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Introduction



Marijuana is the most widely used illicit substance in the United States with 7.3% of the population over 12 years of age reporting past month use in 2012, and 40.3% of current users reporting daily or almost daily use. This high prevalence of use occurred despite a potentially high probability of facing legal penalties. In 2010, there were 1.6 million state and local arrests involving drugs, 52% of which were marijuana-related.1 Given the high costs of the United States’ strict enforcement policy, coupled with low perceived detriments of recreational cannabis use, it is important for researchers to examine whether the monetary benefits of relaxing current marijuana prohibition policy will outweigh the health and social costs of a potential increase in demand for marijuana due to the decreased legal and commodity costs of marijuana consumption following steps toward legalization. To date, twenty-two states and Washington DC have taken steps toward marijuana legalization by passing medical marijuana laws (MMLs). Decreasing the price of marijuana through such policy changes will likely a↵ect marijuana consumption, and this may have downstream consequences on health, productivity, and other substance use. While prior research has used categorical state-time variation in MML enactment to estimate the responsiveness of marijuana consumption to these policies, the literature has reached little consensus. This paper attempts to reconcile these di↵erences by assessing whether a binary variable for having a MML in place is sufficient to identify how the legalization of the medical use of marijuana a↵ects statewide consumption patterns. Specifically, I propose an alternative independent variable that more precisely indicates demand changes resulting from MML enactment and accounts for the dynamics of such a policy intervention. After collecting all publicly available data on count of patients registered for medical marijuana, I compare the results from ... I find ... The paper proceeds as follows. Section 2 provides a brief literature review, and section MODEL presents a simple depiction of the channels through which MMLs might a↵ect marijuana consumption. Section 3 explains the data used in my analysis, while section 4 contains my empirical framework and estimation results, section DISCUSSION provides discussion and direction for future research.
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46% of arrests were for possession, and 6% for sales or distribution.



2



2 2.1



Background and Literature Review History of Medical Marijuana Law Policy



In the past few decades, some states have moved toward more relaxed marijuana policies by allowing for the regulated medical use of marijuana, though this state legislation contradicts the federal government’s stance. In 1996, with its enactment of the Compassionate Use Act (Proposition 215), California became the first state to institute medical marijuana laws (MMLs), which removed “criminal penalties for using, possessing and cultivating medical marijuana [and providing] . . . immunity from prosecution to physicians who recommended the use of medical marijuana to their patients.”(Rees et al., 2011, p. 4) Since then, twenty-one additional states and Washington D.C. have decriminalized the use of medical marijuana, though each state’s legislation di↵ers in the specific allowances made. Table 1 shows a summary of state laws that became e↵ective before 2012 and Appendix A details the processes by which the laws were enacted. Most states have passed amendments, which greatly change the specific provisions of the original law. The specifics of MML policies are important in that they will impact the magnitudes of changes in supply (e.g. through dispensary and home cultivation allowances) and demand (e.g. through criminal protection and possession limits). By ignoring di↵erences between states in these allowances that often change over time, estimation will omit variation both between states and over time. For example, MMLs in Alaska and California di↵er greatly in the number of individuals that would potentially be a↵ected. Alaska’s law has relatively strict standards on the severity of medical condition that would qualify a patient to obtain medical marijuana; even upon receiving a medical marijuana card, Alaska’s measure does not protect the patient from arrest, but can only be used as an affirmative defense in court. Additionally the possession limits are low (one usable ounce, three mature plants) and dispensaries are not permitted. In contrast, California’s law does not restrict the conditions for which a patient could qualify for medical marijuana; patients only need a written recommendation from a physician. With this recommendation, patients can legally possess eight ounces of usable marijuana and six mature plants, and these amounts can be obtained through dispensaries or by home cultivation. If a patient possesses amounts under the legal limit, they are protected from criminal prosecution or sanction. Arguably, the marginal e↵ect of MML enactment in California would be greater than in Alaska, as the marginal decrease in legal costs is significantly larger. By treating MMLs across states as equivalent, this heterogeneity will not be captured, and estimates of the impact of MMLs on marijuana use will be
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biased. An additional issue in using a dichotomous variable for MML enactment is that this does not capture dynamics in the policy. Most states have passed amendments to the original law, often implementing measures that could have large e↵ects on incentives to increase or initiate marijuana use. While California’s original legislation was enacted in 1996, it was not until Senate Bill 420 passed in 2003 that language was included in the law allowing for “collective cultivation of marijuana for medical purposes.” Following the passage of this bill, the number of dispensaries in California expanded rapidly, leading to a large rise in marijuana supply in the state. The results of this increased access to marijuana for those without a marijuana supply network in place, and would have a higher potential to spillover into the adolescent marijuana market. Montana also made significant changes to its original law (passed in 2004) with Senate Bill 423, e↵ective in July, 2011. The amendment decreased possession limits, restricted qualifying conditions, and prevented caregivers from receiving compensation and from servicing more than three patients. These changes would greatly decrease the number of qualifying patients and the supply of marijuana in Montana, a change not captured by a binary variable for MML in place or not. Below I describe the previous literature, which has largely estimated the e↵ects of MMLs on marijuana consumption by using a categorical variable for law enactment. I then explain how incorporating registration data with past analysis can contribute to this research.



