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Abstract

This major paper examines the impacts that the legalization of marijuana has on the consumption and sale of alcohol and cigarettes at the individual and state levels. For the individual level analysis, I use data from the Behavioral Risk Factor Surveillance System from 2006-2016. I find an increase of about 0.5% in the number of daily smokers in legalized states in comparison to non legalized states. There is no significant change in alcohol consumption. At the state level, I gather data from 27 state-level Department of Revenues since 2006 and find that cigarette tax revenue dropped by $19.2 million. The estimates are statistically significant at the 10% level. Furthermore, alcohol tax revenue dropped by $18.4 million, but the estimates are not statistically significant. However, an estimated per dollar exchange of $1 of marijuana revenue for 58 cents of alcohol revenue is found and the estimates are statistically significant at the 1% level.

1. Introduction
The legalization of marijuana has been a hot topic for the last few years, for a couple of reasons. While some people believe we simply should not legalize another social vice, there are also inherent positives and negatives that will come into effect. For instance, a growing literature documents how marijuana directly affects health and may lead to trauma (see Ross et al (2018) and Sabia, Swigert, and Young (2017)). Moreover, legalized marijuana may share a relationship with two other substances, alcohol and cigarettes.[footnoteRef:1] The research question is: what is the impact of legalized marijuana on alcohol and cigarette consumption?  [1:  The side effects of alcohol and smoking are well documented. See, for instance, Boffetta and Hashibe (2006), Keller and Sirota Rosenberg (1971), and Alexandrov et al (2016).] 

There are four possible outcomes. The first scenario is that the sale of marijuana will not affect alcohol or cigarettes. Good and Evans (2015) find that the legalization of marijuana has no statistically significant effect on alcohol consumption. However, this paper has a major pitfall in that the data concludes in 2013, which leaves out the actual opening of marijuana dispensaries. The second potential outcome is that marijuana is a substitute for alcohol and cigarettes. The third potential outcome is that the substances are complements, that partaking in one leads to another. Lastly, there is the possibility that marijuana may impact alcohol and tobacco consumption differently.
Currie and Jagels (2016) provide empirical evidence that legalization in Colorado and Washington has led to an increase in binge drinking, but a decrease in overall alcohol consumption. On the other hand, Choi, Dhaval and Sabia (2016) estimate a 1-1.5% reduction in adult cigarette smoking due to legalized medical marijuana. Using the findings from these papers, I look to broaden their analysis and introduce new states, which have since legalized marijuana (Choi et al. focused on impacts of medical marijuana). 
Taking advantage of legalization in various states, I utilize a difference-in-differences approach. In this analysis, the treated group consists of states that have legalized marijuana, and the control group consists of states that have not legalized it. The study utilizes tax revenue data from each state’s Department of Revenue in order to analyze the impacts at the state level and the Behavioral Risk Factor Surveillance System (BRFSS) for the analysis at the individual level. Using these two separate datasets allows me to check the robustness of my results. 
The state and individual analysis provide results that each tell a different story. At the individual level, I find results similar to Good and Evans (2015). I find that alcohol appears to have not been significantly affected and cigarette smoking frequency is increased by 0.57%. At the state level, I find that Currie and Jagels (2016) correctly estimated a substitution effect between the goods. I estimate a drop of $19.2 million and $18.4 million for cigarettes and alcohol respectively; however, alcohol sales estimates are not found to be statistically significant. 
This major paper contributes to a growing literature on addiction. Many studies find that alcohol and cigarette consumption is notoriously difficult to modify (Adda and Cornaglia (2006); Brodeur (2013); Miron and Zwiebel (1991)). In contrast, Polosa et al. (2011) provide evidence that the release of electronic cigarettes substantially decreased cigarette consumption in smokers not intending to quit. 
In section 2, I lay out the possible mechanisms through which legalized marijuana can affect alcohol and cigarette consumption, as well as arguments for the null hypothesis. Section 3 discusses the data sets used for the analysis. Section 4 presents the identification strategy and model specification. Section 5 presents the results. Section 6 concludes.

2. Conceptual Framework
The impact of marijuana’s legalization on the economy is ambiguous because human behaviour is difficult to forecast. There is a multitude of interaction effects to account for when a new good is introduced into the marketplace; however, addictive substances are known to withstand most negative impacts on their consumption (Becker and Murphy (1988)). Marijuana’s illegal distribution meant the topic lacked data, making it difficult to study. It was thus hard to empirically determine whether this drug would decrease or increase consumption of the other two substances. The avenues in which these goods could potentially interact are made up of both normal substitution reasoning and drug specific explanations.

2.1  Budget constraint and taste preferences
Each consumer is endowed with a certain budget and must choose what to spend it on based on the individual’s preferences. With the recent introduction of legalized cannabis, this simply provides another choice to the consumer. Provided that a given percentage of the population would make the choice for legalized marijuana over alcohol or cigarettes, having a capped budget will lead to a decrease in consumption of the latter substances. However, taste preferences are one of the ways in which the interaction between these three may be unexpected, and where non rationale consumer behaviour comes into play. While some may prefer alcohol to marijuana in a social setting others would elect to combine the two. Although classified as a depressant, when consumed in larger quantities, it has a stimulant effect, which, when combined with the psychoactive qualities of the THC in marijuana, creates a new sensation that is growing increasingly popular amongst youths. Therefore, this may result in either a substitution or an amplification effect. These possibilities are also present for cigarettes, where consuming the two together provides a different experience.

