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INTRODUCTION


Drinking and driving continues to be a serious public safety concern.  According to the National Highway Traffic Safety Administration’s recent report, over 42,500 persons died in roughly 38,000 traffic accidents on America’s roadways in a year (NHTSA, 2003).  NHTSA estimates that approximately 40 percent of these fatalities were related to alcohol.  Motor vehicle accidents are the leading cause of death for people between the ages of 4 and 35 years old.  As such, this cause of personal injury and property damage has been an important topic for policymakers and policy analysts alike.


While the number of fatalities in vehicles is high compared to other public safety concerns, the rate has been trending downward for the past 40 years (NHTSA, 2003).  For example, there were more than three traffic fatalities per 100 million vehicle miles traveled throughout the 1970s.  In the last few years there have been about half as many fatalities per vehicle miles traveled.  Along with this overall decline, the proportion of persons killed in alcohol-involved fatal accidents has also declined noticeably.  In the early 1980s the percentage of alcohol-involved fatal crashes was estimated to be close to 60 percent, while recently this as NHTSA reports this figure to be about 40 percent.  


A great many possible factors explain the downward trend in fatal traffic accidents.  Public awareness of the risks of driving and advances in vehicle safety technologies are probable explanations.  During the same period that the United States witnessed reductions in fatal accidents and alcohol-involved fatal accidents, state legislatures passed numerous traffic safety regulations and other initiatives.  Interest groups, like Mothers Against Drunk Driving (MADD), have also been actively involved in promoting traffic safety.  Yet the aggregate reductions observed across the U.S. have not been uniform in each of the states.  The purpose of this paper then is to continue to explore the effect that public and private efforts have had on the various improvement to traffic safety outcomes in the states.  


To answer this question, the extant literature predominantly has evaluated the effectiveness of traffic enforcement policies passed by state legislatures.  Current literature focuses largely on public efforts to require the supply of safe vehicles and to increase the price of hazardous driving with policies designed to deter risky behavior.  The current paper expands the scope of this literature by examining the effectiveness of changing the demand for safety.  Specifically, it examines the impact of exhortation efforts produced by the leading non-profit organization concerned with the issue of drunk-driving – Mother’s Against Drunk Driving (MADD).  The paper evaluates the proposition that MADD offices produce publicly consumed services that influence the drunk-driving behavior of individuals, reducing the incidence of fatal traffic accidents.  Following the rigorous examples of previous traffic safety policy research, this paper tests this proposition using a panel design of U.S. states from 1982 to 2000.  Using data previously examined by Eisenberg (2003), the paper reconceptualizes MADD as an organization that provides a collectively consumed good and finds that, contrary to the original analysis, MADD appears to be effective in changing revealed preferences.  The policy implications for engaging non-profit organizations in federal and state government strategies to promote safe roadways will be discussed.   

This paper also contributes to the literature on public safety policy and theory by considering role of “culture” in the states in explaining automobile fatalities and accidents.  States have histories that matter:  the individualism of the West is notably different from the commutarianism of the states in the Northeast and upper Midwest, and the South has always been recognizably different from the rest of the nation.  Previous research shows that culture emerges as a persistent “residual” in explaining state policy choice, beyond public opinion, partisanship and ideology (Erickson, McIver and Wright, 1987).  Elazar’s conception of persistent political culture may capture this concept.  While political culture refers to attitudes toward government, it clearly refers to a broader set of social norms, including how people are expected to act in relation not only to the government but also with respect to one another in public domains.  At one extreme are polities where individuals are regarded as the central actors, and collective concerns do not enter except when collective failure is so great that it harms individuals.  At the other extreme are polities where collective concerns are afforded relatively greater weight.
   In the context of auto safety, for example, we expect that unsafe driving (and accidents) are likely to be greater in the individualistic states of the West, while drivers in communitarian Vermont and Minnesota are likely to be more risk-averse and less likely to drive in unsafe ways that could harm others.
  Further, we suspect that MADD is more effective in moralistic than individualistic states, but it is also possible that MADD is most effective in individualistic states.   


The central question in this paper has more than policy implications; it is also theoretically important.  There are three types of interventions in policies directed at safety and risk in the public aspects of private lives—no matter whether the issue concerns driving, eating, drinking, smoking, and other risky activities.  One type of government intervention affects the supply of safety by making products or their consumption safer.
  For example, state and federal legislation mandates standards for automobile and highway safety; for food safety; and even for cigarette safety (with tar and nicotine standards).  Mandates regulating the supply of safety are probably the most common type of intervention, because its costs are hidden in higher product prices that are invisible and not traceable by consumer-voters (Arnold, 1990).  Safety mandates also impose higher costs on some manufacturers than others, and will be supported by suppliers who win in this regulatory game (Buchanan and Tullock, 1975).  While this may be a common response, it may not be the most effective, because one of its hidden costs is the likelihood of offsetting behavior.  When food is safe, consumers may be less careful about how it is stored, prepared, and about how much is consumed (Viscusi, 2002). When cigarettes were made less hazardous (by requiring filters and lower tar and nicotine), smokers decide to smoke more.  When autos and highways are made less hazardous, drivers may choose higher speeds (Graham and Garber, 1984; Peltzman, 1975; Viscusi, 2002; Crandall and Graham, 1989; Dreyfus and Viscusi, 1995).  While it may not be of sufficient magnitude to eliminate the effectiveness of the policy intervention, it certainly reduces the net impact of the intervention and raises costs by increasing the probability of morbidity or mortality.

Deterrence is another common policy response.  Deterrence raises the expected price of an unsafe good (by taxing or banning it) or risky behavior (by punishing it).  Federal and state governments mandate taxes on goods like alcohol and cigarettes and other goods that are thought to have some external costs.  We penalize unsafe driving in many ways.  We ban some drugs that are regarded as unsafe, and we banned alcohol in the past.  Banning is the most severe form of deterrence, for it bodes punishment if even a small amount of consumption (or supply) is detected. Deterrence works by raising the price of the targeted product or activity, relying on the law of demand to reduce consumption.  Ordinarily, the law of demand works, but in the case of risk, raising prices may be least effective among risk preferrers, whose behavior is most at issue.  For example, raising fines for speeding may be most effective among those who are risk averse and risk neutral, but least effective among risk preferrers, who are the most likely to speed.
  Deterrence also has limits in that the price cannot be raised so high that it evokes offsetting behavior to evade detection.  High cigarette and alcohol taxes do not just depress demand; they increase the demand for illegal (untaxed, smuggled) substitutes (Hudgins, 1998).  In the context of auto safety, mandating low speeds on interstate highways may simply increase the demand for higher speed on less safe rural roads.


