much higher than during the day.  

What explains the differences between the earlier estimates and the more recent works? 
There is no single definitive answer. Mast et al. found that the estimates were sensitive to sample 
period, with smaller estimated effects after 1988. Grube and Stewart (2004) echo this view, 
suggesting that increases in the minimum legal drinking age and other environmental, economic 
and social factors altered the impact of tax increases. In particular, the price of beer would have a 
more modest impact on teen drinking when such drinking is illegal. However, Mast et al., Dee, 
Young and Likens, and Dee and Evans all argue that the problems are more fundamental—that 
alcohol taxes are likely to be correlated with other variables that the statistician is unable to 
observe or accurately measure. Thus, alcohol taxes may be correlated with enforcement, 
educational campaigns, and/or social attitudes that are not captured in the control variables. As a 
result, estimated tax effects suffer from omitted variable bias.10 
 
Taxes Versus Prices as Measures of Beverage Cost 
 
Another issue is whether taxes are good measures of the price of alcohol. Economic theory 
suggests that prices—rather than taxes—directly affect behavior, and thus prices are the better 
indicators of the cost of alcoholic beverages. However, the available price data contain 
substantial measurement error. Many studies use the price information collected by the American 
Chamber of Commerce Research Association (ACCRA) for its quarterly surveys of the cost of 
living in various cities around the United States.11 The surveys report retail prices, exclusive of 
sales taxes, for specific beverages. However, the beverage definitions have changed over time, 
requiring adjustments to create a consistent time series. In addition, the data may not be 
consistent across states and over time because members of local chambers of commerce are 
responsible for collection and reporting. Beer and wine price data are only available since 1982. 
Finally, there are significant gaps in the data for various states and years. 

Consequently, taxes could, in principle, be a better indicator of the prices consumers face 
than the available price data. However, taxes are also measured with error, particularly taxes on 
spirits. In 18 states liquor is sold through state stores and is subject to ad valorem markup or 
excise taxes. In these “control” states, the markup is in part a tax, because the state stores earn a 
profit, but it is difficult to determine the implicit tax rate from the normal costs of wholesaling 
and retailing liquor. The remaining “license” states levy a per-unit excise tax.12 Tax rates also 
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vary according to alcohol content, place or volume of production, size of container, place 
purchased (on or off premise), and there may be case or bottle handling fees. 

These problems with price data in general, and spirits and wine taxes in particular, led 
some researchers to conclude that beer taxes alone are the best available indicators of the cost of 
alcohol.13 However, beer tax data share some of the problems of spirits and wine data. Taxes 
vary by alcohol content (e.g., 3.2 beer versus stronger beer), size of container (e.g., cans versus 
barrels), on premise versus off premise, etc. Beer and other beverages are also subject to local 
taxes, which may vary by location within a state. 

Beer taxes (or prices) may also be a poor indicator of the overall price of alcohol, because 
beer consumption represents only about half of total alcohol consumption. Malt beverages 
constitute 87% of consumption measured in terms or gallons of beverage, but only about 56% in 
terms of consumption of pure alcohol (ethanol). Alcohol consumption in the form of spirits is 
more than 30% of the total, and wine more than 10%.14 

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

Tables 4, 5, and 6 present data on state alcohol taxes and prices from the fourth quarter of 
1997. Consider first the ACCRA price data in Table 4.15 The left side presents the data in 
“natural” units, i.e., as dollars per bottle or per six pack, and the right side presents the prices in 
units of dollars per gallon of pure ethanol. There is a significant amount of interstate variation in 
prices, as indicated by the range of observed prices.16 

State taxes are only a very small part of retail prices (Table 5).17 State excise taxes 
constitute only about 4% of spirits prices, 5% of wine prices, and 3% of beer prices. The average 
state excise tax on a gallon of pure ethanol is $6.50, which is about 3.5% of the average price.18 

Correlations between the individual beverage prices and taxes are not very high, even for 
each beverage’s own tax (Table 6).19 The tax on beer is actually negatively correlated with the 
price of beer. The correlations of the beer tax with the other prices are also small and only .03 
with the alcohol price index. In fact, the beer tax has the lowest correlation with the price of 
alcohol of any of the taxes. 

Young and Bielinska-Kwapisz (2002) also show that national averages of the ACCRA 
price data display the same trends over time as the corresponding BLS series for beer, wine, and 
spirits. Beer taxes, on the other hand, do not track BLS beer or alcohol price series very well at 
all. Thus, beer taxes alone appear to be a poor measure of the price of alcohol. However, a 
combination of beer, wine, and spirits taxes and markups explain about 30% of the variation in 
alcohol prices in pooled cross-section time series data, suggesting that a combination of taxes 
does provide significant information about retail beverage prices.  

Young and Bielinska-Kwapisz (2002) also examine how tax changes are translated into 
price changes. They find strong evidence of over shifting. That is, retail beverage prices increase 
more than one for one with taxes. A $1 increase in excise taxes on beer is estimated to increase 
retail prices by $1.71, and a $1 increase in excise taxes on spirits is estimated to increase retail 
prices by $1.61 to $1.64.20 Furthermore, the rise in prices appears to be completed within the 3-
month interval of the data.21 
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TABLE 4  Alcohol Prices 
 

 Per Bottle or Six Pack Per Gallon of Ethanol  
 Unit Mean Min Max Mean Min Max N 

Spirits 750 ml $18.35 $15.07 $22.05 $231.50 $190.13 $278.24 48 

Wine 1.5 L $5.73 $4.62 $6.80 $131.42 $105.91 $156.04 48 

Beer 6-12 oz $4.35 $3.73 $5.38 $171.97 $147.28 $212.50 48 

Alcohol — — — — $185.86 $163.67 $222.31 48 
Notes: Data are for 50 states and District of Columbia in 1997:IV. Missing: Hawaii, Maine, and New Jersey. New 
Hampshire data are for 1997:I. Price per gallon of ethanol based on alcohol by volume—spirits: 40%; wine: 11%; 
beer: 4.5%. Alcohol price based on (1990) consumption shares: spirits—31.5%; wine: 12%; beer: 56.4%. 
Source: Young and Bielinska-Kwapisz, 2002. 
 

TABLE 5  State Alcohol Taxes 
 

 Per Bottle or Six Pack Per Gallon of Ethanol  

 Unit Mean Min Max Mean Min Max N 
Spirits 750 ml $0.72 $0.30 $1.29 $9.05 $3.75 $16.25 33 

Wine 1.5 L $0.29 $0.04 $0.89 $6.76 $1.00 $20.45 46 

Beer 6-12 oz $0.14 $0.01 $0.52 $5.42 $0.44 $20.67 51 

Alcohol — — — — $6.50 $2.70 $17.89 33 
Notes: See notes to Table 4. Missing: Spirits and alcohol—18 liquor-control states (Alabama, Idaho, Iowa, Maine, 
Michigan, Mississippi, Montana, New Hampshire, North Carolina, Ohio, Oregon, Pennsylvania, Utah, Vermont, 
Virginia, Washington, West Virginia, andWyoming). Missing: Wine: 5 wine-control states (Mississippi, New 
Hampshire, Pennsylvania, Utah, Wyoming). 
 

TABLE 6  Price–Tax Correlations 
 

Prices Taxes 
 Spirits Wine Beer Alcohol Spirits Wine Beer Alcohol 

Spirits 1.00        

Wine 0.35 1.00       

Beer 0.23 0.45 1.00      

Alcohol 0.74 0.61 0.82 1.00     

Prices 
 
 
 
 Spirits 0.20 0.19 0.12 0.21 1.00    

Wine 0.36 0.25 0.01 0.26 0.61 1.00   

Beer 0.22 0.20 -0.18 0.03 0.60 0.60 1.00  
Taxes 
 
 Alcohol 0.28 0.26 0.10 0.24 0.81 0.77 0.93 1.00 
Notes: See Notes to Tables 4 and 5. Sample sizes vary by cell. 
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Alcohol Prices, Consumption, and Traffic Fatalities 
 
If beer taxes are poor measures of the price of beverage alcohol, spirits taxes are inherently hard 
to measure in control states, and retail price data are plagued with measurement error, what is the 
best approach to estimating the relationship between alcohol prices and traffic fatalities? 
Measurement error in the price data implies that the ordinary least squares (OLS) estimator 
commonly used in regression analysis is biased and inconsistent (Greene, 2005, Section 5.6). In 
addition, beverage prices may be endogenous in the sense that higher demand may result in 
higher market prices (Manning et al., 1995). In simple models, both measurement error and 
endogeneity cause the estimated price response to be biased away from negative values. That is, 
the conventional OLS estimator may substantially underestimate how much consumers respond 
to a price increase by decreasing consumption or drinking and driving or both. 

Biases due to measurement error in the price data can be eliminated by standard two-
stage estimation methods if a set of proper instrumental variables can be found. First, the alcohol 
price data are regressed on the tax and other variables, and the predicted prices are retained. In 
the second step, the responses of alcohol consumption and fatalities to beverage prices and other 
variables are estimated, using the predicted prices from the first step as right-hand side variables. 
The important point is that these predicted prices are cleansed of measurement error and demand 
effects, so that the resulting estimator is unbiased in large samples. 

For these techniques to be effective, the tax variables must satisfy two properties. They 
are significantly correlated with true alcohol prices, and uncorrelated with the disturbances in the 
consumption equation. Young and Bielinska-Kwapisz (2002) show that state and federal excise 
taxes and markups explain about 30% of the variation in alcohol prices in pooled cross-section 
time series data similar to that employed in this study, and thus satisfy the first property. 
However, it is possible that state taxes and other alcohol policies reflect unmeasured policies or 
attitudes toward alcohol, which are captured in the disturbance term of the consumption 
equation. In particular, taxes may be higher in states in which there is stronger anti-alcohol 
sentiment, or taxes may change over time in response to changes in policies and attitudes. If this 
is the case, taxes are correlated with the disturbance and not proper instrumental variables.22 

Young and Bielinska-Kwapisz have applied these methods to the estimation of alcohol 
consumption (2003) and traffic fatalities (2006). The results strongly confirm the presence of 
measurement error in the price data and indicate that OLS estimators are seriously biased toward 
finding little or no price effects. For example, when OLS is employed, the estimated price 
elasticity of demand for alcohol ranges from plus 0.03 to –0.35 and is statistically significant in 
only one of three specifications. Using the two-stage estimation methods, the estimated price 
elasticity is substantially larger, ranging from –0.53 to –1.24, and is always statistically 
significant.  

Table 7 reports results for six adult and teen fatality rates. The column labeled “F-value” 
reports Hausman tests for measurement error and/or endogeneity of prices (Davidson and 
MacKinnon, 1989, 1993). The null hypothesis of exogeneity is rejected at the 1% level for five 
of the six fatality rates. As the last two columns indicate, correcting for measurement 
error/endogeneity has a profound impact on the estimated price effects. OLS estimates are 
positive for five of the six fatality rates, and three of the estimates are statistically significant. 
Taken at face value, these estimates imply that increases in alcohol prices are positively 
associated with traffic fatalities. However, the two-stage estimates imply quite the opposite: All 
six of the estimates are negative, and five of the six are significant at the 5% level. 
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TABLE 7  Tests for Endogeneity and/or Measurement Error in Prices 
 
Price Coefficient 
|t-ratio| 

 
 
Fatality Rate 

F-value  
(Significance Level) OLS IV 

All Ages  
All Times 

28.4 
(.00) 

.16 
2.2 

–.58 
3.4 

All Ages  
Weekend Nights 

17.3 
(.00) 

.11 
1.1 

–.69 
3.0 

All Ages  
Other Times 

12.6 
(.00) 

.29 
3.5 

–.39 
2.1 

Ages 16–20 
All Times 

15.3 
(.00) 

.08 

.7 
–.90 
3.1 

Ages 16–20 
Weekend Nights 

.4 
(.52) 

–.10 
.5 

–.35 
.8 

Ages 16–20 
Other Times 

12.7 
(.00) 

.44 
2.6 

–.93 
2.2 

Source: Young and Bielinska-Kwapisz, 2006. 
 