2.2  Network effect 
A secondary effect of the availability of marijuana is the social settings it can create for people. An individual may be more likely to smoke marijuana if they have peers around them already partaking. In addition to those who have previously smoked marijuana, legalization will introduce the drug to a new segment of the population. Bars or cafes dedicated to cannabis will also likely follow legalization. The inclusiveness of this new environment may lead to higher consumption levels by both new consumers and those who would have previously preferred marijuana to alcohol or cigarettes. Bernheim and Rangel (2004) depict addiction as a progressive susceptibility to stochastic environmental cues that can trigger mistaken usage. The authors show that the optimal policy for addictive substances depends on the usage patterns. Subsidizing an addictive substance is the optimal policy when the likelihood of use rises with the level of past experience, while taxing the substance is optimal when the likelihood of use declines with the level of past experience, provided the substance is sufficiently inexpensive.

2.3  Addiction/Abuse
Another aspect of consumer behaviour is their response to addictive substances. As discussed earlier, several studies found that addictive substances do not respond as anticipated to price increases, which in most economic theory would result in a drop in demand outcome, similar to a substitution effect from interaction with other goods. To further this negative impact, providing another source of substance abuse could lead to not only increased harm for the consumer but potentially increased consumption of all substances. Whether it be through new introductions to drugs or simply increased escapism by previous abusers.

2.4  Previous availability
The most well-known and realistic argument for the null hypothesis is that marijuana had wide spread use before its legalization. States that have not yet legalized marijuana almost certainly already include a large subset of the population that use or have used the drug. It is unfortunately unclear whether legalized marijuana drew in a large number of new consumers.

3. Data
For a more comprehensive analysis of marijuana’s effect when introduced to an economy, this paper will look at data on two different levels. First I will look at consumption at the individual level using survey data and then sales at the state level using tax revenue. For both datasets the dummy variables legal, decrim, and medic were created using data on the individual states, becoming 1 when the state legalized, decriminalized, or legalized medical marijuana, respectively, and 0 otherwise. Alaska, Colorado, Maine, Massachusetts, Nevada, Oregon, and Washington legalized in 2015, 2014, 2017, 2016, 2017, 2015, and 2013, respectively. For decriminalization, California, Colorado, Maine, Minnesota, Mississippi, New York, Nebraska, Nevada, North Carolina, Ohio, and Oregon all decriminalized throughout the entire sample while Connecticut, Delaware, Illinois,  Maryland, Massachusetts, Missouri, New Hampshire, Rhode Island, and Vermont decriminalized marijuana in 2011, 2015, 2016, 2014,  2008, 2014, 2017, 2012, and 2013, respectively. Alaska, California, Colorado, Hawaii, Maine, Montana, Nevada, Oregon, Rhode Island, Vermont, and Washington all legalized medical marijuana throughout the sample while Arizona, Arkansas, Connecticut, Delaware, Florida, Illinois, Louisiana, Maryland, Massachusetts, Michigan, Minnesota, New Hampshire, New Jersey, New Mexico, New York, North Dakota, Ohio, Pennsylvania, and West Virginia legalized medical marijuana in 2010, 2016, 2012, 2011, 2016, 2016, 2015, 2014, 2008, 2008, 2014, 2013, 2010, 2007, 2014, 2016, 2016, 2016, and 2017, respectively.

3.1 Individual
To study an individual’s consumption change for both alcohol and cigarettes, I use the Behavioral Risk Factor Surveillance System, a USA health survey conducted over the phone. The BRFSS is run by the Center for Disease Control and Prevention and is conducted annually by each state’s health department. For my analysis I use publicly available data from 2006-2016 for cigarettes, and 2006-2015 for alcohol, note that the data will be handled differently for the cigarette and alcohol analysis.
The survey provides data on cigarettes. I restrict the sample to only those who have smoked a cigarette at one time in their life. This allows me to find the direct impact on those who have consumed a cigarette. The BRFFS then asks the question “Do you now smoke cigarettes every day, some days, or not at all?”. To analyze the results from this question, I generated a dummy variable, which takes the binary value of 1 if the respondent says “everyday” and 0 if they respond “some days” or “not at all”. This variable is the dependent variable used in the regression. Later in robustness checks, I run the regression with every other version of the dummy variable that can be produced from this question. 
For alcohol, the data set is not restricted in the same way. In regards to alcohol consumption, the BRFSS questionnaire asks respondents: “During the past 30 days, how many days per week or per month did you have at least one drink of any alcoholic beverage such as beer, wine, a malt beverage or liquor?” and “During the past 30 days, on the days when you drank, about how many drinks did you drink on the average?”. From these answers, I compute an amount of drinks had in a month, which will be used as the dependent variable in this regression. From there, I dropped all reports of over 720 drinks in a month (a standard 24 case-a-day), with 720 being outlandish (albeit possible given the BRFSS judging standards). 
Table 1 shows the summary statistics for the BRFSS data. Here we can see 25% of smokers are everyday smokers and the average person consumes 11 drinks per month. I also show the natural log of drinks per month plus one so as not to exclude respondents saying they have not drank that month. I use the unrestricted data set to show the statistics of each response for the control variables.