The third type of strategy changes the consumption of safety not by affecting prices or regulating supply but rather by changing tastes and preferences.   Both governments and non-governmental organizations try to affect demand by trying to persuade consumers that the consumption of an unsafe product or activity has less benefit than they think; the effect is to shift the entire demand curve downward.  Governments and non-governmental organizations try to change demand by exhortation.  In other words they produce information that a certain type of activity or product is hazardous, causes harm to others or is morally wrong and should be avoided or used less.  Compared to the other two strategies, exhortation is fairly costless to produce; it is also not subject to offsetting behavior.  Thus, it has the potential to be quite effective at low cost.
  Compared to research on the impact of supply side regulations and deterrence policies, there is relatively limited research on the ability of persuasion to reduce risky behavior.  In the drunk driving research in particular, Eisenberg’s initial consideration of MADD (2003) and literature examining mass media campaigns (discussed below) are the exception.  


By more fully considering the role exhortation efforts – using MADD as one example this effort – our paper seeks to augment the policy literature.  The paper begins with an examination of the drunk-driving policy literature, which primarily is based on the ideas of deterrence and safety supply.  It then proceeds to discuss theory and evidence of exhortation efforts and the ways in which the effect of such efforts might be mediated by a state’s culture.    

DRINKING AND DRIVING POLICY AND EVIDENCE


Most traffic safety policies are in some way related to general deterrence theory, which suggests that compliance with the law is a function the expected costs and benefits of legal and non-legal alternatives.  As individuals maximizing utility, this theory states that individuals are more likely to comply with the law when they perceive that the expected costs of noncompliance outweigh the potential benefits (Becker, 1968).  Peoples’ expectations of costs are affected by their perceptions of the likelihood of punishment and the value they place on the sanction or negative consequence.  As such, policy-makers attempting to compel individuals from engaging in certain behaviors, such as drunk-driving, typically introduce strategies designed to increase the certainty and severity punishment.      


The states and the federal government have experimented with various traffic safety policies around drunk-driving and other risky driving behaviors based on deterrence theory.  Common policy responses to drunk-driving include laws that mandate jail time for first time offenders, make specified blood-alcohol content (BAC) thresholds per se (or by itself) evidence of drunk-driving, or make it illegal to have an open container of alcohol in the car.  Some of these laws, such as mandatory jail laws, increase the penalty associated with drunk driving, while others, such “per se laws” increase the probability of a sanction by making it easier for law enforcement to detect and prosecute drunk-driving offenders.  Policymakers have also attempted to address the problem of drinking and driving by targeting drinking in general.  For example, by placing a tax on beer, wine and liquor they expect to decrease consumption of alcohol and as a result the related behavior of drinking and driving.    


There are numerous state laws aimed at reducing drinking, drinking and driving or promoting safe driving behaviors (i.e. seat belt use).  A large body of evaluation research, using a variety of designs and measures, has examined the role of many of these traffic safety laws.  Focusing primarily on the policy variables included in our analyses and those most commonly found in the literature, the following discusses the evidence on the effectiveness of such policies.


One deterrence-based law garnering a great deal of recent attention from state and federal government, as well as policy analysts, is illegal per se laws.  These policies establish a blood alcohol concentration (BAC) that is illegal “per se” – or by itself.   The “per se” refers to the fact that a BAC above the legal limit is direct evidence that the driver is guilty of driving under the influence.  Prior to illegal per se laws, law enforcement officers would have to present behavioral evidence (i.e. from field sobriety tests) in an effort to prove the driver was impaired by alcohol.  States first established illegal per se BAC limits at 1.0.  Later, in response to both political pressure and some scientific evidence that driving skills diminish at lower BAC levels, some states began to pass legislation making it illegal per se to drive with a BAC greater than .08.  


Illegal per se laws are expected to increase the probability of sanctioning an intoxicated driver.  Under any illegal per se law, impairment is assumed automatically based on the objective BAC of the driver.   Regardless of a driver’s subjective appearance of “drunkenness” or ability to perform the tasks of a field sobriety test, a driver with a BAC above the legal limits is effectively guilty of driving under the influence of alcohol.  Furthermore, establishing or lowering the per se limit to .08 expands the definition of behaviors defined as illegal.  For example, prior to an illegal per se law of .08 in a state, people could drive with BAC levels of 0.09 so long as the law enforcement officer could not detect impairment.  Thus, illegal per se laws hope to deter people from driving while intoxicated and as such reduce the negative outcomes associated with this behavior (property damage, injuries and deaths).  



Overall, the empirical evidence on the effectiveness of illegal per se laws remains mixed (GAO, 1999).  Two panel design studies observed no significant reductions fatal accident measures (Zodal et al., 1989, Mast et al., 1999).  Other panel designs found that illegal per se laws significantly reduced fatal accidents (Hingson, Heeren, and Winter, 1996; NHTSA, 1991; NHTSA, 1999, Dee, 1999, Eisenberg, 2003).  It is difficult to compare across these studies because they sometimes used several different analytic techniques, slightly different dependent variables, different control variables and different time frames. For example, we cannot be sure that the negative effect observed in Eisenberg (2003), compared to Mast et al. (1999), was the result of failing to control for drinking sentiment or for adding two more years of data and including Alaska, Hawaii and the District of Columbia in the analysis.  The present study uses the Eisenberg (2003) data set, with slight modifications to both data and model specification, to reevaluate the effect of per se laws on fatal accidents and alcohol-related fatal accidents.


Two other laws prominent in deterrence-based policy literature are basically designed to raise the punishment for engaging in drinking and driving.  First, several studies have evaluated the effects of administrative license revocation (ALR) laws.  These laws allow the state to revoke or suspend a driver’s license if arrested while driving under the influence of alcohol, regardless of the outcome of the trial.  The evaluation research has shown ALR to be a promising policy lever for reducing various fatal accident or drunk-driving outcomes (Dee, 2001; Eisenberg, 2003; Kenkel, 1993; Ruhm, 1995).  Second, the effects of mandatory jail (or community service) for first time offenders has at best mixed results in the evaluation literature.  The two strongest designs reported no significant effects for these laws (Dee, 2001; Eisenberg, 2003); while a panel-design with limited controls found a reducing effect on fatal accidents (Zador et al., 1989).   Kenkel (1993), using a national cross sectional survey found that self reported drinking and driving behavior was lower in states with mandatory jail provisions than in states without these provisions.          


Both open container laws and preliminary breath test laws are designed to make it easier for law enforcement officer to detect drunk-driving behavior.  Although open container laws increase the punishment as well, they increase the probability of detection because a law enforcement official would be able to arrest an individual for the open container before he or she has detected actual driver impairment.  Similarly, preliminary breath test laws allow an officer to give a breath test of a driver prior to making a lawful arrest for DUI.  In the two studies that examined these laws, preliminary breath test laws have demonstrated no significant impact on fatal accidents, while open container laws have been shown to significantly reduce the fatal accident rates (Mast et al., 1999; Eisenberg, 2003).  This analysis includes reevaluates the effect of these laws. 

