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EXECUTIVE SUMMARY

n November 2012 voters in the states of Colorado

and Washington approved ballot initiatives that

legalized marijuana for recreational use. Two years

later, Alaska and Oregon followed suit. As many

as 11 other states may consider similar measures in
November 2016, through either ballot initiative or legisla-
tive action.

Supporters and opponents of such initiatives make
numerous claims about state-level marijuana legalization.
Advocates think legalization reduces crime, raises tax
revenue, lowers criminal justice expenditures, improves
public health, bolsters traffic safety; and stimulates the
economy. Critics argue that legalization spurs marijuana
and other drug or alcohol use, increases crime, diminishes
traffic safety, harms public health, and lowers teen educa-

tional achievement. Systematic evaluation of these claims,
however, has been largely absent.

This paper assesses recent marijuana legalizations and
related policies in Colorado, Washington, Oregon, and
Alaska.

Our conclusion is that state marijuana legalizations have
had minimal effect on marijuana use and related outcomes.
‘We cannot rule out small effects of legalization, and insuffi-
cient time has elapsed since the four initial legalizations to
allow strong inference. On the basis of available data, how-
ever, we find little support for the stronger claims made by
either opponents or advocates of legalization. The absence
of significant adverse consequences is especially striking
given the sometimes dire predictions made by legalization
opponents.
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INTRODUCTION

In November 2012 the states of Colorado
and Washington approved ballot initiatives
that legalized marijuana for recreational use
under state law. Two years later, Alaska and
Oregon followed suit." In November 2016 as
many as 11 other states will likely consider sim-
ilar measures, through either ballot initiative
or state legislative action.”

Supporters and critics make numerous
claims about the effects of state-level marijuana
legalization. Advocates think that legalization
reduces crime, raises revenue, lowers criminal
justice expenditure, improves public health,
improves traffic safety, and stimulates the econ-
omy.? Critics argue that legalization spurs mari-
juana and other drug or alcohol use, increases
crime, diminishes traffic safety, harms public
health, and lowers teen educational achieve-
ment.* Systematic evaluation of those claims
after legalization, however, has been limited,
particularly for Oregon and Alaska.’

This paper assesses the effect to date of
marijuana legalization and related policies in
Colorado, Washington, Oregon, and Alaska.

Each of those four legalizations occurred re-
cently, and each rolled out gradually over sever-
al years. The data available for before and after
comparisons are therefore limited, so our as-
sessments of legalization’s effect are tentative.
Yet some post-legalization data are available,
and considerable data exist regarding earlier
marijuana policy changes—such as legaliza-
tion for medical purposes—that plausibly have
similar effects. Thus available information pro-
vides auseful if incomplete perspective on what
other states should expect from legalization or
related policies. Going forward, additional data
may allow stronger conclusions.

Our analysis compares the pre- and post-
policy-change paths of marijuana use, other
drug or alcohol use, marijuana prices, crime,
traffic accidents, teen educational outcomes,
public health, tax revenues, criminal justice
expenditures, and economic outcomes. These
comparisons indicate whether the outcomes
display obvious changes in trend around the
time of changes in marijuana policy.

Our conclusion is that state-level marijuana
legalizations to date have been associated with,
at most, modest changes in marijuana use and
related outcomes. Our estimates cannot rule out
small changes, and related literature finds some
effects from earlier marijuana policy changes
such as medicalization. But the strong claims
about legalization made by both opponents and
supporters are not apparent in the data. The
absence of significant adverse consequences is
especially striking given the sometimes dire pre-
dictions made by legalization opponents.

The remainder of the paper proceeds as
follows. The next section outlines the recent
changes in marijuana policy in the four states
of interest and discusses the timing of those
changes. Subsequent sections examine the be-
havior of marijuana use and related outcomes
before and after those policy changes. A final
section summarizes and discusses implications
for upcoming legalization debates.

HISTORY OF STATE-LEVEL
MARIJUANA LEGALIZATIONS

Until 1913 marijuana was legal throughout
the United States under both state and fed-
eral law® Beginning with California in 1913
and Utah in 1914, however, states began out-
lawing marijuana, and by 1930, 30 states had
adopted marijuana prohibition.” Those state-
level prohibitions stemmed largely from anti-
immigrant sentiment and in particular racial
prejudice against Mexican migrant workers,
who were often associated with use of the
drug. Prohibition advocates attributed ter-
rible crimes to marijuana and the Mexicans
who smoked it, creating a stigma around mari-
juana and its purported “vices.”> Meanwhile,
film productions like Reefer Madness (1936)
presented marijuana as “Public Enemy Num-
ber One” and suggested that its consumption
could lead to insanity, death, and even homi-
cidal tendencies.’

