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Introduction

Alcohol is a pleasant accompaniment to social activities. Moderate alcohol use is not harmful for most adults.  Nonetheless, a large number of people get into serious trouble because of their drinking habits. Currently, nearly 14 million Americans—1 in every 13 adults—abuse alcohol or are alcoholic.
 Several million more adults engage in serious drinking that could lead to alcohol problems. These patterns include binge drinking and heavy drinking on a regular basis. 
Also today, approximately 11 million American young adults under the age of 21 consume alcoholic beverages regularly. Furthermore, underage drinking is a major factor in nearly half of all teenager automobile crashes, therefore the leading cause of death among teenagers. Other consequences of alcohol use result in youth suicides, homicides and fatal injuries. Research has shown, that a higher minimum legal drinking age (MLDA) is effective in preventing alcohol-related deaths and injuries among youth. When the MLDA has been lowered, injury and death rates increase, and when the MLDA is increased, death and injury rates decline.

Further facts reveal that the total economic costs of underage alcohol abuse accounted for $45 billion in economic costs in 1994. Combined with the long-term effects of youth drinking, such as addiction or lower performance at schools, these additional costs to society are even higher. It is questionable whether the additional sales and tax revenues from increased consumption would cover these costs. Underage drinking can contribute to numerous health and social problems (e.g. risk taking and sensation seeking behavior, homicide, alcohol poisoning…).

International research suggested, that if alcohol is allowed in controlled environments, responsible drinking could be taught through role modeling and educational programs. In an international comparison the United States have worldwide the highest regulated drinking age. Some cultures (e.g. Argentina) have no drinking age at all, whereas in other countries a distinction between the consumption of beer/wine and liquor is practiced. For example, in Germany people are allowed to drink beer and wine at the age of 16, at the age of 18 they are also allowed to consume liquor.

It might be the case, that responsible handling of alcoholic beverages is a consequence of youth staying longer in their family environment. But, as here most young adults leave their families at the age of 18 to go to college, the role modeling and control-mechanism might not really work. It might also be the other way around: the young students often chose role models at their colleges. These people often are older and already possess the “privilege” of drinking. Opposite to this, the youth in Germany stays in general at their parent’s house until they are at least 19. Therefore, they may have drunken for the first 3 years in a relatively controlled environment. Thus, even if we act in a global environment, some social facts are still too different to translate into another.

However, the law is sometimes simply not working. The trade for fake identification documents booms and 79% of the young adults verified in surveys that it is easy for them to get access to alcoholic beverages. Many control mechanisms do not work effectively or are costly. The underage drinking is as high as 22% anyway. Thus, only conscious education and a good instructive environment can influence the youth’s behavior.

Nevertheless, the discussion of whether the limit for underage drinking should be lowered has never extinguished. Proponents see the advantage of giving teenagers more responsibility and therefore the teens can learn a reasonable use of those beverages. Some years ago, some states could even be convinced, to lower the limit for the legal drinking age, such as Pennsylvania, New York, etc. However, the experience a couple years ago made the US states go back to the former drinking age of 21 years. Data have shown, that serious consequences, like car-accidents and other traffic related crimes increased dramatically due to a higher amount of DUI drivers, when the drinking age was lowered.

As in student-published papers (e.g. the Pitt News) the discussion about the legal drinking age and the consumption of alcoholic beverages is a never ending topic, we decided to evaluate the benefits, costs, opportunities and risks of lowering the legal drinking age to eighteen. Moreover we included our thoughts about lowering the drinking age for beer and wine to 18 and maintain the MLDA for liquor at 21. This is a rather European perspective of the issue, but as the BOCR model is able to handle more alternatives, we also included this point of view. We hope to having evolved a framework, which can be used as a consulting tool for further legal drinking age discussions. 

The Model

The structure of our model is based on a marginal argumentation. That means that throughout our model we investigated the BOCR consequences of lowering the legal drinking age to 18. Thus, our model looks at the additional BOCR, occurring from the perspective of the current law. 

The Analytical Hierarchy Process is used in this study to determine what is the ideal minimum legal drinking age. The AHP model rates established criteria against each other within the context of their overall benefits, opportunities, costs and risks (BOCR) of each of the decision alternatives. The first task in completing this model is to establish BOCR rankings. These rankings represent the overall weight of the BOCR elements with respect to making the decision. This way, we can determine the proportion of each of the merits in order to decide if the drinking age could be lowered. 