Three laws that target alcohol consumption that are included in our analyses are “dram shop” liability laws, beer taxes and changes in the minimum legal drinking age.  By allowing individuals harmed by drunk drivers to sue the servers of the drunk driver, the goal of dram shop laws is to compel alcohol servers to pay attention to the drunkenness of their clientele and therefore reduce drunk driving.  Evaluation research for the most part has found that these laws are an effective mechanism for reducing fatal accidents and alcohol-related fatal accidents (Sloan, Reilly and Schenzler, 1994; Sloan, Reilly and Schenzler, 1995; Mast et al., 1999; Eisenberg, 2003).  The effect of beer taxes has been debated in the literature.  While early cross sectional studies and one panel design (Ruhm, 1995) suggested that beer taxes could have powerful deterrent effect on consumption and drunk-driving, Mast and colleagues found that using a panel design and controlling for sentiment eliminated the effect of beer taxes on both consumption and alcohol-related fatal accidents (see also Dee, 1999).  Eisenberg (2003) found beer taxes significantly reduced fatal accidents, but he did not control for drinking sentiment in any way or the price of alcohol.  The effect of increasing the minimum legal drinking age above 18 has also shown mixed results in the evaluation literature.  Perhaps the relative effectiveness of dram shop laws, compared to other alcohol-control policies, is that they directly target drinking behavior that occurs away from a person’s home.           

Regulating Safety 



Many government policies also focus on mandating safety standards in vehicles and road construction and design.  Vehicle inspection requires autos to be operating in a safe order: have safe brakes, tires and working headlights.  The construction of highways, roadways and intersections must meet certain engineering standards often mandated by states and the federal government.  Market forces also respond to the demand for safety.  There is evidence that airbags would have produced by the private market had the government intervened.  For example, Volvo markets the safety of its vehicles and other companies followed in this marketing strategy.  The public sector replaces or complements willingness to pay for safety with additional mandates, but there are possible unanticipated consequences of such action.  Policies that forbid the production of unsafe vehicles raise the price of new vehicles, and may induce some consumers to hang on to their old, less safe vehicles for a longer time than they would otherwise.  But eventually, even these consumers will buy safer vehicles.  As noted above, one other consequence of safety mandates may be to induce more risky behavior than occurred with less safe vehicles.


Beyond studies that directly evaluate policies directed at drunk-driving behavior, a wide body of literature has studied the effects of safety regulations and enhancements in vehicle safety design that are thought improve safety outcomes generally.  One of the most prominent areas of research is that looking at safety belt laws and usage.  While literature includes examples showing no effect of either primary or secondary seat belt laws (for example, McCarthy, 1999), most the rigorous research in this area indicates that mandatory safety belt laws improve traffic safety outcomes (Cohen and Einav, 2003 Eisenberg, 2003; Houston and Richardson, 2005, 2006; Houston, Richardson and Neeley, 1995; Levitt and Porter, 2001).  Houston and Richardson (2005) use a panel design of states and finds that upgrading seat belt laws from primary to secondary actually improve a seat belt usage – a direct measure of behavioral change.  Similar to the analysis conducted here other studies find that seat belt laws are related to reductions in a variety of fatal accident measures (Eisenberg, 2003, Cohen and Einav, 2003).  In an ingenious analysis that uses the number of other-driver fatal accidents involving two vehicles as the outcome, Levitt and Porter (2001) confirm find that seat belt use saves lives.  This same research using FARS data also found that air-bag usage was related to reductions in fatal accident measures.  It is highly likely that other safety improvements in vehicle engineering have had similar affects on fatal accidents, though a full review of this literature is beyond the scope of this study.  Our analysis includes two indicator of the presence of primary and secondary laws respectively in a state-year.  Although we have no direct measure of safety improvements in vehicle engineering, we control for this indirectly through year and state fixed effects.               

In sum, there is a large and growing body of rigorous research focusing on traffic safety policies aimed at deterring drunk-driving.  Much of this research confirms that indeed the decline in traffic accident fatalities observed over the last three decades can be attributed to traffic safety policy changes.  With few exceptions (e.g. Eisenberg, 2003), the policy evaluation literature has not paid attention to possible benefits extra-state groups such as MADD may have on drinking and driving and related traffic safety outcomes.  This lack of attention is unfortunate given that it generally assumed that MADD and other groups had a direct role in influencing drinking and driving norms.   

EXHORTATION THEORY AND EVIDENCE


Another important explanation for the decline in fatalities over the last few decades that cannot be ignored is the changing social norms around drinking and driving.  Anecdotally it is clear that drinking and driving has become much less an acceptable behavior among most Americans.  A recent Gallup Poll (2005) conducted for MADD found that the vast majority of respondents believed drinking and driving to be a serious problem for highway safety.  In addition, comparing earlier surveys it found large increases in percentage of respondents that would support more strict countermeasures against drinking and driving, suggesting a shift in how the public perceives the severity of the behavior.  The real question however is whether or not prevention efforts on the part of government, private or non-profit groups had an impact on this change.


During last two decades governments and non-governmental organizations alike engaged in a variety of mass media campaigns in an effort to raise awareness of the issue and reduce the occurrence of drinking and driving.  While governments (state and federal) and a variety of interest groups engaged in this effort, MADD is recognized as the leading non-profit in this fight.  Public opinion confirms that that virtually all American drivers are aware of the MADD organization and a strong majority believes that the organization’s efforts to be effective (Gallup, 2005).  In this analysis we include a rough measure of the growth of MADD in states over time through a count of the number of local MADD chapters.    


The MADD organization engages in a wide variety of drinking and driving prevention efforts, including lobby state and federal governments, partnering with law enforcement, grass roots organizing and mass media campaigns.  MADD’s official documentation clearly shows that they seek to change individual behavior by making people aware of the potential negative consequences of their individual actions (MADD, 2005).  While a variety of kinds of messages are employed, a common theme is to appeal to peoples’ concern for others by making them more aware of the victims of drunk driving.  One review of mass media campaigns against drunk driving from the late 1980s and early 1990s found that awareness of victim harm was a key element in MADD’s campaigns (Dejong and Atkins, 1995).  Raising awareness of victim harm through statistics and emotional images and stories of real victims was designed to appeal to people’s sense of obligation to others on the roadways.  One current public service announcement available on MADD’s website (www.madd.org) asks “If 17,000 people died tomorrow would you notice?”, while print ads describe stories of children being killed due to “senseless” driving behavior.  This kind of message stands in contrast to coercive messages based deterrence that highlight the potential costs of punishment.           


Generally the effectiveness of exhortation efforts, such as mass media campaigns and social marketing by public and non-profit organizations, has been debated in the large and varied literature, with mixed empirical support.  Such efforts have been used to combat a variety of public policy concerns, including sexually transmitted diseases, tobacco use, drug abuse, prenatal health care, obesity, interpersonal violence and other public safety issues.  We focus here primarily on the somewhat limited literature on drinking and driving media campaigns. 