3.2 State
In order to analyze at the state level, a complete dataset is required and was created manually. To compile the data, I scraped data from 27 state Department of Revenue’s websites and gathered information on tax revenue for alcohol, cigarettes and marijuana in the newly legalized areas. I began with states that reported revenue from legalization: Alaska, Colorado, Nevada, Oregon and Washington, which legalized in 2015, 2014, 2017, 2015, and 2013, respectively. I then expanded outwards based on geographical location adding the following states: Alabama, Arkansas, Delaware, Idaho, Indiana, Kansas, Louisiana, Maryland, Michigan, Minnesota, Mississippi, Missouri, Nebraska, New York, Ohio, Oklahoma, South Dakota, Tennessee, Texas, Utah, Virginia and Wyoming. Unfortunately, some states do not publish exact cigarette and alcohol revenue so the data is again divided into subsets for each regression, with 20 states being used for alcohol and 22 being used for cigarettes.
Table 2 presents summary statistics for the state tax revenue data set, before being restricted to each subset. The average state produces $168 million in cigarette tax revenue, with a maximum of $1.14 billion for Michigan. Fewer states produced alcohol tax data to be analyzed with 204 observations as opposed to 220 for cigarettes and the average state produces $101 million in alcohol revenue.  The average state also produces $845,600 in marijuana revenue; however, this calculation also accounts for the states that produce $0, amongst all of the states that actually produced revenue with their average level of revenue of $26 million per year. The natural log of cigarette, alcohol and marijuana revenue (plus one again as not to exclude reports of 0) is also included in this Table as they will be used to measure the elasticity of the two products. The average population of  states included in this data set are 5,605,635 and the average tax on a cigarette package is $1.21. The average beer excise tax rate is 27 cents per beer. However, some states excise tax rates are unavailable for spirits and wines since the sales are controlled directly by the state government. These states are called control or monopoly states; to control for these states, I have generated a binary dummy variable equal to 1 for a control state and 0 for others.

4. Identification Strategy
4.1 Model Specification
The model utilizes a difference-in-differences strategy focusing around the key variable legalst, indicating when a state has legalized marijuana. The treated group consists of states that have legal access to marijuana and the control group consists of states without legal access to marijuana. The model is estimated twice, once with each data set. It is important to note that, in both forms of the equations, the model controls for the instance when a state has decriminalized marijuana (decrimst) and provides medical marijuana (medicst). The model controls for these variables because access to marijuana is not binary (legal or illegal). Many states have started to relax their stance on the drug, without fully committing to legalization. For this model both decrimst and medicst can have a value of 1 at the same time as a state may establish both laws simultaneously, however when legalization comes in to effect, these variables return to 0. In both models,  and  represent the error terms, which are assumed to be i.i.d and normally distributed (0,2).   
The individual dataset will allow us to use the dummy variable legalst to estimate the effect of legalizing at an individual level: 
dailyist = s + t + 1legalst + 2decrimst + 3medicst + Xi + ist    (1)
drinks/mnthist = s + t + 4legalst + 5decrimst + 6medicst + Xi + ist    (2)
In the equations above, 1 and 4 are the coefficients of interest. 1 represents the percentage change of smokers self-identifying as “everyday smokers” when the state they live in legalizes marijuana, while 4 estimates the change in the average number of monthly drinks per reported individual when marijuana is legalized in their state. Xi is a combination of individual control variables, which will be added intermittently with results shown at each stage. The model is first estimated with demographic indicators (gender, age, marital status), state and time fixed effects. Next, we add the additional marijuana policies, followed by ethnicity, employment status, education level, and income level. Both equations have been clustered at the state level.
	For the robustness checks at the individual level, I will use the complete model estimated with the demographic, fixed effect, and marijuana policies. For these checks I will estimate different subgroups of the dataset including males, females, all race groupings, alcohol consumption high and low volume drinkers. I will also run regressions on the natural log of monthly drinks per respondent, as well as smokers no longer smoking, smokers going from smoking some days to none, everyday to none, and everyday to some days.
The second dataset gathered from the state level provides a more intricate look at the sales effect of marijuana.
cigsalesst = s + t + Alegalst + Bdecrimst + Cmedicst + Wst + st     (3)
alcsalesst = s + t + Dlegalst + Edecrimst + Fmedicst + Zst + st     (4)
In the equations above, A and D estimate the effect a state legalizing marijuana has on the state’s tax revenue collected from cigarette and alcohol sales. Wst respresents the control variables cigarette tax rates and population, which vary by state and time. Zst represents the beer tax rate, a dummy variable for control state, and population. It is worth noting that the changes in cigarette and beer tax rates may not be exogenous. State’s may choose these set rates because of impending or previous implementation of legalized marijuana. Again, the models are estimated with different parameters included and reported at each level. First, I begin by accounting for state and year effects, then including variables to represent population, marijuana policies, and tax rates. Again, both equations are clustered at the state level.
	For robustness checks with the state dataset, I estimate two main effects. First, I use marijuana tax revenue to replace the dummy variable legal. This estimates a per dollar exchange between marijuana and cigarettes/alcohol. It is important to note that the variables legal and marsales do not affect the same states at the same time. Most states legalize marijuana for a time period before selling the drug and profiting from it. The second set of regressions use the natural logs of alcohol and cigarette revenue to capture the percentage change due to legalization. While the third set of regressions use the natural log of each variable to estimate the elasticities of both products.

4.2 Identification Assumption
	The key identification assumption is the parallel trends assumption; the treated group would have evolved as the control did without the legalization of marijuana. Due to this assumption, the model controls for decriminalized and medical marijuana, because the access to cannabis is not solely dependent on legalization or not. 	