2.2



Previous Literature and Contribution of This Paper



Much of the literature evaluating the costs and benefits of cannabis legalization has used state-time variation in MML policy to estimate how sensitive consumers are to changes in the costs of marijuana use. However, prior estimates of MMLs’ impact on substance use di↵ers substantially across studies. Point estimates for the impact of MMLs on marijuana use (or behaviors related to marijuana consumption) range from significantly negative, to statistically insignificant, to significantly positive. Figure 1 plots point estimates of the treatment e↵ect of MML enactment from existing studies by age and model specification. The variation in these results raises questions regarding the validity of the identification strategies employed in the literature. Potential reasons underlying the discrepancy are (1) age group analyzed, (2) unmodeled dynamics of MML policy, and (3) heterogeneity in state policy. I address each of these potential factors below. Given the nature of MML policy, the e↵ects of marijuana use will di↵er by age group. For the most part, MMLs only increase supply and decrease legal and search 4



costs for adults2 . Thus, while MML enactment should unambiguously raise marijuana use for individuals aged 18 and over, the e↵ects on adolescents are less clear. The competition legal marijuana outlets put on the black-market may push street dealers into other activities, raising marijuana search costs for those who cannot obtain medical marijuana legally, such as minors or recreational users in states with strict medical criteria. Alternatively, spillover of medical marijuana to the recreational market may decrease the search costs faced by all ages. Wall et al. (2011) use National Survey of Drug Use and Health (NSDUH) and find that MMLs lead to an increase in marijuana consumption by those aged 12-17. In response to this paper, Harper et al. (2012) use the same data but, controlling for state fixed e↵ects, find a significantly negative impact of MMLs on adolescent marijuana use. Since both studies use the NSDUH (available only after 2002), they are limited in having only five states to identify changes caused by MMLs. Additionally, neither study accounts for di↵erences between states in pre-existing marijuana use trends. If states that pass MMLs had increasing trends in use, while non-enacting states had decreasing trends, their methodology would overestimate the impact of MMLs on use. In Anderson et al. (2012), the authors measure the e↵ect of MMLs on teenage substance use with datasets that cover thirteen treated states and attempt to account for potential trend di↵erences. They find negative e↵ects on marijuana consumption for individuals under 17 years of age, the inclusion of state-specific trends causes their estimates to lose significance. While this inclusion o↵ers one way to account for di↵erences in trends prior to MML enactment, Wolfers (2006) shows that statespecific trend inclusion may confound pre-existing trends with the dynamics of MML policy. This issue arises if there are dynamic responses to a policy shock, as the statespecific trends will partly capture these unmodeled dynamics. This is of particular concern if there are later amendments to the law that would a↵ect marijuana supply and demand, since significant changes in use may not be observed for several years following MML enactment. In all, the impact of MMLs on adolescent marijuana use is inconclusive. Fewer studies have analyzed the impact of MMLs on adults; the results of these studies, which typically employ a di↵erence-in-di↵erences (DID) approach, point to issues with the validity of this identification strategy. Rees et al. (2011) separately look at three MML states in the NSDUH, comparing marijuana use with neighboring states.3 . They find MMLs are associated with significant increases in adult marijuana 2



While minors can qualify for medical marijuana, they have much stricter qualifying standards and require parental consent 3 There is little evidence of immediate cross-border e↵ects of MML policies, though there are some news reports about spillover e↵ects from CO to NE following US Attorney General Holder’s
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use in Montana and Rhode Island, but not in Vermont. Wen et al. (2014) use the same dataset at the individual-level to examine the e↵ects of seven MML states; they find changes in use, frequent use, and dependence for adults aged 21 and older, magnitudes of which range from -0.57 percentage points (VT) to 5.07 percentage points (MT) for probability of past-month marijuana use. Their results are robust to the inclusion of state-specific trends, and they find no significant e↵ect two years post-enactment. Chu (2013) finds MMLs increase rates of both arrest for marijuana possession and treatment for marijuana dependence for adult males, though these results are sensitive to model specification, and he finds contradictory results for California and Colorado. These results suggest the importance of accounting for heterogeneity in state policy. Pacula et al. (2013) address this by focusing on variation in MML specifics instead of using a single dichotomous indicator for whether a state enacts an MML. They find evidence that the increase in adult use caused by MMLs is driven by dispensary availability, home cultivation permission, and mandatory registration laws. However, Anderson and Rees (2014) argue that these results are flawed because they define dispensary as the year in which the provision allowing them was enacted, not the year in which dispensaries became operational. Thus, it seems unclear what can be learned even through categorical variables that account for specifics of MML policy that di↵er by state. Overall, the limitations of a categorical variable for MML policy are twofold. Firstly, with the inclusion of state and year fixed e↵ects, a unilateral dummy for MML will not account for any dynamics beyond a discrete shift in marijuana use caused by policy implementation. Thus, given that MML policies within state tend to evolve over time and individuals will react accordingly, any reduced-form analysis assuming an immediate response to MML policy will be misspecified. This presents an additional issue when state-specific trends are included, as these trends will capture both the actual trend in marijuana use and a systematically biased estimate of the counter-factual path Wolfers (2006). Secondly, the di↵erences in MML policy by state are quite complex. It is unclear which aspects of the law have a substantial impact on use, and the inclusion of a comprehensive list of categorical controls would lead to problems of collinearity. Additionally, it is unclear as to whether dummy variables for any policy measure should “turn on” when the law is enacted or when it becomes e↵ective; delays in implementation (evidenced by delays in dispensary openings years after they become legal) will further confound analysis of this sort. One way to overcome these issues is to instead use a continuous measure of MML announcement of federal intentions not to raid medical marijuana facilities operating within state laws in 2009 (Kelly, 2013)
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policy. I propose replacing a unilateral MML variable with the medical marijuana registration rate (measured as the number of individuals registered for medical marijuana per 1000 of the adult state population) in states with mandatory registration systems. Contrary to the categorical independent variable, the registration rate will allow for di↵erences in individuals taking advantage of medical marijuana laws by state; additionally, it will model changes in registration patterns over time, overcoming issues due to changes in supply and demand given law amendments and policy implementation delays.



