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1. 
Introduction

The negative impact of smoking has been widely discussed and is actually subject to a serious debate. In one of the publications from the World Bank we found the following:
“Every 10 seconds, someone dies of a tobacco-related disease. This fact is especially painful because the tobacco epidemic is one of the leading preventable causes of death and disability among adults in the world today.“ (Mackay, 2003. Tobacco Control Policy: Strategies, Success & Setbacks).
While there is little controversy about the fact that smoking can cause serious and even fatal diseases. The policy that will deal with this issue in the most effective and efficient manner is not quite clear. The impact of smoking to society, to the economy and to policy makers themselves is not very clear. Our objective is to use the SuperDecisions software to choose a policy that will reduce the negative impact of smoking to the society, to the economy and to policy makers (from 1990 to 1995 tobacco companies spent $35m on political lobbying in the US (Brundtland, 2001. The Tobacco Atlas)). The last may seem a bit opportunistic, but we believe that this has to be incorporated into the model as the decision resulting with out this criterion would only be artificially optimal as it does not help to find a good decision if nobody dared to follow through on it.
2. Alternatives
In the following we will outline which alternatives we think policy makers have at hand.
2.1. Raising taxes on tobacco
The first and most obvious choice to reduce the amount of tobacco consumption is to raise the price. While politicians cannot do that directly, they can increase the taxation on tobacco products. This will lead to an increase in price and under the assumption of a normal good (not a Giffen good) the consumption will go down. How much depends on the price elasticity of demand for tobacco, i.e. the slope of the demand curve. The elasticity of demand is defined as the relative change of consumption divided by the relative change in price. If demand is very elastic (>1), a little change in price will lead to a larger change in consumption; if demand is relatively inelastic a little change in price will lead to an even smaller change in consumption. We believe that demand is relatively inelastic to a certain degree and then becomes elastic. Consequently, if policy makers want to reduce the tobacco consumption be increasing taxes, they have to increase taxes by a significant amount. One can study how successful this decision has been by looking at how tobacco consumption has developed in countries that have gone this way, after taxes have been raised.
Increasing taxes and thus raising the price does certainly not have an isolated effect. Whenever something becomes to expensive, black markets usually evolve and tobacco will be smuggled into the country, which would of course have an adverse effect. Statistics show that tobacco smuggling is still a lucrative business. The World Health Organization estimates that 6% of global cigarettes sales are smuggled. Unfortunately, there is no data what this would mean to the United States, but for instance to China, this means  lost revenues of $1.8 billion dollars per year. (Brundtland, 2001. The Tobacco Atlas). Therefore, we have to take that into consideration when building the model. There are also several other issues that would be affected by such a change.
2.2. Regulate Sales and Advertising
Another way to reduce tobacco consumption is to regulate sales. By regulating sales we mean that policy makers could restrict the sale of tobacco products, which would result in an overall decrease of the points of sale. By doing this, cigarettes would be harder to get and it would thus be more inconvenient to simply get them. This would especially have an effect on so-called social smokers. Social smokers are people that usually smoke when they go out, they tend to buy a box when they are at the bar or in a club. Another measure would be to ban “cigarette vending machines”. This has already been done in the U.S., but most other countries still have these machines in place in restaurants, bars and even in public places such as train stations. It seems obvious that especially kids that are sometimes not legal to smoke use this way to obtain cigarettes. It is very critical to keep them from smoking since they usually do not stop once they have started. Statistics show that the recent decrease in tobacco consumption is not due to fewer people starting but more people quitting. While it is generally a good trend that tobacco consumption goes down, it is a rather sobering fact that keeping young people from starting smoking has not worked at all (Shubinski, 1999. Smoking Statistics).
Another measure that is associated with regulating sales might be to raise the legal age of smoking. The state of California considered raising the legal smoking age from 18 to 21, but this as a very controversial issue, even within the anti-tobacco lobby. While some people argue that a legal barrier will prevent more people from smoking. They follow the logic that raising the age to 21 would help to keep cigarettes off high school campuses and off most college campuses as most students would be under 21, this could be enforced (Ritter, 2002 California considers raising smoking age).
The American Lung Association, argue that there is no evidence that taking this step would prevent young people from smoking. They argue that raising the legal smoking age encourages the perception that smoking is something that only adults can do. As some underage kids seem as if they can’t wait to be of age, raising the legal would rather encourage underage smoking than actually preventing it. It would prefer other measure over this one. (Ritter, 2002 California considers raising smoking age). Instead of blindly raising the smoking age, many anti-tobacco lobbyists would rather see a stricter enforcement of the current legal age. Consequent enforcement is however a costly issue and as one know from the public debate most states are in fiscal problems anyways, so that they will most likely not have the money to dispose more personnel to enforce anti-smoking laws.
Advertising is a very critical issue in the year 2000, tobacco companies spent $9.5 billion on various marketing activities in the United States (Brundtland, 2001. The Tobacco Atlas). One has to consider that this figure is already incorporating that advertising is prohibited on television and radio. When advertising is restricted this would especially reduce the appeal to young people. In this case there is again an economic debate on whether the reduction of advertising will reduce tobacco consumption. If advertising had no effect on tobacco consumption, it would be irrational for tobacco companies to spend amounts like this. This issue cannot be fully clarified and it is indeed very hard to measure the exact impact of advertising in general. For the purpose of our model, we assume that restricting advertising, e.g. no advertising close to schools, or no large billboards, will indeed reduce tobacco consumption.