Starting in 1930, the Federal Bureau of Nar-
cotics pushed states to adopt the Uniform State
Narcotic Act and to enact their own measures
to control marijuana distribution.” Following



the model of the National Firearms Act, in 1937
Congress passed the Marijuana Tax Act, which
effectively outlawed marijuana under federal
law by imposing a prohibitive tax; even strict-
er federal laws followed thereafter.” The 1952
Boggs Act and 1956 Narcotics Control Act es-
tablished mandatory sentences for drug-related
violations; a first-time offense for marijuana
possession carried a minimum sentence of 2 to
10 years in prison and a fine of up to $20,000.”
Those mandatory sentences were mostly re-
pealed in the early 1970s but reinstated by the
Anti-Drug Abuse Act under President Ronald
Reagan. The current controlling federal legis-
lation is the Controlled Substances Act, which
classifies marijuana as Schedule I. This cat-
egory is for drugs that, according to the Drug
Enforcement Administration (DEA), have “no
currently accepted medical use and a high po-
tential for abuse” as well as a risk of “potentially
severe psychological or physical dependence.”3

Despite this history of increasing federal
action against marijuana (and other drugs),
individual states have been backing away from
marijuana prohibition since the 1970s. Be-
ginning with Oregon 11 states* decriminal-
ized possession or use of limited amounts of
marijuana between 1973 and 1978." A second
wave of decriminalization began with Nevada
in 2001; nine more states and the District of
Columbia have since joined the list."® Fully 25
states and the District of Columbia have gone
further by legalizing marijuana for medical
purposes. In some states, these medical re-
gimes approximate de facto legalization.

The most dramatic cases of undoing state
prohibitions and departing from federal poli-
cy have occurred in the four states (Colorado,
Washington, Oregon, and Alaska) that have
legalized marijuana for recreational as well as
medical purposes. We next examine these four
states in detail.

Colorado

In 1975 Colorado became one of the first
states to decriminalize marijuana after a land-
mark report by the presidentially appointed
Shafer Commission recommended lower pen-

alties against marijuana use and suggested al-
ternative methods to discourage heavy drug
use. Decriminalization made possessing less
than an ounce of marijuana a petty offense with
a $100 fine.

In November 2000 Colorado legalized
medical marijuana through a statewide ballot
initiative. The proposal, known as Amendment
20 or the Medical Use of Marijuana Act, passed
with §4 percent voter support. It authorized
patients and their primary caregivers to pos-
sess up to two ounces of marijuana and up to six
marijuana plants. Patients also needed a state-
issued Medical Marijuana Registry Identifica-
tion Card with a doctor’s recommendation.
State regulations limited caregivers to prescrib-
ing medical marijuana to no more than five pa-
tients each.

The number of licensed medical marijuana
patients initially grew at a modest rate. Then,
in 2009, after Colorado’s Board of Health aban-
doned the caregiver-to-patient ratio rule, the
medical marijuana industry took off."” That
same year, in the so-called “Ogden Memo,”®
the US. Department of Justice signaled it
would shift resources away from state medical
marijuana issues and refrain from targeting pa-
tients and caregivers."” Thus, although medical
marijuana remained prohibited under federal
law, the federal government would tend not to
intervene in states where it was legal. Within
months, medical marijuana dispensaries pro-
liferated. Licensed patients rose from 4,800 in
2008 t0 41,000 in 2009. More than 9oo dispen-
saries operated by the end of 2009, according to
law enforcement.*°

In fall 2006 Colorado voters considered
Amendment 44, a statewide ballot initiative
to legalize the recreational possession of up
to one ounce of marijuana by individuals aged
21 or older. Amendment 44 failed, with 58 per-
cent of voters opposed.

In November 2012, however, Colorado voters
passed Amendment 64 with 55 percent support,
becoming one of the first two states to relegal-
ize recreational marijuana. The ballot initiative
authorized individuals aged 21 and older with
valid government identification to grow up to six
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plants and to purchase, possess, and use up to one
ounce of marijuana.”® Colorado residents could
now buy up to one ounce of marijuana in a single
transaction, whereas out-of-state residents could
purchase 0.25 ounces.”

In light of Amendment 64, Colorado’s gov-
ernment passed new regulations and taxes to
prepare for legalized recreational marijuana use.
A ballot referendum dubbed Proposition AA
that was passed in November 2013 imposed a
I5 percent tax on sales of recreational marijuana
from cultivators to retailers and a 10 percent tax
on retail sales (in addition to the existing 2.9 per-
cent state sales tax on all goods). Local govern-
ments in Colorado were permitted to impose
additional taxes on retail marijuana.®

Following about a year of planning, Colo-
rado’s first retail marijuana businesses opened
on January 1, 2014. Each business was required
to pay licensing fees of several hundred dollars
and adhere to other requirements.

Washington

In 1971 Washington’s legislature began loos-
ening its marijuana laws and decreed that pos-
session of less than 40 grams would be charged
as a misdemeanor. The state legalized medical
marijuana in 1998 after a 1995 court case in-
volving a terminal cancer patient being treated
with marijuana brought extra attention to the
issue and set the stage for a citizen-driven bal-
lot initiative. In November 1998 state voters
approved Initiative 692, known as the Wash-
ington State Medical Use of Marijuana Act,
with 59 percent in favor. Use, possession, sale,
and cultivation of marijuana became legal un-
der state law for patients with certain medical
conditions that had been verified by a licensed
medical professional. Initiative 692 also im-
posed dosage limits on the drug’s use. By 2009
an estimated 35,500 Washingtonians had pre-
scriptions to buy medical marijuana legally.