3 3.1



Data Registered Medical Marijuana Patients



While the timing of MML enactment is easily observed by examining state law, the counts of patients registered for the use of medical marijuana are not as readily available. Thus, there are limitations to using the registration rate as a variable of interest to measure the e↵ects of medical marijuana legalization. However, I attempt to overcome these as follows. State records of historical patient registration data are not available in standard time increments for all states. I collected data from a number of sources including contact with state officials, state department websites, news articles, etc. A full listing of count tabulations and sources for data collected is available in Appendix Table B1 and the full dataset is available upon request. For this paper, Table ?? presents the counts of registered patients by state and year for the time period under analysis. For some states (e.g. MT, NM) I obtained all years necessary, while for states that enacted MMLs at the end of the survey period (e.g. DE, DC) or that did not readily make available records from many years prior (e.g. AK, NV) I am missing over 50% of my observations. For state-years in which I am missing registration count data, I interpolate using the nearest months available. Since those states requiring interpolated data tend to have very low counts of patients, this should not bias my result; regardless, I present results excluding MML states for which over half the observations are interpolated, and they do not di↵er greatly. An additional concern is that not all MML states require registration. California and Washington have voluntary registries, and Maine did not institute a mandatory registration program until November 1999, approximately a decade after MML enactment. I therefore exclude these states from my analysis. If the e↵ects of MML laws in these states di↵er greatly from the experiences in other states, my results could arguably be driven by their omission. However, in Appendix Table C2, I re7



produce my results using the categorical variable for MML including these states and find no significant di↵erences in the point estimates of e↵ective MML enactment on use measures. Interesting dynamics emerge when examining registration rates both within and across states. Figure 2 illustrates changes in registration rates over time for Colorado, Montana, New Mexico, and Oregon from the time of each state’s MML e↵ective date. The heterogeneity by state in the percent of the adult population registered for medical marijuana use is immediately apparent. For all for states, relatively few patients enter the registration system during the first few years in which the MML is in place. Oregon saw a steady increase in registered patients that increased steadily with an uptick in trend starting in 2009. Montana and Colorado, on the other stand, saw a sharp spike in numbers of registered patients beginning in 2009, peaking at about 4.0 and 3.5% of the adult population respectively. For Montana, this is partially attributed to the emergence of “cannabis caravans,” mobile clinics that traveled through the state advocating medical marijuana and helping patients register. In Colorado, the dramatic rise is most likely due to the proliferation of dispensaries during Colorado’s “Green Rush” after the limits on the number of patients dispensers could supply were dropped. While Oregon’s numbers continued to rise, in 2011, Colorado saw a drop in patients4 , and Montana’s numbers fell dramatically after an amendment severely tightened access to medical marijuana in the state. New Mexico’s program, which has more stringent rules, did not see much action in the number of medical marijuana patients until late 2010, but the percent of the adult population registered for medical marijuana use remains less than a third of Oregon’s. Changes in ease of access to medical marijuana and information about the program that evolve over time will not be captured by a binary variable for MML enactment. Registration numbers, on the other hand, can reflect changes in the law that would influence demand and supply without making assumptions about the underlying causal factors. Thus, registration rates will o↵er a better picture of the dynamics of policy changes, and can more precisely capture the marginal e↵ects on marijuana use for the population of interest.
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It is unclear as to the factors causing the decline in Colorado, though some evidence suggests patients waited to renew their registration cards in order to take advantage of decreased renewal fees at the end of 2011.
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3.2



National Survey of Drug Use and Health (NSDUH)



My outcome variable of marijuana use in the past month comes from the National Survey of Drug Use and Health (NSDUH). The NSDUH is a national- and staterepresentative annual survey funded by the Substance Abuse and Mental Health Services Administration (SAMHSA), conducted on the US population over twelve years of age. The survey asks about illegal drug use, mental health, and other healthrelated behaviors. The NSDUH provides data on past month use of marijuana, available separately for age groups of 12-17 years, 18-25, and 26 years of age and older. Comparable state-level data broken down by two-year averages is available from (2002-2003)-(2011-2012). There are limitations to this dataset. Firstly, the NSDUH measure of current drug use is self-reported. If individuals are more likely to report positive marijuana consumption truthfully after MML enactment, my estimates of the treatment e↵ect will be biased upward. However evidence suggests that underreporting of marijuana in the NSDUH is similar to that of tobacco, and 12-17 year olds are actually prone to over-reporting Harrison et al. (2007). Additionally, using a continuous variable of medical marijuana registration rates as opposed to a dichotomous variable for MML enactment should attenuate this misreporting bias; it seems more likely that individuals would choose to report marijuana use truthfully based on their state’s legalization policy rather than the percent of the population registered to use legally. A second limitation is that the NSDUH does not interview individuals in institutional housing (e.g. prisoners, college students in dormitories) or the homeless. These excluded populations are perhaps the most prone to marijuana use, and thus its analysis may not fully reflect the impact of MMLs. Finally, the state-level NSDUH is only available as two-year averages, and thus the timing of MMLs may not correspond exactly with the NSDUH data leading to less precision of my estimates. Despite these problems, the NSDUH is the only publicly available dataset that provides state-level estimates for recent marijuana use by all individuals over 12 years of age. Therefore, the NSDUH analysis is the best dataset available to provide evidence as to which age groups are most sensitive to changes in marijuana use (on the extensive margin) following MML enactment. Appendix Table C1 lists summary statistics for variables used in my analysis, both by categorical law status and by positive numbers of registered medical marijuana patients.
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4