2.3. Ban public smoking
Another measure that is often considered to reduce the negative impact of smoking is to prohibit smoking in public areas and to restrict advertising. The first is not only considered to reduce tobacco consumption, but also to reduce cost of smoking to society, e.g. pollution. The state of New York has already started going this way passing a law (the clean indoor air act) in July 2003, which prohibits smoking at work places and in restaurants and bars. (The State of NY, 2001. Regulation of Smoking in Public and in Work Places). Too little time has passed since this law was passed so that the effect cannot be measured yet. This measure is becoming more and more popular, even Ireland, the home of pubs has passed such a law and is facing loud criticism from proprietors of bars and pubs. (No Author, 2004. Ireland stubs out smoking in pubs). This is the newest step that policymakers are taking to reduce tobacco consumption and thus the negative impact of smoking and it is not clear what effect it will have. For the purpose of our model, we assume that it will reduce tobacco consumption, but at the same time, it will have a negative effect on gastronomy.
2.4. No new Regulations
No new regulations mean that policymakers should not try to restrict the sale or advertising of tobacco or even increase taxation on tobacco products. Instead, they should resort to alternative measures to reduce the negative impact. Mainly educate people about the negative effect of smoking and provide tobacco dependent treatment. This is mainly addressed at the reason of mankind. This measure is clearly the weakest among the others and will probably have the greatest financial cost. But the financial cost are not the only thing that makes up the economic effect. Whereas new regulations are usually hindering the development of something in the economy (what is usually hard to tell a priori as the economy is a complex system), no new regulations will not have this adverse effect. However, the health effect of it may compare well with the other measure as most of them (where they have been applied) have not necessarily shown the wanted results. More and more countries have started anti-tobacco campaigns and have introduced smoke-free days. It is especially critical to introduce such programs in schools as youngsters are the most vulnerable group to start smoking. The effect of this will be more in the long run and there have not been comprehensive studies to measure this effect.
Tobacco dependent treatment is a very promising program. Only about 2% of smokers that try to quit succeed without assistance. The Royal College of Physicians in Great Britain has found that programs by Britain’s NHS to support tobacco dependent treatment have shown good effects helping people to quit.
3. The Model

In the above we have generally outlined the alternatives that policymakers have at hand to reduce the negative impact of smoking. In the following, we will outline the model we built with the SuperDecisions software to make a suggestion for this issue.
3.1. Strategic Criteria