5. Results and Robustness checks
The results in this section show two different outcomes at the individual and state levels. I include a variety of robustness checks which help shed light on why individual consumption and state level profits lead to different conclusions. As mentioned previously, the model is estimated six times at the individual level and four and five times at the state level for cigarettes and alcohol respectively, adding a different group of control variables at each stage. The final column of each table represents the complete and preferred estimate. All results are reported with robust standard errors, clustered by state.

5.1 Individual Level
Table 3 shows estimates of equation (1) and reports the coefficient 1. Our preferred estimate suggests that legalizing marijuana increases the number of smokers who are everyday smokers by 0.57%. The estimate is statistically significant at the 5% level. These estimates hold their positive correlation throughout all versions of the model, but become statistically significant only once I control for education and income. Controlling for a state’s other marijuana policies, i.e., decriminalizing or legalizing medical marijuana, appears to have a large affect on the outcome of our variable of interest; however, they do not produce statistically significant results themselves.
Table 4 reports the coefficient 4 from equation (2). The complete model shows that legalizing marijuana increases the number of monthly drinks consumed by an individual by 0.39 beers, which is statistically significant at the 15% level. Other versions of the model estimate this coefficient to as high as 0.45 beers, but the estimates remain insignificant at conventional levels. This would bring the average number of beers had by a respondent up from 11.47 to 11.86 per month. Again, decriminalizing marijuana produces statistically insignificant results; however, for columns 3-5, medical marijuana has a significant impact on drinks per month at the 10% level. The average coefficient found here is -0.36, which almost offsets the increase caused by full legalization.
 
5.1.1 Individual Level: Robustness Checks
As mentioned before, the previous dependent dummy variable was generated from a BRFSS question where the value 1 represented smokers who smoke everyday and 0 smokers who reported smoking some days or none. For the first set of robustness checks, I generate all other versions of this dummy variable and re-estimate the complete version of the model. The results are reported in Table 5. In column 1, the dependent variable is a dummy for whether the respondent is smoking some or every day (in comparison to none). In column 2, the dependent variable is a dummy for whether the respondent is smoking some days (in comparison to none). In column 3, the dependent variable is a dummy for whether the respondent is smoking every day (in comparison to none). In column 4, the dependent variable is a dummy for whether the respondent is smoking every day (in comparison to some days). The results remain fairly consistent with our findings including significance at the 5% level for columns 1 and 3. Column 1 specifically shows that legalization increases by 0.56% the number of smokers reporting smoking at least some days as opposed to none. 
Next, in Table 6, I estimate the effect of the policy for different subsamples. Again, the results are consistent amongst all groups, with females reporting a greater increase in daily smoking than men. The estimate suggests that legalization increases smoking by 0.67% for women. The estimate is statistically significant at the 5% level. The difference-in-differences also suggest that mixed-race respondents experienced the highest increase of everyday smoking with an estimated effect of 2.12%.
For alcohol consumption, I present two set of robustness checks. First, I divide the dataset into different subgroups based on the amount of monthly drinks reported. The results in Table 7 show the effect of legalization on individuals reporting above and below the average of 11.47 drinks per month, inside and outside one standard deviation (0-39 drinks per month), and a low number of drinks (below five and two drinks per month). In this table, we can see that the increase in the number of drinks is largest in high volume drinkers. However, the estimate is imprecise and not statistically significant. There is a decrease of 0.005 drinks a month amongst those reporting two drinks or less a month which is significant at the 12% level. Casual drinkers, those inside one standard deviation, see an increase of 0.18 drinks per month, which is found to be significant at the 1% level. 
Finally, I estimate the regression by gender and ethnic groups in Table 8. Amongst male, female, Hispanic and other race respondents, we do not see statistically significant changes in the number of drinks per month. However, for White respondents we see an increase of 0.48 drinks per month. The estimate is significant at the 5 percent level. Amongst mixed race respondents, we see the largest increase of any subsample at 3.19 drinks per months (significant at the 5% level). Counter to all other findings in this model, I find that Black respondents report a decrease in the number of drinks per month of  about 1.3 drinks. The estimate is found to be significant at the 1% level.

5.2 State Level
Table 9 reports the results of regression (3), particularly the coefficient A. Here, we find a state’s decision to legalize marijuana has the opposite impact on its tax revenue than it did on individual consumption. In all forms of this model, we see a decrease of millions of dollars. The preferred model reports a decrease of $19.2 million, which is found to be significant at the 10% level. This would cost the average state 8.75% of its tax revenue from cigarettes. Decriminalization and medical marijuana also report losses of millions of dollars in each state of the model, with the only statistically significant coefficient to report being decriminalization -13.8 million in column 3 at the 5% level. 
Table 10 outlines the results of coefficient D from regression (4). Again we see the opposite impact of what is found at the individual level, with the complete model estimating a loss of $18.4 million, significant at the 14% level. This would cost the average state 5.49% of it’s yearly alcohol tax revenue. The model is found to be statistically significant in column 2, where legalization reports a $16.6 million loss (p<.1) while only controlling for state, year, and population. Neither decriminalization or legalizing medical marijuana are found to be statistically significant in any form of the model, however population and beer tax are found to be significant in all forms of the model they are included in.