Empirical Framework and Results



My empirical framework begins with the basic Di↵erences-in-Di↵erences (DID) methodology: Yjt = ↵ + M M Ljt + Xjt + uj + vt + "jt (1) where Yjt represents the percentage of the state population using marijuana in the past month in state j in time t, and M M Ljt is a categorical variable that takes a value of of the portion of the year t in which state j has an MML in e↵ect. identifies the change in outcome Y due to MML enactment, controlling for statelevel covariates Xjt as well as state and time fixed e↵ects. It is important to control for state and time fixed e↵ects to account for national trends in marijuana use, as well as for the fact that states with higher marijuana use are more likely to adopt MMLs. State covariates included that potentially e↵ect marijuana use at the state level are the unemployment rate, log real state per capita income, log population, decriminalization law, as well as proportion under 30, male, nonwhite, and less than high-school educated. For all specifications, to account for heteroskedasticity and serial correlation, robust standard errors are clustered at the state level (Bertrand et al., 2004). While most prior research on MMLs has employed the DID methodology, little focus has been given to the assumptions necessary for unbiased identification using this approach. In addition to the standard OLS assumptions, DID requires a parallel trends assumption. One of the key assumptions for any DID strategy is that the outcome variable in the treatment and control groups would follow the same time trend in the absence of the treatment. As shown in Figure ??, the parallel trends assumption does not hold for recent marijuana use. If treatment states have a rising trend relative to control states (as appears to be the case in Figure ??) the estimate of from Equation 1 will be upward biased. One method of controlling for this is to include state-specific trends to account for di↵erences in pre-existing trends of treated and control states. Panel A of Table 3 compares the results from DID specifications that include state and year fixed e↵ects alone to specifications including state-specific linear trends. These results show clear di↵erences in the response to MMLs by age as well as sensitivity to trend inclusion. Significant increases in use are only apparent for older adults, but the estimates lose significance with the inclusion of state-specific trends. For adolescents, MMLs appear to have a negative e↵ect on use, though these are insignificant. However, as stated earlier, if the response to MML enactment is not an immediate and discrete shift in marijuana use, regression on the categorical MML variable in10



cluding state-specific trends will confound the pre-existing use pattern with dynamic responses to the policy shock.In Panel B, to make the categorical variable regression comparable with the registration rate analysis, I repeat Panel A but exclude states for which no mandatory registration exists (CA, ME, WA)5 . The results are largely similar. Next, in Panel C, I re-estimate Equation 1, replacing the categorical MML variable with the count of registered medical marijuana patients per 1000 of the adult population, again excluding states with mandatory registration programs. In contrast to the specification using a categorical variable for MML, there is a positive e↵ect of the registration rate on all age groups, though the impact on young adults becomes insignificant with the inclusion of state-specific trends. While the inclusion of state trends lessens the magnitudes of my results, there remains a significant impact for 12-17 year olds and individuals over age 25. These e↵ects are relatively unchanged when I exclude those states for which I had to interpolate over half the data on registration counts (see Appendix Table C2). The results from Table 3 are estimated using ordinary least squares (OLS). If the error terms from this specification are heteroskedastic, more precise estimates can be obtained by using weighted least squares (WLS), weighting by state population. In Table 4, I compare the OLS and WLS results using the categorical variable (from Table 2, Panel B), registration rates (from Table 2, Panel C), and registration rates with heavily interpolated states removed. I again include state and year fixed e↵ects, state-specific linear trends and state-level covariates. For no independent variable are the two coefficients statistically di↵erent; however, the categorical measure appears more sensitive to which methodology is employed. My findings on the e↵ects of registration rates are unchanged, and weighting actually makes my results less precise.
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Discussion



The foremost contribution of this paper is address the methodological issues with prior analysis of the e↵ect of MMLs on marijuana use. Contrary to past literature that has estimated the e↵ects of MMLs on marijuana use with a unilateral variable for MML enactment, I find that increases in the percent of the adult population registered for medical marijuana significantly increases past-month marijuana consumption for both older adults and adolescents. ** NOT FINISHED **
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(a) Percent Change in Marijuana Use Measures for Ages Under 18



(b) Percent Change in Marijuana Use Measures for Adults



Figure 1: Point Estimates from Prior Literature by Age Group and Trend Inclusion (Source labeled, error bars are for 95% confidence interval) Notes and sources: P13 is the estimate from Pacula et al. (2013) for MML alone, P13(R) is for lack of mandatory registration, P13(D) is for dispensary allowance, and P13(HC) is for home cultivation allowance.
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15 (d) Oregon



(b) Montana



Figure 2: Trends in Number Registered Medical Marijuana Patients per 1000 Adult Population



(c) New Mexico



(a) Colorado



(a) Trend in Current Marijuana Use, No MML before 2012



(b) Trend in Current Marijuana Use, MML before 2012



Figure 3: Percent Using Marijuana in Past Month Relative to State and Year Fixed E↵ects NSDUH (2002-2011) Notes and sources: Average percent using marijuana in past 30 days after controlling for state and year fixed e↵ects, by whether an MML was passed prior to 2012. Dashed line is the fitted linear trend.
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Table 2: Number of months with data on registered medical marijuana patients (2002-2011) 2002
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2006



2007



2008



2009



2010



2011



Years Missing



1



0



0



0



0



0



0



1



0



3



70%



2



0%



13



10%



DE



0



100%



DC



0



100%



AK AZ CO



HI



1



1



0



1



1



1



1



1



1



1



1



1



1



1



MI MT NV



1



0



0



12



12



1



1



1



0%



1



1



1



0%



4



4



4



4



6



11



12



0%



1



0



0



0



0



1



2



60%



0



100%



NJ NM OR



2



0



0



3



RI VT



0



0



6



12



12



4



2



0%



4



4



4



4



5



5



20%



1



0



1



1



1



2



17%



0



0



0



1



0



2



75%



Notes and sources: Registration data available for years used in analysis of the NSDUH. Counts are included in table if MML has been in e↵ect since July 1 of the prior year. Data sources are listed in Appendix B with full tabulations from 1999-2014.