In November 2012 Washington joined Colo-
rado in legalizing recreational marijuana. Vot-
ers passed ballot Initiative 502 with 56 percent
in support amid an 81 percent voter turnout
at the polls. The proposal removed most state
prohibitions on marijuana manufacture and

commerce, permitted limited marijuana use for
adults aged 21 and over, and established the need
for a licensing and regulatory framework to gov-
ern the state’s marijuana industry: Initiative 502
further imposed a 25 percent excise tax levied
three times (on marijuana producers, processors,
and retailers) and earmarked the revenue for
research, education, healthcare, and substance-
abuse prevention, among other purposes.**

Legal possession of marijuana took eftect on
December 6, 2012. A year and a half later, Wash-
ington’s licensing board began accepting appli-
cations for recreational marijuana shops. After
some backlog, the first four retail stores opened
on July 8, 2014. As of June 2016, several hundred
retail stores were open across the state.

Oregon

In October 1973 Oregon became the first
state to decriminalize marijuana upon passage
of the Oregon Decriminalization Bill. The bill
eliminated criminal penalties for possession of
up to an ounce of marijuana and downgraded the
offense from a “crime” to a “violation” with a fine
of $500 to $1,000.” State law continued to out-
law using marijuana in public, growing or selling
marijuana, and driving under the influence. In
1997, state lawmakers attempted to recriminalize
marijuana and restore jail sentences as punish-
ment for possessing less than one ounce, and Or-
egon’s governor signed the bill. Activists gathered
swiftly against the new law; however, and forced a
referendum,; the attempt to recriminalize ended
up failing by a margin of 2 to 1.2

Oregon medicalized marijuana by ballot
initiative in November 1998, with 55 percent
support. The Oregon Medical Marijuana Act
legalized cultivation, possession, and use of
marijuana by prescription for patients with spe-
cific medical conditions.”” A new organization
was set up to register patients and caregivers. In
2004 voters turned down a ballot proposal to
increase to 6 pounds the amount of marijuana
a patient could legally possess. Six years later,
voters also rejected an effort to permit medi-
cal marijuana dispensaries, but the state legis-
lature legalized them in 2013.2% As of July 2016,
Oregon’s medical marijuana program counted



nearly 67,000 registered patients, the vast ma-
jority claiming to suffer severe pain, persistent
muscle spasms, and nausea.*

Recreational marijuana suffered several de-
teats before eventual approval. In 1986 the Or-
egon Marijuana Legalization for Personal Use
initiative failed with 74 percent of voters op-
posed.3° In November 2012, a similar measure
also failed, even as neighboring Washington
passed its own legalization initiative. Oregon
Ballot Measure 8o would have allowed personal
marijuana cultivation and use without a license,
plus unlimited possession for those over age 21.
To oversee the new market, the measure would
have established an industry-dominated board
to regulate the sale of commercial marijuana.
This proposal failed with more than 53 percent
of the electorate voting against it.>'

Full legalization in Oregon finally passed
on November 4, 2014, when voters approved
Measure 91, officially known as the Oregon
Legalized Marijuana Initiative. This measure
legalized recreational marijuana for individu-
als over age 21 and permitted possession of up
to eight ounces of dried marijuana, along with
four plants, with the Oregon Liquor Con-
trol Commission regulating sales of the drug.
More than §6 percent of voters cast ballots
in favor of the initiative, making Oregon the
third state in the nation (along with Alaska) to
legalize recreational marijuana.*?

Oregon’s legislature then adopted several
laws to regulate the marijuana industry. Leg-
islators passed a 17 percent state sales tax on
marijuana retail sales and empowered local
jurisdictions to charge their own additional 3
percent sales tax.’? Later, the state legislature
gave individual counties the option to ban
marijuana sales if at least 55 percent of voters
in those counties opposed Measure 91.3#

Legal sales went into effect on October 1,
2015. As of June 2016, Oregon had 426 loca-
tions where consumers could legally purchase
recreational marijuana.’®

Alaska

Alaska’s debate over marijuana policy be-
gan with a 1972 court case. Irwin Ravin, an at-

torney, was pulled over for a broken taillight
and found to be in possession of marijuana.
Ravin refused to sign the traffic ticket while he
was in possession of marijuana so that he could
challenge the law. Ultimately, the Alaska Su-
preme Court deemed marijuana possession in
the privacy of one’s home to be constitution-
ally protected, and Ravin v. State established
legal precedent in Alaska for years to come 3

Alaska’s legislature decriminalized mari-
juana in 1975, two years after Oregon. Persons
possessing less than one ounce in public—or
any amount in one’s own home—could be fined
no more than $100, a fine eliminated in 1982.
Marijuana opponents, however, mobilized lat-
er in the decade as law enforcement busted a
number of large, illegal cultivation sites hidden
in residences. A voter initiative in November
1990 proposed to ban possession and use of
marijuana even in one’s own home, punishable
by 9o days of jail time and a $1,000 fine. The
initiative passed with 54 percent support.’’