Elder et al. conducted a rigorous review of studies that examined the effectiveness of mass media campaigns against drunk driving.  Looking at five studies published prior to 2001, they found that campaigns that use social and health consequences content were effective in reducing negative traffic safety outcomes.
  While the studies varied in methodological rigor, one general limitation is important to highlight here: the one American study was set in Wichita, Kansas and the others took place in Australia and New Zealand.  This limits the external validity of these findings.  While our rough measure of MADD establishment lacks some construct validity as it did in previous research (Eisenberg, 2003), our design allows us to examine the effect of MADD in all states and to test the effect in different kinds of cultural contexts.     


While communication and public health literature examines the effect of specific media campaigns, only one policy study to date has explored the relationship of the integration of MADD broadly within states to traffic safety outcomes.  Eisenberg (2003) found no significant relationship between the number of MADD offices per population in a state and traffic safety outcomes.  While Eisenberg’s focus was on other policy variables, our analysis reexamines these data by focusing on MADD and its effects on the incidence of fatal accidents.  In contrast to the previous study, we argue that MADD’s services are a public good available for consumption by all people in a state, regardless of population size.  One message, such as those media campaigns discussed above, can be consumed by one person or by a million.  While increasing the number of public awareness campaigns and the like may elicit greater consumption per person, it probably also results in a higher dosage to the general public all together.  One person’s consumption of the message does not preclude others from consuming it at the same time.  All drivers are likely to receive MADD’s message repeatedly through media and signs as the number of offices increase in a state, therefore having a greater effect on their behavior, regardless of the number of consumers.  The expectation is that larger “dosages” of the public good will have more impact than smaller ones.  Because the good is public, as the number of potential consumers goes up, the impact of a given dosage does not diminish.  Therefore, the relevant measure reflects the total “dosage,” and not the dosage per capita.  The analyses below test this proposition.
Exhortation in a Cultural Context


Theoretically there is good reason to expect that exhortations messages designed to change behavior work best in places possessing characteristics already supportive of the message.  One reason for this is that the individuals within the place where the message is communicated are on average predisposed to react in the intended manner.  For example, messages that communicate the potential harm of drinking and driving would have a greater affect on individuals that all ready place a relatively high value towards the concern for others.  One review of media campaigns quoted one of MADDs messages as asking rhetorically, “What right does somebody have to get drunk?”  This kind of message gets straight to the public nature of the behavior in question – drinking and driving on public roadways.  The risky behavior of one individual on the roadway unavoidably places others at risk, which means that decisions about driving drunk are in part affected by ones beliefs about the scope of individual rights in relation to others they must interact with in the public settings.  We would expect that people in states with a political culture that views individual rights secondary to concerns for the commonwealth to be more affected MADD’s appeals.    

Another possible explanation for MADD to work more effectively in moralistic states is that its message is transmitted into a social context that reinforces the message through social pressure.  MADD message can be received by individuals directly but it can also be communicated from individual to individuals existing in the same network.  We expect then that people in places predisposed to the message would reiterate the message and perhaps even amplify its content in social interactions.  In this way the message is communicated from a more socially proximal source than distance one, like MADD or government agencies.  In non-moralistic states this reiteration of the message is less likely to occur.  Given the social distance of the source of shame or stigma have long been thought to be important in determining behavior (see Braithwaite, 1989), we would expect the message to have a greater impact in moralistic states.  By examining the effect of MADD within different state political contexts we can begin to determine the extent to which MADDs efforts are mediated or enhanced by the context.    
METHODOLOGY 

To evaluate the effect of MADD and other state policies on fatal traffic accidents, we use data on a panel of all states and the District of Columbia for each year from 1982 to 2000.  As such, the unit of analysis is a state-year, with 969 observations (51 states X 19 years).  Daniel Eisenberg originally constructed most of these data we use from the following governmental sources: National Highway Traffic Safety Administration (website, correspondence, Annual Digest of State Alcohol-Highway Safety Related Legislation, 1982-2000), Census Bureau, Bureau of Labor Statistics, and the Bureau of Economic Analysis.  Other nongovernmental sources, include the Beer Institute’s Brewers Almanac (for beer tax information), and direct correspondence with MADD to developed the key prevention measure (number of offices).  We discuss several modifications made to these variables in the paragraphs that follow.  

Outcome Measures


The outcome variables are drawn from the National Traffic Highway Safety Bureau’s (NHTSA) Fatal Accident Reporting System (FARS) data.  Established in 1975, this system uses police reports, hospital records and other sources to track information about the extent and nature of fatal accidents across the country.  FARS data have been widely used in governmental evaluations and scholarly research (see review above).  Since there are few sources measuring actual drunk driving behavior, the fatal accident outcomes produced by FARS are the best available outcome data.     


A number of traffic safety outcome measures can be developed using the FARS data.  This study uses three outcome measures: 1) total number of fatal accidents, 2) number of drunk-driving related fatal accidents, and 3) the number of high BAC drunk driving related accidents.  Table 1 provides the descriptive statistics for the measures.  Measures similar to the first measure – total fatal accidents – are widely used measure in evaluation research.  While it is not directly related to any particular policy, it is a broad and reliable measure of the outcome MADD and state traffic safety initiatives hope to achieve: saving lives.    

	Table 1:
Descriptive Statistics for Outcome Measures

	
	Mean
	SD
	Min
	Max

	
	Number of fatal accidents
	751.95
	770.82
	34
	4935

	
	Number of high BAC level fatal accidents (over 1.0 BAC)
	246.60
	272.37
	6.92
	1858.01

	
	Number of any BAC level fatal accidents (over 0.0 BAC)
	305.44
	337.88
	12.95
	2276.04

	
	Note that the min and max for alcohol related fatal accidents are not whole numbers because they are imputed totals (Klein, 1989).  



The second two measures – any alcohol related fatal accidents and high alcohol related fatal accidents – are related more closely to MADD’s mission and the traffic safety laws being evaluated in the paper.  FARS collects the blood alcohol content of drivers involved in fatal accidents through autopsy reports and police records.  However, the FARS data do not always capture the driver’s blood alcohol content, particularly in early years of the reporting system.  Klein (1989) developed an imputation procedure to estimate the driver’s BAC, which has been used in several evaluation studies (e.g. Mast et al., 1999, Dee, 1999, Hingson et al., 1994, and Eisenberg, 2003).  This study also used Klein’s imputation method to construct the drunk-driving fatality outcomes.  While the traffic safety evaluation field accepts this imputation procedure to be a valid estimation of drunk-driving related accidents, systematic bias in reporting of BACs by state may bias the results presented here if it is associated with policy variables, culture or MADD integration.  The results of all three outcome measures are used to identify consistent findings. 


