
BE J. Econ. Anal. Policy 2021; aop

Research Article

Xiuming Dong*
Recreational Marijuana Sales Legalization
and Monday Work Injury Claims
https://doi.org/10.1515/bejeap-2021-0105
Received March 26, 2021; accepted November 4, 2021

Abstract: An important stylized fact in the literature is that more Workers’ Com-
pensation claims for difficult-to-diagnose injuries are filed on Monday than on
any other day of theweek. This paper studies the impact of recreationalmarijuana
sales legalization on Monday work injury claims. Using restricted-use Workers’
Compensation claim data in Oregon and a Difference-in-Differences (DiD) model,
I find the probability of overall Monday injuries increase by 4 percentage points
after recreational marijuana sales legalization. The event study graphs suggest
the medium-term effects appear to equal the short-term effects. Additionally,
I do not find strong evidence to support those difficult-to-diagnose Monday
injuries disproportionately increase after recreational marijuana sales legaliza-
tion, suggesting a limited moral hazard of Monday injury claiming behavior after
recreational marijuana sales legalization.

Keywords: recreational marijuana, marijuana legalization, workers’ compensa-
tion, Monday effect
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1 Introduction
Being one of the oldest social insurance programs, Workers’ Compensation
insures wage losses and medical costs due to work-related injuries. An impor-
tant stylized fact from the literature is that a disproportionate number ofWorkers’
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Compensation claims occur on Mondays (i.e. the Monday effect), with the largest
number of claims being categorized as difficult-to-diagnose such as lower back
pain and sprains (e.g. Smith 1992; Vernon 1921). The disproportionate num-
ber of Monday claims suggests that workers may use Workers’ Compensation
to cover weekend injuries. Other possible explanations include “warm-up” or
ergonomic effects, or psychological responses toMondaywork (Butler, Kleinman,
and Gardner 2014; Campolieti and Hyatt 2006).

As of September 2021, 18 states and the District of Columbia in the United
States have passed recreational marijuana law. In other words, nearly 1 in 3
Americans now reside in a state where recreational marijuana is available. A
growing literaturedocuments the impact of recreationalmarijuana lawsonsocial,
economic, and public health outcomes (e.g. Anderson and Rees 2014; Hansen,
Miller, andWeber 2020;Nicholas andMaclean2019). Somewhat surprisingly, little
is known on how recreational marijuana legalization affects local labor markets,
especially throughWorkers’ Compensation claims. The epidemiological literature
over thepast twodecades documents thatmarijuanause canhavenegative health
effects, such as impaired cognitive, short-term memory, and altered judgment
(Hall 2015; Hall and Degenhardt 2009; Volkow et al. 2014). This evidence suggests
that marijuana use may increase injuries during non-working days or can create
negative externalities in the workplace due to the increase of injury risk (Berning,
Compton, and Wochinger 2015; Cawley and Ruhm 2011; Grossman 1972).

This paper further explores the Monday effect by studying the impact of
recreational marijuana sales legalization (RML) on Monday work injury claims.
After states pass the recreational marijuana law, the recreational marijuana mar-
ket expands rapidly. In Oregon, monthly recreational marijuana sales exceed $65
millionwithin twoyears of legalization.Meanwhile,workplacedrug test positivity
rates have shown a strong increase since the passage of the recreational mari-
juana law. Figure 1 shows the rise of positive drug tests only holds for marijuana
and not for other drug categories, suggesting that workers increase recreational
marijuana use in response to RML.1, 2 Tomeasure the number of claims per day of
the week, I obtain Oregon restricted-use administrative Workers’ Compensation
claims data for 2013–2017.

1 The workplace drug positivity rate trend also holds for other western states, as shown in
Figure A1.
2 The author visited numerous recreational marijuana dispensaries in Oregon and asked the
staff at the dispensaries, “When is the busiest time of the day in your store?”. The author received
almost the same answer for all the visited dispensaries, “The busiest time is from 5 pm to 7
pm when workers get off work.” This anecdotal evidence, combined with Figure 1, suggests that
workers increase recreational marijuana use after RML in Oregon.
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Figure 1: Response to RML in Oregon.
Panel A is the Oregon monthly marijuana sales from the Oregon Liquor Control Commission.
The red line indicates recreational marijuana sales, and the blue line represents medical
marijuana sales. Panel B is the workplace drug positivity rate by drug category in Oregon from
Quest Diagnostics. The vertical dashed red line is the recreational marijuana law passage year.