 
The estimated magnitudes suggest substantial effects of prices on fatalities. A 10% 

increase in alcohol prices is predicted to reduce total fatalities by 5.8%. The estimated effect is 
somewhat larger for weekend night fatalities (6.9%) and smaller for other times (3.9%). The 
estimated impact on all youth fatalities (9%) is larger than for the total population. Less 
plausibly, the estimated impact on weekend night fatalities among youth (3.5%) is smaller than 
the impact on youth at other times (9.3%), although the difference is not significant at the .05 
level. 

Young and Bielinska-Kwapisz (2006) also estimate the structural relationship between 
per capita alcohol consumption and traffic fatalities. The results are broadly similar to those for 
price (Table 8). Exogeneity is rejected at the 10% significance level or less for five of the six 
fatality rates, and two-stage estimates indicate larger effects than do OLS estimates. For 
example, using OLS, a 10% increase in per capita alcohol consumption is associated with a 9.9% 
increase in fatalities, while the two-stage estimate is 11.3%. The other estimated effects range 
from 10.2% to 14.1%. Somewhat implausibly, the estimated effects are smaller on weekend 
night fatalities than on fatalities at other times, particularly for youth, although the difference is 
again not statistically significant. 
 
 
DISCUSSION OF ESTIMATES 
 
There is strong evidence in most specifications that fatalities are in fact negatively and 
significantly related to the price of alcohol, ceteris paribus. The point estimates imply the price-
consumption elasticity, Ecp = Efc/Efp = –.58/1.13 = –.51. This value is within the range of price 
elasticities for aggregate alcohol consumption estimated in previous work (Leung and Phelps, 
1993; Young and Bielinska-Kwapisz, 2003). 

What do these estimates imply about the impact of alcohol taxes on traffic fatalities? The 
answer depends on the degree to which alcohol taxes are shifted forward to retail prices, and on 
how important taxes are as a share of retail prices. As section IV described, Young and  
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TABLE 8  Tests for Endogeneity and/or Measurement Error in Consumption 
 

Consumption Coefficient 
|t-ratio| 

 
 
Fatality Rate 

F-value  
(Significance Level) OLS IV 

All Ages  
All Times 

10.7 
(.00) 

.99 
16.8 

1.13 
14.4 

All Ages  
Weekend Nights 

3.1 
(.08) 

.99 
12.4 

1.08 
9.5 

All Ages  
Other Times 

12.1 
(.00) 

.91 
12.9 

1.11 
11.7 

Ages 16–20 
All Times 

12.6 
(.00) 

.97 
9.2 

1.29 
8.9 

Ages 16–20 
Weekend Nights 

1.4 
(.23) 

.86 
5.0 

1.02 
4.3 

Ages 16–20 
Other Times 

13.8 
(.00) 

.85 
5.3 

1.41 
6.3 

Source: Young and Bielinska-Kwapisz, 2006. 
 
 
Bielinska-Kwapisz (2002) find that spirits, beer and wine taxes are over shifted—retail prices 
rise more than one-for-one with an increase in taxes. However, excise taxes are only 11% to 18% 
of retail prices. Thus, the 1991 change in federal excise taxes, which doubled the beer tax from 
16 cents per six pack to 32 cents and increased the wine tax by 500%, increased retail prices by 
only about 6%. Based on a price-fatality elasticity of .58, the predicted decline in total fatalities 
is about 3% and one-half percent.  

Ignoring the increase in the wine tax for simplicity, the implied elasticity of fatalities with 
respect to the beer tax is 0.06.23 This figure is about one-quarter lower than Evans et al.’s (1991) 
estimate of .08, and about one-half of Ruhm’s (1996, Table 2 ) estimate of .11. Chaloupka et al. 
(1993, p. 181) estimated that doubling the federal beer tax would have reduced fatalities by 
3.9%, similar to the finding in this paper. 

The estimated tax elasticity for teen fatalities is about half again as large (.09), because 
the teen price elasticity of fatalities is estimated to be that much larger (Table 6). This value is 
substantially smaller than some previous estimates. For example, Ruhm’s (1996, Table 4) tax 
elasticity for 18 to 20 year olds is twice as high (.17 to .21), and Chaloupka et al. (1993, p. 181) 
report that doubling the federal beer tax would reduce fatalities among 18 to 20 year olds by 
11.8%, implying an even larger tax elasticity of .21.  

Even these more modest estimates obtained by Young and Bielinska-Kwapisz should be 
regarded with caution, however, for some of the same reasons cited by Dee (1999) and Mast et 
al. (1999). One reason is that they still seem too large. Only a minority of fatalities involves 
alcohol; currently the proportion is 30% [according to the National Institute on Alcohol Abuse 
and Alcoholism (NIAAA)] to 40% (according to NHTSA). Thus, a 3.5% reduction in total 
fatalities would require a reduction in alcohol involved fatalities of 2.5 to 3.3 times as much. 
Second, the pattern of estimated price and consumption effects across the different fatality 
measures is sometimes counterintuitive. Teen fatalities on weekend nights are apparently less 
responsive to the price of alcohol than are fatalities at other times, and total fatalities on weekend 
nights are apparently less responsive to alcohol consumption than fatalities at other times. One 
wonders if nonalcohol-involved fatality rates are also correlated with beer taxes. In addition, 
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point estimates of price effects are sensitive to what other control variables are included, with 
much more modest estimates obtained when some of the insignificant variables are excluded. 

A related concern is that alcohol taxes and other policies may reflect underlying attitudes 
toward alcohol, or be correlated with unmeasured policy measures intended to curb fatalities, and 
thus be improper instrumental variables. In particular, to the extent that states simultaneously 
took action on a number of fronts to reduce alcohol abuse—say by increasing taxes, legislating 
stricter and more certain penalties for driving under the influence, stepping up enforcement and 
educational efforts, and mobilizing citizen groups—then the estimated effects of taxes are likely 
to overstate their actual deterrent effects.  

The problem of “endogenous policy” is not confined to this study. Whether a researcher 
takes a “structural” approach as is done here or instead estimates a “reduced form” by regressing 
fatalities directly on taxes, the resulting estimators are biased and inconsistent if taxes are 
endogenous. Indeed, all of the most frequently cited estimates of the impact of alcohol taxes rely 
on the assumption that taxes are exogenous. Thus, all of these studies may be biased, and a more 
accurate assessment will not be possible until the determinants of policy are more fully 
understood and estimation procedures are modified accordingly. This study has substantially 
resolved the discrepancy between estimates based on tax and price data, but it remains to be seen 
whether the tax data themselves are appropriate as exogenous variables. 
 
 
NOTES 
 
1. For examples, Cook (1981), Chaloupka et al. (1993), Saffer and Grossman (1987a,b), and Ruhm 

(1996) find large negative relationships between taxes and fatalities, while Dee (1999), Mast et al. 
(1999), and Young and Likens (2000) fail to find a robust relationship. 

2. Sloan et al. (1994) find that alcohol price is negative and significant at the 10% level in one of three 
specifications, but that it is sensitive to the inclusion of time-fixed effects. Price effects in Young and 
Likens (2000) are small, negative, and statistically insignificant. 

3. Young and Bielinska-Kwapisz (2003) and (2006). 
4. Worldwide trends are described in Sweedler et al. (2004). 
5. NIAAA estimates alcohol involvement using a different methodology. Although the NIAAA 

estimates for each year are lower than NHTSA’s estimates, they show the same pattern of decline 
since 1980. See http://pubs.niaaa.nih.gov/publications/surveillance71/fars03.htm. 

6. Prices that are adjusted for inflation measure what the consumer gives up to obtain, say, a beer. A 
decline in real beer prices means that nominal beer prices rose less rapidly than the prices of other 
things that consumers buy. 

7. Grube and Stewart (2004) review and assess some of these factors. 
8. See also Ruhm (1996). 
9. The Consumer Price Index (CPI) has just about doubled since 1982-1984, so the increase amounts to 

about a nickel in 2006 dollars. 
10. A related issue is that the time series components of the data may be nonstationary and thus lead to 

spurious statistical results (Baltagi and Kao, 2000).  
11. For examples, the ACCRA data were used in studies of alcohol consumption by Nelson (2000), 

Beard et al. (1997), Kenkel (1993), and Gruenewald et al. (1993), an analysis of traffic accidents, 
homicides, suicides, and other deaths by Sloan et al. (1994b), and in a study on alcohol-related 
fatalities by Young and Likens (2000). 

12. A similar but less severe situation occurs with wine. Five states control wine sales, while the 
remainder levy per-unit excise taxes. 

13. See Chaloupka et al. (1993), p. 169. 
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14. Source: Beer Institute (1997), Tables 38, 40, and 42. Estimates are based on 1990 consumption with 

alcohol content of spirits (40%), beer (4.5%), and wine (11%). Lakins et al. (2005) provide updated 
figures for 2003. Beer’s share of total ethanol consumption = 55%; wine’s share = 15%; and spirit’s 
share = 30%. 

15. The beverages were a six pack of Budweiser or Miller-Lite in 12-oz. containers, a 750-ml bottle of 
J&B Scotch, and a 1.5-L bottle of Gallo or Livingston Cellars Chablis. State-level data are calculated 
by averaging the figures from one or more cities within each state. The sample includes 47 states plus 
Washington, D.C. The means reported in the table are simple averages of the state figures. 

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

17. The 18 liquor control states are excluded from the spirits calculations, and similarly for the five wine 
control states. Maryland is treated as a license state, even though Montgomery County operates as a 
control jurisdiction. 

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

19. Sample sizes vary by cell because of missing price and tax data. For example, the correlation between 
beer prices and spirits taxes is calculated using data just from those states that report both beer prices 
and spirits taxes. 

20. Estimates for wine taxes are less robust but still generally exceed one. 
21. Kenkel (2005) finds even larger over shifting in Alaska, particularly in on-premise establishments. 
22. See Manning et al. (1995), footnote 4. Kubik and Moran (2003) provide evidence that changes in beer 

taxes are endogenous. Brown et al. (1996) find that county-level prohibitions on alcohol sales are 
endogenous. Eisenberg (2003) concludes that existing estimates of the effects of .08 laws and 
graduated licensing programs are overstated due to endogeneity. 

23. Federal beer taxes doubled in 1991 but state taxes were largely unchanged. Thus combined federal 
and state taxes increased by 56%. 
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lcohol problems constitute a persistent public health and safety crisis in the United States, a 
leading contributor to premature deaths, disability, social disruption, and long-term health 

consequences. Young people suffer a disproportionate share of these problems, serving to 
emphasize the need for a national response to reduce the toll on individuals, communities, and 
society as a whole.1 Of particular concern is the role of alcohol in motor vehicle crashes. 

A 
During the last three decades, there has been a significant shift in approaches taken to 

preventing alcohol problems, with the focus shifting from individual-based to community-based 
strategies.2 Research has shown that alcohol problems occur within specific and definable 
contexts and that these contexts influence the extent and severity of the resulting problems. An 
impressive research literature now exists demonstrating that altering the context (or the 
environment) in which drinking takes place is an effective and efficient approach to alcohol 
problem prevention.3  

Drinking environments can be influenced by alcohol-specific policies (e.g., changes in 
how alcohol is made available or how it is taxed) or nonspecific policies (e.g., seat belt and 
motorcycle helmet laws). These policies can be either formal (governmental laws and 
regulations) or informal (e.g., company employee policies regarding drinking on the job). The 
new approach to prevention, then, requires attention to policy: both researchers and policy 
makers must understand how policies are developed and implemented. What are the key 
elements of a given alcohol policy? How will it be interpreted by those responsible for its 
implementation and compliance? How do these variables compare across jurisdictions? 