Past studies of traffic safety laws have used rate-based measures for outcome variables.  For example, the study partially being replicated here used the number of fatalities per 10,000 drivers as the dependent variable (Eisenberg, 2003).  While it is appropriate to control for drivers in some way, it is not necessary to use it in the denominator of the dependent variable. It unnecessarily makes an assumption that the relationship between the number of drivers and fatal accidents is perfect (i.e., Fatals = (Y)(Drivers)).  Further, using the number of drivers as a denominator in the dependent variable may exacerbate simultaneity bias when it is also used to calculate independent variables.  For these reasons the current analysis uses a straight count of fatalities as a dependent variable and controls for the total number of vehicle-miles traveled as the independent variable most likely to predict the exposure to risk.      


Several alternative outcome measures are not used in the present analysis.  Due to potential problems with imputing the BAC levels of drivers, several studies have used other proxies for drunk driving, such as single vehicle accidents and single vehicle accidents that occur at night (Zador, 1989).    Dee (1999) and Eisenberg (2003) generally found similar results using both the imputed BAC and the other proxy measures.  Other studies have focused on youths by using total youth fatal accidents and drunk-driving accidents among youths since some laws (graduated licensing initiatives and zero tolerance laws) target youth behavior only (e.g. Dee, 1999 and Hingson, et al., 1994).  While examining the effects of MADD and other laws on multiple outcome measures is a good strategy for enhancing the robustness of findings, the present analysis uses only the three measures just discussed.   

Mothers Against Drunk Driving 


The central concern of this analysis is evaluating the effect the MADD organization may have on reducing fatal traffic accidents.   To do so, we measure the number of MADD offices present in each state for each year contained in these data.   Again, this study uses a different measure of MADD from the only other study to examine the affect of MADD in such a wide-scope (Eisenberg, 2003).  Instead of using the rate of MADD offices per one million drivers, this study uses the simple count of MADD offices.  As discussed above there seems to be no solid theoretical justification for constructing a rate of MADD offices per numbers of drivers.  It is not evident that driving population size would constrain most of the informational services that MADD provides to the public, such as mass awareness campaigns and other specific activities that then receive publicity via media outlets.  We expect that the number of MADD offices existing in a state will represent the dosage of information services all people receive.  Using the number of MADD offices in a state for each year in the data serves as a proxy to measure the “dosage” of MADD messages in each state-year. 


We also use Elazar’s indicator of the enduring norms of a state with respect to the relative importance of individual and collective concerns.  The data are from Elazar (1972).  Each state is coded based on whether the norm is dominant (2) in the state, mixed (1), or absent (0).   Thus, each state receives a time-invariant score on moralism, individualism, and traditionalism, which is a middle category that has a relatively practical view about the role of collective relative to individual choice, compared to the other two categories.   We expect that the normative climate will directly affect the accident rate, but that the impact of MADD’s message will depend on the normative climate in the state where it is delivered.

Control Policies


Over the past three decades numerous state laws have been passed in an effort to promote traffic safety and save lives.  This study measures some of the most common of these laws, which are also the subject of much of the evaluation research discussed above.  Each law is measured using a dummy variable indicating whether or not the state law was in place for each state-year (0=no, 1=yes).  In the event that a state law became effective at some point during the middle of a year, a proportion was constructed to reflect the proportion of the year in which the law was in effect.  For example, a state law with an effective date of September 1st would be coded as .25 for that state-year.  Table 2 presents the descriptive statistics for each of the independent measures.
	Table 2:
Descriptive Statistics

	Countermeasures
	Mean
	SD
	Min
	Max

	
	Number of MADD offices
	4.46
	4.55
	.0
	21.0

	
	Illegal per se 1.0 BAC limit
	.73
	.43
	0
	1

	
	Illegal per se .08 BAC limit
	.14
	.34
	0
	1

	
	Administrative license revocation
	.55
	.49
	0
	1

	
	Preliminary breath test 
	.51
	.50
	0
	1

	
	Mandatory jail for 1st offense
	.30
	.46
	0
	1

	
	Open container law
	.47
	.50
	0
	1

	
	Dram shop liability
	.81
	.39
	0
	1

	
	Beer tax (cents per gallon)
	31.48
	25.42
	1.90
	137.05

	
	Graduated license program
	.04
	.19
	0
	1

	
	Zero tolerance
	.29
	.44
	0
	1

	
	Minimum legal drinking age 21
	.85
	.35
	0
	1

	
	Secondary seat belt
	.48
	.49
	0
	1

	
	Primary seat belt law
	.147
	.35
	0
	1

	
	
	
	
	
	

	Control Variables
	Mean
	SD
	Min
	Max

	
	
	
	
	
	

	
	Vehicle miles
	42.69
	45378.83
	3099
	306649

	
	Average age (over 16)
	34.75
	1.79
	27.5347
	39.10

	
	Real per capita income
	24.11
	4.53
	14.42
	41.20

	
	Unemployment rate
	6.08
	2.21
	2.2
	18.0

	
	Population density
	352.65
	1334.26
	.79
	10395.41

	
	
	
	
	
	



Given the recent attention to changes in the legal BAC limit, a key policy variable in this study is the variable indicating the state laws that make driving with a BAC level above .08 illegal ‘per se.’  During the period reflected in the data (1982-2000), many states initially passed legislation making it illegal to drive with a BAC above 1.0.  Later, states began to pass stricter legislation that made it illegal to drive with a BAC over .08.  Two separate variables reflect these pieces of traffic safety legislation in the data.


Several other drunk-driving policy variables are included in the analysis.  Administrative license revocation (ALR) provisions make it possible to revoke a person’s license automatically for failing a breath test.  These kinds of laws essentially add a punishment to drunk driving that does not depend on the outcome of a hearing or trial.  Preliminary breath test laws (PBT) allow law enforcement officers to test the driver’s alcohol BAC through a breath test prior to making an arrest. Related to deterrence theory such laws hope to increase the probability of punishment: If a law enforcement officer can test for alcohol usage without having to first meet the requirement for a lawful arrest, the likelihood of detecting impaired drivers increases.  While differing in severity of punishment across states, many states have passed laws that make it (virtually) mandatory to serve a jail sentence for even the first drunk driving offense. 


Two economic policy levers are aimed at drinking.  First, dram shop laws make it possible for private establishments (bars, restaurants, sporting venues etc) to be liable for damages of any accidents caused by impaired patrons.  Basically, dram shop laws place some of the costs of accidents on the servers of alcohol, which would in turn compel them to serve alcohol to patrons more responsibly.  States have also passed beer taxes that are aimed at reducing consumption of beer.  One of the intended benefits of reduced beer consumption is a reduction in drunk driving and related accidents.  In these data, the variable is measured as the tax (in real 1999 cents) on a gallon of beer for each state-year.   