5.2.1 State Level: Robustness Checks
For robustness checks at the state level, there are two questions examined. First, I estimate a per-dollar exchange of marijuana tax revenue and cigarette/alcohol revenue. Next, I estimate the elasticities of marijuana and cigarette/alcohol revenue.
The estimates of the per dollar exchange of marijuana and cigarettes is reported in Table 11. Column 4, my preferred regression, reports a loss of 7.6 cents of cigarette tax revenue for every dollar gained in marijuana tax revenue. However, no version of this model shows results that are statistically significant. There is a difference in the effect of sales revenue and the legalization of marijuana. Several states did not begin to open dispensaries and collecting revenue until months or years after the initial legalization. This means legalization could have a lagged effect on consumption patterns. Neither decriminalization or medical marijuana is found to have a statistically significant impact, while cigarette taxes are significant in the complete model.
Next, I estimate the elasticities of marijuana and cigarette sales. Table 12 shows that an increase of 1% in marijuana sales increases cigarette sales by .15%. This is opposite of what is reported in Table 14, however neither coefficient is significantly different from 0.
Table 13 outlines the per dollar exchange of marijuana and alcohol. Every version of this model shows a decrease of 46-58 cents while the complete model estimates a decrease of 58 cents per one dollar gained in marijuana revenue, this result is significant at the 1% level. The difference in significance and volume compared to the original model is assumed to be from the lag in time between the legalization of marijuana and the actual sales of the substance. Decriminalization and medical marijuana are not found to be statistically significant in any form of the model.
The elasticities of marijuana and alcohol sales are shown in Table 14, which shows a 1% increase in marijuana revenue leads to a .03% decrease in alcohol revenue in the complete form of the model. The estimate is not statistically significant at conventional level. Decriminalization again shows an increase of 6.5% alcohol tax revenue, now significant at the 10% level. Medical marijuana is again not found to be significant in any form of the model.

6 Conclusion
In this paper, I identify competing evidence of a complement and substitution effect between legalized marijuana with alcohol and cigarettes. I do this by examining the effect of state legalization both at the individual and the state level, which produces two different set of outcomes. At the individual level, legalization appears to cause an increase in the frequency of smoking and number of drinks consumed per month. However, for alcohol, these results are not found to be significantly different from 0. For cigarettes, the results are very small in magnitude, but statistically significant at the 5% level. At the state level, I find that when a state legalizes it significantly reduces cigarette tax revenue by $19.2 million. The estimates are significant at the 10% level. Similarly, alcohol tax revenue reduces by $18.4 million.
Many plausible factors could explain the divergence of results at the individual and state level. For example, relying on the responses of individuals is not as dependable as verified tax reports. This becomes increasingly worrisome when you include the fact that cigarettes and alcohol have a negative connotation when consumed at high levels. This could alter reporting of some individuals differently than others by treatment. Secondly, for cigarette reporting, we measure the frequency of smoking, not the actual consumption of cigarettes. While daily smokers probably smoke more cigarettes than occasional smokers, it is not guaranteed. A respondent who reports smoking some days may smoke three or four cigarettes on those days while another who answers everyday may have one per day. There is also the vagueness that is included in a “some days” response, it is possible individuals have gone from smoking five days per week to two, which would reduce their intake, but would not translate to the survey response. And the final explanation comes from the robustness checks. On the smoking side, I find that smoking from some days as opposed to everyday has increased slightly, however not significantly so. For alcohol, I identify that drinking amongst Black, Hispanic, other races, and low volume drinkers decreases as a result of legalization. It is possible that one or a combination of these groups are under represented by the survey. This is evident by the fact that American’s population as of July 1st reported by the United States Census Bureau was 13.3% Black/African American and 17.8% Hispanic/Latino while our survey responders are 7.54% and 7.41% respectively. Further study in to specific demographics may be warranted as this is where I find the most drastic and significant results. Black respondents report a drop of over one whole drink per month while mixed race respondents report over 3 drinks extra per month when their given state legalizes. 
This a new area of research as legalization has only recently become a factor in the economy. Future research is thus needed as more states legalize marijuana and release reports with accurate data to be analyzed. With that in mind, I do think that this paper provides sufficient evidence that the effect of marijuana on society must take in to consideration how it interacts with other substances must be taken into consideration.
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Table 1: BRFSS Smoking and Drinking Summary Statistics

