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Recreational Marijuana Laws (RMLs)

•Legalize the possession, sale & consumption of marijuana for recreational 
purposes

•Consumer gains access to MJ legally through retail dispensaries (most states)

•Consumer allowed to grow MJ for personal use (most states)

•Unlike most medical marijuana laws (MMLs), RMLs do not require a doctor’s 
recommendation and do not require registration



Map of RMLs

• CO & WA first states to pass 
RMLs (11/2012)

• To date – 18 states + 
Washington D.C. have legalized 
MJ

• Support for MJ legalization has 
doubled (68% in 2020 vs. 34% in 
2001)



Background

• Proponents

•Light-to-moderate MJ use generates few adverse health effects (NASEM 2017)

•Potential substitution away from alcohol & opioids to MJ

•Costs of enforcing marijuana prohibition run hundreds of billions per year
▪ Labor market penalties (Mueller-Smith and Schnepel 2021; Agan et al. 2021)

▪ Violence used by cartels to maintain market power

•Reduce racial disparities in how the prohibition on marijuana is enforced



Background
• Opponents
•RMLs could increase heavy/frequent marijuana use - leading to more 

frequent chronic bronchitis episodes, impaired driving, adverse vascular 
health (NASEM 2017; Volkow et al. 2014)

•“Gateway effect”: addiction to harder drugs such as cocaine, meth, heroin, 
& fentanyl

•Spillovers to minors through negative, long-lasting effects on cognitive 
development (NIDA 2020; Volkow et al. 2014)  

•RMLs may normalize smoking and lead to higher tobacco use / co-use of 
MJ and tobacco



Will RMLs enhance social welfare?

External costs of legalization must be weighed against 
• (i) the utility gains from consumption 

• (ii) the cost savings from reduced incarceration, any reductions in drug cartel-induced violence, and reduced 
labor market penalties associated with criminal records to judge the efficacy of legalization from a social 
welfare perspective

What are some of the main external costs of legalization?
• Addiction to Harder Drugs via “Gateway Effects” (Internalities)

◦ Could lead to cocaine, heroin, methamphetamine, opioid addiction

◦ Rational addiction vs time-inconsistent preferences

◦ For youth, decision-making over consuming addictive substances may not be rational due to underdevelopment of the prefrontal cortex 
(Casey et al. 2008; Arain et al. 2013)

• Crime (Externalities)

• Spillovers into tobacco use behaviors



Research Question

•Assess any broader spillover impact of state RMLs on tobacco use 
behaviors

• Focus on Adults

▪ First-stage effects on MJ use

▪ Spillovers into various forms of tobacco use

▪ Different margins of use

▪ Dynamic consumption responses post-adoption

▪ Dynamic transitions across consumption margins



Prior Studies
• Tobacco use and MJ use co-occur (McClure et al. 2018; Goodwin et al. 2018; Driezen et al. 2022; Agrawal et al. 2008)

• MJ users more likely to initiate cigarette use
• Higher MJ use follows tobacco use

• Natural experiments: exogenous variation in tobacco use
• Excise cigarette taxes (Farrely et al. 2001; Anderson et al. 2020)

• E-cig minimum legal purchase age (Pesko et al 2016; Dave et al. 2019)

• Tobacco-21 (Hansen et al. 2020)

• Medical Marijuana Laws (MMLs)
(Anderson et al. 2020; Choi et al. 2019; Andreyeva & Ukert 2019; Veligati et al. 2020)

• Recreational Marijuana Laws (MMLs)
•Alley et al. (2020) – college students
•Miller & Seo (2018) – tobacco sales in WA
•Veligati et al. (2020) – total cigarette sales
•Vuolo et al. (2022) – short-term effects in 2 states through 2015



Data
• National Survey of Drug Use & Health (NSDUH): 2002-2019
• MJ use and tobacco use / cigarette use
• N ≈ 867

• Behavioral Risk Factor Surveillance System (BRFSS): 2000-2019
• Cigarette & e-cigarette use
• Use & quit margins
• N ≈ 7.4 million 

• Current Population Surveys – Tobacco Use Supplements (CPS-TUS): 2000-2019
• Cigarette, e-cigarette & other forms of tobacco use (smokeless, pipes, cigars…)
• Extensive & intensive margins
• N ≈ 1.13 million 