To identify the causal impact of RML on Monday claims, I implement a gen-
eralized DiD model that exploits variation in the county level implementation of
Oregon’s recreational marijuana law. Even though recreational marijuana law is
a state policy, regulations are applied at amore local level in Oregon. Specifically,
local governments that have less than 45 percent of voters who voted in favor of
RML have prohibited the establishment of licensed recreational marijuana pro-
ducers, processors, wholesalers, and/or retailers. The vote share rule leads to
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a substantial amount of variation in recreational marijuana sales and licensed
retail stores across Oregon’s 36 counties. The empirical strategy compares the
probability of Monday claims before and after RML for counties that sell recre-
ational marijuana to the same difference for counties that do not sell recreational
marijuana due to the vote share rule.

I find RML increases the probability of Monday injury claims by 4 percentage
points in treated counties relative to control counties after RML. For difficult-to-
diagnose injuries, such as sprains/strains injuries, they experience a statistically
significant increase in the probability of Monday injuries after the implementa-
tion of RML. For easy-to-diagnose injuries, such as fractures or cuts/lacerations,
the probability of Monday injury claims is statistically insignificant from zero;
however, the insignificant results are primarily driven by increases in the stan-
dard errors and not changes in the point estimates. To further explorewhether the
reduced sample size is driving the insignificant results among easy-to-diagnose
injuries, I also implement county-level analysis that compares the absolute num-
ber ofMonday claims before and after RML. The number ofMonday claims results
confirm the sample size concern and show that the easy-to-diagnose Monday
injury numbers go up after RML.

Furthermore, I use an event study design to allow for the effect of RML
on Monday claims to vary over time. The individual claim-level and county-level
event study graphs showan immediate increase in the fraction ofMonday injuries
for overall injuries after RML that levels off in subsequent years. This dynamic
pattern suggests the medium-term effects are similar to the short-term effects.
The dynamic effects of RML on different injury types are mixed. The individual
claim-level and the county-level event study results show there is a significant
increase in Monday claims for all injury types in some quarters after RML, but
not other quarters, indicatingmixed short-termandmedium-term effects after the
implementation of RML.

Overall, the results indicate that RML increases Monday injuries. The results
also suggest that RML increasesMonday claims for all injury types. In terms of the
magnitude, I do not find strong evidence to support those difficult-to-diagnose
Monday injuriesdisproportionately increaseafterRML,suggestinga limitedmoral
hazard of Monday injury claiming behavior after RML.

This paper relates to an extensive literature onWorkers’ Compensation insur-
ance Monday claiming behavior. Smith (1990) argues that workers file Workers’
Compensation to cover weekend injuries. Using Workers’ Compensation claims,
they show a greater proportion of sprains and strains relative to fractures and
cuts are reported on Monday. However, Card and McCall (1996) and Ruser
(1998) do not find evidence of the moral hazard Monday reporting effect with
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Workers’ Compensation claims. Campolieti and Hyatt (2006) use Canada’s uni-
versal government-providedmedical insurance, which covers soft-tissue injuries,
to identify whether the Monday effect is attributable to health coverage differen-
tials across countries. Comparing the Monday effect in Canada with the United
States, they find similar Monday effects and conclude their results are consis-
tent with an ergonomic explanation rather than a moral hazard response. Butler,
Kleinman, and Gardner (2014) argue that workers simply do not like Monday
work.

This paper also relates to a growing literature studying marijuana laws
and their effect on social, economic, and public health outcomes. For example,
there is evidence that medical marijuana laws (MMLs) increase the rates of Δ-
9-tetrahydrocannabinol (THC) positive drivers (Aston et al. 2016; Aydelotte et al.
2017). Meanwhile, Anderson, Rees, and Tekin (2018) find that MMLs have positive
impacts on traffic fatalities involving alcohol, indicating thatmarijuana and alco-
hol are substitutes. Nicholas and Maclean (2019) provide evidence of the effect
of MMLs on the health and labor supply of older adults. McCaffrey et al. (2010)
and Pacula, Chriqui, and King (2003) suggest marijuana has impacts on educa-
tional outcomes. Ghimire and Maclean (2020) provide the first evidence of the
effect of MMLs on Workers’ Compensation claiming among adults. Their results
suggest that medical marijuana may allow workers to better manage symptoms
associated with workplace injuries and illnesses, which in turn, reduces the need
for Workers’ Compensation claims, although the magnitude of the effect is very
modest. Dong (2020) uses the similar administrative claim data and shows that
overall workplace injuries increase after RML.