	Variable
	Observations
	Mean
	Std Dev
	Min
	Max

	Days Smoked
	1,714,428
	2.4051
	0.8626
	1
	3

	Daily
	1,714,428
	0.2515
	0.4339
	0
	1

	Not Smoking
	1,714,428
	0.6566
	0.4748
	0
	1

	Some to None
	1,283,224
	0.8773
	0.3281
	0
	1

	Everyday to None
	1,556,927
	0.723
	0.4475
	0
	1

	Everyday to Some
	588,705
	0.2675
	0.4427
	0
	1

	ln drnks/mnth
	3,172,021
	1.5173
	1.9859
	0
	9.21

	drnks/mnth
	3,077,217
	11.4763
	27.7014
	0
	720

	Legal
	3,868,911
	0.0224
	0.1479
	0
	1

	Decrim
	3,868,911
	0.3146
	0.4644
	0
	1

	Medic
	3,868,911
	0.3536
	0.4781
	0
	1

	Male
	3,868,911
	0.4145
	0.4926
	0
	1

	Age 18 – 24
	3,868,911
	0.0412
	0.1988
	0
	1

	Age 25 – 34
	3,868,911
	0.1076
	0.3099
	0
	1

	Age 35 – 44
	3,868,911
	0.1450
	0.3521
	0
	1

	Age 45 – 54
	3,868,911
	0.1883
	0.3910
	0
	1

	Age 55 – 64
	3,868,911
	0.2122
	0.4088
	0
	1

	Age 65+
	3,868,911
	0.3056
	0.4607
	0
	1

	Married
	3,868,911
	0.5665
	0.4956
	0
	1

	Divorced
	3,868,911
	0.1351
	0.3418
	0
	1

	Widowed
	3,868,911
	0.1218
	0.3270
	0
	1

	Separated
	3,868,911
	0.0190
	0.1365
	0
	1

	Never Married
	3,868,911
	0.1210
	0.3374
	0
	1

	Unmarried Couple
	3,868,911
	0.0266
	0.1610
	0
	1











Table 1: BRFSS Smoking and Drinking Summary Statistics 

	Variable
	Observations
	Mean
	Std Dev
	Min 
	Max

	White
	3,868,911
	0.7923
	0.4056
	0
	1

	Black
	3,868,911
	0.0748
	0.2631
	0
	1

	Other
	3,868,911
	0.0413
	0.1990
	0
	1

	Multiracial
	3,868,911
	0.0173
	0.1307
	0
	1

	Hispanic
	3,868,911
	0.0741
	0.2620
	0
	1

	Employed
	3,868,911
	0.4794
	0.4996
	0
	1

	Self Employed
	3,868,911
	0.0939
	0.2917
	0
	1

	Out of Work > 1 Year
	3,868,911
	0.0257
	0.1581
	0
	1

	Out of Work < 1 Year
	3,868,911
	0.0260
	0.1591
	0
	1

	Homemaker
	3,868,911
	0.0693
	0.2541
	0
	1

	Student
	3,868,911
	0.0208
	0.1426
	0
	1

	Retired
	3,868,911
	0.2849
	0.4514
	0
	1

	Kindergarten or Less
	3,868,911
	0.0011
	0.0332
	0
	1

	Grade 1 – 8
	3,868,911
	0.0226
	0.1487
	0
	1

	Grade 9 – 11
	3,868,911
	0.0478
	0.2133
	0
	1

	High School or GED
	3,868,911
	0.2789
	0.4485
	0
	1

	College Year 1 - 3
	3,868,911
	0.2724
	0.4452
	0
	1

	College
	3,868,911
	0.3771
	0.4847
	0
	1

	Income < $10,000
	3,868,911
	0.0409
	0.1981
	0
	1

	Income $10,000 - $14,999
	3,868,911
	0.0489
	0.2158
	0
	1

	Income $15,000 - $19,999
	3,868,911
	0.0721
	0.2586
	0
	1

	Income $20,000 - $24,999
	3,868,911
	0.0942
	0.2921
	0
	1

	Income $25,000 - $34,999
	3,868,911
	0.1204
	0.3254
	0
	1

	Income $35,000 - $49,999
	3,868,911
	0.1572
	0.3640
	0
	1

	Income $50,000 - $74,999
	3,868,911
	0.1700
	0.3757
	0
	1

	Income $75,000+
	3,868,911
	0.2962
	0.4566
	0
	1
















Table 2: Alcohol and Cigarette Tax Revenue Data Summary Statistics

	Variable
	Observations
	Mean
	Std Dev
	Min
	Max

	Cigarette Sales
	220
	168,000,000
	252,000,000
	3,540,072
	1,140,000,000

	ln Cigarette Sales
	220
	17.9638
	1.48106
	15.07966
	20.853

	Alcohol Sales
	204
	101,000,000
	216,000,000
	2,954,863
	1,220,000,000

	ln Alcohol Sales
	204
	17.41087
	1.30705
	14.89896
	20.92029

	Marijuana Sales
	277
	845,600
	6,775,976
	0
	71,400,000

	ln Marijuana Sales
	277
	0.51134
	2.82254
	0
	18.08413

	Legal
	277
	0.05776
	0.23371
	0
	1

	Decriminalized
	277
	0.33213
	0.47183
	0
	1

	Medical
	277
	0.33574
	0.47310
	0
	1

	Cigarette Tax
	277
	1.21722
	0.86063
	0.17
	4.35

	Beer Tax
	277
	0.27390
	0.26924
	0.02
	1.29

	Control State
	277
	0.34296
	0.47556
	0
	1

	Population
	277
	5605635
	5,771,319
	522,667
	28,300,000


















Table 3: Legalization on Daily Smoking

	 
	daily
	daily
	daily
	daily
	daily
	daily

	legal
	0.0022
	0.0034
	0.0037
	0.0040
	0.0049*
	0.0057**

	(SE)
	(.0037)
	(.0038)
	(.0038)
	(.0037)
	(.0029)
	(.0027)

	
	
	
	
	
	
	

	State, Month, Year
	✓
	✓
	✓
	✓
	✓
	✓

	Demographics
	✓
	✓
	✓
	✓
	✓
	✓

	Marijuana Policies
	
	✓
	✓
	✓
	✓
	✓

	Ethnicity
	
	
	✓
	✓
	✓
	✓

	Employment
	
	
	
	✓
	✓
	✓

	Education
	
	
	
	
	✓
	✓

	Income
	
	
	
	
	
	✓

	
	
	
	
	
	
	