The merits of the decision can be broken down further into political, economic and social criteria. These criteria can further be split up into sub-criteria that ultimately influence the decision. At the lowest level, each of the sub-criteria was compared with each of the alternatives in order to find out the relative importance of each sub-criteria and consequently, the aggregated ranking for the decision making process.

In the following part, we would like to present our criteria used in the model and the methodology by which we pursued our decision making process.

BOCR Ratings

In determining the BOCR merits we asked what the overall weights of benefits, opportunities, costs and risks (BOCR) were in order to answer the question whether the minimum legal drinking age should be lowered or not. We structured the main decision into the three main influences: First there is the political and legal influence, finally that are the politicians who make the decision, the jurisdiction, who administrate the execution of the laws and finally the assembly who has to legislate the decision. 

Sub – Criterions for 

A) The political criterion includes:

· Tax revenues: The higher market volume and the assumed higher sales of alcoholic beverages to a broader consumer base lead to increased tax revenues. Politically tax revenues are increasingly important to finance the budget deficits.

· Global trends and signaling effects: In times of globalization trends, people might ask for the adoption of some globally uniform laws. Especially since youth can travel over the border of Mexico or Canada (or even to European countries), they can easily gain access to alcohol anyway. Moreover if a new law would be issued, the political administrations would signal their belief in an increased responsibility of the youths. Moreover, an adaptation of the Canadian MLDA could signal some compromises with the Canadian legislation.

The following criteria are included in the rating, because they are the institutions, which are mainly affected through a new drinking age.

· Legislative Assembly – they have to make the decision and are therefore the main decision makers who would need consulting, would meet lobbying associations etc. 

· Force of Law and Order – esp. the police is addressed here. They have carry out the laws and deal with an increased amount of work: more car accidents, handle unlawfulness etc. 

· Administration of justice – As soon as the police recognizes and catches people who didn’t respect the established laws, the administration has to handle increased amounts of law suits, e.g. underage-drinking suits, etc.

B) The Economical Criterion:

· Micro- and Macro Economic influences: the main stake of the economic influences can be summarized here. First there are the gastronomy and distribution center on a micro-level, who might benefit from any lowering of the MDLA: increased sales of alcoholic beverages and also higher cross sales in restaurants and bars. I.e. that youths, who go to spend money for alcoholic beverages are likely to pursue some additional products like food, etc.

Secondly we would like to address macro-influences: higher demand on the micro-level influences the economy’s whole production, might lead to higher employment and therefore a higher wealth level.

· Education: Even if the country already is financing awareness campaigns about the consequences of alcohol, as soon as the drinking age would be lowered, we assume higher expenses for instructional and educational work.

· Health Costs: The bad influences of alcohol on health are broadly researched and widely recognized. Nevertheless, drinking teens could increase health costs. Not only human organs are affected but also injuries caused and lower responsibility might occur.

· Crime related Costs: Focus mainly on violence and vandalism, which is correlated with an increasing level of alcohol consumption.

· Traffic Accidents: It is empirically proven, that the amount of traffic accidents among youths increases the lower the MLDA is. Thus, this has a high economic effect and therefore a major influence on our decision making process.

· Opportunity Costs: Costs, which might arise as soon as we would not select the opportunity of lowering the MLDA. 

C) The Social Criterion

· Signaling: Signaling on the social level stands for the signs set by the administration but also by those who are responsible to educate the youths. In the short run a lowering of the MLDA could be used for popularity reasons under the youths. In the long run, signaling stands for the “adult’s belief in the youth’s responsibility.” If seniors trusted more in the youths, maybe the youths would appreciate the trust and not misuse it.

· Community: The effect on the community might have may implications. Some might not prefer “kids in bars”, others fear that the youth’s behavior in the community might affect the life negatively.

· Consumers: The consumer reaction might either be positive that they have through early experience an increased level of responsibility. Or they could “destroy” themselves because they do not learn the moderate consumption.

· Norms: Youths do often look for role models and groups where they can establish their first own, firm environment and continue developing their own character traits. The danger here is that these groups tend to establish norms, which also can affect the use of alcoholic beverages. On the one hand, it could be negative because the group tends to consume alcohol on a regular basis. On the other hand, a group might tend to stick together, because their norm might be rather anti-alcoholic intended.