States also have passed laws targeted at improving the safety of teenage drivers.  Like per se laws that make it illegal to drive above a certain limit for all drivers, “zero tolerance” laws create an extremely low BAC threshold for drivers under 21 years of age.  The idea behind such legislation is that since these drivers cannot drink legally, driving with any alcohol in ones blood should be strictly prohibited.  Another type of law targeted at youthful drivers is initiatives that gradually integrate teenagers into driving.  Such “graduated license programs” usually start new drivers with restricted driving privileges (i.e. only with adults, no late night driving) so that they can build up experience before becoming full drivers.  Finally, in the early 1980s many states raised their minimum legal drinking age to 21 years old (either voluntarily or after being compelled by the federal government).  Now all states have such provisions.  While this analysis does not have an outcome variable that measures directly young driver accidents, these laws should be studied because they could also affect the overall outcome measures.      


  Most states have laws mandating the use of seat belts.  Two basic kinds of laws exist: primary and secondary.  Primarily seat belt laws allow law enforcement officers to stop a driver and issue a citation for not wearing a seat belt, while secondary laws allow officers to issue citations to drivers not using seat belts only after being pulled over for some other driving offense.  Eisenberg (2003) uses a single variable measuring “any” seat belt law.  This analysis uses two dummy variables for each type of seat belt law.  

            Control Variables.  Past research has demonstrated that a number of important variables must be controlled for in order to isolate the effects of traffic safety regulations on fatalities.  The number of vehicle miles driven, controls primarily for a state-year’s ‘opportunity’ for having fatal accidents occur.  Some states simply have more vehicle miles driven (meaning both more drivers and more miles) than other states.  We control for number of vehicle miles (in 1000s).  We explained above why we use this as a right-hand side variable, rather than as a denominator in the dependent variable.     


Driver’s age is negatively related to fatal accident involvement, but not necessarily in a linear direction.  Young drivers, due in part to both risky behavior and inexperience, are at greater risk for fatal accidents (Eisenberg, 2003).  Yet older persons are also more likely to experience a fatal crash, perhaps due to declining reaction time.  Middle aged drivers however, experience the lowest rate of traffic fatalities.  As such, the state-year’s mean age and mean age squared will be included as controls in the model.    


Interestingly, economic variables tend to have a positive relationship with traffic fatalities.  As incomes increase, the opportunity to spend more on drinking increases, particularly drinking at restaurants, bars, concerts and sporting events where driving is necessary.  However, the opportunity cost of accidents also increases with economic assets.  This study uses per capita income (in real 2000 dollars) and the unemployment rate for each state-year to capture economic well-being.   


Finally, characteristics about the roadways in a state (e.g. rural, urban or interstate) probably influence the number of accident fatalities that occur.  This study uses population density as a rough measure of the road types or road density beyond the number of drivers.  Technological changes in autos hand highways have also significantly contributed to driver safety; we proxy these indirectly with a dummy variable for each time period.

Analytic models


We estimate the effects of MADD and other policy variables on the state-year fatal accident outcome measures using Generalized Least-Squares (GLS) regression models.  Fixed-effects are used for each state to capture unobserved variables that could bias the estimates.  In addition, rather than using a trend variable to control for changes over time, this analysis uses year fixed effect dummies because it makes no assumptions about the linearity of the underlying trend.  Formally the model is as follows:




Yit = a + b1Xit + b2X2it + b3Zit + b4i (iDi + b5t(tDt + eit     

(1)

Yit is the number of fatal accidents or number of alcohol-related fatal accidents for each state (i) and year (t).   Xit refers to the main independent variables, number of MADD offices and the 3 indicators of state cultural norms.  X2it refers to the other important traffic safety policy variables, including illegal per se .08 BAC and 1.0 BAC laws.  Zit refers to the other control variables believed to affect the outcomes.  Di is a vector of state dummy variables, and Dt is the vector of year dummy variables (each not reported in the results).  Since the error terms are likely correlated over time within each panel, the models make adjustments for first order autocorrelation within each panel.  Additionally, it is likely that these data are heteroscedastic, so the analysis estimates robust standard errors between each panel.      


We estimated several versions of equation (1).  One is exactly the model represented in that equation.  The second is a logarithmic version of that model.  The log version should smooth the curve at the extremes of the variables with the most variance, including the number of fatal and alcohol-related fatal accidents, the beer tax, density, and vehicle miles; if plausible, the goodness of fit of that model should exceed that of the linear model, the parameter estimates should remain largely unchanged, and their standard errors should be lower.  We also estimated a third model.  That model allows for the impact of MADD messages to depend on the culture of the state population in which they are received.  It is likely that MADD messages could have their biggest effect in individualistic cultures; it is equally likely that MADD messages could be ignored there, and attended to most in moralistic cultures where they are likely to be least listened too.  Traditional cultures, according to Elezar, have a practical orientation toward collective action, so it is possible that MADD messages could be effective there too.  We have no prior expectations except for the likelihood that the impact of the message depends on the cultural medium in which it is delivered.  We use an interactive model to estimate this possibility.


RESULTS
Table 3 displays the goodness-of-fit chi-square for all 3 GLS regression models for each of the 3 dependent variables.  The goodness-of-fit results for the interactive log-linear model are clearly superior to the other two models, and in no case do the signs or significance of the control or policy variables change (results not shown).  Consequently, we report only the results for the interactive, log linear model.

	Table 3:
Wald chi-square, linear, log-linear, and interactive log-linear model

	
	
	
	

	
	N Fatals
	N HiAlcohol Fatals
	N AnyAlcohol Fatals

	Linear
	30,859
	12,500
	14,911

	Log-Linear
	96,553
	39,850
	39,325

	Interactive 
	128,051
	49,527
	51,814

	
	
	
	



Table 4 displays the coefficients and standard errors from the GLS regression results with fixed effects. We examine three dependent variables:  Model 1 presents the results predicting the number of fatal accidents, Model 2 presents the results for the number of fatal accidents involving any amount of alcohol and Model 3 presents the results for the number of fatal accidents involving high degrees of alcohol use (over 1.0 BAC).         

	Table 4:
Results of GLS Regression on Fatal Accident Outcomes (N=969)

	
	
	Model 1:  Log Fatal Accidents (#)
	
	Model 2: Log Alcohol Related Accidents (#)
	
	Model 3: Log High Alcohol Related Accidents (#)

	
	
	b
	p-value
	
	B
	p-value
	
	b
	p-value

	Countermeasures
	
	
	
	
	
	
	
	