In 1998 Alaska citizens spearheaded an
initiative to legalize medical marijuana, and
69 percent of voters supported it. Registered
patients consuming marijuana for health con-
ditions certified by a doctor could possess up
to one ounce of marijuana or up to six plants.38

Advocates then turned to recreational le-
galization. A ballot initiative in 2000 proposed
legalizing use for anyone 18 years and older and
regulating the drug “like an alcoholic bever-
age.” The initiative failed, with 59 percent of
voters opposed. Voters considered a similar
ballot measure in 2004 but again rejected it.

A third ballot initiative on recreational
marijuana legalization passed in November
2014 with §3 percent of voters in support.
It permitted adults aged 21 and over to pos-
sess, use, and grow marijuana. It also legalized
manufacture and sale. The law further created
a Marijuana Control Board to regulate the in-
dustry and establish excise taxes.

State regulators had originally planned to
start issuing applications to growers, proces-
sors, and stores in early to mid-2016. At the
time of this writing, retail marijuana shops are
not yet open. This delay, along with data limi-
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tations, makes it difficult to evaluate post-legal-
ization outcomes in Alaska.

KEY DATES

To determine the effect of marijuana legal-
ization and similar policies on marijuana use
and related outcomes, we examine the trends
in use and outcomes before and after key pol-
icy changes. We focus mostly on recreational
marijuana legalizations, because earlier work
has covered other modifications of marijuana
policy such as medicalization.?® The specific
dates we consider, derived from the discussion
above, are as follows:

Colorado

B 2001, after legalization of medical mari-
juana

B 2009, after liberalization of the medical
marijuana law

M 2012, after legalization of recreational
marijuana

Bl 2014, after the first retail stores opened
under state-level legalization

Washington

W 1998, after legalization of medical mari-
juana

M 2012, after legalization of recreational
marijuana

B 2014, after the first retail stores opened
under state-level legalization

Oregon

Bl 1998, after legalization of medical mari-
juana

M 2013, after the state legislature legalized
medical marijuana dispensaries

M 2014, after legalization of recreational
marijuana

B 2015, after the first retail stores opened
under state-level legalization

Alaska
B 1990, after voters recriminalized marijuana
W 1998, after legalization of medical mari-
juana

M 2014, after legalization of recreational
marijuana

Our analysis examines whether the trends
in marijuana use and related outcomes changed
substantially after these dates. Observed chang-
es do not necessarily implicate marijuana policy
because other factors might have changed as
well. Similarly; the absence of changes does not
prove that policy changes had no effect; the
abundance of potentially confounding variables
makes it possible that, by coincidence, a policy
change was approximately offset by some oth-
er factor operating in the opposite direction.
Thus, our analysis focuses on the factual out-
comes of marijuana legalization, rather than on
causal inferences.

DRUG USE

Arguably the most important potential ef-
fect of marijuana legalization is on marijuana
use or other drug or alcohol use. Opinions dif-
fer on whether increased use is problematic or
desirable, but because other outcomes depend
on use, a key step is to determine how much
policy affects use. If such effects are small, then
other effects of legalization are also likely to be
small.

Figure 1 shows past-year use rates in Colo-
rado for marijuana and cocaine, along with
past-month use rates for alcohol.*® The key
fact is that marijuana use rates were increasing
modestly for several years before 2009, when
medical marijuana became readily available in
dispensaries, and continued this upward trend
through legalization in 2012. Post-legalization
use rates deviate from this overall trend, but
only to a minor degree. The data do not show
dramatic changes in use rates corresponding
to either the expansion of medical marijuana
or legalization. Similarly, cocaine exhibits a
mild downward trend over the time period
but shows no obvious change after marijuana
policy changes. Alcohol use shows a pattern
similar to marijuana: a gradual upward trend
but no obvious evidence of a response to mari-
juana policy.



Figure 1

Colorado National Survey on Use and Health Results (all respondents, aged 12+)
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Figure 2 graphs the same variables in Wash-
ington State. As in Colorado, marijuana, co-
caine, and alcohol use proceed along preexist-
ing trends after changes in marijuana policy.

Figure 3 presents analogous data for Ore-
gon.#* Legalization only took effect in 2015 (i.e.,
after the end of currently available substance
use data), inhibiting any measurement of the
effect of policy on data observed thus far. How-
ever, as in other legalizing states, past-year mar-
ijuana use has been rising since the mid-2000s.

Figure 4 presents data on current (past-
month) marijuana use by youth from the Youth
Risk Behavior Survey, a survey of health be-
haviors conducted in middle schools and high
schools. Data are unfortunately unavailable for
Washington and Oregon. The limited available
data for Colorado and Alaska show no obvious
effect of legalization on youth marijuana use.

All those observed patterns in marijuana use
might provide evidence for a cultural explanation
behind legalization: as marijuana becomes more
commonplace and less stigmatized, residents and
legislators become less opposed to legalization.

In essence, rising marijuana use may not be a con-
sequence of legalization, but a cause of it.