With regard to formal alcohol policies, answers to these questions require background 
and expertise in legal analysis. Yet legal studies have not had a major role in the alcohol field, 
and its development lags substantially behind other academic endeavors within the community 
systems research tradition. In general, alcohol policy research relies on simplistic understandings 
of governmental laws and regulations, including their interactions, interpretations, and 
implementation.  

A common error for researchers is an assumption that an alcohol policy law in one 
jurisdiction is comparable to a similarly labeled law in another. For example, several states have 
beer keg registration laws, requiring alcohol retailers to register all purchasers of beer kegs prior 
to purchase as a strategy for reducing youth access to alcohol. A typical alcohol policy research 
study might compare states that have such laws with states that do not, or assess the impact of 
such a law over time in a single state, imputing results to laws in other states. An underlying 
assumption or goal is that the research will determine the effectiveness of the laws, providing 
guidance to policy makers. Yet a careful legal study will demonstrate that keg registration laws 
vary widely across states, so much so that some can be expected to have little effect on the beer 
keg market.4 States without such laws may allow local governments to enact them, so that most 
kegs in the state are registered even without a state law. Careful legal analysis is therefore 
required to avoid flaws in the research design and misinterpretation of the results. 

This paper presents an overview of the legal framework for understanding formal alcohol 
policies in the United States, focusing specifically on policies regarding the manufacture, 
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distribution and sale of alcohol. It serves as a foundation for establishing a more robust study of 
alcohol legal policies as a field in its own right and for building effective communication among 
legal scholars, researchers, and policy makers involved in alcohol policy and the prevention of 
alcohol problems. 

 
 

LAW AND THE POLICY DEVELOPMENT PROCESS 
 

There are two fundamental legal dimensions to the development of formal alcohol policies: 
levels of government (federal, state, and local) and branches of government (legislative, 
executive/administrative, and judicial). Each component interacts with the others, creating a 
complex system of legal data for review and analysis of any given policy. The process usually 
(but not always) begins when a legislative body at one of the three levels of government enacts a 
law. For example, suppose a city council decides to enact a restriction on the density of alcohol 
outlets in a specific neighborhood. The city’s authority to do so may be constrained by state and 
federal law. The administrative agency charged with implementing the ordinance must interpret 
the provisions and develop standards for its application. Its standards may be developed in either 
a formal, public process or an internal process that operates on a case-by-case basis. The judicial 
branch is responsible for resolving disputes regarding the ordinance’s meaning and application as 
well as its legality under state and federal law. 

Understanding the scope and application of the law, then, emerges from the actions of 
multiple players, often reacting to specific circumstances. Carrying this example further, suppose 
the local alcohol density law imposes a 300-ft limit between alcohol outlets but exempts existing 
outlets. What constitutes an existing outlet? How is the 300-ft limit to be measured? Does state 
law permit such restrictions? Are there due process concerns under the U.S. Constitution? The 
answers to these questions may emerge over time as the various actors review and implement the 
law in the context of its specific applications. 

 
Levels of Government 
 
Federal: Production Controls, Revenue, and Market Stabilization 
 
The legal basis for federal and state regulation of the alcoholic beverage trade is derived from the 
United States Constitution, the bedrock of all policies in the country. Between 1919 until 1933, 
the Constitution’s 18th Amendment prohibited “the manufacture, sale, or transportation of 
intoxicating liquors” in the United States and its territories.5 In 1933, National Prohibition was 
repealed by the 21st Amendment, which provides in part: 
 

The transportation or importation into any State, Territory, or possession of the 
United States for delivery or use therein of intoxicating liquors, in violation of the 
laws thereof, is hereby prohibited.6 
 
Repeal gave alcohol a unique status, the only consumer product specifically mentioned in 

the Constitution that gives primary authority for its regulation to the states. By its own terms, the 
amendment prohibits the federal government from mandating alcohol sales in any state, and a 
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federal law regarding the alcohol trade is apparently not operative in a state with a law that 
prohibits what the federal government would otherwise permit. 

In practice, however, state power is more constrained by the federal government than 
would be expected given the language of the Constitutional amendment. Immediately following 
Repeal, the States largely deferred voluntarily to the federal government regarding the regulation 
of alcohol production and alcohol producers. Standards for purity, allowable ingredients, the 
regulation of advertising and marketing, and interstate transportation of goods are primarily 
federal domains as is the enforcement of laws against illegal production and bootlegging.7 Other 
parts of the Constitution provide a basis for the federal government’s alcohol licensing and 
alcohol tax systems that operate concurrently with state systems. The federal government also 
directly controls the alcohol distribution system on federal lands, such as military bases and 
national parks. 

Court decisions over the last 50 years have restricted the scope of the 21st Amendment 
and increased federal jurisdiction over the alcohol trade.8 As noted by the courts, the amendment 
must be interpreted in light of other U.S. Constitutional provisions. For example, states cannot 
restrain the alcohol industry’s commercial speech rights protected under the First Amendment.9 
The Interstate Commerce Clause has provided a basis for further restricting state jurisdiction. 
States cannot give commercial advantages to in-state producers and retailers that are not also 
available to out-of-state producers.10 

One recent federal district court opinion ruled that the states cannot rely on the 21st 
Amendment as a basis for permitting violations of the Sherman Anti-Trust Act.11 This appears to 
be a novel legal doctrine that would permit Congress to pass laws constraining states’ rights 
provided under the Constitution. It reflects a general erosion of the repeal amendment in the eyes 
of federal courts, which are increasingly inclined to analyze state restraints on the alcohol trade 
in the same manner as restraints on as any other consumer product.  

The federal government has also used financial incentives and disincentives to influence 
state alcohol policies. For example, federal law requires that a portion of the federal highway 
funding be withheld from any state that allows the purchase or consumption of alcoholic 
beverages by persons under the age of 21 years.12 States that enact various policies designed to 
prevent alcohol-related motor vehicle crashes are eligible for incentive grants.13 

These federal initiatives designed to reduce alcohol problems contrast with the federal 
government’s overall approach to regulating the alcohol trade. From its inception following 
Repeal, its primary goal has been to stabilize the alcohol trade, root out organized crime, and 
develop a reliable source of revenues from alcohol taxes. Public health and temperance play a 
secondary role. Primary federal jurisdiction is placed in the U. S. Department of Treasury rather 
than a health- or consumer-oriented federal agency, a clear indication of these priorities.  

 
State Control: Focus on the Retail Sector 
 
As noted above, the U.S. Constitution grants the states primary jurisdiction over the alcohol 
trade, although that authority has been substantially eroded over the seven decades since Repeal. 
States nevertheless retain considerable powers, particularly regarding alcohol retail sales and to a 
lesser extent, wholesale distribution. Following Repeal, state control rested on three primary 
regulatory strategies, two of where were designed to address major perceived problems with the 
alcohol trade prior and during Prohibition: (a) strict state control of the retail trade to promote 
temperance and deter criminal involvement; (b) strict separation of the manufacturing, 
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distribution, and retailing sectors of the industry, to prevent undo influence of the producers over 
wholesalers and retailers; and (c) taxation and price controls to raise much needed revenues.14 

Two distinct retail licensing systems emerged from Repeal: control and license. Control 
states directly control a portion of the alcohol market through state wholesale outlets and off-sale 
retail state stores. These are staffed by state employees or contractors; the state establishes 
pricing as an administrative function and keeps the profits from these operations, usually sent to 
the state’s general fund. License states rely on private businesses to operate the alcohol market, 
requiring them to obtain state licenses. Control states also have licensing systems for those parts 
of the market outside the jurisdiction of state wholesalers and retailers. 

A detailed analysis of these state systems is beyond the scope of this paper. In general, 
the control state systems for distributing and retailing alcohol in state-run stores are gradually 
eroding, and there has been a gradual shift in these states from the state-owned to the privately 
owned and licensed businesses.15 Control systems have also veered substantially from their 
original purpose of temperance and focusing more on increasing state revenues. 

License and control systems use state authority for three primary purposes: (a) restricting 
who may operate an alcohol business; (b) limiting the types, number and location of alcohol 
outlets; and (c) regulating the manner in which the outlets are operated. Most states put stricter 
controls on the distilled spirits market, reflecting the view inherited from Prohibition that 
distilled spirits constituted a much greater danger to public health and safety. In general, states 
have been steadily loosening these licensing restrictions.16 

“Tied house” laws addressed the second purpose of state alcohol regulation. Before 
Prohibition, producers, particularly brewers, typically owned and operated retail establishments. 
Temperance advocates saw these tied houses as particularly problematic because the owners did 
not respond to community concerns and made profitability the primary focus of the operation. 
Tied house laws have also been eroded over the last 70 years as the rationale for them has been 
largely lost. This erosion has happened gradually, often through special interest legislation, and 
disputes largely arising between differing sectors within the industry seeking commercial 
advantages.17 

Taxation and price controls, the third state regulatory strategy, has been designed 
primarily to raise revenues and stabilize the alcohol market rather than promote temperance, 
even though research suggests that higher prices reduce consumption and related problems.18 A 
major impetus for Repeal was the need at both the state and federal level for increased revenues 
during the Depression, and the realization that Repeal could direct profits from organized crime 
to the state and federal treasuries. States also adopted various price-control strategies, such as 
price posting and minimum discounts.19 In some states, such as California, fair trade statutes 
allowed producers to set standard retail prices, which the state would then enforce.20 Price 
controls served to stabilize the retail market, protect small retailers, and limit competition. As 
with licensing and tied house laws, state and federal taxation and price controls have gradually 
eroded since Repeal, with tax rates steadily dropping relative to inflation. Alcohol taxes now 
constitute a very small percentage of state and federal revenue.21 

In general, states have taken only minimal steps to regulate the practices of alcohol 
producers, deferring to federal oversight.22 This includes alcohol marketing practices, 
particularly as alcohol marketing has taken on national strategies through network television and 
radio, Internet and other forms of crossborder, nontraditional, advertising strategies. Although 
states have regulations of alcohol marketing on their books, they are mostly ignored by state 
regulators.  
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As this brief summary suggests, state regulation of the alcohol trade has gradually been 
relaxed since Repeal. As discussed in the next section, the process often occurs through special 
interest legislation, with each law addressing a very specific aspect of alcohol control. State 
systems also vary widely, from states such as Utah, which have very strict controls on the retail 
trade, to California, which has, at least until recently, a lax regulatory system. 

 
Local Powers: State Preemption 
 
As discussed above, state powers over the alcohol trade derive from the U.S. Constitution. 
Congress can limit state authority to some degree but is constrained by the relevant 
Constitutional provisions. Similarly, local powers to regulate the alcohol trade derive from state 
constitutional and legislative grants of authority.  

The doctrine of “state preemption” plays a central role in this division of authority 
between state and local governments.23 State preemption refers to state laws that prohibit local 
regulation of a given subject matter. As discussed in more detail below, the legislative intent to 
preempt local control is inferred by the courts, making its scope difficult to determine in most 
states. Preemption is a common alcohol (and tobacco) industry tactic to negate local regulatory 
strategies by alcohol and tobacco community activists, since these industries in general have 
more influence in state, as opposed to local, legislative bodies.24 

The extent to which a state preempts local powers regarding licensing and regulatory 
authority to local governments falls into one of the following broad patterns.  