· Dangers: The consumption of alcohol leads to a decreased level of responsibility and this might affect not only the responsibility towards one’s own life (less engagement to reach goals at college), but also towards somebody else’s, like bad influence on others’ behavior, etc.

· Substitutes: It cannot be denied, that the later the youths gets access to alcoholic beverages, the earlier they start using and get confronted with other illicit drugs earlier.

The above-mentioned decision criteria have been incorporated in the AHP model. The following excerpt shows the results.
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Following the establishment of the BOCR rating criteria, pairwise comparisons were made in order to find out the assigned priorities. The right column shows the priorities for the BOCR model, which are as follows:

	Benefits
	Opportunities
	Costs
	Risks

	0.126
	0.167
	0.306
	0.401


The sensitivity analysis shows the behavior of the merits towards different importance of the politic, economic and social criterion.

1) Basis Scenario – shows the final outcome as indicated above:
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2) This scenario shows, that if the political criterion would have a higher importance, this would indicate, that cost criterions are the main important merits.
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3) This scenario shows that the economic criterion also has a large effect on the cost-merit, as did the political criterion before. 
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4) We can see, that the social criterion mainly influences the risk merit.

[image: image5.png]Dynamic Sen:

Fie Options Window

for nodes below: Goal: Should the legal dri

IS

(] R = culd

[0-0% Portical
[0.0% Economic

[100.0% Social

[ 1 2 3 ) 5 ;3 7 ]

1

[

3 ) 5

Sensitivity w.r.t.: Goal: Should the legal drinking age 18 be introduced?

g start| | B Intiocuction doc -Micros... | BB{Espert Choice 2000 _D:.|[EE]Dynamic Sensitvity .

(Ideal Mode

|| [RE@RE auem




The following section will be based on the BOCR outcome of our expert choice model.

Creation of the BOCR model 

With the help of Super Decisions we set up our model as follows:
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The Goal in this model is whether to lower the legal drinking age or not. With respect to the goal we identified three Alternatives:

1.) Lower the drinking age to 18

2.) Lower the drinking age to 18 for beer and wine (for spirits and high percentage alcohol the drinking age remains 21)

3.) Keep the drinking age at 21

As follows, the Merits Benefits, Opportunities, Costs, and Risks will be illustrated.

In order to best organize each merit, we divided the criteria in 3 categories, which are:

a) Political and Legal issues

b) Economic issues

c) Social issues

Except for the merit Opportunities, this structure has been used throughout the model. 
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Benefits

The political and legal benefits for the alternatives are the following:
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The criteria under ‘political and legal benefits’ have been summarized in two clusters tax revenues and global trends. The cluster “tax revenues” includes the nodes ‘funding for education’ and ‘infrastructure’. That means that the additional revenues generated by the government for tax on alcoholic beverages can be used either for funding for education or for improving the infrastructure so that the extra money earned can be used for the good of the communities. The nodes in the cluster “global trends” are ‘unamity’, ‘adoptions to north-American standards’ and ‘responsible dealing with alcohol’. The node ‘unamity’ describes the fact that young adults are allowed to vote, to drive, and to go to the army at the age of 18, so the logical conclusion may be to allow people to drink at the age of 18 as well. The second node means that the drinking age in Canada, though it recently has been increased to 19, is lower than that in the United States, but that the drinking age in the States should adapt to the drinking regulations in the countries surrounding the United States. The last node describes the political benefit of responsible dealing with alcohol of young drinking people. Since the government is concerned about people not being able to handle the consumption of alcohol, the higher the legal drinking age the more able are the people to handle alcohol. 


Economic Benefits
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The economic benefits include two clusters, these are Micro- and Macroeconomic issues.  

The cluster “macro” contains the benefit nodes ‘tax income’, ‘employment’, ‘GDP growth’, and ‘exports’. These macroeconomic issues intend to demonstrate what impact the microeconomic factors and the lowering of the drinking age have on the whole economy of the United States. With increased production and distribution channels and increased usage of the media, GDP and employment rates will increase as well as the tax income. The amount of exports of alcoholic beverages depends on the amount of alcohol produced and GDP growth. 