Consistent with this possibility, Figure § plots,
forall fourlegalizing states, data on perceptions of
“great risk” from smoking marijuana monthly**
All four states exhibit a steady downward trend,
indicating that fewer people associate monthly
marijuana use with high risk. These downward
trends predate legalization, consistent with the
view that changing attitudes toward marijuana
fostered both policy changes and increasing use
rates. Interestingly; risk perceptions rose in Colo-
rado in 2012—2013, immediately following legal-
ization. This rise may have resulted from public
safety and anti-legalization campaigns that cau-
tioned residents about the dangers of marijuana
use.

Data on marijuana prices may also shed light
onmarijuanause. One hypothesis before legaliza-
tion was that use might soar because prices would
plunge. For example, Dale Gieringer, director of
California’s NORML (National Organization
for Reform of Marijuana Laws) branch, testified
in 2009 that in a “totally unregulated market, the
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Figure 2
Washington State National Survey on Drug Use and Health Results
(all respondents, aged 12+)
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Figure 3
Oregon National Survey on Drug Use and Health Results (all respondents, aged 12+)
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Figure 4
Youth Risk Behavior Survey Past Month Marijuana Use

Colorado Alaska

35 -

30 -

20 A

15 A

10 A

Percentage of high-school students

0 T T T T T T T T T d

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Source: Youth Risk Behavior Survey, Centers for Disease Control and Prevention, http://www.cdc.gov/healthyyouth/data/yrbs/data.htm.

Figure 5
Perception of Risk
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Figure 6
Colorado Marijuana Prices
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Figure 7
Woashington Marijuana Prices
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price of marijuana would presumably drop as low
as that of other legal herbs such as tea or tobac-
co—on the order of a few dollars per ounce—r100
times lower than the current prevailing price of
$300 per ounce.”® A separate study by the Rand
Corporation** estimated that marijuana prices in
California would fall by 8o percent after legaliza-
tion.¥ Using data from Price of Weed (priceof-
weed.com), which crowdsources real-time infor-
mation from thousands of marijuana buyers in
each state, we derive monthly average prices
of marijuana in Colorado, Washington, and
Oregon.*® See Figures 6, 7, and 8.

In Colorado, monthly average prices were
declining even before legalization and have re-
mained fairly steady since. The cost of high-
quality marijuana hovers around $230 per ounce
while that of medium-quality marijuana remains
around $190. The opening of shops in January
2015 seems to have had little effect. In Washington
State, marijuana prices have been similarly steady
and have converged almost exactly to Colorado

Figure 8
Oregon Marijuana Prices

prices—roughly $230 for high-quality marijuana
and $200 for medium-quality marijuana. Oregon
prices show a rise after legalization, catching up
to Colorado and Washington levels. Although we
cannot draw a conclusive picture on the basis of
consumer-reported data, the convergence of pric-
es across states makes sense. This convergence
is also consistent with the idea that legalization
helped divert marijuana commerce from the black
market to legalized retail shops.#” Overall, these
data suggest no major drop in marijuana prices af-
ter legalization and consequently less likelihood of
soaring use because of cheaper marijuana.

HEALTH AND SUICIDES

Previous studies have suggested a link be-
tween medicalization of marijuana and a lower
overall suicide rate, particularly among demo-
graphics most likely to use marijuana in general
(males ages 20 to 39).4 In fact, supporters believe
that marijuana can be an effective treatment for
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Figure 9
Annual Suicide Rates (per 100,000 people)
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Figure 10
Suicide Rates for Males 20-39 Years Old
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bipolar disorder, depression, and other mood
disorders—not to mention a safer alternative to
alcohol. Moreover, the pain-relieving element of
medical marijuana may help patients avoid more
harmful prescription painkillers and tranquiliz-
ers.*? Conversely, certain studies suggest exces-
sive marijuana use may increase the risk of de-
pression, schizophrenia, unhealthy drug abuse,
and anxiety’® Some research also warns about
long-lasting cognitive damage if marijuana is con-
sumed regularly; especially at a young age.’!
Figure 9 displays the overall yearly suicide rate
per 100,000 people in each of the four legalizing
states between 1999 and 2014.5 Figure 10 pres-
ents the analogous suicide rate for males aged 20
through 39 years.” Suicide rates in all four states
trend slightly upward during the 15-year-long pe-
riod, but it is difficult to see any association be-
tween marijuana legalization and any changes in
these trends. These findings contrast with many
previous studies, so it is possible that any effects
will take longer to appear. In addition, previous

Figure 11
Colorado Treatment Admissions

research has suggested a link between medical
marijuana and a lower suicide rate; it is not obvi-
ous that recreational marijuana would lead to the
same result, or that legalization of recreational
marijuana after medical marijuana is already le-
galized would have much of an extra effect.’*