 
1. Exclusive or near-exclusive state control. Several states exclude local governments 

from retail licensing and regulation. States in this category will not recognize local zoning 
authority, even in land use matters, which is usually treated in other states as a municipal 
responsibility. North Carolina, for example, places exclusive power to license alcohol outlets in 
the state Commission on Alcoholic Beverage Control (ABC), which has “the sole power, in its 
discretion, to determine the suitability and qualifications of an applicant for a [alcohol retail] 
permit.”25 Local governments can file written objections to proposed licenses, but their 
objections may be ignored. 

2. Exclusive state licensing authority, local regulatory authority. In these systems, 
states retain exclusive licensing authority but allow local governments to influence the licensing 
decisions to some extent, typically through local zoning powers. States in this category vary 
widely in the degree to which they recognize local authority. Indiana law, for example, provides 
that city and town legislative bodies can influence the location of alcohol outlets through their 
zoning powers, but prohibits any other type of local ordinance that “directly or indirectly 
regulates … or limits the operation” of a state license holder.26 Pennsylvania law, by contrast, 
permits broad local zoning powers.27  

3. Joint local–state licensing and regulatory powers. In these states, alcohol retailers 
must obtain two licenses, one from the state and one from the municipality where they are 
located. In most cases, this gives the primary responsibility for determining alcohol availability 
to local governments, subject to minimum standards established by the state. In Georgia, for 
example, the state cannot issue a license until the applicant first receives a local license, and the 
state defers to local governments in most regulatory matters.28 This may vary, however. Local 
licensing agencies exist in Louisiana, for example, but their powers are limited by state law.29 
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4. Exclusive local licensing, with minimum state standards. The remaining states 
delegate the licensing authority entirely to local government and do not issue state licenses at all. 
Instead, the state imposes regulations that local governments must honor. Minnesota and 
Maryland are two such states, which allow municipally owned stores to operate.30 
 

These categories should not mask the variation among the states and the complexity of 
the state–local delegation issue. For example, many states in the second category have statutes 
that appear to give the state exclusive licensing and regulatory authority. Further research reveals 
additional statutory provisions or decisions by state courts that permit exceptions to the general 
rule.31 Even Minnesota, with exclusive local licensing, has preempted local authority to some 
degree. For example, municipalities in that state cannot restrict 18- to 20-year-olds from working 
at retail alcohol outlets.32 

The complexity arises in part from the ambiguity inherent in the state preemption 
doctrine. Legal treatises and courts have defined two types of preemption, express and implied. 
Express preemption occurs when the state law asserts its intent to occupy a given field of 
regulation. Implied preemption arises when a state regulatory scheme is so extensive that no 
room remains for local regulation.33 

This is logical in principle but confusing in application. For example, most states specify 
the maximum hours of alcohol retail operation. Can cities require an earlier closing time? Courts 
in some states have held that there is express preemption because the legislature has evidenced 
an intent to occupy the regulation of hours of sale; courts in other states have concluded that this 
is implied preemption because the regulation is part of a comprehensive regulatory scheme. In 
yet a third interpretation, courts have concluded that local ordinances imposing stricter closing 
times are permissible because the state legislature merely set minimum standards.34 

Several state court cases offer similar examples of the ambiguity inherent in the 
preemption doctrine. The Texas Supreme Court overruled a lower court and held that a state law 
placing exclusive regulatory authority in the state ABC agency preempted a Dallas ordinance 
designed to reduce the density of alcohol outlets in an inner-city community.35 Courts in 
California, by contrast, held that a similar state provision did not preempt an Oakland ordinance 
reducing retail availability in its inner-city neighborhoods because the ordinance had only an 
indirect impact on alcohol sales.36 

Only one aspect of the preemption doctrine seems relatively straightforward. Local 
governments cannot permit activities that state law expressly prohibits. Thus, a local government 
may not permit a bar to remain open during hours that the state disallows without explicit 
permission from the state legislature. This foundational legal principle provides a potential basis 
for an effective division between state and local powers. States can be responsible for 
establishing minimum alcohol availability regulatory standards applicable to all communities in 
their jurisdiction. Local governments cannot override these minimum requirements, but can be 
given the flexibility to create additional, more restrictive, standards that respond to local needs 
and circumstances. 

In most states, local regulatory authority, if it exists, is limited to retail availability. In 
general, states are reluctant to allow localities to tax alcohol or to permit regulation of the 
production or wholesale tiers of the industry. There are exceptions to this rule, as some states 
allow local taxation in certain circumstances. More common are locally imposed fees on alcohol 
retail outlets. Local marketing restrictions, if allowed, are usually limited to point-of-purchase or 
outdoor advertising. 
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As this review suggests, there is a complex division of regulatory authority between 
states and local governments which varies widely among the states. Because of the ambiguities 
involved in applying the state preemption doctrine, the lines of authority may be uncertain, 
requiring court interpretation. This creates significant problems for researchers seeking to 
generalize this topic across jurisdictions, an important component of many alcohol policy 
studies. 

 
Branches of Government and Types of Law37 
 
A fundamental aspect of U.S. law involves the three branches of government: legislative, 
executive–administrative, and judicial. The separation of powers across the three branches of the 
federal government is a foundational principal of the U.S. Constitution, which is mirrored at the 
state and local governmental levels. The legislative branches enacts the laws (statutory law), the 
executive or administrative branch implements the laws (administrative law), and the judicial 
branch interprets them (judicial law). Although simple in concept, these three types of law 
overlap, with uncertain boundaries that can change over time and across topics. They also have a 
complex interaction, making it difficult to determine the variables of a particular policy in one 
jurisdiction and to compare the policy variables across jurisdictions. 

 
Statutory Law 
 
The U.S. Congress, the state legislatures, and local city and county legislative bodies (e.g., city 
councils) enact laws, that usually, but not always, initiate the development of a particular alcohol 
policy. The laws are enacted through specific legislative bills (enacted bills), which can either 
create new law or amend existing law. The enacted bills form the basis for codified laws, which 
organize enacted bills by subject matter. 

The process of enacting bills creates a complex codified law over time. State ABC Codes 
(the codified law applicable to the alcohol trade) provide a classic example of this process. Most 
of these codes date back to Repeal and retain the basic structure developed seven decades ago. 
Over these 70 years, hundreds or thousands of bills have been enacted, creating new sections and 
amending old ones. The process is piecemeal. There may be dozens of sections addressing the 
same policy variable, with exceptions and exceptions to the exceptions found in various parts of 
the code. ABC Codes are especially susceptible to this process because they are prime targets of 
special interest legislation—laws designed to advance the interests of a particular constituency. 
Minor exceptions to tied house laws, for example, can be sprinkled across the code in a crazy 
quilt that takes extensive research to understand. 

A key function of legal research is to assess the impact of proposed and newly enacted 
bills. This requires an examination of statutory codes, a complex process because a single 
enacted bill can affect multiple codified statutes. The interaction of enacted bills and codified 
statutes is important in conducting historical legal research and can be enormously complex. A 
single statute may have been modified over time by dozens of enacted bills. Each of these bills 
must be examined to determine what aspect of the codified law was amended.  
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Administrative Law 
 
Federal, state, and local government executive or administrative agencies are responsible for 
implementing the laws enacted by their respective legislative branches. The agencies establish 
administrative rules and regulations to guide the implementation process, with the extent of the 
agencies’ discretion and authority established by the legislative branch through provisions that 
are specific to a given law and laws that provide general implementation guidelines. 

Regulations constitute the most formal form of administrative law. They are usually 
enacted after a legislatively established review and comment process, are entered into registers or 
other record form, and usually codified by topic. Agencies may use less formal rules or 
directives to guide policy implementation. In some cases, directives can be internal documents 
that address the application of a law in specific circumstances and not meant to provide general 
guidance to those affected by the law. Administrative agencies may have review processes to 
resolve conflicts arising from the application of administrative regulations. The resulting 
administrative decisions constitute an additional element of administrative law. In general, the 
regulations, rules, directives, and administrative decisions are not well maintained from the point 
of view of researchers. Historical records are often nonexistent, registers may be difficult to 
search, and less formal directives may not be available except by request. 

The importance of administrative law to defining a given alcohol policy will vary by 
policy. In some cases, it has a relatively minor role, for example in alcohol tax policy. The tax is 
established by the legislature, and the tax agency charged with collecting it may have rules and 
regulation for its collection, but it has no discretion to change the legislative tax rate. 
Responsible Beverage Service (RBS) policies, on the other hand, are often highly dependent on 
regulations. In Arizona, for example, RBS programs “may” by mandated by the Arizona 
Department of Licensing and Liquor Control (ADLLC), providing broad discretion to the 
administrative agency.38 In response, ADLLC has mandated such programs for managers of all 
retail outlets, made it discretionary for other staff, licensed RBS training programs, and 
mandated the training for staff of any retail licensee that is in violation of sales to minors laws.39 

Although clear in concept, the distinction between administrative and legislative law is 
blurred in application. Administrative agencies frequently exercise broad discretion to interpret 
or reinterpret laws, even when the provisions are apparently straight forward. An agency may 
decide not to implement a law because it determines it is not enforceable, too expensive, or 
possibly in violation of other laws or a state or the U.S. Constitution. Its interpretation of a law 
may directly conflict with the statutory language. 

State ABC agency interpretation of state laws defining and taxing flavored alcoholic 
beverages (FABs, also termed “alcopops”) offers a case in point.40 These beverages are produced 
by stripping beer of its taste, color, and much of its alcohol and then adding flavorings that 
contain distilled spirits.41 The U.S. Tax and Trade Bureau [the successor to the Bureau of 
Alcohol, Tobacco, and Firearms (BATF)] determined after an extended rule making process that 
the end product could be classified as beer if less than half the alcohol is derived from distilled 
spirits.42 This 2005 decision came 9 years after a preliminary decision, never enforced, 
concluded that any beer that contained added distilled spirits should be classified as distilled 
spirits under federal law and subject to distilled spirits taxes.43 

BATF acknowledged that its regulatory decision regarding the definition of beer was in 
conflict with many state laws.44 An independent legal analysis concluded that FABs should be 
classified as distilled spirits in at least 29 states.45 Yet only two state agencies responsible for 
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implementing state laws regarding the classification of alcoholic beverages have taken action to 
reclassify FABs as distilled spirits.46  
 
Case Law 
 
The judicial branch of government is responsible for interpreting state and federal Constitutions 
and laws and resolving conflicts that arise in their implementation. Federal courts interpret 
federal law, and state courts interpret state and local laws. Each system has its own hierarchy of 
appellate courts to review lower or trial court decisions. The opinions issued by these courts are 
known as decisions, or cases, and are collectively referred to as case law.  

Courts only review a particular law when a party (a public agency, private organization, 
or individual) files legal papers requesting their review of a particular conflict. Most cases start at 
the trial court level, and parties may appeal decisions in the lower courts to appellate courts, 
ultimately reaching the state Supreme Court (for state and local law issues), or the U.S. Supreme 
Court (for federal claims). 

Incorporating court decisions into the analysis of a given alcohol policy is complicated by 
two fundamental principles of the judicial process. First, courts generally do not issue advisory 
decisions. Instead they resolve conflicts in the context of specific factual disputes. The art of 
lawyering largely involves the ability to distinguish one set of facts from another, convincing 
courts to either apply or ignore previous court decisions depending on the interests of the 
lawyer’s client. Case law thus focuses on the particular. An interpretation of a law or policy is 
only definitive as to the underlying set of facts that brought the issue to the court in the first 
place. 