The cluster “Micro” includes the nodes ‘Media’, ‘Distribution’, ‘Production’, and ‘Gastronomy’, whereas the node ‘Gastronomy’ has one more subnet underneath. These microeconomic issues shall demonstrate what effect a lowering of the drinking age will have on the American economy, especially the advertisement of alcoholic beverages and the appearance of alcoholic issues in the press, the distribution channels, the actual production of beer and spirits, and finally on the Gastronomy which will be explained as follows in more details: 


Benefits for Gastronomy
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This subnet of the benefits of the gastronomy is divided into two sub-subnets, namely “customers” and “owners”. With this distinction we want to point out what benefits customers in bars and restaurants have when the drinking age is either lowered or not and what impact this decision has on the benefits of the owners of bars and restaurants, etc. So, owners might or might not expect higher sales and an increased customer base when the drinking age is lowered. The customers will expect a higher speed of service and more convenience for older customers when the drinking age remains at 21, since no extra control is necessary to check and prove the drinking age of the younger drinkers. Furthermore, senior customers are not annoyed by younger generations who are not able to handle alcohol (“get the kids out of the bar”). In contrast, the younger generations would be more pleased when the drinking age is lowered and they will consume more alcohol what leads to extra monetary benefits of the gastronomy.    


Social Benefits
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The criteria under “social benefits” are further divided into two sub-criteria, “public reaction” and “behavior”. With the sub-criterion ‘public reaction’ we intend to demonstrate the social impact the lowering of the drinking age would have on the public. The node ‘extend of hidden drinking’ describes the extent of young people who consume alcohol illegally and do so secretly. We assume that with the lowering of the drinking age, younger people will drink less hidden than they will when the drinking age remains at 21. That is because they can legally drink with the age of 18 and therefore do not have to hide their consumption any longer. The node ‘same rules at college’ describes the social benefit that all people at college have the same rights; therefore the handling of alcohol at parties or conferences will be eased because no special drinking controls are necessary.   

The second cluster “behavior” describes the social benefit for the individuals when lowering the drinking age. It describes what impact this decision has on the learning of individuals to handle alcohol, the responsibility and the self-discipline they establish for themselves. The impact of the drinking age decision on these personal behavior characteristics is difficult to determine since it strongly depends on the individual’s personality whether and to what extend they will establish these values. 


Now that the Benefits have been illustrated, we will now address the Opportunities that may occur when the decision is made to lower the drinking age.   

Opportunities
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The criteria under the merit Opportunities are divided into two clusters, which are political popularity and behavior. 

The nodes within the cluster “political popularity” are ‘less attention towards underage drinking’, ‘involvement of younger people in political decision-making’, ‘popularity of political parties’, and ‘signal’. With the node ‘signal’ we want to express that with the political decision to lower the drinking age, the government signals the younger generation that it acts in the interest of the young population. Among the younger generation that is affected by the lowering of drinking age, the popularity of political parties may increase. Furthermore, the younger generation is likely to be more interested in political decision-making and the government itself will try to integrate the younger population more in political decisions. If the drinking age is lowered, another opportunity may be that less attention will be placed on underage drinking since people are allowed to drink at an earlier age than before. 

The nodes in the cluster “behavior” are ‘forbidden fruit’, ’responsibility’, and ‘trend for anti-alcoholism’. With ‘forbidden fruit’ we want to express the opportunity that when the drinking age is lowered, alcohol no longer will be regarded as something that is forbidden and so younger people might loose interest in consuming a lot of alcohol. Furthermore, there is the opportunity of increased responsibility among younger people since they can learn to handle alcohol at an earlier age. The node ‘trend for anti-alcoholism’ goes even further and describes the opportunity that young drinking people make their experiences with alcohol earlier and decide for themselves that alcohol is not for their good. 

So there are a couple of opportunities involved in the decision of whether to lower the drinking age or to leave it as it is. 


Costs

The merit Cost is divided into three sub-categories, which are “political and legal issues”, “economic issues”, and “social issues”. We begin with the explanation of the political and legal issues associated with ‘Costs’. 

Political and Legal costs:
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The criterion summarized under “political and legal costs” are further divided into three clusters: “forces of law and order”, “legislative assembly”, and “administration of justice”. 

The cluster “legislative assembly” includes the nodes ‘loss of voters’ and ‘disapproval from other parties’. These nodes imply that both the public and other political parties may be dissatisfied with the change of the drinking age and will no longer support the executors of the change of law. This represents an enormous cost to the government since the reelection may be in danger.   