	
	N MADD offices*Moralistic
	   -.005
	.003
	
	-.008
	    .000
	
	-.011
	.000

	
	N MADD offices*Invidualistic
	   -.005
	.000
	
	-.008
	.000
	
	-.008
	.000

	
	N MADD offices*Traditional
	.005
	.002
	
	.003
	.158
	
	.004
	.086

	
	Moralistic
	-.223
	.000
	
	-.284
	.000
	
	-.216
	.002

	
	Individualistic
	-1.28
	.000
	
	-1.90
	.000
	
	-1.90
	.000

	
	Traditionalistic
	-.231
	.001
	
	-.447
	.000
	
	-.383
	.000

	
	Per se .08
	-.050
	.008
	
	-.086
	   .002
	
	-.093
	.002

	
	Per se 1.0
	-.032
	    .008
	
	-.044
	.013
	
	-.042
	.033

	
	License revocation
	-.014
	.130
	
	-.036
	.009
	
	-.033
	   .024

	
	Mandatory jail
	.015
	.265
	
	-.005
	.818
	
	-010
	.634

	
	Prelim. Breath test
	.055
	.000
	
	-.042
	.054
	
	.050
	.031

	
	Dram shop liability
	-.024
	.093
	
	-.032
	.129
	
	-.038
	    .079

	
	Open container
	-.009
	   .426
	
	-.014
	.436
	
	-.007
	.731

	
	Zero tolerance
	.005
	.603
	
	-.032
	.018
	
	-.026
	.079

	
	Legal age 21
	-.003
	.796
	
	.026
	   .109
	
	.009
	.594

	
	Log Beer tax (cents)
	-.038
	    .008
	
	-.014
	.522
	
	-.023
	.303

	
	Primary seat belt
	-.067
	.000
	
	-.062
	.006
	
	-.080
	.001

	
	Secondary seat belt
	-.018
	.063
	
	-.011
	.454
	
	-.014
	.398

	
	Grad. Licensing
	-.022
	.079
	
	-.046
	.022
	
	-.048
	.025

	Controls
	
	
	
	
	
	
	
	
	

	
	Income rate
	.023
	.000
	
	.009
	    .118
	
	    .010
	.099

	
	Unemployment rate
	-.019
	    .000
	
	-.023
	.000
	
	-.026
	.000

	
	Avg. age
	.187
	.028
	
	.148
	.262
	
	.097
	.481

	
	Avg. age squared
	-.002
	.028
	
	-.002
	.220
	
	-.001
	.481

	
	Log Population density
	.113
	.017
	
	.027
	726
	
	-.018
	.818

	
	Log Vehicle miles (1,000s)
	.404
	.000
	
	.283
	.001
	
	.338
	.000

	
	Constant
	-1.09
	.498
	
	1.28
	.619
	
	1.20
	.655

	Notes:  Fixed effects for state and year included, but not reported here.  

           FGLS standard errors (i.e., adjusted for panel specific autocorrelation and heteroscedasticity)





 This paper is the first to find that exhortation by MADD may reduce fatal accidents, but only in certain places.  Using the number of MADD offices per drivers, Eisenberg (2003) found no significant effects on fatal accidents.  In contrast, our analysis – using a simple count measure – shows that the number of MADD offices in a state-year significantly decreases the incidence of fatal accidents in moralistic and individualistic states, but not in traditional states.  More specifically, the interaction terms must be jointly interpreted.  We observe that there is no correlation between the number of MADD offices and the normative culture of the state; the three correlations range from .01 to .17 in absolute value.  The model assumes that the impact of MADD offices depends on political culture, so that dY/dMadd = b(Level of Culture Type).  As states become more moralistic (and more individualistic), MADD messages (proxied by MADD offices) significantly reduce fatalities.  By contrast, MADD messages are either ineffective or counterproductive in traditional cultures.   There are two important points about these findings.  First, these patterns persist no matter whether the dependent variable is alcohol-related fatalities or total fatalities.  Second, MADD offices in traditional states may be counterproductive, appearing to increase rather than reduce fatalities in the most traditional states.  (MADD offices appear to have no impact at all on alcohol-related fatalities in traditional states.) 


Among the other countermeasure variables, the results indicate that having a per se BAC limit significantly reduces traffic fatalities, but the stricter .08 BAC limit is consistently more effective than the 1.00 limit. State-years with a .08 limit reduced fatalities by about .05% to .09%, while state-years with a 1.0 limit never reduced fatalities more than a mean parameter estimate of .04%. 

Administrative license revocation, which directly pertains to DUI arrests, appears to be effective in reducing alcohol-related fatalities.  The results also show that laws making private establishments liable for drunk-driving deaths and beer taxes reduce the number of traffic fatalities, but the results are significant for just two of the three dependent variables using a (justifiable) one-tail test.  The results indicate that states with “dram shop” liability laws have about .03% fewer traffic fatalities than states that do not have such provisions.  In addition, from these data beer taxes appear to reduce overall traffic fatalities, but have no impact on alcohol-related fatalities.  Each percentage increase in the state beer tax results in about .04% fewer fatalities per year.  More perhaps needs to be done to evaluate the true effect of this variable.  As Mast et al. (1999) argue, beer taxes are only a small percentage of the overall cost of beer.  As such, a better measure would take into account the total average cost of beer (and other alcohol) to evaluate the marginal benefit of beer taxes in terms of fatal accident prevention. 

Mandatory jail sentences for first time offenders appear ineffective in all three estimates, but other deterrence laws clearly are effective.  In addition to the deterrence measures just examined, primary seat belt laws – that compel drivers to use seat belts – also seem to reduce the number of traffic fatalities in a state-year.  These data show that on average, state-years where a primary seat belt law is in effect have about .06 to .08 proportionately fewer fatal accidents than state-years where without a primary seat belt law.  Secondary seat belt laws are either marginally significant, or have no impact (on alcohol-related fatalities). Previous studies have examined the “offsetting” effect that seat belt laws may introduce based on the argument that seat belt laws may cause drivers to drive more recklessly (Peltzman, 1975).  While our study does not measure the degree of offsetting behavior that occurs, it appears that the safety effect of primary seat belt laws washes out any offsetting effect.  Graduated licensing laws also appear to be effective in reducing fatalities, especially with a 1-tail test.

Economic variables are important too.  Wealthier states have a higher fatality rate, but they do not appear to have more alcohol related fatalities. The effects of unemployment are consistent for all three outcome measures; higher unemployment (signifying less wealth) is associated with proportionately fewer fatalities.  Like income, age appears to be related only to total fatalities, and not to alcohol-related fatalities:  as age increases, fatalities increase, but only up to a point, when they go down slightly.  These results undoubtedly reflect the limited variation in age in our sample:  the minimum mean age in our data is 27.5, and the oldest mean age in our sample is only 39.  Population density also appears only to affect total fatalities, by increasing them.  Not surprisingly, a percent increase in vehicle miles (in thousands) raises fatalities by a nearly half that amount, about .3 to .4 %, depending on whether the outcome is total or alcohol-related fatalities.  


Overall, it is clear that, in addition to deterrence, both MADD and the state’s normative culture affect fatalities.  These basic results do not depend on the model specification.  Since theory does not provide a clear guide for model specification (beyond our specification of the MADD variable itself as an absolute rather than per capita number), the results we present are from the best-fitting specification. Although we do not present the results here, when we test MADD’s direct effect on fatalities (e.g. the same effect in all cultures), its coefficient is significant and negative on all three outcome measure in all models, both linear and log linear.  The same is true for the culture variables:  they are consistently significant.  However, the sign of the individualistic and traditional variables (scored from 0 to 2) is positive (and significant) in the linear models, but turns negative in the log-linear model (with the superior goodness of fit), suggesting effects that diminish at each margin. It is also clear that deterrence “works” almost always in the ways that it is expected to.  