Second, only the Supreme Courts of the states and the federal government can issue 
definitive rulings applicable to the state or the United States as a whole. Supreme Court decisions 
are relatively rare and often resolve conflicting decisions in the lower courts. Trial court 
decisions apply only to the district in which it sits. The opinions of state trial courts are 
considered of such little consequence that they are not routinely reported or relied upon. 
Intermediate appellate courts, the primary source of judicial law, have jurisdiction over only a 
portion of their state or federal region and their decisions need not be followed in other districts 
unless mandated by a higher court. Their opinions may conflict with each other, yet in most 
cases they constitute the only source of judicial interpretation of a given statute. Adding to the 
problem, court cases are expensive, so a questionable decision may not be challenged either on 
appeal or in another appellate district. 

This can be a serious problem in conducting legal alcohol policy research. There is no 
definitive measure of the weight to be given to appellate, non-Supreme Court decisions even 
though their impact may play a critical role in particular alcohol policies. For example, the City 
of Oakland, California, implemented an ordinance that placed a fee on retailers that funded 
enforcement of public nuisance standards imposed on the retailers’ businesses. The retailers 
argued before the state Appellate Court that the ordinance was preempted by state law. The city 
won the case in an opinion that restricted the state preemption doctrine, and the Supreme Court 
refused to review. As a practical matter, the court decision constituted new law in the state and 
prompted several other cities to adopt similar ordinances. Yet its impact could not be determined 
for years, to see if other cases would be brought in other districts that might reach contrary 
results.47 
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Adding to its complexity, courts may also decide to impose new standards of conduct on 
particular parties in what, in practice, constitute new laws. This can be accomplished through the 
application of common law principles that derive from a body of case law that should be applied 
in the absence of clear legislative direction. Dram shop liability illustrates this judicial power. 
Until the mid-1970s, courts concluded that alcohol retailers could not be held liable for the 
damages of those injured by their underage or intoxicated patrons without clear legislative 
directive. A series of court decisions in several states started applying a new rule: such liability 
was permitted under common law unless otherwise provided by the state legislature. These initial 
decisions led to a sweeping change in dram shop law in the United States, which is now based on 
both legislative and case law.48 

 
 

CONCLUSION: IMPLICATIONS FOR ALCOHOL POLICY RESEARCH 
 
Legal analysis is a critical and complex aspect of alcohol policy research. Formal alcohol 
policies rest on legal enactments by legislatures at all levels of government, as implemented by 
administrative agencies and interpreted by the judicial system. Yet, as this brief review suggests, 
legal researchers encounter enormous barriers when attempting to define the variables of a 
specific alcohol policy at any level of government. Ambiguities, overlaps, and complex 
interactions occur throughout the legal system that makes definitive conclusions difficult or 
impossible. 

This stems in part from the nature of our legal system, which operates in a unique manner 
that complicates the integration of legal and social science research traditions. Lawyers are 
trained to disaggregate legal data—to place primary emphasis in their research on the specific 
applications of laws. This approach is encouraged, indeed required, by judicial law, which is the 
final arbiter regarding the interpretation of statutory and administrative law and operates 
primarily in the context of factual disputes. A good lawyer is able to develop new interpretations 
of laws, show that an application in one circumstance is or is not appropriate in another. The 
research almost always moves from the conceptual to the specific. A policy cannot be 
understood except in the context of a factual situation. 

The complexity and barriers, while significant, are not insurmountable. The challenge is 
to develop methodologies and conceptual frameworks for addressing them. Significant progress 
is being made in this regard in the Alcohol Policy Information System (APIS), funded by the 
National Institute on Alcohol Abuse and Alcoholism. APIS is now in its fifth year. It is an online 
resource that provides detailed information on various alcohol-related policies, focusing on state 
and federal statutory and regulatory laws. Designed primarily as a tool for researchers, APIS 
simplifies the process of ascertaining the state of the law for studies on the effects and 
effectiveness of alcohol-related policies. 

APIS has developed detailed protocols for conducting statutory and regulatory research 
and integrated social science and legal research traditions. This has required extensive training of 
the legal research staff in social science concepts and methodologies and social science staff in 
legal research. The researchers in the two research traditions engage in an iterative process to 
develop policy variables and classifying statutory and regulatory provisions. The research 
attorneys specialize in challenging the social science variables, identifying exceptions and 
complications found in the law. The social scientists, in response, gain a deeper understanding of 
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the policies, developing more robust and accurate variable definitions that can be applied across 
jurisdictions. 

APIS represents a significant advance for the alcohol policy field and establishes legal 
alcohol policy research as a legitimate field of study. Yet this new tradition remains in its 
infancy. Because of the difficulty in conducting historical legal research (as described above), 
APIS data sets remain relatively short. Prospective legal research is needed to provide the 
historical data useful to many social science research methodologies. APIS focuses primarily on 
state and federal legislation law, avoiding local and judicial law, in part because it is a feasible 
first step into the legal system thicket. As the system matures, it needs to develop methodologies 
for integrating these other dimensions of the legal system. Continued advances in the legal 
alcohol policy field will provide an invaluable tool for social science researchers, policy makers, 
and community activists seeking to advance the alcohol policy prevention field. 
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arious restrictions regarding the use and availability of alcohol have been in use almost as 
long as man has been drinking alcohol. There are records of regulations regarding the 

production, distribution, and consumption of alcohol in ancient Greece, Mesopotamia, Egypt, 
and Rome (Ghalioungui, 1979). Often the main true reasons for the regulations were not 
concerns about public health but rather a means for the state to collect revenue. 

V 

Over the years, the threat to public health has been considered so severe that extreme 
measures like total prohibition have been employed. However, even such radical measures failed 
and created other problems. 

In general, there are five groups of alcohol policies and regulations: policies that reduce 
drinking and driving; policies that support education, communication, training, and public 
awareness; policies that regulate the alcohol market; policies that support the reduction of harm 
in drinking and surrounding environments; and policies that support interventions for individuals 
with hazardous and harmful alcohol consumption and alcohol dependence. 

Certain preventative measures have proven themselves to be efficient in reducing the 
harmful societal effects of alcohol consumption. 

These countermeasures range from prohibition to warning labels and they all have 
varying levels of efficiency and cost effectiveness. 

The drinking–driving field is one the great public health stories—at least according to the 
very comprehensive review, Alcohol—no ordinary commodity which was written by 15 of the 
world’s leading experts, one of which is present here. The conclusion is even drawn that 
countermeasures applied to reduce drinking–driving are also effective in reducing the total 
burden of alcohol related harm. The mechanism behind the success being that strict regulations 
and enforcement in the road traffic scene forces people to drink less. It is a well-established fact 
that fatal accident rates increase with increased per capita consumption in many European 
countries. There is ample testimony to the effectiveness of interventions like reductions of the 
legal blood alcohol content (BAC) limits in reducing traffic crashes (Mann et al., 2001). 

Unfortunately, it is not entirely true that it is a success everywhere and the degree of 
success tends to vary over time. 

A plethora of countermeasures have been employed in order to reduce the toll taken or at 
least contributed to by alcohol in traffic. These countermeasures have been applied to various 
degrees and with great variations in the time table in different countries. Norway introduced a 
BAC limit as early as 1937 and the last six countries to legislate per se limits in Europe did so in 
the late 1970s. 
 
 
EUROPE AND ALCOHOL 
 
In order to be able to understand why we see the great variations across borders and cultures we 
need to look at the diversity of the European scene. We need to remember that there are as many 
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as 450 million Europeans and they speak some 20 different languages. We also need to look at 
how alcohol is produced and used in Europe. 

Europe produces some 70% of all wine in the world. Europeans drink more alcohol than 
people anywhere else in the world. But even within Europe there are vast differences in levels of 
consumption, in the preferred beverages, where alcohol is consumed, and how often. 

Also, great changes are taking place. There is a strong tendency for countries where 
distilled spirits traditionally were the preferred beverage to drink wine and beer and for wine 
countries to go from wine to beer and, especially among young adults, to distilled spirits. 
Traditionally, binge drinking once a week to get drunk has been the norm in what sometimes has 
been labeled the Vodka Belt, which consists of the northern part of the Northern Hemisphere. 
This has been replaced to some extent, or at least combined with drinking more often but in 
lesser amounts and more often wine or beer. 

For decades it was always said that you would never see someone drunk, at least not in 
public, in the wine countries whereas it was quite common in the Vodka Belt. Now drinking 
habits seem to converge and almost 20% of German youngsters between 12 and 17 years of age 
have been drinking to unconsciousness during the last month. There are now even new 
terminologies for this phenomenon, e.g., “komasaufen” which is German and means drink to 
coma or “el botellon” in Spain, or “strage del sabato sera” in Italy. In many European countries 
the mean age for the first alcoholic drink is as low as 11.8 years (DN, 11/3) 

Table 1 describes the minimum age for purchase of different types of alcoholic beverages 
on and off premise, respectively. As can be seen, a few countries deviate considerably from the 
general 16 to 18 years of age. 

We can also see that total alcohol consumption is converging. Traditional wine countries 
like France and Spain with very high total consumption have reduced their consumption rather 
dramatically and vice versa for rather low total consumption countries like Finland, Norway, and 
Sweden (Babor et al., 2003). 

Many of the observed changes have not occurred as a result of changes in regulations but 
rather as a result of increased intercultural exchange or other informal influences. One example 
may be the ongoing debate about the harmful or beneficial health effects of alcohol consumption. 
This has been particularly prominent regarding the claims of reduced incidence of ischemic heart 
disease following a regular intake of the equivalent of one to two glasses of wine per day. It goes 
without saying that society as well as individuals suffer when it comes to excessive alcohol 
consumption. More violent crime, accidents, and sickness appear in the traces of increasing 
consumption figures. 
 
Relationship Between Total Alcohol Consumption and Road Safety 
 
Norström (1997) has described the relationship between the total consumption of alcohol and 
drunk driving. He finds that an increase of 1% results in an increase of drinking–driving by 
0.6%. An increase of consumption by 1 L of pure alcohol per inhabitant older than 15 results in 
11% increase of drunk driving and 8% increase of fatalities in traffic. 

The relationship between harm and increased total consumption may change over time if 
drinking habits change. For instance, harm may increase less than what an increase in alcohol 
consumption suggests if the increase is distributed more evenly than previously, i.e., if the 
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TABLE 1  Minimum Age for Purchase of Alcoholic Beverages On and Off Premises 
 

 
 
 
increase takes place among the light drinkers. Correspondingly, harm will increase more than 
expected if heavy drinkers in particular add to their consumption. In principle, it is also possible 
that drinking habits become less harmful and less intoxication oriented if, for instance, drinking 
wine at meals replaces intoxication-oriented drinking (Mäkelä and Österberg, 2006). However, 
for the road traffic scene, even the latter scenario might be a threat to road safety in that it means 
a greater number of conflicts between drinking and the need to drive. 

The World Health Organization (WHO) has set a global target of 25% reduction of 
alcohol consumption. This would lead to a 15% decrease of drinking–driving according to 
Norstrom’s figures. 
 
Development of Alcohol Consumption Levels in Europe 
 
For most of Europe there seems to have been a decrease of consumption since the mid-1970s. 
The shining example is France where the greatest changes have taken place. The total 
consumption has gone from approximately 18 L of 100% alcohol per capita >15 years of age 
down to app 12 L. Wine with every meal is no longer the norm. Fewer people drink every day. 
But there is a tendency for more binge drinking. 

Below (Figure 1) is a ranking of strictness of alcohol legislation in a number of European 
countries in 1950 and in 2000 (WHO). Grube and Stewart (2004) find that policies that regulate 
the alcohol market, including the price of alcohol, the location, density, and opening hours of  
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FIGURE 1  Ranking of strictness of alcohol legislation in a number of  
European countries in 1950 and in 2000. 