• Population Assessment of Tobacco & Health (PATH): 2013-2019
• MJ use and various forms of tobacco use
• Longitudinal
• N ≈ 157,000



Methodology
Generalized TWFE Difference-in-Differences

𝒀(𝒊)𝒔𝒕 = 𝜷𝟎 + 𝜷𝟏𝑹𝑴𝑳𝒔𝒕 + 𝜷𝟐𝑴𝑴𝑳𝒔𝒕 + 𝑿(𝒊)𝒔𝒕𝜶 + 𝝉𝒕 + 𝜹𝒔 [+𝜹𝒔 ∗ 𝒕] + 𝜺(𝒊)𝒔𝒕

Outcome for 
state s in year t

Indicators for whether
RML & MML is enacted

Socio-demographics
Other MJ policies
Economic/Political controls
Crime policies
Substance use policies
Social welfare policies

Period
Fixed Effects

State
Fixed Effects

State Linear
Trends

State-clustered
Standard Errors



Modeling Extensions & Checks
• Separately incorporate allowances in the state for recreational sales / retail access

• Event-study analyses to assess parallel trends & policy dynamics

• Synthetic control DD

• Callaway-Sant’Anna estimator (Callaway & Sant’Anna 2021)
• Use never-adopters as counterfactuals (results are similar using not-yet-adopters)

• Longitudinal analyses with person fixed effects (PATH)

• Discrete time hazard models (PATH)

𝑷𝒓𝒐𝒃 𝑺𝒊𝒔𝒕 = 𝟏 𝒕 − 𝟏 < 𝑻 < 𝒕)

= 𝜹𝟎 + 𝜹𝟏𝑹𝑴𝑳𝒔𝒕 + 𝜹𝟐𝑴𝑴𝑳𝒔𝒕 + 𝑿𝒊𝒔𝒕𝜿 + 𝜶𝒔 + 𝜽𝒕 + 𝝁𝒊 + 𝜺𝒊𝒔𝒕



RMLs Increased MJ Use among Adults & Young Adults? 
Yes, by 3-5 percentage points (40-50%) (NSDUH) 



Positive Spillovers into Tobacco / Cigarette Use?
No (NSDUH)



Positive Spillovers into Tobacco / Cigarette Use?
Decreased by 0.5 ~ 1.5 pct. points



Effects are generally larger when retail sales open up



Results similar for the BRFSS
No evidence of any positive spillovers



Any increase in E-cigarette use?
No evidence (BRFSS) – but…



Heterogeneity?
Too imprecise (BRFSS)



Results similar for the CPS-TUS
No evidence of any positive spillovers



Longitudinal Analyses – PATH
RMLs increase MJ use (8-22%)



Longitudinal Analyses – PATH
No increase in tobacco/cig use



Longitudinal Analyses – PATH
No increase in tobacco/cig use
Some Decrease in ENDS Use (10 – 15%)



RMLS & Consumption Margins– PATH
Discrete-time Hazard Estimates



RMLS & Dual Use– PATH
Increase in dual use but…



Summary & Discussion
• First comprehensive analysis of the broader/spillover effects of RMLs on tobacco use 
outcomes

• Significant increases in MJ use among adults and young adults
• Including initiation margin

• No evidence of any positive spillovers into cigarette use / ENDS use / other tobacco use over an 
average post-policy window of 3-4 years

•While auxiliary synthetic control estimates for early adopters confirm similar patterns & 
suggest no evidence of medium-run positive spillovers into tobacco use, understanding the 
long-run effects of RMLs (particularly during the COVID-19 era) will be important for future 
scholars

• Results complement Sabia et al. (2021)
• No evidence of spillovers into harder drugs



Cost-Benefit Calculus?

• These effects figure into the cost-benefit calculus of the social 
welfare of RMLs

• 1.0 ~ 1.5 pct. pts. longer term decline in smoking
• $1,995 added health care costs per smoker-year (Xu et al. 2015)

• Healthcare cost savings of $10.2 billion / year

• Balanced against…
• Public health costs / benefits of legalization & increased MJ use
• Any adverse effects for youth



Thank You

Comments / Questions welcome
ddave@Bentley.edu