Data on treatment center admissions provide
a proxy for drug abuse and other health hazards
associated with misuse. Figures 11 and 12 plot
rates of annual admissions involving marijuana
and alcohol to publicly funded treatment cen-
ters in Colorado® and King County, Washington
(which encompasses Seattle).56 Marijuana admis-
sions in Colorado were fairly steady over the past
decade but began falling in 2013 and 2014, just
as legalization took effect. Alcohol admissions
began declining around the same time. In King
County, admissions for marijuana and alcohol
continued their downward trends after legaliza-
tion. These patterns suggest that extreme growth
in marijuana abuse has not materialized, as some
critics had warned before legalization.
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Source: Rocky Mountain High Intensity Drug Trafficking Area (RMHIDTA) report, “The Legalization of Marijuana in Colorado: The Impact”
(Vol. 3, September 2015), http://www.rmhidta.org/html/2015%20final%20legalization%200f%20marijuana%20in%20colorado%20the%20impact.pdf.
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Figure 12

Treatment Admissions by Drug—King County, Washington
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CRIME

In addition to substance use and health
outcomes, legalization might affect crime. Op-
ponents think these substances cause crime
through psychopharmacological and other
mechanisms, and they note that such substances
have long been associated with crime, social de-
viancy, and other undesirable aspects of society’”
Although those perspectives first emerged in the
1920s and 1930s, marijuana’s perceived associa-
tions with crime and deviancy persist today.®

Before referendums in 2012, police chiefs,
governors, policymakers, and concerned citizens
spoke up against marijuana and its purported
links to crime.’? They also argued that expanding
drug commerce could increase marijuana com-
merce in violent underground markets and that
legalization would make it easy to smuggle the
substance across borders where it remained pro-
hibited, thus causing negative spillover effects.®

Proponents argue that legalization reduces
crime by diverting marijuana production and
sale from the black market to legal venues. This

shift may be incomplete if high tax rates or sig-
nificant regulation keeps some marijuana ac-
tivity in gray or black markets, but this merely
underscores that more legalization means less
crime. At the same time, legalization may re-
duce the burden on law enforcement to patrol
for drug offenses, thereby freeing budgets and
manpower to address larger crimes. Legaliza-
tion supporters also dispute the claim that
marijuana increases neurological tendencies
toward violence or aggression."

Figure 13 presents monthly crime rates from
Denver, Colorado, for all reported violent crimes
and property crimes.®> Both metrics remain es-
sentially constant after 2012 and 2014; we do not
observe substantial deviations from the illustrat-
ed cyclical crime pattern. Other cities in Colo-
rado mirror those findings. Analogous monthly
crime data for Fort Collins, for example, reveal
no increase in violent or property crime.%3

Figure 14 shows monthly violent and prop-
erty crime rates as reported by the Seattle Po-
lice Department.®* Both categories of crime



Figure 13
Denver Monthly Crime Rate (violent and property crime rates per 100,000 residents)
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Figure 14
Seattle Monthly Crime Rate

Violent crime rate Property crime rate

1,000 ~
900 A

800 -

700 A

600 -

500 A

400 A

300 A

Monthly crime rate per 100,000

200 A

100 4

0

o gb 3 P oga S Qo; > QQ)\YQb Q« 0% » (\9 N & ,\j, & o o \p
NONCORTOIEN @’b\\ Q@ e W @%‘\ Q0 e W @%‘\ ORI @%‘\ Q&
Source: Seattle Police Department, Online Crime Dashboard, http://www.seattle.gov/seattle-police-department/crime-data/crime-
dashboard. Population data source: U.S. Census Bureau Estimates. http://www.census.gov/popest/data/intercensal/indexhtml.



16

“All told, crime

in Seattle
has neither
soared nor
plummeted
in the wake
of legaliza-

tion. 99

Figure 15

declined steadily over the past 20 years, with no
major deviations after marijuana liberalization.
Property crime does appear to spike in 2013
and early 2014, and some commentators have
posited that legalization drove this increase.®
That connection is not convincing, however,
since property crime starts to fall again after
the opening of marijuana shops in mid-2014.
All told, crime in Seattle has neither soared nor
plummeted in the wake of legalization.%®
Monthly violent and property crime re-
mained steady after legalization in Portland, Or-
egon, as seen in Figure 15.%7 Portland provides an
interesting case because of its border with Wash-
ington. Between 2012 and 2014, Portland (and the
rest of Oregon) prohibited the recreational use of
marijuana, while marijuana sales and consump-
tion were fully legal in neighboring Washingto-
nian towns just to the north. This situation cre-
ates a natural experiment that allows us to look
for spillover effects in Oregon. Figure 15 suggests
that legalization in Washington and the opening

Portland Monthly Crime Rate
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of stores there did not produce rising crime rates
across the border. Elsewhere in Oregon, we see
no discernible changes in crime trends before
and after legalization or medical marijuana liber-

alization.®®

ROAD SAFETY

We next evaluate how the incidence of traf-
fic accidents may have changed in response to
marijuana policy changes. Previous literature
and political rhetoric suggest two contrasting hy-
potheses. One holds that legalization increases
traffic accidents by spurring drug use and there-
by driving under the influence. This hypothesis
presumes that marijuana impairs driving abil-
ity®? The opposing theory argues legalization
improves traffic safety because marijuana substi-
tutes for alcohol, which some studies say impairs
driving ability even more.”® Moreover, some con-
sumers may be able to drive better if marijuana
serves to relieve their pain.
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Figure 16
Colorado Car Crashes and Fatality Rate
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Figure 17
Washington Car Crashes and Fatality Rate