We first modeled the strategic criteria in a ratings model to obtain priorities for the merits. The model is shown below. We first pairwise compared the strategic criteria with respect to the goal and the pairwise compared the strategic subcriteria with respect to their goal. We then went on to the ratings. We used a template for the ratings scale with the following steps: low-med-high. The picture below depicts the ratings we have done:
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In general, the strategic criteria can be grouped into three categories: political, economic and social. Each of them has sub-criteria. The table below will give a short description of each sub-criterion:
	Sub-criterion:
	Description:

	popularity
	· By taking decisions politicians can gain or lose popularity, politicians will watch that very closely, e.g. by using polls



	monetary support
	· as mentioned above, the tobacco industry has spent significant amounts of money on lobbying, it is unlikely that this amount will increase because of any decision, but for some it might decrease more than for other or it might even not decrease at all

	foreign policy
	· foreign policy might be affected if tobacco import dropped really low due to a specific measure, this might cause the economic decline of countries that are highly dependent on tobacco; when countries decline severely in economic terms that often leads to destabilization and thus it could become an issue for foreign policy

	budget changes
	· some measure will change the tax revenues more than others, we believe that this is a important dimension and therefore added it to the model

	insurance
	· the insurance industry might greatly appreciate a measure that decreases tobacco consumption as one of the reasons why insurance is very expensive is that people get insured when they are not smoking and then start, because it would be too costly to check back on every person that is insured insurance companies incorporate that into their general pricing calculations

	trade relations
	· trade relations might also be affected; this happens due to the same logic as foreign policy might be affected; it seems logical that tobacco companies would rather choose domestically grown tobacco than imported one (which is subject to tariffs)

	demographic
	· if public health changes greatly this can change the demographics of a country in the long run, which has both drawbacks and advantages

	changes in attitudes
	· this could also be a long run effect; peoples attitude towards going out and socializing could change, it is certainly very minor, but we tried to capture as much as possible; but it also be that people totally change their mind and believe that they still want to be free in ther decision and rather appreciate smoking than anything else

	research
	· as smoking decreases there is less patients to research on; therefore research will progress more slowly; on the other hand some measures include giving money to research in order to find better dependent treatment; as research is of general concern it was chosen to be a sub-criterion

	public health
	· public health is definitely of great importance, after all it is one of the main reasons politicians name why they need to take a certain step


We get the following priorities out of the model:
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We use these priorities as the input in the main model.
3.2. The Main Model

In the main model we used the priorities obtained from the other model and went through Benefits, Opportunities, Costs and Risks and under each of those criteria we had a sub network for economic, political and social BOCR’s. The general approach we took was find the logical groups that were going to be affected by a decision and how they generally influence each other and how they would be affected by each of the alternatives. We then went through a number of pairwise comparisons (both node and cluster comparisons) to obtain the results.
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The screenshot below shows the sub network from Economic Risks. 
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4. Results

When we synthesize the model we obtain the results shown below. At first we were somewhat baffled that none of the alternatives seems to be good. Having negative numbers, the best alternative is the one with the smallest absolute value. In our case this is “ban public smoking”.
The reason for the negative numbers is that we obtained higher costs and risks out of the strategic criteria model. We will see later on in sensitivity analysis how this would change if the assessment of costs and risks change.

While the results really puzzled us for a while we went on to do some research on the internet and could identify that all of those measures have not shown the effect that policymakers had hoped for when they passed laws install anyone of them.
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4.1. Results for Benefits

For benefits we obtained the following results: One can see that “No new Regulations” is most beneficial. This result is actually surprising as it seems like this decision is a very soft measure and it is not present in public discussions very much. However, Great Britain has tried this measure and is achieving fairly good results with it.
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4.2. Results for Opportunities