18



19



(0.248) [10.4]



0.103 (0.162) [1.7]



X



X X



(0.013) [0.70]



(0.020) [1.2]



Y=5.97



0.0419***



0.0700***



0.041



-0.191 (0.365) [-2.7]



X X



(0.009) [0.48]



0.0336***



Y=7.04



(0.016) [0.39]



0.0273*



Y=7.04



(0.165) [0.58]



X



-0.224 (0.366) [-3.2]



Y=7.04



(0.180) [1.0]



0.072



(2) Ages 12-17 (iii) (iv) 0.091 (0.724) [0.55]



0.126 (0.730) [0.76]



0.0268



X



X X



(0.025) [0.16]



Y=16.62



(0.021) [0.66]



0.110***



Y=16.60



(0.693) [4.6]



0.770



Y=16.60



(0.675) [4.7]



0.776



(3) Ages 18-25 (v) (vi)



0.121 (0.195) [3.1]



X X



(0.015) [1.1]



0.0431***



Y=3.97



(0.021) [1.7]



0.0682***



Y=3.97



(0.225) [17.7]



0.704***



X



0.099 (0.201) [2.5]



Y=3.97



(0.223) [16.9]



0.670***



(4) Ages 26+ (vii) (viii)



Notes and sources: State covariates included are unemployment rate, log real state per capita income, log population, decriminalization law, percent population less than high-school educated, male, nonwhite, and under age 30. For all regressions, robust standard errors (in parentheses) are clustered at the state level and percentage changes given a one unit change in the independent variable are in brackets. Average values of current marijuana use for independent variable equal to zero are given. A The categorical independent variable for MML enactment takes a value of the fraction of the year in which an MML was e↵ective, including all states. B Independent variable is as in Panel A, but MML states without mandatory registration (CA, ME, WA) are excluded. C The registration rate independent variable is the number of registered medical marijuana patients per 1000 of the adult state population. For states in which patient counts were not available for the end of the year, I interpolate linearly using the nearest two months. CA, ME, and WA are excluded. p


State, Year FE State-specific trends



Rate (N=480)



(0.250) [10.8]



(Reg. states) (N=480) Y=5.97



0.642**



B Categorical



C Reg.



0.078



(ii) (0.172) [1.3]



Y=5.97



0.621**



(All states) (N=510)



(i)



A Categorical



MML Measure



(1) All ages



Table 3: OLS Estimates of Impact of MMLs on Percent of State Using Marijuana in Past Month, by Age Comparing Model Specifications, NSDUH (2002-2011)



20 X X



(0.014) [0.73]



X X



0.0437***



(0.016) [0.65]



(0.013) [0.70]



(0.016) [0.62]



0.0389**



0.0419***



0.0369***



0.103 (0.162) [1.7]



0.325 (0.260) [5.5]



X X



(0.009) [0.59]



0.0415***



(0.090) [0.56]



0.0395***



(0.203) [1.3]



0.093



X X



(0.010) [0.56]



0.0390***



(0.009) [0.48]



0.0336***



(0.365) [-2.7]



-0.191



(2) Ages 12-17 WLS OLS



X X



(0.035) [0.29]



0.0477



(0.034) [0.27]



0.0447



(0.845) [-2.2]



-0.371



X X



(0.029) [0.19]



0.0314



(0.025) [0.16]



0.0268



(0.730) [0.76]



0.126



(3) Ages 18-25 WLS OLS



X X



(0.018) [0.84]



0.0333*



(0.018) [0.80]



0.0316*



(0.295) [11.9]



0.470



X X



(0.014) [1.1]



0.0437***



(0.015) [1.1]



0.0431***



(0.195) [3.1]



0.121



(4) Ages 26+ WLS OLS



Notes and sources: See Table 2. Weighted Least Squares (WLS) regressions are weighted by average state population over the survey period (2002-2011). p


State, Year FE State-specific trends



Reg. Rate3 (no interpolated) (N=420)



Reg. Rate2 (N=480)



Categorical1 (N=480)



MML Measure



(1) All ages WLS OLS



Table 4: Estimates of Impact of MMLs on Percent of State Using Marijuana in Past Month, WLS and OLS Including State-Specific Linear Trends, NSDUH (2002-2011)



Appendix A: Passage of Medical Marijuana Laws by State * Alaska: In November, 1998 voters approved Ballot Measure 8 that removed criminal penalties for the use, possession, or cultivation of marijuana for medical purposes. The sale of marijuana is still not legal in Alaska, and there are no regulated dispensaries. The measure protects marijuana-using Alaskan residents with a written recommendation from their physician from prosecution. The measure established a confidential registry (which became mandatory under Senate Bill 94 in June, 1999) and allows for the possession of up to one usable ounce of marijuana, and the cultivation of up to three mature plants. The law does not protect patients from arrest, but provides an affirmative defense if arrested. * Arizona: Sixty percent of Arizona voters in 1996 voted to pass Proposition 200, which allowed physicians to prescribe to patients for certain conditions. However, the proposition was never enacted. Over a decade later, Arizona voters passed Proposition 203, e↵ective in 2011, that protected from prosecution marijuana users with written certification from their physician. The law establishes a mandatory state registry, several non-profit dispensaries, and it limits home cultivation to those living far (over 25 miles) from a state-licensed dispensary. As of the end of 2013, 71 state-licensed dispensaries were operational. * California: See section 2.2 in text for details of California’s MML passage. * Colorado: Colorado’s medical marijuana laws were passed after a citizens’ ballot initiative, sponsored by Coloradans for Medical Rights, collected signatures to get Amendment 20 on the ballot in 1998. Despite a later determination that an insufficient number of signatures had been collected, the Colorado Supreme Court placed the initiative on the November 2000 ballot, whereby the amendment was approved with a majority of 54%, amending the state’s constitution to recognize the medical use of marijuana. While dispensaries were legalized under the initial law, the first center was not operational until 2004; the number of dispensaries increased rapidly post-2008. Certain areas in Colorado (e.g. Boulder, Denver) have since become some of the nation’s cities with the highest density of medical marijuana dispensaries. * Delaware: Senate Bill 17 went into e↵ect July 1, 2011. The law establishes a mandatory state registry and enables registered patients with an authorized 21



