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INTRODUCTION
Relying on results from Pacula et al. (2013), Pacula and Sevigny argue that medical
marijuana dispensaries increase the consumption of marijuana, increase the consumption of
alcohol, and lead to more alcohol-related traffic fatalities. Below, we will:
•

Argue that the dispensary indicator used by Pacula et al. (2013) is essentially unrelated to
whether dispensaries were actually in operation

•

Briefly evaluate the studies cited by Pacula and Sevigny as providing evidence of
complementarity between alcohol and marijuana

•

Present new evidence on the role of dispensaries using data on emergency department
visits and alcohol sales

MEASURING DISPENSARIES
Pacula et al. (2013) used data through 2009 1, but outside of California the dispensary
phenomenon was just beginning to gain momentum in 2009. The so-called “Colorado green
rush” began in the summer of 2009 (Spellman, 2009; Warner, 2009; Hesse, 2012; Kamin,
2012) 2; dispensaries opened throughout Montana shortly thereafter (Haskell, 2010; Ritter 2010;
Volz, 2010). Quasi-legal dispensaries (often called clinics, clubs, collectives or compassion
1

YRBS data used by Pacula et al. (2013) were from 1993-2009; data from the Treatment Episode Data Set were
from 1992-2009; the FARS data were from 1990-2009.

2

Fewer than two dozen medical marijuana dispensaries were operating in Colorado as of January 2009; more than
70 dispensaries had opened by September 2009, 40 of which were located in Denver (Warner, 2009).

1

centers) did not become commonplace in Michigan, Oregon and Washington until 2010 (Allen,
2009; Cook, 2009; Jacklet, 2010; Johnson and Korn, 2010; Keeping, 2010; Rosevear, 2010;
Martin, 2011; Pitkin, 2011; Tomlinson, 2011; Crombie, 2012). The first East Coast dispensary
opened in 2011 (Palermo, 2013). 3 Given this timeline, any credible analysis of dispensaries and
their effects should either focus on California or include data collected after 2009. Pacula et al.
(2013) did neither.
Moreover, the dispensary indicator used by Pacula et al. (2013) “turns on” the year in which
legislation was passed (or the year in which a regulation/rule allowing dispensaries was
promulgated) as opposed to the year of implementation. As a consequence, it is divorced from
reality even in states that explicitly allowed dispensaries. For instance, the Pacula et al. (2013)
dispensary indicator for Colorado goes from 0 to 1 in the year 2000, but the Colorado medical
marijuana law did not come into effect until 2001 and the first Colorado dispensary did not open
until 2004 (Weinstein, 2010); the Pacula et al. (2013) dispensary indicator for New Jersey goes
from 0 to 1 in 2009, but the New Jersey law did not come into effect until 2010 and the first New
Jersey dispensary did not open until 2012 (Wells, 2012); the Pacula et al. (2013) dispensary
indicator for Maine goes from 0 to 1 in 2009, but the first Maine dispensary did not open until
2011 (Palermo, 2013). 4 Clearly, any argument based on the Pacula et al. (2013) dispensary
indicator should be viewed with a great deal of skepticism.

3

By January 2011 an estimated 40-65 medical marijuana clinics/dispensaries were operating in the Las Vegas
Valley (Valley, 2011).
4

The Pacula et al. (2013) dispensary indicator for New Mexico goes from 0 to 1 in 2007, but the first New Mexico
dispensary did not open until 2009 (Holms, 2010); the Pacula et al. (2013) dispensary indicator for Rhode Island
goes from 0 to 1 in 2009, but the first Rhode Island dispensary did not open until 2013 (Adamson, 2013). There are
also issues with the MML indicator used by Pacula et al. (2013). For instance, the Pacula et al. (2013) MML
indicator for Arizona goes from 0 to 1 in 1996, but Proposition 203, which legalized medical marijuana, was
approved by Arizona voters in 2010 (Sheridan, 2010); the Pacula et al. (2013) MML indicator for Maryland goes
from 0 to 1 in 2003, but medical marijuana users in Maryland were, until recently, subject to arrest and prosecution
(Graves, 2012).