 
 
sales outlets, controls on the availability of alcohol, and on the promotion and advertising of 
alcohol, have an impact in reducing drinking and driving and related fatalities. 

As can be seen from the change between 1950 and 2000, there is a strong tendency 
towards convergence and this is also what the European Commission is striving for very 
explicitly. 

The European arena has seen different trends within different alcohol policy areas over 
the time period 1950 to 2005 as is illustrated in the graph (Figure 2) below. 
 
 

 
FIGURE 2  Different trends within different alcohol policy areas  

over the time period 1950–2005. 
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The previous two graphs (Figures 1 and 2) convey the message that there is a positive 
trend of alcohol policy for Europe but not for all individual nations. 

There has been a strong push towards the same levels of taxation. To this end, minimum 
tax levels have been set. The European Union (EU) has not been able to change the minimum 
alcohol excise duty rates since their introduction in 1993, causing the value of alcohol excise 
duties to decrease in real terms by about one fourth. The problem, however, is that these 
minimum levels are extremely low and this creates vast differences between member states. 
Thus, the minimum level for wine has been set at 0. The reason for this lies in the fact that wine 
is considered to be an ordinary agricultural product which enjoys the subsidies which are 
extremely important for the producers.  

In the graph (Figure 3) below we can see that there are vast differences in the taxation 
levels on beer and wine within Europe. 

The same is true of taxation on 100% alcohol as is shown in Figure 4. 
Taxation differences between nations may also be illustrated as the relative price of 

alcohol (Figure 5). 
There are also differences among nations in the proportion of abstainers. Therefore it is 

possible to present a slightly different picture of the consumption of alcohol in Europe as in the 
graphs below (Figures 6 and 7). They show the proportion of abstainers and the consumption per 
drinker (graphs from Anderson and Baumberg, 2006). 

If alcohol taxes were used to raise the price of alcohol in the EU by 10%, over 9,000 
deaths would be prevented during the following year and around US$16.5 billion of additional 
excise duty revenues would be gained (Anderson and Baumberg, 2006). In Finland, Sweden, and 
Norway where the effects of both price (on consumption) and consumption (on harm) are 
stronger, it is estimated that there would be a reduction of 6% to 7% in suicide deaths and 
accidents, together with a 20% decrease in directly alcohol-related deaths for men and a 40% 
decrease for women. 
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FIGURE 3  Differences in the taxation levels on beer and wine within Europe. 
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FIGURE 4  Differences in the taxation levels on 100% alcohol within Europe. 

 
 
 
 

 
 
 

FIGURE 5  Relative price of alcohol compared to other goods. 
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FIGURE 6  Alcohol consumption by adults in Europe. 
 
 
 

 
 

FIGURE 7  Alcohol consumption by adults in Europe, by gender. 
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With the creation of the single European market in 1993, quantitative quotas for 
travelers’ alcohol imports were abandoned. Therefore, from January 1, 1993, travelers were 
allowed to bring alcoholic beverages bought legally in other member states for private 
consumption through customs without having to pay excise duty in their home country. As a 
consequence of this, Denmark lowered its beer and wine tax by 50% in 1991 and 1992 to try to 
cope with the border trade at the German borders. 

The Nordic countries tried to negotiate exemptions and used the argument that public 
health would suffer if alcohol consumption increased. They were successful in that a timetable 
was set. In Sweden’s case it meant that the maximum quantities of alcoholic beverages that could 
be bought in other EU member states and permitted to be imported into Sweden tax free 
increased from 1 L of distilled spirits and 1 L of wine or 2 L of wine, up to January 1, 1995, to 
unrestricted volumes for private use in 2004. The norm is 10 L of distilled spirits and 90 L of 
wine and 110 L of beer. (Few private cars have the capacity to carry more than the full allowed 
volume for two persons.) The price differences of alcoholic beverages, especially of beer, 
between Sweden, Denmark, and Germany combined with led to increases in travelers’ alcohol 
import. Huge alcohol stores were established right next to the ferry docks in Germany. Bus 
companies arranged special trips to these alcohol stores with the single purpose of bringing home 
cheap alcohol. Ferry lines to the Baltic States with even lower alcohol prices blossomed. The 
islands of Åland, between Stockholm and Finland, are not formally a member of the EU and 
therefore the ferries between Stockholm and Helsinki made a detour just to touch on Åland in 
order to make it possible to buy real tax-free alcohol etc. 

Partly because of the increase in border trade in beer, Sweden reduced its excise duty rate 
for beer in 1997 by 39% and in 2001 for wine by 20%.  

In 2003, Denmark’s exemption for import quotas for distilled spirits was abolished and 
this forced Denmark to lower its excise duty rates for distilled spirits by 45%. Similarly, Finland 
reduced its duty rate by 44% for distilled spirits and for wine by 10% and for beer by 32%. All of 
this put Sweden in an even tighter spot, knowing that increases in beer taxes can reduce youth 
motor vehicle fatalities (Saffer and Grossman, 1987a,b). Furthermore, Denmark lowered its 
excise duty rates for beer and wine by 13% in 2005. As an example: in 2004, a bottle of cheap 
vodka was about SEK$200 in Sweden; about SEK$110 in Denmark; about SEK$70 in Germany 
and in Estonia about SEK$65. 

The Swedish Parliament is discussing whether Sweden should lower its alcohol taxation 
and the figure 40% has been suggested. The reaction from Denmark has been that if Sweden 
lowers its taxation, Denmark will lower its taxation correspondingly and Germany has reacted to 
this by stating that if Denmark lowers its taxation, Germany will also do so to maintain the 
difference—a race towards the bottom. 
 
 
OTHER CONSEQUENCES OF SWEDEN’S MEMBERSHIP IN THE EU 
 
Alcohol policy in Sweden and the other Nordic countries was for many decades based on social 
policy and public health considerations and included high excise duty rates on alcoholic 
beverages, comprehensive state alcohol monopoly systems for production, and trade and strict 
controls on alcohol availability (Karlsson and Österberg, 2001). When these countries became 
members of the EU, much of this was, in essence, lost. The retail sales monopolies were retained 
but under constant threat while the production and wholesale monopolies were lost. Availability 
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of alcohol was increased by expanding opening hours of the monopoly stores; the number of 
licensed restaurants and bars increased by several hundred percent; price as a weapon was 
weakened considerably; alcohol advertising restrictions became almost obsolete, etc. Saffer 
(1997) estimated that a total ban on alcohol advertising might reduce motor vehicle fatalities by 
as much as 5,000 to 10,000 lives per year in the United States. 
 
Increased Consumption 
 
All of the deregulation moves which have been forced upon Sweden have led to a tremendous 
increase of alcohol consumption in the Swedish society. In 1996, the total alcohol consumption 
level for persons older than 15 years of age was 8 L of pure alcohol per year. In 2004, this figure 
had risen to 10.5 L. Instead of the 25% decrease which was the WHO goal, Sweden was faced 
with an increase of more than 25%. 

The effects of increased total consumption of alcohol in the Swedish society have 
reached a level where people are starting to react. Only 40% are now in favor of a lowering of 
alcohol taxation (DN 11/5). Temperance organizations, who for many decades have seen their 
membership being reduced and the age distribution moving towards the high end, are now 
welcoming thousands of new members. 
 
Road Safety Consequences  
 
It is extremely hard to find out what role alcohol has had in road safety and to make comparisons 
between countries. It is even very hard or impossible to find out what official statistical numbers 
actually represent in the various member states. Consequently, it is even harder to try to draw 
conclusions about the role of certain measures or regulations and to try to compare between 
nations. 

Figure 8 illustrates the calculated costs incurred by alcohol in the EU (Anderson and 
Baumberg, 2006). 

 
 
 

 

 
 

FIGURE 8  The calculated costs incurred by alcohol in the EU 
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The European Commission has been trying hard to obtain acceptance for a directive which 
would impose a maximum legal BAC limit of 0.05%. This has failed because of resistance from 
three member states with 0.08% limits. So, the Commission has presented a recommendation that a 
maximum level of 0.05% should be applied in the EU and that a limit of 0.02% should be applied 
for new drivers and for professional drivers. In the EU there is now a wide range of BAC limits. 
Three member states have a zero limit; three more have a limit of 0.02%; the majority have a limit 
of 0.05%; and, as mentioned above, a number of member states are still at 0.08%. So far, two 
member states have opted for a lower limit for novice and professional drivers. 

It is interesting to see that two of the countries (Sweden and United Kingdom) that are 
competing for the top position as the safest in the world have very different approaches to the 
problem of drinking and driving. Sweden has chosen a BAC limit of 0.02% and United Kingdom 
0.08%. Despite this difference, they are both at the very top of the rankings. A deeper analysis of 
this phenomenon should be undertaken. 

We also know that road safety has improved considerably in France lately and we know 
that France has become much tougher on drunk driving. The French police are carrying out several 
million random breath tests each year. This has coincided with a lowering of the legal BAC limit 
and with the introduction of a point system in which loss of a certain number of points means loss 
of license. Drinking–driving carries a high degree of penalties in this system. Based on today’s 
knowledge, it is not possible to separate out the contribution to the increased safety from these 
individual changes. 
 
Enforcement 
 
For legislation to be effective, enforcement is necessary. The level of enforcement of drunk driving 
legislation varies considerably among the EU member states. The European Commission has 
recommended that random breath testing (RBT) should be carried out in all member states. The 
recommendation also carries a quantitative level of at least one breath test per license holder per 3 
years. It was not possible to make it into a binding directive since a number of member states still 
do not allow random breath testing. Actually, across 21 EU countries, nearly 30% of drivers 
believe they will never be breathalyzed. In the countries with random breath testing only 22% of 
drivers thought that they would never be checked, compared to more than double this figure (46%) 
in countries without RBT (Germany, Ireland, Italy, Poland, United Kingdom) (SARTRE project). 
 
Losses of Alcohol Policy Elements: Sweden a Good/Bad Example 
 
The graph in Figure 9 illustrates the development of the proportion of fatally injured car drivers 
who were positive for alcohol, 1989 to 2004. 

The graph is based on body fluid samples taken during the autopsy. (More than 90% of all 
fatalities in road traffic are autopsied. There are missing bars in the graph because of the fact that a 
much smaller proportion was autopsied.)  

The proportion is positive alcohol cases in relationship to the total number of tested car 
drivers. If suicide was indicated, this case was excluded. 

As can be seen in the graph, Sweden had a very favorable development until the mid-
1990s. This was replaced by a reversed development which has reached the same high levels again. 
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FIGURE 9  Development of the proportion of fatally injured car drivers  
who were positive for alcohol, 1989–2004. 

 
 
Reasons for the Favorable Development in the Early 1990s 
 
It is possible to identify a number of factors which may have contributed to the favorable 
development to various degrees. Firstly, on July 1, 1990, the legal BAC limit was lowered to 0.02% 
from the previous level of 0.05%. This step was evaluated by the Swedish Crime Prevention Council 
(Norström and Andersson, 1997) and they concluded that the lowering of the limit was associated 
with a 7% reduction of accidents overall, with an 11% reduction of single-vehicle accidents and with 
a 10% reduction of fatal accidents. However, the lowering of the limit coincided with a very deep 
recession in the Swedish economy, which reduced the proportion of young people who obtained their 
drivers licenses during the first year after having reached the license age by some 40%. This was also 
very favorable for road safety and this contribution may account for some 30% of the total effect of 
the lowering of the limit. Second, drinking-and-driving enforcement increased drastically and 
reached a peak in 1994. Third, the penalties for drinking driving were upgraded. Finally, resources 
for attitudinal work directed towards ages 15 to 24 were tripled. 
 