condition to obtain up to six ounces of usable marijuana from a state-licensed dispensary and remain protected from arrest. The dispensary provision was put on hold until August 2013, and allows for a single pilot dispensary. * District of Columbia: Passed with 69% voter approval in 1998, Initiative59 legalized the use of marijuana for medical purposes in Washington D.C. However, Congress was able to block the implementation of this initiative until the ban was lifted in 2009, and medical marijuana legalization was passed under Amendment Act B-18-622 in 2010. Home cultivation is not allowed, but qualified patients can obtain up to two ounces of usable marijuana from in-state dispensaries. However, the first dispensary was not licensed until 2013. * Hawaii: Democratic Governor Benjamin Cayetano submitted a bill to the Hawaiian legislature supporting the decriminalization of medical marijuana. He supported industrial hemp and medical marijuana due to his belief that these projects “diversif[y] and bring back productivity to [Hawaiis] agricultural lands [He] supported medical marijuana because [he] believe[d] for some patients it relieves severe su↵ering from debilitating illnesses, such as cancer, multiple sclerosis and AIDS.” Brady (2003) With Cayetanos endorsement and pressure from the ACLU of Hawaii and the Drug Policy Forum of Hawaii, in June of 2000, the Hawaii House of Representatives passed H.B. 1157 by a 32-18vote, and the Hawaii Senatepassed S.B. 862 by a 13-12 vote. This was the first time that both chambers of a state legislature passed bills to enact medical marijuana laws without facing a veto by the state governor. * Maine: Question 2, passed by 69% of voters, removed criminal and some civil penalties for marijuana use, possession, and cultivation by patients who have written or oral confirmation from their physician that they could benefit from marijuana use. While originally possession limits were set at 1.25 ounces, Senate Bill 611 increased this limit to 2.5 ounces and established a mandatory registration system. Later amendments increased the number of qualifying conditions under which people could obtain marijuana. * Maryland: Maryland’s legislature passed a medical marijuana affirmative law in 2003. The law does not provide protection from criminal or civil prosecution, but a defendant can use a medical condition as a positive defense on a marijuana possession charge (if the marijuana possessed is under one ounce). The law does not establish dispensaries nor does not allow for home cultivation. * Michigan: Several groups pushed for the passage of medical marijuana laws in 22



Michigan, including the Marijuana Policy Project and the Michigan branch of the National Organization for the Reform of Marijuana Laws. The Marijuana Policy Project was instrumental in the passage of Michigan Medical Marijuana Act (MMA) of 2008. The group led signature gathering in support of the bill, took charge in the messaging campaign, and helped improve public sentiment toward medical marijuana laws. The MMA was passed via general referendum in late 2008, allowing for the use, cultivation, and possession of marijuana for medical reasons. The law does not provide for dispensaries, but some cities have enacted laws for their regulation. * Montana: Citizens of Montana had garnered a great deal of support for medical marijuana, and they placed Initiative 148 on the ballot when the legislature failed to do so. Sponsored by the Marijuana Policy Project, the initiative allowed patients to use, possess, and cultivate a small amount of marijuana for medical purposes with the approval of their doctor. While the Montana legislature did not respond to the issue for a few sessions, it was passed on the ballot with 62% approval in 2004. The initial law did not specifically mention dispensaries, but caregivers were not limited in the number of patients they could serve, and some counties enacted regulations on dispensaries. With the passage of Senate Bill 423 in 2011, caregivers were restricted to assisting up to three patients and rules were tightened as to qualifying conditions for medical marijuana use. * Nevada: In 1998, medical marijuana proponents from Nevadans for Medical Rights proposed state ballot initiative Question 9, which allowed for state legislature to contradict federal law and e↵ectively approve of marijuana as medically efficacious and decriminalize its use. With support from state boards of pharmacy and medical examiners, the attorney generals office, and the UNR School of Medicine, the 1998 ballot initiative was passed. However, Nevada requires that state ballot initiatives be passed by voters in two consecutive elections before going to the state legislature for final approval. Question 9 was passed in 1998, then 2000, and in 2001 medical marijuana laws were passed in Nevada with state legislature approval. * New Jersey: New Jersey Senate Bill 119 was passed January 11, 2010. Enactment was delayed until October, but it allowed for criminal and some civil protection for up to two ounces of usable marijuana. The bill allows for some state-run dispensaries, though the first dispensary did not open until the end of 2012. 23



* New Mexico: Medical marijuana in New Mexico had strong support from its population, and its citizenry tried three times to get medical marijuana through the state legislature. Twice, legislation passed the Senate only to be struck down in the House. After the third seeming failure, supporters of medical marijuana laws, led by the Drug Policy Alliance office in New Mexico, convinced the sponsor of a similar bill in the Senate to include medical marijuana laws in their policy. With support from 36-31 in the House and 32-3 in the Senate, Governor Richardson signed the bill into law in 2007. * Oregon: Measure 67 (e↵ective December, 1998) removes state-level criminal penalties on the use, possession and cultivation of marijuana by patients with a written recommendation from their physician. The law allows for the legal possession of up to three ounces of usable marijuana, and the cultivation of up to three mature plants. In 2006, Senate Bill 1085 increased possession limits to 24 ounces and six plants. In 2013, a bill was signed into law allowing facilities to sell usable marijuana and immature plants to patients and caregivers. * Rhode Island: The Marijuana Policy Projects bill to decriminalize medical marijuana in Rhode Island was brought before the state legislature at the beginning of 2006. The House and Senate both overwhelmingly approved Bill 791 with 52-10 and 33-1 outcomes, respectively. However, Governor Donald Carcieri vetoed the motion, and Rhode Island became the first state to enact medical marijuana laws over the veto of a governor. Three nonprofit dispensaries were approved to distribute marijuana in March 2011, but the first did not open until 2013. * Vermont: The Marijuana Policy Project spent three years lobbying for the legalization of medical marijuana in Vermont, Finally, in 2004, Senate Bill 76 went to the state legislature. Both the House and Senate approved the bill, and despite Governor James Douglas refusal to sign it, Vermont became the second state to use state legislature (as opposed to a ballot initiative) to remove statelevel criminal prosecution of the use and cultivation of medical marijuana. The first nonprofit dispensaries opened in 2013. * Washington: In November, 1998, 59% of voters passed Ballot Initiative I692, removing criminal penalties for marijuana possession, use, and cultivation. Later amendments limited possession to 24 ounces and 15 plants. The law does not stipulate a mandatory registry program, and it does not provide regulation for dispensaries. On Nov. 6, 2012, voters passed Initiative 502, which legalized marijuana for recreational use as well. This initiative does not repeal the laws 24