Fatal accidents = Fatalities

1.2 4

1.0 4

0.6 o

0.4 A

Rate per 100,000 residents

0.2 4

0.0 T T T T —T — — — —— —T —T —T T T
@ P P O O O VO VO VO DV A DA D A DD D D)X O O O
Q® QY 9 Q NI '\, NT NN NN '\/ NN '& NN NN N N NN

\’b(\ @’b* %QQ 2 @’b\\ SQ’Q S @’b\\ (_)GQ \’bQ @’b\\ %QQ o @'b* %QQ \°o @’b\\ (_)QQ \’bo @’b\\ (jQ'Q \’bQ @’b* (OQQ

Source: Washington Traffic Safety Commission, Quarterly Target Zero Reports, http://wtsc.wa.gov/research-data/quarterly-target-zero-
data/.

17



18

Figure 18

Oregon
1.80
1.60
1.40
1.20
1.00
0.80
0.60

0.40

Monthly crash fatalities per 100,000 residents

0.20

0.00

Car Crash Fatality Rate

T T T T T T T T T T T T T

T T T T T T T T T T T T 1

obobobo’\c'\6\o‘bo‘bo‘bo@o@&«9\9\9\,\/\,\'\,\/0\9"\9’«?’\?’\?’\?\P‘\P‘

SO N e W@ N e? B @’b* R @’b* R %eQ

@ 5@‘? @ c_,eQ S @’b‘\c_)eQ @ 5@9
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Rhetoric from experts and government of-
ficials has been equally divided. Kevin Sabet, a
former senior White House drug policy adviser,
warned that potential consequences of Colora-
do’s legalization could include large increases in
traffic accidents.”” A recent Associated Press ar-
ticle noted that “fatal crashes involving marijuana
doubled in Washington after legalization.””* Yet
Coloradan law enforcement agents are them-
selves unsure whether legal marijuana has led to
an increase in accidents.” Research by Radley
Balko, an opinion blogger for the Washington
Post and an author on drug policy, claims that,
overall, “highway fatalities in Colorado are at
near-historic lows” in the wake of legalization.”

Figure 16 presents the monthly rate of fatal
accidents and fatalities per 100,000 residents
in Colorado.” No spike in fatal traffic acci-
dents or fatalities followed the liberalization
of medical marijuana in 2009.7® Although fa-
tality rates have reached slightly higher peaks

in recent summers, no obvious jump occurs

after either legalization in 2012 or the open-
ing of stores in 2014.”” Likewise, neither mari-
juana milestone in Washington State appears
to have substantially affected the fatal crash
or fatality rate, as illustrated in Figure 17.7% In
fact, more granular statistics reveal that the
fatality rate for drug-related crashes was virtu-
ally unchanged after legalization.”

Figure 18 depicts the crash fatality rate in
Oregon.3° Although few post-legalization data
were available at the time of publication, we
observe no signs of deviations in trend after the
opening of medical marijuana dispensaries in
2013. We can also test for possible spillover ef-
fects from neighboring Washington. Legaliza-
tion there in 2012 and the opening of marijuana
shops in 2014 do not seem to materially affect
road fatalities in Oregon in either direction.

Finally, Figure 19 presents annual data on
crash fatality rates in Alaska; these show no
discernible increase after legalization and may
even decline slightly.



Figure 19
Alaska Car Crashes and Fatalities
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YOUTH OUTCOMES

Much of the concern surrounding marijuana
legalization relates to its possible effect on youths.
Many observers, for example, fear that expanded
legal access—even if officially limited to adults
age 21 and over—might increase use by teenagers,
with negative effects on intelligence, educational
outcomes, or other youth behaviors.*" 82

Figure 20 displays the total number of school
suspensions and drug-related suspensions in Col-
orado public high schools during each academic
year.® Total suspensions trend downward over
time, with a slight bump after 2014, but that bump
was not one driven by drug-related causes. Drug-
related suspensions appear to rise after medical
marijuana commercialization in 2009 but stay
level after full legalization and the opening of re-
tail shops. Figure 21 shows public high school ex-
pulsions, both overall and drug-related. It reveals
a parallel bump in drug-related expulsions right
after marijuana liberalization in 2009, but expul-
sions drop steeply thereafter. In fact, by 2014, ex-
pulsions drop back to their previous levels.

We also consider potential effects on aca-
demic performance. Standardized test scores
measuring the reading proficiency of 8th and
roth graders in Washington State show no
indication of significant positive or negative
changes caused by legalization, as illustrated in
Figure 22.34 Although some studies have found
that frequent marijuana use impedes teen cog-
nitive development, our results do not suggest a
major change in use, thereby implying no major
changes in testing performance.