The cluster “administration of justice” includes the following nodes: ‘number of underage drinking suites’, ‘drinking related violence suits’, and ‘creation of new alcohol licenses’. Here we assume that with the lowering of the drinking age the amount of suits of both underage drinking and violence will increase, due to a larger amount of people consuming alcohol. Furthermore, more alcohol licenses need to be created in order to meet the increased demand for alcohol. 

The nodes within the cluster “forces of law and order” are ‘change of law’, ‘legal advice’, and ’controls’ and furthermore, the node ‘controls’ has a subnet underneath. ‘Change of law’ describes the costs that are associated with the change of the constitutions and other documents etc. when it comes to the lowering of the legal drinking age. Other costs that occur when the drinking age is lowered are the costs associated with legal advice that people may seek in order to be correctly informed about the legal consequences of the changes of the law. The node ‘controls’ describes the actual controls that have to be performed in order to prevent underage drinking.  This will be explained in more detail in the following.

      
Subnet under controls:
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The costs that occur under the cost criterion ‘control’ are the following: “control costs for the gastronomy”, “education costs” and “costs for the communities”. 

For the gastronomy, costs occur for employing personnel that either controls the age of the entrants at the front door, or if the drinking age will be lowered only for beer and wine, then the owners of bars, restaurants etc. will have to pay for additional controlling personnel at the bars, so that no liquor is provided to people under 21. 

There are further costs that occur for education. That means that all, parents, universities and schools, and other institutions will have to invest time and money to teach children and students about the changes of law and the characteristics of alcohol consumption. 

Furthermore, political costs occur for the communities, since they have to care for increased police controls in front of bars, clubs, etc. and on the streets. That is because more young people will drink who are meant to be less responsible than older drinkers. Furthermore, communities have to provide instruction work, that means they have to care for new or more infrastructure such as the establishment of call centers, and have to inform and teach the population about the changes of law.

    
Economic costs:
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The economic costs that occur when the drinking age is lowered are divided into seven sub-criteria, and these are ‘violence’, ‘traffic’, ‘productivity’, ‘individual health costs’, ‘community health costs’, and ‘opportunity costs’. 

The economic costs associated within the cluster “violence” are ‘unconscionable actions and vandalism’, ‘suicide’ and ‘crimes’. Here, we assume that the number of suicides and crimes and vandalism etc. increases in correspondence to the lowering of the drinking age since there are more and especially more young people consuming alcohol what leads to the worsening of the current situation. And since drunken people tend to be committing crimes and vandalism the number of such incidents will increase correspondingly. 

The cluster “traffic” includes the economic costs of ‘crashes and speeding’ and ‘carelessness’. Again, we assume that the number of crashes will increase with the lowering of the drinking age. Furthermore, when young inexperienced car-drivers drink they are more careless what may lead to more traffic accidents and even worse incidents such as death. 

Economic costs are also the “loss of productivity” due to more people drinking alcohol when the drinking age is lowered. These costs occur in terms of ‘imprisonment’ when young people get caught when they are drunk and therefore cannot attend work. They also may have to ‘stay in hospital’ when they had an accident and are injured. Again, they will not be able to attend work when they are in hospital what leads to a decline in productivity. So, ‘productivity and work flow’ will suffer if people cannot attend work or are not feeling good at work due to a heavy consumption of alcohol the day before. Productivity will also suffer in the short term if people get killed or kill themselves due to accidents where alcohol was involved. This represents a total loss of labor and leads to short-term productivity losses. These costs represent immense costs to the economy. 

The cluster “individual health costs” addresses the costs that occur to the individual consumer of alcohol. Assuming again that the more people drink alcohol, the more people will get injuries etc. when lowering the drinking age to 18, more of the following personal damages to health will occur: addiction, depression, injuries, alcohol poisonings, and even deaths. These individual costs also represent economic costs since more funds for medical treatments have to be allocated. 

The cluster “community health costs” represents ‘hospital charges’ and payments for ‘health insurance’. When more people need to stay in hospital, these charges will increase correspondingly. Similar to the health insurance costs. Those will increase with the increase of incidents and accidents. With more young people drinking alcohol, the likelihood for an increase in health insurance payments is therefore likely.    

Lastly, the “opportunity costs” represent economic costs as well. These are the lost opportunities for those who are now 21 and have missed the before-mentioned opportunities when the drinking age is lowered now. For instance they have missed the opportunity to get to handle alcohol and establish responsibility at a younger age.