in place regarding medical marijuana. While Senate Bill 5073 in 2011 allowed localities to regulate dispensaries, the language was unclear as to the legal protections that would be provided. Notes and Sources: Marijuana Policy Project, NORML, ProCon.org, and specific state legislation measures.
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Appendix B: Sources and Tabulations for Registration Count Data * Alaska: Data from news articles (Alaska Dispatch News July 13, 2012; JuneauEmpire.com May 22, 2011), Procon.org, and MPP. * Arizona: Data from state department website and Procon.org. * Colorado: Data from Gieringer (2003) and state officials. * Delaware: Data from Procon.org. * District of Columbia: Data from Collett (2013) and state department website. * Hawaii: Data from state department website and Procon.org. * Michigan: Data from state department website and Procon.org. * Montana: Data from state officials. * Nevada: Data from state department website, NORML, Procon.org, and Gieringer (2003). * New Jersey: Data from Procon.org. * New Mexico: Data from state department reports, MPP, Procon.org, state department website, news article (Associated Press July 16, 2010), and Caplan (2012). * Oregon: Data from state officials, state department website, Gieringer (2003), and GAO (2002). * Rhode Island: Data from state department website and MPP. * Vermont: Data from MPP, NORML, and Procon.org,
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0



1



12



1



1



0
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5
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0



4



0



0
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Notes and sources: Registration data available by monthly counts. Counts are included in table if MML has been in e↵ect since July 1 of the prior year.



0



4 0



0



3



VT



0



1



0



RI



2



2



4



0



4



1



OR



12



0



2



12



0 6



0



NM



0



12



1



0



0



11



1



1



12



0
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1
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0
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1
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Table B.1: Number of months with data on registered medical marijuana patients (1999-2014)



Appendix C: Summary Statistics and Robustness Checks Table C.1: Summary Statistics from NSDUH (2002-2011), by MML status Categorical variable MML=0 MML>0



Registration Rate Rate=0 Rate>0



Substance Use Recent marijuana use Recent marijuana use, age 12-17 Recent marijuana use, age 18-25 Recent marijuana use, age 26+



5.93



7.87



5.93



8.55



(1.05)



(1.91)



(1.05)



(1.67)



7.00



8.42



7.00



8.91



(1.14)



(1.38)



(1.13)



(1.17)



16.70



20.39



16.71



21.47



(3.27)



(3.84)



(3.24)



(3.73)



3.95



5.69



3.94



6.33



(0.79)



(1.71)



(0.79)



(1.46)



State Covariates % Under 30 % Less than HS % Nonwhite % Male Unemployment rate Ln(Population) Decriminalization law Ln(Real state per capita income) Observations



0.409



0.404



0.408



0.406



(0.03)



(0.02)



(0.03)



(0.02)



0.352



0.328



0.351



0.330



(0.04)



(0.02)



(0.04)



(0.02)



0.234



0.260



0.237



0.229



(0.09)



(0.15)



(0.09)



(0.15)



0.490



0.495



0.489



0.498



(0.01)



(0.01)



(0.01)



(0.01)



6.27



7.31



6.27



7.69



(1.96)



(2.92)



(1.97)



(3.04)



15.95



15.20



15.94



15.04



(0.76)



(0.74)



(0.76)



(0.78)



0.226



0.332



0.219



0.446



(0.42)



(0.47)



(0.41)



(0.50)



10.65



10.76



10.66



10.72



(0.22)



(0.19)



(0.22)



(0.18)



384



96



396



84



Notes and sources: Data on substance use comes from NSDUH (2002-2011). State-level covariates are from BLS and Census State Statistical Abstracts. Decriminalization data is from Alford (2013). Mean of the listed variable is weighted by state-year population, and standard deviation is given in parentheses.
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29



(0.013) [0.70]



X



X X



(0.014) [0.73]



(0.020) [1.3]



Y=5.98



0.0437***



0.0766***



Y=5.97



0.0419***



(0.020) [1.2]



(ii)



0.0700***



(i)



X X



(0.010) [0.56]



0.0390***



Y=7.00



(0.017) [0.54]



0.0337*



X



(0.009) [0.48]



0.0336***



Y=7.04



(0.016) [0.39]



0.0273*



(2) Ages 12-17 (iii) (iv) 0.0268 (0.025) [0.16]



0.0314



X



X X



(0.029) [0.19]



Y=16.35



(0.022) [0.72]



0.118***



Y=16.62



(0.021) [0.66]



0.110***



(3) Ages 18-25 (v) (vi)



X X



(0.014) [1.1]



0.0437***



Y=3.92



(0.021) [1.9]



0.0740***



X



(0.015) [1.1]



0.0431***



Y=3.97



(0.021) [1.7]



0.0682***



(4) Ages 26+ (vii) (viii)



Notes and sources: See Table 2. For registration rate excluding interpolated, the independent variable is the number of registered medical marijuana patients per 1000 of the adult state population as above, excluding states for which interpolation of over 50% of the years is necessary (AK,DE,DC,NJ,VT). For all regressions, robust standard errors (in parentheses) are clustered at the state level and percentage changes given a one unit change in the independent variable are in brackets. p


State, Year FE State-specific trends



Reg. Rate (no interpolated) (N=420)



Reg. Rate (N=480)



MML Measure



(1) All ages



Table C.2: OLS Estimates of Impact of MMLs on Percent of State Using Marijuana in Past Month, by Age Comparing Model Specifications, NSDUH (2002-2011)



30 X



(0.020) [1.3]



X



0.0437***



(0.016) [1.3]