ECONOMIC OUTCOMES

Changing economic and demographic out-
comes are unlikely to be significant effects of
marijuana legalization, simply because marijua-
na is a small part of the overall economy. Nev-
ertheless, we consider this outcome for com-
pleteness. Before legalization, many advocates
thought that legalization could drive a robust
influx of residents, particularly young individu-
als enticed to move across state lines to take ad-

2015

9



Figure 20
School Suspensions—Colorado
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Figure 21
School Expulsions—Colorado
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Figure 22
Woashington Standardized Test Scores
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vantage of loose marijuana laws. More recently,
various news articles say housing prices in Col-
orado (particularly around Denver) are soaring
at growth rates far above the national average,
perhaps as a consequence of marijuana legaliza-
tion. One analyst went so far as to say that mari-
juana has essentially “kick-started the recovery
of the industrial market in Denver” and led to
record-high rent levels.%

Figure 23 sheds doubt on these extreme claims
by presenting the Case-Shiller Home Price Index
for Denver, Seattle, and Portland, along with the
national average.*® Data show that home prices
in all three cities have been rising steadily since
mid-2o11, with no apparent booms after mari-
juana policy changes. Housing prices in Denver
did rise at a robust rate after January 2014, when
marijuana shops opened, but this increase was in
step with the national average.

Furthermore, marijuana legalization in all
four legalizing states had, at most, a trivial ef-
fect on population growth.’” Whereas some
people may have moved across states for mari-

juana purposes, any resulting growth in popu-
lation has been small and unlikely to cause
noticeable increases in housing prices or total
economic output.

Advocates also argue that legalization boosts
economic activity by creating jobs in the mari-
juana sector, including “marijuana tourism”
and other support industries, thereby boost-
ing economic output.88 Marijuana production
and commerce do employ many thousands of
people, and Colorado data provide some hint
of a measurable effect on employment. As Fig-
ure 24 indicates, the seasonally adjusted unem-
ployment rate began to fall more dramatically
after the start of 2014, which coincides with
the opening of marijuana stores.* These gains,
however, have yet to be seen in Washington, Or-
egon, and Alaska. One hypothesis may be that
Colorado, as the first state to open retail shops,
benefitted from a “first mover advantage.” If
more states legalize, any employment gains will
become spread out more broadly, and marijuana
tourism may diminish.

21
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Figure 23
Case Shiller Home Price Index
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Figure 24
Unemployment Rates
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Figure 25
Marijuana Tax Revenues—Colorado (all values are nominal)

Retail marijuana revenue Medical marijuana revenue
20 A
18 -
@ 16 4
o
Rel
= 14 -
€
< 12 4
()
=}
10 -
>
g
x 8 1
o
6 -
4
2 4
0 T T T T T T T T T T T T T T 1
PR I R S S R -0 O 0 R S g
\’bo @'b @’b W (_)Q,Q $O \’bo @'b @’b W (_)Q,Q $O \’bo @'b @’b
Source: Colorado Department of Revenue, https://www.colorado.gov/pacific/revenue/colorado-marijuana-tax-data.
Figure 26
Marijuana Tax Revenues—Washington (all values are nominal)
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Figure 27
State Correctional Expenditures (all values are nominal)
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Figure 28
State Police Protection Expenditures (all values are nominal)
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Data from the Bureau of Economic Analysis
show little evidence of significant gross domes-
tic product (GDP) increases after legalization
in any state.”® Although it is hard to disentan-
gle marijuana-related economic activity from
broader economic trends, the surges in eco-
nomic output predicted by some proponents
have not yet materialized. Similarly, no clear
changes have occurred in GDP per capita.

One area where legal marijuana has reaped
unexpectedly large benefits is state tax revenue.
Colorado, Washington, and Oregon all impose
significant excise taxes on recreational marijuana,
along with standard state sales taxes, other local
taxes, and licensing fees. As seen in Figure 25, Col-
orado collects well over $10 million per month
from recreational marijuana alone.”" In 2015 the
state generated a total of $135 million in recre-
ational marijuana revenue, $35 million of which
was earmarked for school construction projects.
These figures are above some pre-legalization
forecasts, although revenue growth was disap-
pointingly sluggish during the first few months of
sales.”” A similar story has unfolded in Washing-
ton, as illustrated in Figure 26, where recreational
marijuana generated approximately $70 million
in tax revenue in the first year of sales?>—double
the original revenue forecast.”* Oregon only
began taxing recreational marijuana in January
2016, so data are still preliminary; however, state
officials report revenues of $14.9 million so far,
well above the initial estimate of $2.0 million to
$3.0 million for the entire calendar year.” The
tax revenues in these states may decline.

Limited post-legalization data prevent us
from ruling out small changes in marijuana use
or other outcomes. As additional post-legal-
ization data become available, expanding this
analysis will continue to inform the debate.
The data so far provide little support for the
strong claims about legalization made by ei-
ther opponents or supporters.

NOTES

1. In November 2014, the District of Columbia
voted overwhelmingly in favor of Initiative 71,
which legalized the use, possession, and cultiva-

tion of limited amounts of marijuana in the pri-
vacy of one’s home. It also permitted adults age 21
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