	# of Observations
	1,714,428
	1,714,428
	1,714,428
	1,714,428
	1,714,428
	1,714,428

	R-squared
	0.0824
	0.0824
	0.0833
	0.0878
	0.1103
	0.1172


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)













Table 4: Legalization on Drinks per Month

	 
	drnks/mnth
	drnks/mnth
	drnks/mnth
	drnks/mnth
	drnks/mnth
	drnks/mnth

	legal
	0.4415
	0.4097
	0.4431
	0.4481
	0.4455
	0.3859

	(SE)
	(.288)
	(.3048)
	(.2996)
	(.303)
	(0.291)
	(0.2595)

	
	
	
	
	
	
	

	State, Month, Year
	✓
	✓
	✓
	✓
	✓
	✓

	Demographics
	✓
	✓
	✓
	✓
	✓
	✓

	Marijuana Policies
	
	✓
	✓
	✓
	✓
	✓

	Ethnicity
	
	
	✓
	✓
	✓
	✓

	Employment
	
	
	
	✓
	✓
	✓

	Education
	
	
	
	
	✓
	✓

	Income
	
	
	
	
	
	✓

	
	
	
	
	
	
	

	# of Observations
	3,077,217
	3,077,217
	3,077,217
	3,077,217
	3,077,217
	3,077,217

	R-squared
	0.0478
	0.0135
	0.0521
	0.0529
	0.0534
	0.0568


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)












Table 5: Legalization on Smoking Volume

	 
	not smoking
	some to none
	every to none
	every to some

	legal
	-0.0056**
	-.0019
	-0.0064**
	0.0010

	(SE)
	(.0026)
	(.0012)
	(.0029)
	(.0052)

	
	
	
	
	

	State, Month, Year
	✓
	✓
	✓
	✓

	Demographics
	✓
	✓
	✓
	✓

	Marijuana Policies
	✓
	✓
	✓
	✓

	Ethnicity
	✓
	✓
	✓
	✓

	Employment
	✓
	✓
	✓
	✓

	Education
	✓
	✓
	✓
	✓

	Income
	✓
	✓
	✓
	✓

	
	
	
	
	

	# of Observations
	1,714,428
	1,283,224
	1,556,927
	588,705

	R-squared
	0.1685
	0.1010
	0.1585
	0.0365


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)














Table 6: Legalization on Daily Smoking by Demographic

	 
	daily
	daily
	daily
	daily
	daily
	daily
	daily

	legal
	0.0044
	0.0067**
	0.0052*
	0.0051
	0.0097
	0.0212*
	0.0049

	(SE)
	(.0028)
	(.0031)
	(.0027)
	(.0238)
	(.0087)
	(.0112)
	(.0084)

	
	
	
	
	
	
	
	

	Male
	✓
	
	
	
	
	
	

	Female
	
	✓
	
	
	
	
	

	White
	
	
	✓
	
	
	
	

	Black
	
	
	
	✓
	
	
	

	Other
	
	
	
	
	✓
	
	

	Mixed
	
	
	
	
	
	✓
	

	Hispanic
	
	
	
	
	
	
	✓

	
	
	
	
	
	
	
	

	#ofObservations
	814,719
	899,709
	1,416,747
	106,569
	62,609
	33,933
	94,570

	R-squared
	0.1207
	0.1148
	0.4018
	0.1081
	0.0882
	0.1052
	0.0569


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)















Table 7: Legalization on Drinks per Month by Drinking Volume

	 
	drnks/mnth
	drnks/mnth
	drnks/mnth
	drnks/mnth
	drnks/mnth
	drnks/mnth

	legal
	0.027**
	0.2347
	0.1787***
	0.6086
	0.0001
	-.0047

	(SE)
	(.0122)
	(.451)
	(.029)
	(.9083)
	(.0274)
	(.0029)

	
	
	
	
	
	
	

	Below Average
	✓
	
	
	
	
	

	Above Average
	
	✓
	
	
	
	

	Inside SD
	
	
	✓
	
	
	

	Outside SD
	
	
	
	✓
	
	

	5 and Under
	
	
	
	
	✓
	

	2 and Under
	
	
	
	
	
	✓

	
	
	
	
	
	
	

	# of Observations
	2,317,978
	759,239
	2,818,936
	258,281
	2,059,946
	1,776,732

	R-squared
	0.0905
	0.0557
	0.0906
	0.0632
	0.0745
	0.0494


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)













Table 8: Legalization on Drinks per Month by Demographic

	 
	drnks/mnth
	drnks/mnth
	drnks/mnth
	drnks/mnth
	drnks/mnth
	drnks/mnth
	drnks/mnth

	legal
	0.2818
	0.5014
	0.4835**
	-1.3153***
	-0.0149
	3.1891**
	-0.9307

	(SE)
	(.2193)
	(.3178)
	(.2118)
	(.3348)
	(.2697)
	(1.3453)
	(.9592)

	
	
	
	
	
	
	
	

	Male
	✓
	
	
	
	
	
	

	Female
	
	✓
	
	
	
	
	

	White
	
	
	✓
	
	
	
	

	Black
	
	
	
	✓
	
	
	

	Other
	
	
	
	
	✓
	
	

	Mixed
	
	
	
	
	
	✓
	

	Hispanic
	
	
	
	
	
	
	✓

	
	
	
	
	
	
	
	

	#ofObservations
	1,247,175
	1,830,042
	2,453,596
	227,320
	123,426
	52,739
	220,136