Social costs
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Social costs that may occur as a consequence of the lowering of the drinking age to the age of 18 are “educational costs”, “costs to the consumers” and “costs to the community”. 

The “Educational costs” are a subcategory of social costs since the education level of the students may fall due to increased alcohol consumption. Scholars or students may skip classes and / or their performance may get weaker. Consequently this may also lead to a lower education level if people drink too much alcohol and are not able to perform equally good as their class mates who do not consume alcohol at the age of 18. 

The cluster “costs to consumer” includes the following nodes: ‘addicts’, ‘young heavy-drinker’, ‘peer pressure’, and ‘substitute drugs’. Again, we assume that the lower the drinking age, the more young people will consume alcohol and the more will the number of addicts and heavy-drinkers increase. Peer pressure will also increase since young people will be influenced by their peers to consume alcohol at a younger age. Those people are confronted with alcohol consumption earlier when the drinking age is lowered, therefore peer pressure will make them consume alcohol at an earlier age. Furthermore, the use of substitute drugs may increase when the drinking age for beer and wine is lowered to 18. That is because young people are still not allowed to drink all kinds of alcohol they may tend to use cigarettes or even heavy drugs as a substitute for liquor etc.

Social “costs to the community” may be costs for increased ‘treatments’ for the population, such as medication or costs for psychologists. Furthermore, communities have to improve the infrastructure in order to establish and run call centers etc. what represents an enormous amount of allocated costs. Lastly, ‘family counsels’ represent social costs. For both the family and the communities occur costs in terms of time and money for counsels and family treatments.

Given the costs that occur when lowering the drinking age, we will now look at potential risks that may occur. 

       
Risks

Again, the merit Risks is divided into the three sub-criteria ‘political and legal issues’, ‘economic issues’, and ‘social issues’. 

Political and Legal risks
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This graphs shows the potential political and legal risks that may occur when lowering the drinking age. The nodes within the cluster ”legal” are ‘claim to change drinking age’, ‘enforcement’, and ‘funding for enforcement’. A legal risk is that once the legal drinking age is lowered, people will claim to re-raise it again or lower it further. That means that dissatisfaction with the decision may force the government to revise its decision and further costs and a loss of reputation might occur. Furthermore, the enforcement of the drinking age may be impossible to achieve due to too high control costs or too much opposition. So, additional funding for enforcement may be inevitably necessary.   

“Political risks” that may arise are a ‘loss of credibility’ for the government because people are turning away from the politicians because they can no longer identify themselves with their attitudes and decision. That may lead to ‘less support from the public’ in the next election campaign. Furthermore, a political risk is that government may send a ‘signal’ to the population with what the majority is dissatisfied. If the government decides not to change the legal drinking age, it may send the signal to the public that it is not caring for the younger generation and this signal will lead to less interest in political decision makings among the younger ones.        


Economic risks
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The economic risks can be divided into three categories. These are “socio-economic risks”, risks for the “gastronomy”, and “health risks”. “Socio-economic” risks may be the additional need for consulting. That means that too many young people get lost in the alcohol consumption and need expert advise. Furthermore, family problems may arise due to their children not being able to handle alcohol and need their support. So, family members may not be able to work the same as before and the economic productivity may suffer. Finally, money problems among the young drinkers may occur because the drinking youth somehow has to finance their consumption. 

Risks that might occur for the “gastronomy” are the ‘loss of senior customers’ because young people drinking in the bars may annoy these people. The ‘convenience of the customers’ in the gastronomy sector may suffer further mainly due to the increased controls and the delay in service resulting from the additional controls. Another risk may be the loss of ‘customer loyalty’, mainly resulting from the two prior arguments.