2

NOT ALL PREVIOUS STUDIES SHOULD BE TREATED EQUALLY
Researchers should provide careful and accurate evaluations of previous studies. Most
policymakers have never heard of year fixed effects, have no idea what a regression
discontinuity is, and do not care whether state-specific time trends were included. They count on
us to communicate which studies should be taken seriously and which should be ignored. Giving
studies that rely on cross-sectional policy variation the same weight as those that rely on withinstate policy variation comes with the risk of leading policymakers astray.
Citing a thoroughly-discredited study without mentioning its problems also has the
potential to lead policymakers astray. Yörük and Yörük (2011) made a serious coding error.
Crost and Rees (2013) pointed it out and Yörük and Yörük (2013) corrected it. It is time to stop
citing Yörük and Yörük (2011) as providing evidence that alcohol and marijuana are
complements.

DISPENARIES, EMERGENCY DEPARTMENT VISITS, AND ALCOHOL SALES
Since Colorado legalized the use of medical marijuana in 2001, marijuana use among
Coloradans has increased. 5 To explore whether dispensaries contributed to this increase, we
turned to data from Drug Abuse Warning Network (DAWN) for the period 2004 to 2011. 6
DAWN is a surveillance system that collects data on drug-related emergency department visits to
non-Federal hospitals.

5

For instance, according to 2002-03 NSDUH data, 21.7 percent of 18- through 25-year-olds living in Colorado used
marijuana in the past month. By 2010-2011, this figure had increased to 27.3 percent.

6

These data are available at http://www.samhsa.gov/data/dawn.aspx and cover the Denver-Aurora MSA.
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Figure 1 shows the number of marijuana-related emergency department (ED) visits to
hospitals in the Denver area (per 100,000 population). Marijuana-related ED visits increased
steadily from 2004 to 2007. They leveled off after 2007, and then increased again from 2009 to
2010, the first two years of the “Colorado green rush.” However, ED visits involving marijuana
fell from 2010 to 2011 despite the continued growth of medical marijuana retail sales in Denver. 7
ED visits to Denver hospitals involving both alcohol and marijuana increased rapidly through
2008, but fell from 2008 to 2009. They increased again from 2009 to 2010, but fell from 2010 to
2011.
To further explore whether dispensaries had an impact on alcohol consumption, we
examined data on bar and liquor store sales in Denver for the period 2007 to 2012. These data
are available from the Colorado Department of Revenue and are based on sales tax returns. 8
Figure 2 shows that per capita bar sales in Denver were stable throughout the period under study.
Likewise, there is no evidence of an uptick in liquor store sales despite soaring retail sales of
medical marijuana in Denver from 2009 to 2012 (Warner, 2009; Warner, 2010; National
Cannabis Industry Association, 2012; Roberts, 2013).
In summary, dispensaries do not appear to have been an important contributor to the
increase in marijuana use among Coloradans. Data on bar and liquor store sales in Denver
provide no evidence that dispensaries somehow caused an increase in alcohol consumption.

7

Denver medical marijuana dispensary retail sales were $52 million in FY2010; sales climbed to $82 million in
FY2011 and $88 million in FY2012 (National Cannabis Industry Association, 2012; Roberts, 2013). As of January
2010, 390 dispensaries had applied for a city sales tax license, but most had not opened their doors (Warner, 2010).
By September 2011, Denver was home to approximately 400 dispensaries and marijuana-infused product makers
(Ingold, 2011).
8

Liquor store sales include sales made by beer and wine stores. Sales were deflated using the CPI for alcoholic
beverages in the Denver-Boulder-Greeley area and divided by Census population estimates. The CPI deflator is
available at: http://data.bls.gov/pdq/querytool.jsp?survey=cu; Census population estimates are available at:
http://www.census.gov/popest/.
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Figure 1

Emergency Department Visits to Denver Hospitals
(per 100,000 population)

80
70
60
50
40
30
20
10
0
2004

Increase in Denver dispensaries
to more than 300

2005

2006

Marijuana Alone

2007

2008

2009

2010

2011

Marijuana in Combination with Alcohol

Figure 2

Per Capita Denver Alcohol Sales
(in 2010 dollars)
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