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An increasing number of states are legalizing recreational use of marijuana. Poisson Panel Data Estimation, fixed effects
There are concerns about its impact on road safety. This empirical study uses
the experience from Michigan, California and Colorado to test whether
marijuana legalization has had any significant impact on cannabinoid-related
fatal crashes. A Poisson difference-in-difference style estimation is applied in a CA legalization 0.3858 0.0293 0.000
panel data setting. MI, CA and CO are used as the treatment group, where
recreational marijuana has been legalized. The control groups are the states of

Cannabinoid- Coefficient Standard Error P>|z]
related accidents

CO legalization 0.9348 0.0836 0.000

Ohio, Indiana and Texas, which did not have recreational marijuana legalized at Ml legalization 0.4066 0.0626 0.000

the time. The treatment effect is found to be significant, thus legalization and Rate Ratios:

retailing of marijuana have statistically significantly increased the number of CA legalization 1.47 increase in marijuana-related accidents: 47%
cannabinoid-related fatal crashes in the states that have legalized it in the CO legalization 2 54 1549%
period of study. M| legalization 1.50 50%

|nt rod uction Total fatal accidents |Coefficient Standard Error P>|z]|

An increasing number of states in the US are legalizing medical and

recreational marijuana, even though it remains federally illegal. According to CA legalization 0.2021 0.0105 0.000
the Routledge Handbook of Post-Prohibition Cannabis Research (2022), about

90 % of the US population has access to medical cannabis markets. About 24 CO legalization 0.2811 0.0286 0.000
states have legalized recreational marijuana. The state of Michigan legalized

recreational marijuana in December, 2018, but actual commercial retail began Ml legalization 0.1459 0.0240 0.000

In December, 2019. There is some time lag until retailers get registered and
start selling. More recently, Ohio legalized recreational marijuanain 2023. As . . . -
marijuana becomes legally available, one of the concerns is that it may impact RALE RAtios _ INCEASEN fotal ScCiaEnts
driving safety. In fact, the federal government classifies it as Schedule | banned CA legalization

substance that can impair cognitive skills with danger of abuse and without

medical benefits. CO legalization

Ml legalization

Many studies suggest that marijuana hampers the cognitive skills required to
drive in a safe manner (Blows et al., 2005; Larkin, 2015). It may numb some
cognitive skills and reaction time. In states that have legalized it, it remains
Illegal to drive under the influence of marijuana. It is not coincidental that in
Michigan, when you can buy marijuana from a dispensary, you have to put it
sealed in your car. Similar to alcohol, you cannot have open containers with
marijuana in your vehicle. The California Association of Highway Patrolmen
opposed the recreational legalization of cannabis. Thus it is a legitimate
concern whether the legalization of marijuana and its increased availability
have contributed to less safe roads. As some people call for its federal
legalization, that calls for careful examination for the risks that poses, including
the ones for road safety.

We see substantial increases in cannabinoid-related car crashes in all three states
that have legalized marijuana. The periods of legalization are associated with 47%,
154% and 50% increase in marijuana-related accidents respectively in CA, CO and
MI. All the variables are highly significant.

The availability of marijuana for recreational use in dispensaries seems to be
associated with higher number of accidents, both overall and cannabis-related. We
do not study if marijuana consumption increased in this period, but just note the
increase in accidents.

Methods a nd Data Ir\ the se§ond es.tlmatlon, w§ nc?te that the number of total car acude.nts has a.Iso
risen during periods of legalization, but not as much. The percentage increase is
22% in CA, 33% in CO and 16% in MI. While total accidents have risen, the increase

in marijuana-related accidents is more dramatic. It seems that cannabinoid-related
accidents account for the majority of increase in the total number of accidents.

| have obtained data on fatal accidents in the states from the Department of
Transportation’s National Center for Statistics & Analysis (NCSA) within the
National Highway Traffic Safety Administration. They provided fatal motor
crashes data for each state on a monthly basis starting in 2010 to 2021. The
focus is on the states of Michigan, Colorado, California, Ohio, Texas and
Indiana. The first three experienced recreational legalization during the period
of study, the latter three did not. The data include total number of fatal crashes
per month, fatal crashes involving drugs, fatal crashes involving cannabinoids,
fatalities, etc. For crashes involving drugs, at least one of the drivers involved In

Further study is warranted as to what explains that increase, especially the
dramatic rise in CO. Perhaps the longer period of legalization there (from January
2014) has contributed to higher incidence rate. The longer exposure to cannabis
retail may have contributed to that. That may be concerning.

the crash tested positive. Conclusions
Michigan: legal retail of cannabis from December 2019; CA from January 2018;
and Colorado from January 2014. The dramatic increases in cannabis-related fatal crashes in states that legalized
Poisson panel data estimation is used due to the dependent variable being a marijuana, as compared to the control group, signal that road safety may be a
count variable. The three explanatory variables are dummies for the concern for legalization.
legalization of marijuana in the three states: CA, CO and MI. They are equal to
1 for periods of legalization in those states. The estimation equation is: If the results are confirmed, the legalization appears to be associated with a much
higher number of cannabis-related car accidents in this analysis. That may be a
V.= a+y,+ B,Leg*CA + B,Leg*CO + B,Leg*MI + ¢, serious concern policy-makers should consider.
Where yit = number of cannabinoid-related fatal accidents and number of total fatal accidents
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