“Health risks” that may occur are more ‘accidents’ and a further need of ‘psychotherapy’. Again, we assume that those risks increase when the drinking age is lowered.       
Social risks
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There are three sub-criteria under the category “Social Risks”. These are “dangers”, “social norms”, and “substitutes”. The nodes within the cluster “Dangers” are ‘hidden drinking’, ‘desire to lower drinking age further’, ‘new fringe group’, ‘public drunkenness’, and ‘getting of the track’. The extent of hidden drinking may be higher when the drinking age remains 21 or when the drinking age will be lowered only for beer and wine. Furthermore, the social risk exists that people demand to lower the drinking age further so that the legal drinking age may be completely reduced to the age of 18 for all kinds of alcohol. This represents additional costs for changing the law etc. In addition, a new fringe group may be created due to the lowering of the drinking age. That means that when the drinking age is lowered to 18, the people who are not yet 18 will turn to hidden drinking due to peer pressure. When the drinking age is 21, this fringe group consisted of people aged between 18 and 21. So due to the lowering of the legal drinking age, the new fringe group resulting will be even younger. Furthermore, the amount of public drunkenness may increase since younger people are meant to be less self-disciplined and get drunk publicly. Finally, another danger is that more young people get off the track when consuming too much alcohol. 

The cluster “social norms” includes the nodes ‘consumption’, ‘ruthlessness’, and ‘influence on community’. Again, we assume that with the lowering of the drinking age more people will consume more alcohol and will be more ruthless. When the drinking age is lowered and young people drink more alcohol and do not behave to the convenience of others, they can also have a bad influence on their community and make even younger people start drinking alcohol.  

The last node under the cluster “social norms” is called ‘substitutes’. Here we want to address the risk of people switching to other drugs or even to commit acts of violence when they are not allowed to consume alcohol. 


Global priorities

The global priorities for each sub-criterion were calculated based on the results of the pair-wise comparisons and the relative weights of the BOCR elements.  Below is a table indicating each of the criterion and the value in relation to other criterion:

	Merits
	p1
	Criteria
	p2
	Sub-criteria
	p3
	p4 = p3*p2
	Global Priorities (p1*p4)

	Benefits
	0.126
	Political and legal
	0.081
	tax revenue
	0.333333
	0.02699997
	0.003401997

	 
	 
	 
	 
	global trends
	0.666667
	0.05400003
	0.006804003

	 
	 
	Economic
	0.577
	micro
	0.750009
	0.43275519
	0.054527154

	 
	 
	 
	 
	macro
	0.249991
	0.14424481
	0.018174846

	 
	 
	Social
	0.342
	public reaction
	0.166667
	0.05700011
	0.007182014

	 
	 
	 
	 
	behavior
	0.833333
	0.28499989
	0.035909986

	SUM
	 
	 
	1
	 
	3
	1
	0.126

	Opportunities
	0.167
	 
	 
	political popularity
	0.333333
	0.333333
	0.055666611

	 
	 
	 
	 
	behavior
	0.666667
	0.666667
	0.111333389

	SUM
	 
	 
	1
	 
	1
	1
	0.167

	Costs
	0.306
	Political and legal
	0.067545
	forces of law and order
	0.730636
	0.04935081
	0.015101347

	 
	 
	 
	 
	legislative assembly
	0.080969
	0.00546905
	0.00167353

	 
	 
	 
	 
	administration of justice
	0.188395
	0.01272514
	0.003893893

	 
	 
	Economic
	0.733384
	violence
	0.052771
	0.03870141
	0.011842631

	 
	 
	 
	 
	traffic
	0.034781
	0.02550783
	0.007805396

	 
	 
	 
	 
	productivity
	0.087222
	0.06396722
	0.019573969

	 
	 
	 
	 
	individual health costs
	0.254858
	0.18690878
	0.057194087

	 
	 
	 
	 
	community health costs
	0.432994
	0.31755087
	0.097170567

	 
	 
	 
	 
	opportunity costs
	0.137374
	0.10074789
	0.030828855

	 
	 
	Social
	0.199071
	Education
	0.142857
	0.02843869
	0.008702238

	 
	 
	 
	 
	costs to consumer
	0.571429
	0.11375494
	0.034809012

	 
	 
	 
	 
	costs to community
	0.285714
	0.05687737
	0.017404476

	SUM
	 
	 
	1
	 
	2
	1
	0.306

	Risks
	0.401
	Political and legal
	0.065785
	legal
	0.833333
	0.05482081
	0.021983145

	 
	 
	 
	 
	political
	0.166667
	0.01096419
	0.00439664

	 
	 
	Economic
	0.148828
	socio-economic
	0.28974
	0.04312142
	0.017291691

	 
	 
	 
	 
	health
	0.655357
	0.09753547
	0.039111724

	 
	 
	 
	 
	gastronomy
	0.054903
	0.0081711
	0.003276613

	 
	 
	Social
	0.785389
	dangers
	0.209839
	0.16480524
	0.066086902

	 
	 
	 
	 
	social norms
	0.240213
	0.18866065
	0.07565292

	 
	 
	 
	 
	substitute
	0.549948
	0.43192311
	0.173201167

	SUM
	1
	 
	1
	 
	3
	1
	0.401000802

	
	
	
	
	
	
	
	1.0000008


The global priorities highlighted in bold represent those sub-criteria that had a significant influence on the decision making process. A criterion is meant to be significant, if its global priority was greater than 3%. Therefore, the most influential variables when deciding on whether to lower the drinking age highlighted with bold letters. 