Reasons for the Unfavorable Development in the Late 1990s and Until Now 
 
The primary adverse factor is the major increase of alcohol consumption that has taken place in 
Sweden since the mid-1990s. When Sweden joined the EU in 1995, the per capita (>15 years of age) 
total consumption of alcohol was 8 L of pure alcohol per year. As of 2005, it had risen to 10.5 L—an 
increase of more than 30%. The increase was the result of increased availability of alcohol—almost 
totally opening borders to neighboring countries with much lower alcohol prices; many more alcohol 
outlets; longer opening hours.  
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Sweden also saw the advent of new alcoholic drinks of choice of young people. 
The relationship between total alcohol consumption and drinking and driving has been 

studied by Norström (1997) who found that if consumption increases by 1 L, drinking and 
driving increases by 11% and fatal accidents by 8%. Since consumption has risen by 2.5 L, it is 
no wonder that the development of the proportion of alcohol-positive killed drivers is heading 
the wrong way.  

Also, the drinking patterns changed from the traditional habits, typical of the Vodka Belt, 
namely to drink once a week to get drunk, into adding to the old habits more drinking occasions 
in the week but lesser amounts of alcohol. This, of course, means that there will be many more 
conflicts between drinking and the need for transportation. 

A third reason is the fact that the enforcement again lost some 40% of its power almost 
immediately after having reached the peak level in 1994. It is now struggling to regain its 
position and actually has a target level for 2006 that is slightly higher than the previous peak 
level. The importance of enforcement in general and of RBT in particular is illustrated by results 
(Nilsson et al., 2001) indicating that an increase of the number of breath tests by 100,000 per 
year saves three to four lives.  

The strong attitudinal campaigns, directed towards young road users, lost momentum 
since resources were reduced by 50%. 

It can also be argued that the development was influenced by the fact that the courts 
became more lenient in their application of penal latitudes. The proportion of drivers who were 
sentenced to prison for gross drunken driving was reduced from 70% in the mid-1990s to less 
than 40% in the early years of the new millennium. 
 
 
CONCLUSIONS 
 
Regulations and policies, regarding alcohol in the EU member states, tend to converge and are 
pushed in this direction by the EU Commission. This means that a number of factors which may 
affect the drunk driving situation are improving in many member states. However, it also means 
that some member states may lose some of the tools to control alcohol availability which in its 
turn affects drunk driving.  

It is not always a formal deregulation that causes the loss of control—it may be a 
difference in regulations between neighboring states which drives cross-border trade and forces 
the stricter state to deregulate. Since alcohol has such an important economic role in most 
European countries, this fact impedes the ability of countries to implement effective policies. 

It is estimated that alcohol excise duties amounted to some US$31.5 billion in the 15 
countries in the EU. However, alcohol-attributable disease, injury, and violence is an economic 
burden to society in the health, welfare, employment, and criminal justice sectors with a total 
calculated tangible cost of approximately US$158 billion in 2003. In addition to these costs there 
are, of course, intangible costs for pain, suffering, and lost life. In 2003, these were estimated to 
be US$340 billion.  

It is very unfortunate that this negative balance is not experienced in one and the same 
wallet. 
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lcohol policies can be effective in changing alcohol consumption in the overall population 
as well as specific harms related to alcohol. Harms differ according to the amount and 

pattern of drinking (Rehm et al., 2003), and therefore information on the impact of alcohol in the 
disease burden is helpful to better appreciate the picture regarding alcohol policies.  

A 
Alcohol consumption, as measured by per capita consumption, is varied in countries of 

the region. Table 1 presents estimates for the year 2000 for selected countries in the region. 
However, these figures reflect only recorded consumption and apparently there is a great deal of 
unrecorded consumption, ranging from 11% to 55% of the total figures.  

The pattern of alcohol consumption, however, is more homogeneous. Although many 
countries have not undertaken appropriate general population surveys on alcohol consumption 
and patterns of drinking, key informants have provided information to the World Health 
Organization (WHO) that have been used to estimate the typical pattern of drinking in a country. 
Tables 1 and 2 show that for the vast majority of countries the average pattern is more hazardous 
than the global average—characterized by infrequent, in high amounts per occasion, mainly for 
the purpose of intoxication.  

Consumption relates to harm and information on the extent of harm is needed in order to 
develop and evaluate policies to reduce such harm. The latest estimates of the burden of disease 
in the region, as measured by DALYs (disability adjusted life years) are shown in Table 4. It can 
be seen that alcohol use disorders (mainly alcohol dependence), and injuries (intentional and 
unintentional) are the major sources of years of life lost due to excessive alcohol consumption. 
Alcohol is the leading risk factor for the burden of disease in the Americas, being greater than 
tobacco or lack of sanitation or malnutrition (Rehm et al., 2005), as can be seen in Table 5. 

If nothing is done, it is predicted that the burden will increase in years to come, as alcohol 
consumption is likely to increase in the context of a hazardous pattern of drinking (Rehm and 
Monteiro, 2005). Therefore, information on existing alcohol policies in the region of the 
Americas is needed so consideration can be given to what needs to change and how, and will be 
focus of this paper.  

 
 

METHODS 
 
There are 35 countries in the region, of which information on national alcohol policies is 
available for the following 25: Argentina, Belize, Bolivia, Brazil, Canada, Chile, Colombia, 
Costa Rica, Dominican Republic, Ecuador, El Salvador, Guatemala, Guyana, Honduras, Jamaica, 
Mexico, Nicaragua, Panama, Paraguay, Peru, Suriname, Trinidad and Tobago, United States, 
Uruguay, and Venezuela.  
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TABLE 1  Alcohol Exposure and Economic Characteristics of Selected Countries in the Americas, 2000 
 

% Abstainers Country (WHO 
Classification) 

Per Capita 
Consumption1 

Unrecorded 
Consumption2 

Drinking 
Patterns 3 Males Females 

Per Capita  
Consumption 
per Drinker4 

Per  
Capita  
GDP $5 

PPP per 
Capita  

GDP I$6 

Population  
15 Years and 

Older in 1000s 
Argentina (B) 16.3 1.0 2 7 21 19.0 7,460 10,980 26,767 
Barbados (B) 7.4 -0.5 2 29 70 14.8 9,250 15,110 214 
Belize (B) 6.4 2.0 4 24 44 9.7 3,110 5,150 145 
Bolivia (D) 5.7 3.0 3 24 45 8.7 990 2,240 5,029 
Brazil (B) 8.6 3.0 3 13 31 11.1 3,580 7,070 121,039 
Canada (A) 9.4 1.0 2 17 28 12.1 21,130 26,530 25,248 
Chile (B) 8.3 1.0 3 31 47 13.6 4,590 8,840 10,883 
Colombia (B)  8.3 2.0 3 31 47 13.6 2,020 6,790 28,471 
Costa Rica (B) 6.7 2.0 3 45 70 15.9 3,810 9,260 2,721 
Cuba (A) 5.7 2.0 2 29 70 11.4 2,995 - 8,823 
Dominican 
Republic (B) 5.7 1.0 2 12 35 7.5 2,130 6,650 5,688 

Ecuador (D) 5.5 3.7 3 41 67 12.0 1,210 2,960 8,368 
El Salvador (B) 4.6 2.0 4 9 38 6.0 2,000 5,160 4,042 
Guatemala (D) 3.7 2.0 4 49 84 11.2 1,680 4,380 6,420 
Guyana (B) 12.1 2.0 3 20 40 17.3 860 4,280 604 
Haiti (D) 5.4 0.0 2 58 62 13.5 510 1,870 4,875 
Honduras (B) 4.2 2.0 4 9 38 5.5 860 2,760 3,784 
Jamaica (B) 4.3 1.0 2 29 70 8.6 2,610 3,490 1,781 
Mexico (B) 8.2 4.0 4 36 65 16.7 5,070 8,240 66,105 
Nicaragua (D) 3.7 1.0 4 9 38 4.9 400 - 2,905 
Paraguay (B) 9.6 1.5 3 9 33 12.2 1,440 5,180 3,324 
Peru (D) 5.4 1.0 3 17 24 6.8 2,080 4,470 17,094 
Suriname (B) 6.0 0.0 3 30 55 10.5 1,890 - 290 
Trinidad and 
Tobago (B) 2.4 0.0 2 29 70 4.8 4,930 8,620 971 

USA (A) 9.5 1.0 2 28 43 14.8 34,280 34,280 218,586 
(continued) 

 





 

TABLE 3  Classification of Countries in the Americas  
by Childhood and Adult Mortality (6) 

 
Americas A Americas B Americas D 

Very low childhood  
and very low adult mortality 

Low high childhood  
and low adult mortality 

High childhood  
and high adult mortality 

Canada, Cuba, United States 
of America  

Antigua and Barbuda, Argentina, Bahamas, 
Barbados, Belize, Brazil, Chile, Colombia, Costa 

Rica, Dominica, Dominican Republic, El Salvador, 
Grenada, Guyana, Honduras, Jamaica, Mexico, 
Panama, Paraguay, Saint Kitts and Nevis, Saint 

Lucia, Saint Vincent and the Grenadines, Suriname, 
Trinidad and Tobago, Uruguay, Venezuela 

Bolivia, Ecuador, Guatemala, Haiti, Nicaragua, 
Peru  

Note: Definition of regions: the regional subgroupings used were defined by WHO (World Health Report, 2000) on the basis of high, medium, or low levels of 
adult and infant mortality. 
 
 

TABLE 4  Alcohol-Related Disease Burden in DALYs (1000s) by Disease Category and Region 
 

Region The Americas** 

WHO 
classification A B D A, B, and D 

% all alcohol 
attributable 

DALYs 

World 

Sex* F M F M F M Total Total F M Total 

Maternal and 
perinatal conditions 1 1 12 15 1 1 31 0.2% 55 68 123 

Cancer 79 99 81 116 13 12 400 2.9% 1021 3180 4201 

(continued) 

 



 

 

TABLE 4 (continued) Alcohol-Related Disease Burden in DALYs (1000s) by Disease Category and Region 
 

Region The Americas** 

WHO 
classification A B D A, B, and D 

% all alcohol 
attributable 

DALYs 

World 

Sex* F M F M F M Total Total F M Total 

Neuropsychiatric 
conditions 682 2113 792 2979 82 305 6953 50.1% 3814 18090 21904 

Vascular 
conditions -256 -174 162 480 16 38 266 1.9% -428 4411 3983 

Other non 
communicable 
diseases 

25 165 101 531 20 55 897 6.5% 860 3695 4555 

Unintentional 
injury 119 498 177 1815 29 268 2906 20.9% 2487 14008 16495 

Intentional injury 53 222 118 1919 9 110 2431 17.5% 1117 5945 7062 

All alcohol 
attributable 
DALYs 

702 2925 1443 7854 170 789 13883 100.0% 8926 49397 58323 

% alcohol 
attributable of all 
DALYs 

3.2 11.9 4.1 17.3 2.2 8.6 9.7  1.3 6.5 4.0 

* M = male, F = female. 
** See Table 3. 
Numbers are rounded to full thousands. E.g., 0 indicates that there are less than 500 alcohol-attributable DALYs in the respective category. 
Source: Rehm and Monteiro, 2005. 