(0.020) [1.2]



0.0766***



0.0700***



(0.016) [1.3]



(0.250) [10.8]



(0.196) [9.4]



0.0772***



0.642**



0.560***



X



(0.009) [0.61]



0.0337***



(0.009) [0.60]



0.0420*



(0.161) [4.0]



0.277*



X



(0.017) [0.54]



0.0390***



(0.016) [0.39]



0.0273*



(0.165) [0.58]



0.041



(2) Ages 12-17 WLS OLS



X



(0.019) [0.67]



0.118***



(0.018) [0.65]



0.108***



(0.579) [0.78]



0.130



X



(0.022) [0.72]



0.0314



(0.021) [0.66]



0.110***



(0.693) [4.6]



0.770



(3) Ages 18-25 WLS OLS



X



(0.018) [1.9]



0.0740***



(0.018) [1.9]



0.0736***



(0.173) [16.8]



0.660***



X



(0.021) [1.9]



0.0437***



(0.021) [1.7]



0.0682***



(0.225) [17.7]



0.704***



(4) Ages 26+ WLS OLS



Notes and sources: See Table 2. Weighted Least Squares (WLS) regressions are weighted by average state population over the survey period (2002-2011). p


State, Year FE State-specific trends



Reg. Rate3 (no interpolated) (N=420)



Reg. Rate2 (N=480)



Categorical1 (N=480)



MML Measure



(1) All ages WLS OLS



Table C.3: Estimates of Impact of MMLs on Percent of State Using Marijuana in Past Month, WLS and OLS State and Year Fixed E↵ects, NSDUH (2002-2011)



























[image: The Effects of Promoting Patient Access to Medical ...]
The Effects of Promoting Patient Access to Medical ...












[image: The Effects of Promoting Patient Access to Medical ...]
The Effects of Promoting Patient Access to Medical ...












[image: Medical Marijuana Zoning Map]
Medical Marijuana Zoning Map












[image: Evaluation of the Medical Marijuana Program in Washington ...]
Evaluation of the Medical Marijuana Program in Washington ...












[image: War is the Father of all Things]
War is the Father of all Things












[image: War is the Father of all Things]
War is the Father of all Things












[image: The effects of medical tourism Thailand's experience.pdf  ...]
The effects of medical tourism Thailand's experience.pdf ...












[image: Identify the Effective Factors to Select the Appropriate ...]
Identify the Effective Factors to Select the Appropriate ...












[image: Form - Planning - Medical Marijuana Conditional Use Permit.pdf ...]
Form - Planning - Medical Marijuana Conditional Use Permit.pdf ...












[image: Form - Planning - Medical Marijuana Owner Authorization.pdf ...]
Form - Planning - Medical Marijuana Owner Authorization.pdf ...












[image: How to Identify a Poisonous Spider.pdf]
How to Identify a Poisonous Spider.pdf












[image: How to act knowing how others acted in the same ...]
How to act knowing how others acted in the same ...















Is All Medical Marijuana the Same? - How to Best Identify the Effects of ...






will omit variation both between states and over time. For example, MMLs in Alaska and California diâ†µer greatly in the number of indi- viduals that would ... 






 Download PDF 



















 526KB Sizes
 1 Downloads
 116 Views








 Report























Recommend Documents







[image: alt]





The Effects of Promoting Patient Access to Medical ... 

Affiliations of the authors: University of Colorado Health Sciences ... 1. Effects on the patient. How much interest do patients have in reading and contributing to .... year period.34 In a descriptive study with medical ... the medical outpatients w














[image: alt]





The Effects of Promoting Patient Access to Medical ... 

Kingdom,5 Ireland,6 South Africa,7 and Australia.8 In the near future ... providers would help reduce errors and improve quality.14 On the other hand, ... The data from these studies lay the foundation for future research. â–¡ J Am Med Inform ...














[image: alt]





Medical Marijuana Zoning Map 

China (Hong Kong), Esri (Thailand), MapmyIndia, Â© OpenStreetMap ... buffer from controlled uses; 1,000 ft. buffer from religious institutions and public parks.














[image: alt]





Evaluation of the Medical Marijuana Program in Washington ... 

Page 2 of 47. Acknowledgements. We would like to thank the following people and organizations for their. assistance during the research and preparation of this report: Arthur Parker. Mark A. Peterson. Vanessa M. Soma. Americans for Safe Access. Distr














[image: alt]





War is the Father of all Things 

50 cm long blade. The original .... Numismatists call coins such as the one depicted here, after their .... had been dropped by then, and intended for long-distance.














[image: alt]





War is the Father of all Things 

50 cm long blade. The original .... more likely Bellona, numismatists have grown used to calling .... had been dropped by then, and intended for long-distance.














[image: alt]





The effects of medical tourism Thailand's experience.pdf ... 

The effects of medical tourism Thailand's experience.pdf. The effects of medical tourism Thailand's experience.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





Identify the Effective Factors to Select the Appropriate ... 

Master of Science candidate in Management Information Technology, ... Alliance: a company shares technological resources with other companies in order to ...














[image: alt]





Form - Planning - Medical Marijuana Conditional Use Permit.pdf ... 

Phone No Email Fax No. Applicant (if different than Owner). Mailing Address. Phone No Email Fax No. Contact Person/Representative (if different than Owner).














[image: alt]





Form - Planning - Medical Marijuana Owner Authorization.pdf ... 

Form - Planning - Medical Marijuana Owner Authorization.pdf. Form - Planning - Medical Marijuana Owner Authorization.pdf. Open. Extract. Open with. Sign In.














[image: alt]





How to Identify a Poisonous Spider.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. How to Identify a ...














[image: alt]





How to act knowing how others acted in the same ... 

1 In the latter (with cheap talk), emitters and receivers knew from the game's protocol that the emitter's (proposer) best strategy is to offer the receiver $1.


























×
Report Is All Medical Marijuana the Same? - How to Best Identify the Effects of ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