Overall outcome

To obtain the overall outcome of the pairwise comparisons we conducted in each sub-network one has to look at the Alternatives’ priorities in each of the Merits sub-networks.

To get the best alternatives one has to first invert the values of Costs and Risks so that the priorities change. One must then normalize them in order to be able to combine the priorities for Costs and Risks with the priorities for Benefits and Opportunities. This will give the overall priorities.

The Inversion and Conversion can be seen in the following table:

	Alternatives
	Costs
	1/Costs
	Normalized
	Risks
	1/Risks
	Normalized

	drinking age 18
	0.710776
	1.406913
	0.06024698
	0.704492
	1.419463
	0.00711

	drinking age 18 for beer and wine
	0.232552
	4.300114
	0.18413992
	0.290374
	3.443835
	0.01724995

	drinking age 21
	0.056672
	17.6454
	0.75561311
	0.005134
	194.7799
	0.97564006

	Sum
	1
	23.35242
	1
	1
	199.6432
	1


The next step is to calculate the priority for each Alternative using the following formula:

0.126 * Benefits + 0.167 * Opportunities + 0.306 * 1/Costs + 0.401 * 1/Risks

The table below captures this final synthesis:

	 
	Benefits
	Opportunities
	1/Costs
	1/Risks
	Overall Priorities =

	
	
	
	
	
	0.126 * B + 0.167 * O + 0.306 * 1/C + 0.401 * 1/R

	 
	0.126
	0.167
	0.306
	0.401
	 

	drinking age 18
	0.286177
	0.193051
	0.060247
	0.00711
	0.089584503

	drinking age 18 for beer and wine
	0.112212
	0.638028
	0.18414
	0.01725
	0.183953431

	drinking age 21
	0.60161
	0.168922
	0.755613
	0.97564
	0.726462107


Given the above calculations, the legal drinking age of 21 is the best decision according to our judgments about the importance of each of the four merits and the criteria that influence them.

The overall priorities of the three alternatives differ a little from the results in the Super Decisions model due to some rounding differences. 

Merit Sensitivity Analyses
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The following section will show the sensitivity analysis of the four different merits. 
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The benefit sensitivity analysis shows that the highest benefits are generated if the MLDA would remain 21, no matter how we change the priority of the Benefits.

Also, the sensitivity charts for each other merit clearly shows similar, consistent outcomes. 
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We learn from the sensitivity analysis, that if the priority for the opportunities would be larger than 84.2 %, the preferred option would be to lower the drinking age to 18 years for beer and wine. Out of the Costs-Sensitivity analysis we can see, that if the priority for costs were larger than 76.8%, the preferred alternative would also be a drinking age of 18 years for beer and wine.

After having a look at all the merit’s sensitivity analysis, the overall the sensitivity analysis is not revealing any surprising results. No matter what priority selection, the decision to maintain the actual MLDA should be clear.


Conclusion

As indicated in the overall outcome, the decision-making framework explicitly recommends maintaining the minimum legal drinking age at the age of 21 years. Even if the decision will continue to create controversy and discussion over the next years, it astonishes how clearly the results indicate the best solution. This model would be able to set a clear answer to the various arguments discussed at colleges, communities and in families on whether to lower the drinking age or not.

Tangible and intangible as well as social, political and economical issues play with different levels of importance into the outcome of the decision. While juniors and students often see the actual laws as being old and not up to date, the model reveals the parents’ and society’s reasoning on which the law is based.

The result might be based on our selection of priorities. If other priorities were selected, the outcome could defer from the above mentioned one. However, as the model is supposed to transfer subjective point of views into an objective framework, we can assume, that the final ranking of the alternatives will remain the same. Therefore, based on the used decision-making models, keeping the drinking age at 21 is the preferred solution to our initial question.
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