78 Transportation Research Circular E-C123: Traffic Safety and Alcohol Regulation 
 
 
 

TABLE 5  Leading Risk Factors for Disease Burden in the Different Regions of the 
Americas Defined by Adult and Child Mortality in Percent of Overall DALYs 

 
Americas D Americas B Americas A 

Total DALYs  
in 1000s 17,052 Total DALYs  

in 1000s 80,437 Total DALYs  
in 1000s 46,284 

Alcohol  5.5 Alcohol  11.4 Tobacco  13.3 

Underweight 5.3 Overweight 4.2 Alcohol  7.8 

Unsafe sex 4.8 Blood pressure 4.0 Overweight 7.5 

Unsafe water & 
sanitation 4.3 Tobacco 3.7 Blood pressure 6.0 

Overweight 2.4 Cholesterol 2.3 Cholesterol 5.3 

Blood pressure 2.2 Unsafe sex 2.1 Low fruit and 
vegetable intake 2.9 

Iron deficiency 1.9 Lead exposure 2.1 Physical inactivity  2.7 

Indoor smoke 1.9 Low fruit and vegetable intake 1.8 Illicit drugs  2.6 

Cholesterol 1.1 Unsafe water and sanitation 1.6 Unsafe sex  1.1 

Low fruit and 
vegetable intake 0.8 Physical inactivity 1.4 Iron deficiency  1.0 

 
 

Information was extracted from the WHO Global Alcohol Database (www.who.int/ 
alcohol) and the Global Status Report on Alcohol Policy (WHO, 2004). Much of the information 
on national alcohol policies was originally provided by official sources in the countries or by key 
informants or from the published press. For countries where there is no national policy, as in the 
case of the United States and Canada, the most populous state was chosen to represent them 
nationally (California and Ontario, respectively). The following areas are covered: 
  

1. Definition of an alcoholic beverage; 
2. Age restrictions; 
3. Restrictions on the availability of alcoholic beverages; 
4. Restrictions on off-premise sale of alcohol; 
5. Prices and taxation; 
6. Drink and driving legislation; 
7. Brief interventions for alcohol problems; 
8. Advertising and sponsorship; and 
9. Alcohol free environments. 

 
 
RESULTS 
 
Definition of an Alcoholic Beverage 
 
This is important because that definition sets the limit for when the laws apply and to what 
beverages they apply. It is not, per se, an alcohol policy, but it is an area which has important 
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repercussions for legislative measures. There are wide discrepancies among the region as to what 
constitutes an alcoholic beverage: in many countries is 0.5%, in other countries it is much higher, 
such as Brazil [13% (for the purposes of advertising but for other purposes it is above 0.5%)] and 
Nicaragua (12%) thereby rendering beverages like beer not considered to be an alcoholic 
beverage. Some countries do not have a legal definition for what constitutes an alcoholic 
beverage (Table 6).  
 
Age Restrictions 
 
Setting minimum legal age limits helps preventing young people to have easy access to alcoholic 
beverages and has proven to be an effective measure, when enforced. Age limits can be set for 
buying or drinking alcohol, on and off premises, and for each type of beverage.  

Among the 25 countries surveyed in the Americas, only Jamaica and Suriname have age 
limits at 16 years; Canada, and Nicaragua have age restrictions at 19 years and the United States  
 
 

TABLE 6  Definition of an Alcoholic Beverage by Country 
 
Argentina 0.5 
Bahamas No 
Belize 3.5 
Bolivia 2.0 
Brazil 0.5 
Canada 0.5 
Chile 1.0 
Colombia 0.5 
Costa Rica 0.5 
Dominican Republic 9.0 
Ecuador 2.0 
El Salvador 2.0 
Guatemala 0.5 
Guyana — 
Honduras Definition is not in percentage of alcohol by volume 
Jamaica No legal definition 
Mexico 2.0 
Nicaragua 12.0 
Panama 3.8 
Paraguay 1.0 
Peru No legal definition 
Suriname 6.0 
Trinidad and Tobago — 
United States 0.5 
Uruguay 0.5 
Venezuela Definition is not in percentage alcohol by volume 
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advertisement) for all beverages and in some media (e.g., Mexico has partial restrictions only in 
national TV and no restrictions in the rest).  

Sponsorships are an important part of alcohol marketing and promotion to expand the 
market, often directly targeting young people and other vulnerable groups. Sponsorship covers 
sports events, youth events, concerts, cultural events, national events, or celebrations, helping 
alcohol drinking to become an essential part of life in a society.  

Guatemala and Costa Rica have banned sponsorship in sports and youth events. Panama 
and Venezuela have banned sponsorship of youth events only. Argentina, Bolivia, Colombia, 
Dominican Republic, Ecuador, Mexico, Paraguay, and Venezuela have partial restrictions on 
sponsorship for sport and youth events. Belize and Canada have partial restrictions in youth 
events. Brazil has voluntary restrictions in sports events only with the spirits. United States has 
voluntaries restrictions in youth events for all kinds of beverages. All other countries have no 
restrictions. However, countries do not have independent grievance panels or consumer boards to 
enforce legislation and it is perceived that the level of enforcement is rather low.  

Argentina, Belize, Colombia, Costa Rica, Dominican Republic, Ecuador, El Salvador, 
Guatemala, Honduras, Mexico, Nicaragua, Panama, Paraguay, and Venezuela have health 
warnings on advertisement. 
  
Alcohol-Free Environments 
 
Restricting alcohol consumption in public places could reduce some alcohol-related harm, 
including those related to driving. Despite the limited effectiveness of such restrictions, they 
could help in the development of social norms regarding alcohol consumption, to counterbalance 
the perception that alcohol has only positive effects and can be combined with any other activity. 
There are some restrictions on drinking in official and government buildings, and venues, public 
transportation, health and educational establishments, and in parks, streets, and beaches during 
sports and other leisure activities in about 50% of the countries surveyed. However, there is no 
information about their level of enforcement and the generalizability of findings at national level.  
 
 
CONCLUSIONS AND IMPLICATIONS FOR RESEARCH AND POLICY 
 
There are enormous gaps in knowledge regarding alcohol policies in the region. What was 
presented here is only a very partial snapshot on some aspects of alcohol policy and much more 
information is needed from developing countries in the region. Most Caribbean countries were 
not covered in the data collection undertaken by WHO for the global alcohol database and efforts 
continue to identify focal points to provide key information on alcohol policies, patterns of 
drinking, and access to statistics. More in-depth analysis of policies and experiences at local 
level would help to analyze barriers in implementation and their impact. This would facilitate the 
establishment of cross-country collaborations with developed countries and centers of 
excellence.  

It is not known what would be the impact of changing general alcohol policies on 
drinking-and-driving fatalities and non-fatal injuries in Latin American countries. It would be 
useful to know the impact of changing specific policies to reduce drink and driving in an 
environment where other policies do not exist and other risk factors for traffic accidents are also 
of great magnitude (e.g., conditions of the road and education of drivers).  
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It is obvious, however, that there is ample ground for research and advocacy for effective 
alcohol policies in the region. The low level of enforcement of existing policies is seen as a 
major barrier which can be overcome with political commitment, public support, and 
intersectoral work. Most countries in the region have not carried research on the impact of 
policies or on the alcohol policy process and more remains to be done.  
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oung drivers are less likely than adults to drive after drinking alcohol, but their crash risk is 
substantially higher when they do. This is especially true at low and moderate blood alcohol 

concentrations (BACs) and is thought to result from teenagers’ relative inexperience with 
drinking, driving, and combining the two (Mayhew et al., 1986). Since July 1988, all 50 U.S. 
states and Washington, D.C., have had laws that require people to be at least 21 years old to 
purchase alcohol. Many other countries, however, allow people younger than 21 to drink alcohol. 
Minimum legal drinking ages are 16 to 18 in most European countries, 18 to 19 in Canada, 18 in 
Australia, and 20 in New Zealand (Stewart, 2000). Laws that establish a minimum age to drink 
alcohol are the primary legal mechanism limiting teenagers’ access to alcohol. In the United 
States, zero tolerance laws that make it illegal for people younger than 21 to drive with any 
measurable amount of alcohol in their bodies, and minimum legal drinking age (MLDA) laws of 
21 are the primary legal countermeasures against underage drinking and driving.  

Y 

This paper summarizes trends in alcohol-impaired driving among people younger than 
21, the history of minimum legal alcohol drinking age laws, and the evidence of their effects. 
Laws vary with regard to whether they prohibit the purchase, consumption, or possession of 
alcohol by underage people (here referring to those 20 and younger). For simplicity, the terms 
“drinking age” and “minimum legal drinking age,” collectively abbreviated as MLDA, are used 
to refer to all of these types of laws. The paper focuses primarily on the United States, where the 
bulk of research has been conducted.  
 
 
TRENDS IN UNDERAGE DRINKING AND DRINKING AND DRIVING  
 
In the United States in 2004, 993 16- to 20-year-old passenger vehicle drivers fatally injured in 
crashes had positive BACs. This represented 31% of all fatally injured underage drivers ages 16 
to 20 [Insurance Institute for Highway Safety (IIHS), 2005]. As shown in Figure 1, between 
1982 and the mid-1990s there were substantial declines in the proportion of fatally injured 
drivers with positive BACs for drivers ages 16 to 20, 21 to 24, and 25 and older. For all three age 
groups, little progress has been made since the mid-1990s. Among fatally injured passenger 
vehicle drivers ages 16 to 20, 61% had positive BACs in 1982 compared with 31% in both 1995 
and 2004. Similarly, among fatally injured passenger vehicle drivers ages 16 to 20, the 
proportion with BACs of 0.08% or higher was 53% in 1982, 24% in 1995, and 26% in 2004 
(figure not shown) (IIHS, 2005). 

Table 1 summarizes changes in the number and per capita rate of fatally injured drivers 
with positive BACs during 1982 to 1995 and 1995 to 2004. During 1982 to 1995, declines 
occurred among drivers of all ages, whether based on the number of deaths or per capita death 
rate. The largest declines in the number of fatally injured drivers with positive BACs occurred 
among the youngest drivers (ages 16 to 20), but there also were sizeable declines among drivers  
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FIGURE 1  Percent of fatally injured passenger vehicle drivers with positive BACs by age, 
1982–2004. Source: Fatality Analysis Reporting System (FARS), 1982–2004 (IIHS, 2005). 

 
 

TABLE 1  Percent Change in Fatally Injured Drivers with Positive BACs 
by Driver Age: 1995 vs. 1982 and 2004 vs. 1995 

 
1995 vs. 1982 2004 vs. 1995  Number Per Capita Number Per Capita 

Age 16–20 –57 –50 +8 –6 
Age 21–24 –39 –26 +5 –11 
Age 25 and older –9 –25 –11 –22 

Source: FARS and U.S. Bureau of the Census, 1995–2004. 
 
 
ages 21 to 24. Although the per capita death rate decreased during 1995 to 2004 among all age 
groups, the number of deaths increased among 16 to 20 and 21 to 24 year olds. 

It is notable that the number of 16- to 20-year-old fatally injured passenger vehicle 
drivers with zero BACs increased by 54% during 1982 to 1995 and by 5% during 1995 to 2004. 
Thus, the large decline in fatally injured passenger vehicle drivers ages 16 to 20 with positive 
BACs during 1982 to 1995 was not part of a larger decline in overall deaths for this age group.  

Summary statistics for young drivers often do not distinguish among different years of 
age. As shown in Figure 2, the prevalence of drinking and driving among fatally injured 
passenger vehicle drivers increased with each year of age. During 1982 to 2004, the proportion 
of drivers who had been drinking declined among all ages, with the greatest decline among 16 
year olds (64%) and the smallest decline among 20 year olds (36%).  

Further evidence for declines in drinking and driving among underage drivers comes 
from national roadside breath surveys of weekend nighttime drivers (Voas et al., 1998). Among 
drivers younger than 21, the percentage with BACs of 0.05% or higher was 11% in 1973, 5% in  
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