	R-squared
	0.0209
	0.0343
	0.0576
	0.0395
	0.0423
	0.0544
	0.0535


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)

















Table 9: Legalization on Cigarette Tax Revenue

	 
	Cigarette Sales
	Cigarette Sales
	Cigarette Sales
	Cigarette Sales

	legal
	-3,539,166
	-20,300,000
	-21,900,000
	-19,200,000*

	(SE)
	(10,000,000)
	(13,900,000)
	(11,700,000)
	(10,900,000)

	
	
	
	
	

	State, Year
	✓
	✓
	✓
	✓

	Population
	
	✓
	✓
	✓

	Marijuana Policy
	
	
	✓
	✓

	Cigarette Tax
	
	
	
	✓

	
	
	
	
	

	# of Observations
	220
	220
	220
	220

	R-squared
	0.9876
	0.9884
	0.9891
	0.9899


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)













Table 10: Legalization on Alcohol Tax Revenue

	 
	Alcohol Sales
	Alcohol Sales
	Alcohol Sales
	Alcohol Sales
	Alcohol Sales

	legal
	-17,700,000
	-16,600,000*
	-16,100,000
	-15,800,000
	-18,400,000

	(SE)
	(26,700,000)
	(8,900,949)
	(9,439,537)
	(9,573,285)
	(12,000,000)

	
	
	
	
	
	

	State, Year
	✓
	✓
	✓
	✓
	✓

	Population
	
	✓
	✓
	✓
	✓

	Marijuana Policy
	
	
	✓
	✓
	✓

	Beer Tax
	
	
	
	✓
	✓

	Control State
	
	
	
	
	✓

	
	
	
	
	
	

	# of Observations
	204
	204
	204
	204
	204

	R-squared
	0.9707
	0.9975
	0.9975
	0.9980
	0.9981


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)
















Table 11: Marijuana Tax Revenue on Cigarette Tax Revenue

	 
	Cigarette Sales
	Cigarette Sales
	Cigarette Sales
	Cigarette Sales

	Marijuana Sales
	-0.1531
	-0.3355
	0.3329
	-0.0755

	(SE)
	(.1639)
	(.4317)
	(.3802)
	(.3318)

	
	
	
	
	

	State, Year
	✓
	✓
	✓
	✓

	Population
	
	✓
	✓
	✓

	Marijuana Policy
	
	
	✓
	✓

	Cigarette Tax
	
	
	
	✓

	
	
	
	
	

	# of Observations
	220
	220
	220
	220

	R-squared
	0.9876
	0.9882
	0.9890
	0.9897


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)
















Table 12: Natural Log of Marijuana Tax Revenue on the Natural Log of Cigarette Tax Revenue

	 
	ln Cigarette Sales
	ln Cigarette Sales
	ln Cigarette Sales
	ln Cigarette Sales

	ln Marijuana Sales
	0.0039
	-0.0024
	-0.0029
	0.0015

	(SE)
	(.0052)
	(.0063)
	(.0064)
	(.0061)

	
	
	
	
	

	State, Year
	✓
	✓
	✓
	✓

	Population
	
	✓
	✓
	✓

	Marijuana Policy
	
	
	✓
	✓

	Cigarette Tax
	
	
	
	✓

	
	
	
	
	

	# of Observations
	220
	220
	220
	220

	R-squared
	0.9893
	0.9898
	0.9899
	0.9906


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)












Table 13: Marijuana Tax Revenue on Alcohol Tax Revenue

	 
	Alcohol Sales
	Alcohol Sales
	Alcohol Sales
	Alcohol Sales
	Alcohol Sales

	Marijuana Sales
	-0.4624
	-0.5667***
	-.5519***
	-0.5737***
	-.5835***

	(SE)
	(.4306)
	(.1816)
	(.1896)
	(.1869)
	(.1888)

	
	
	
	
	
	

	State, Year
	✓
	✓
	✓
	✓
	✓

	Population
	
	✓
	✓
	✓
	✓

	Marijuana Policy
	
	
	✓
	✓
	✓

	Beer Tax
	
	
	
	✓
	✓

	Control State
	
	
	
	
	✓

	
	
	
	
	
	

	# of Observations
	204
	204
	204
	204
	204

	R-squared
	0.9706
	0.9976
	0.9976
	0.9981
	0.9982


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)
















Table 14: Natural Log of Marijuana Revenue on the Natural Log of Alcohol Tax Revenue

	 
	ln Alcohol Sales
	ln Alcohol Sales
	ln Alcohol Sales
	ln Alcohol Sales
	ln Alcohol Sales

	ln Marijuana Sales
	-.0010
	-0.0012
	-0.0005
	-0.0002
	-0.0003

	(SE)
	(.0019)
	(.0014)
	(.0014)
	(.0016)
	(.0014)

	
	
	
	
	
	

	State, Year
	✓
	✓
	✓
	✓
	✓

	Population
	
	✓
	✓
	✓
	✓

	Marijuana Policy
	
	
	✓
	✓
	✓

	Beer Tax
	
	
	
	✓
	✓

	Control State
	
	
	
	
	✓

	
	
	
	
	
	

	# of Observations
	204
	204
	204
	204
	204

	R-squared
	0.9982
	0.9985
	0.9986
	0.9990
	0.9991


*** represents significance at the 1% level (p<.01), ** represents significance at the 5% (p<.05), and * represents significance at the 10% (p<.1)