In terms of RMLs, Anderson and Rees (2014) discuss a potential “worst-
case scenario” of recreational marijuana legalization through the lens of research
documenting effects onmarijuana pricing,marijuana and alcohol use, and crime.
They conclude that RMLs lead to increases in marijuana usage and decreases
in alcohol usage. Abouk et al. (2021) find that Workers’ Compensation receipt
declines in response to state recreational marijuana law adoption. They offer
evidence that the primary driver of these reductions is likely due to access to an
additional formofpainmanagement therapy.Byutilizingvariations in thecounty-
level recreational marijuana law in Oregon and detailed administrative claim
data, my paper complements the results from Abouk et al. (2021) and explores
another potentialmoral hazard channel ofMonday injury claiming behavior after
recreational marijuana legalization.

Finally,mypaper relates to theeconomic literatureon the impactof substance
use on workplace injuries. Ohsfeldt and Morrisey (1997) show that alcohol taxes
are negatively correlated with workdays lost due to industrial injuries. Kaestner
and Grossman (1998) use survey data and show that for young adult males,
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there is evidence that drug use is significantly and positively related to workplace
accidents. In contrast for young adult females, there is no systematic relationship
between drug use and workplace accidents.

In what follows, I provide additional background on marijuana policies and
variation in RML implementation across counties in Oregon. Section 3 describes
the data and construction of the empirical setting. Section 4 presents the research
design and identification strategies. After which Section 5 presents the result and
Section 6 concludes.

2 Background

2.1 US Marijuana Laws
Marijuanawas entered into theUnitedStates Pharmacopeia in 1850as a treatment
for pain, some infectious diseases, bleeding, and other conditions. Prior to the
passage of the Marijuana Taxation Act of 1937, the consumption of marijuana for
both recreational and medical purposes was legal. The Controlled Substance Act
of 1970 re-classified marijuana as a Schedule I substance as a drug with “high
potential for abuse and little-known medical benefit”.

Oregon became the first state in theUnited States to decriminalize the posses-
sion of small amounts of marijuana in 1973, although cultivation and distribution
remained felony offenses. As of July 2021, 36 states and the District of Columbia
allow the cultivation, possession, and use of marijuana by doctor recommenda-
tion for patients with certain medical conditions. Since 2012, 18 states and the
District of Columbia have legalized personal recreational marijuana use. Despite
the increase in marijuana laws for a number of states, marijuana is still illegal
under federal law.3

2.2 Oregon Recreational Marijuana Law
Measure 91 was approved by the Oregon General Election onNovember 4th, 2014.
It has two main components. The first component is what I refer to as “demand-
side legalization”, which took effect on July 1st, 2015. This allows non-medical

3 The federal government regulatesdrugs through theControlledSubstancesAct (21U.S.C. § 811),
which does not recognize the difference between themedical and recreational use of marijuana.
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cultivation and the possession of small amounts of marijuana for adults over the
age of 21. Specifically, Oregonians are allowed to grow up to four plants on their
property, possess up to eight ounces of usable marijuana in their homes, and up
to one ounce on their person.

The second component is what I refer to as “supply-side legalization”, which
took effect on October 1st, 2015, after Oregon Governor Kate Brown signed an
emergency bill. It allows the manufacture and sale of marijuana by/to adults,
which is subject to state licensing, regulation, and taxation. State officials
began working on establishing a regulatory structure for the sales of marijuana
and taxing such sales, with the Oregon Liquor Control Commission (OLCC) to
oversee it.