“Regulating sales and restricting advertising” seems to be the most promising measure in terms of opportunities. This result seems very intuitive as the power of advertising is enormous. In the case of smoking, one has to consider that the Formula 1 is largely sponsored by the tobacco industry and this is one of the most successful sports series in the world. The formula one is able to attract one billion viewers for each race that is broadcasted. It seems logical that reducing the impact of advertising should do a very promising job in terms of reducing the negative impact of smoking.
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4.3. Results for Costs

While “regulating sales and restricting advertising” was the most promising in terms of opportunities it is unfortunately also the most costly. We believe that it is the most costly because of the many cross-co-relations that are associated with this decision. There are many industries that would suffer and there is no direct effect on the government’s tax revenues as opposed to raising taxes.
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4.4. Results for Risks

“No new regulations” is the riskiest. There is especially the risk associated with it that while it will not increase government revenues it will also fail to actually reduce the amount of smokers. It is a very new measure that has not been tried by very many policymakers and it is very hard to judge which way it will go. There is also very little data available about how much effect it will have on tobacco consumption. Even if there were more data over a longer time-series it would be very complicated to obtain reliable and comparable results from that. This is due to the fact that this measure has campaigns and other “soft” measures associated with it that have a different effect on different generations. The attitude of a generation is hard to measure and therefore, the mere effect is hard to extract.
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4.5. Sensitivity

Sensitivity is a very interesting issue, because in our case in can change measures from non-preferable to preferable depending on how the assessments for the merits change. Therefore, we will do sensitivity analysis in the following for all of the merits. We expect that if costs and risks become more important this will only change the rank order of the alternatives but we do not expect that any one will become preferable.
4.5.1. Sensitivity for Benefits

The below screenshot shows that as benefits become more and more important the alternatives become preferable. While banning public smoking becomes preferable, it is not the best alternative as benefits’ importance increases further. It also shows that “regulating sales & advertising” is the last one that becomes preferable and it never becomes more preferable than any of the other choices. The implication for policymakers up to this point is that this alternative is inferior to the other and should therefore only be consider if there is an extraordinarily good reason for it.
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4.5.2. Sensitivity for Opportunities
The sensitivity analysis for opportunities shows that the alternatives “ban public smoking” and “regulating sales and advertising” become preferable much more quickly than the other two alternatives. While “ban public smoking” is the first to become preferable, the “regulating sales and advertising” surpasses this one rather soon, therefore, policymakers should be careful making judgment along this borderline.
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4.5.3. Sensitivity for Costs
In our original assessment costs were of great importance. The sensitivity analysis shows that costs have to become less important for any of the alternatives to become preferable. While most alternatives become preferable, the only alternative that does not become preferable at all is “no new regulations”.
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4.5.4. Sensitivity for Risks
Risks are important as an independent variable as most policymakers are rather risk averse as they all fear not being re-elected. It can be inferred from the picture that all the alternatives become preferable if risk is less important, but there is a large gap between “ban public smoking” and the other alternatives. It is interesting to see this as this seems one of the more preferable measures taken by politicians, as described above the State of New York has resorted to this measure also and even Ireland has.
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5. Closing Remarks and Limitations
From the analysis that we have conducted above we conclude, that none of the standard alternatives that policymakers have tried, is actually clearly preferable. It seems as if one is choosing the best of the bad. If there is one suggestion that we would like to make out of our analysis is that policymakers ought to do more thorough research on what really causes people to smoke and try to influence these factors. We believe that people really have to understand that smoking is not good for their health and causes large costs to society before they will actually quit or won’t even start. It seems like the pure economic analysis, that is changing supply and demand curves by standard economic means does not work overly well in this case.
We also conclude that economic models are limited very much in their suitability to solve this problem as most of them assume a rationally acting human being (homo oeconomicus), in the case of tobacco consumption we don’t think that the consumers show such characteristics
Another issue that is often discussed in this context is the addiction that smoking causes and medical research is not clear whether the addiction is merely on a psychological level or if it is also on a physical level. As research progresses in this field policymakers will gain more insight on how to deal with the overall issue.
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