DISCUSSION


This study examines the effectiveness of traffic safety prevention efforts in reducing traffic safety outcomes important to public policymakers: fatal accidents and alcohol-related fatal accidents.   Specifically, determining the effect that the MADD organization has had on fatal accidents over the last 20 years throughout the United States is the central concern.  Previous evaluation research has been occupied with deterrence-based legal mechanisms, with little attention given to the preventative efforts of non-profit organizations.  While our study follows the most rigorous examples of traffic safety policy evaluation research by using a panel-design of states from 1982 to 2000, it differs from existing literature in its emphasis on and conceptualization of the prevention efforts MADD produces.  The main difference between this evaluation and past evaluations (Eisenberg, 2003) is that it looks at the services produced by MADD as public goods, which are jointly consumed by all drivers living in each state.  It also looks at a measure of cultural norms which may signify both risk preferences and preferences about collective welfare and the external effects of individual decisions in public domains, such as roadways. As discussed above, we found that the increasing the dosage of the MADD organization in each state leads to a reduction in the number of fatal and alcohol-related accidents, but only in states with individualist or moralist cultures.  


We observe that the point estimate of the effect of one MADD office in a moderately moralist or individualistic culture (=1) is not “large.”  There is a reduction of “only” .005 of a fatality, holding other variables in the equation constant.  However, in the most moralistic or individualistic cultures (=2), the effect is doubled to .01 of a statistical life.  If the value of a statistical life is about $7 million, then any MADD office in these states that costs less than $70,000 per year is clearly cost effective.


This finding opens new policy door for controlling drunk-driving.  Supporting the efforts of non-profit organizations such as MADD can be a useful strategy for preventing drunk-driving.  States and the federal government could augment the efforts of non-profits through grants.
  A popular and promising policy approach advocated by the federal government is coupling media campaigns with targeted enforcement (NHTSA website).  Partnering with non-profit groups in this endeavor will enhance these efforts by placing the weight of organizations that both practically demonstrate and symbolically reflect a commitment to preventing deaths associated with drunk-driving.  Relative to other deterrence control policies that require enforcement of punitive laws, this might be more cost effective approach to controlling drunk-driving.  Moreover, while some deterrence-based drunk-driving and safety policies demonstrate mixed effects in these data, only per se .08, preliminary breath test, and primary seat belt laws show consistent reductions on fatal drunk driving accidents. 

Limitations and Future Research



A number of limitations threaten the validity of the findings.  First, there are several factors omitted here that may explain variance in fatal accidents.  We could probably use a better measure or additional measures of state political culture.  One study on the effect of beer taxes attempted to capture cultural factors using a measure of religious affiliation and found a significant relationship with alcohol-related accidents and consumption (Mast et al., 1999).  While this study uses fixed effects for the state and the year, it is possible that this does not control sufficiently for cultural differences that our measure omits. 


Although we believe that our use of fixed effects for both state and time go far to reduce the likelihood that our estimates are biased, there are clearly many other variables missing from this analysis that might elucidate our understanding of automobile fatalities.  Indicators of weather, extent of public transportation, road types, and enforcement all may influence the number of fatal accidents and alcohol-related accidents.  For example, the rigor in which police agencies enforce traffic laws, and particularly drunk-driving laws, increases a driver’s probability of being caught.  Based on deterrence theory we would expect that this would decrease a driver’s likelihood of engaging in this behavior. The number of SUVs and Pickup Trucks has been shown to decrease the safety of those in conventional automobiles (White, 2004).  Insurance and accident liability laws also affect the propensity of drivers to take risks:  mandatory insurance and no-fault laws appear to induce risky behavior (Cohen and Dehejia, 2004).  It is also likely that driver skill matters.  Driver training in the U.S. is minimal, compared to training in Europe, where student drivers learn how to control skids before they are fully licensed. While the list of missing variables could go on indefinitely, we believe that future research should focus on the “culture” of driving.    


While this study found that MADD offices, conditional on the culture of the state in which they are located, reduce fatal accidents, it uses a relatively broad measure (number of offices), and a broad measure of culture.  It is unclear what specific types of MADD activities truly prevent fatal accidents.  Future studies may seek to unpack the effect of MADD or other non-profit groups on fatal accident outcomes.  For example, research could be aimed at measuring the extent of public awareness advertising, and the role of norms in affecting how receptive individuals are to such advertising.  Such research would be valuable for both non-profit organizations committed to the issue and governments selected policy alternatives.  Overall, this study demonstrates that part of the decline in fatal accidents associate with drunk driving is attributable to the efforts of a major non-profit group’s efforts during this time – a promising result for future of reducing the human and economic costs of this serious public problem.  

There is still much about automobile fatalities that we do not understand:  even in the best fitting models, nearly all of the state “dummies” are significant, and represent our ignorance about this important economic and personal loss that daily goes unmentioned in the news.  We suspect that we have only begun to explore the importance of social norms and individual risk preferences as an important contributor to auto fatalities.  Deterrence will only be effective if people make “rational” choices about their behavior, but it is increasingly apparent that individuals recognize that they should drive safely, but generally believe that they are better drivers than average.  When, as in Lake Wobegone, all drivers are better than average, it may suggest that deterrence alone will not be effective in reducing fatalities on our nation’s highways.
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� In the U.S. political system, collective concerns are unlikely ever to dominate individual concerns.


� Bertelli and Richardson (2006) estimate the individual propensity to drink and drive, but they do not examine whether these preferences are grouped by state.  We expect that they are, and that Elazar’s idea of “culture” captures this social (rather than individual) norm.


� Increases in the supply for safety may be and often are the result of market competition by auto manufacturers. This could be a kind of private production of safety, but is not our focus here.  


� Bertelli and Richardson (2006) find exactly this outcome.


� Glaeser (2006) points to the dark side of persuasion by public agencies, particularly when it sanctions prejudice against minority groups and behaviors (e.g., same sex marriage).


� The five studies were found in three published peer-reviewed articles: Cameron (1998, 1993), Lastovicka (1987), Murray (1993) and Newstead (1995). 


� We are leery in advocating public intervention in all areas of risky behavior, for a variety of reasons.  There is evidence that public support merely crowds out private contributions to public goods (Nyborg and Rege, 2003).  More important, Glaeser (2006) warns that “soft” paternalism can become “hard” paternalism, in which government bans goods and (minority) behavior that certain groups deem morally reprehensible. Unlike persuasion by non-profit organizations like MADD, where entry by other groups is not impeded, government-sponsored persuasion can be a dangerous tool. 
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