This paper focuses on recreational marijuana sales legalization. One rea-
son is that supply-side interventions often dominate the discussion surrounding
drug policy (Alpert, Powell, and Pacula 2018; Dobkin and Nicosia 2009; Dobkin,
Nicosia, and Weinberg 2014; Miron and Zwiebel 1991). The other reason is that
the scope of demand-side legalization’s impact on marijuana usage is limited
with only small possession of marijuana allowed. Lastly, there is a time lag in
the demand side legalization. Even though Measure 91 was approved at the end
of 2014, it did not enter into force until July 2015. Moreover, by the time that
saleswere legalized the Legislature passed four bills, whichmade comprehensive
reforms to Measure 91 and addressed issues of local control, taxation, and early
sales. Therefore, by exploiting the supply-side regulation on recreational mari-
juana facilities across counties, it better approximates how market participants
actually interact with the law.

Important to the identification strategy, even though RML is a state pol-
icy, regulations are applied at a more local level. The law provides cities and
counties the opportunity to prohibit recreational marijuana businesses in their
jurisdiction. Counties that have less than 45 percent of voters who voted in favor
the Measure 91 prohibited the establishment of Licensed Recreational Marijuana
producers, processors, wholesalers, and/or retailers. Due to rounding, the final
decision cutoff is 46 percent. 16 out of the 36 counties have banned recreational
marijuana businesses. Prior to December 2015, cities could also implement local
bans following the same vote share rules without referring the ordinance to the
voter. One caveat is that the vote share rule is not amandate. For example,Marion
County has more than 46 percent of voters who supported RML and decided to
restrict marijuana businesses on their unincorporated land.
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3 Data and Empirical Setting

3.1 Claim Data
The Workers’ Compensation data comes from the Oregon Department of Con-
sumer and Business Services, Workers’ Compensation Division.4 It is restricted
use accepted disabling Workers’ Compensation claims from 2013 to 2017. These
are work-related injuries, where the worker gets medical care and misses more
than 3 days of work.5

For each claim, I have information on the claimant’s demographic charac-
teristics, date and day-of-week of injury, county of injury, occupation, industry,
job tenure, and detailed information on the cause of injury, including body part.
It also has detailed employer information such as the employer’s name, address,
and whether the employer company is publicly or privately owned. Since the
interest of this study is on the Monday effect, I follow the literature and focus
on three primary causes of injuries: (i) sprains/strains, (ii) fractures, and (iii)
cuts/lacerations injuries. Together these three injury causes represent over 50per-
cent of all claims. The remainingdropped claims are amix of stroke, inflammatory
diseases, exposure to chemicals, and other injuries that occur more rarely.

3.2 Recreational Marijuana Sales
The data of monthly administrative marijuana sales records are from the
“traceability” system maintained by the OLCC. The system was designed to track
each step in the marijuana supply chain, enabling state officials to collect taxes
and enforce regulations. To ensure accurate data OLCC employees conduct ran-
dom in person audits. Violators face penalties that include inventory seizure and
destruction. The data set has monthly county level recreational marijuana sales
in dollars by product type and quantity of sales. The tracking system records the
date, quantity, and price of the transaction and generates a unique identifier.

The local government vote share rule leads to a substantial amount of varia-
tion in recreationalmarijuana sales across counties. For example, up toDecember

4 Oregon requires nearly all business with one or more employees to carry Workers’ Com-
pensation coverage. Sole proprietors without employees are not required to carry coverage for
themselves but can optionally purchase coverage. Approved business may self-insure.
5 One limitation of the data is that since the data cannot observe the change of the number of
claim applications and denial rate by the day-of-the-week before and after RML, the result using
only accepted claims may underestimates the true effect of RML on Monday claims.
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Table 1: Tests of excess fraction of Monday injuries.

Type of injury Observations Mean (%) Test statistics

All 46,755 21.14 6.06
Sprains/strains 32,454 21.37 6.00
Fractures 5519 20.35 0.64
Cuts/lacerations 8782 20.83 1.91

The estimation tests whether the proportion of Monday injuries exceeds 20% in a one-tailed
test.

2017, total recreational marijuana sales ranged from $0 to $183 million across
counties. Hence, I use total sales of recreational marijuana in each county as the
recreational marijuana exposure measure. This measure serves as a proxy for the
interaction of actual demand and supply of recreational marijuana.6

3.3 Measuring the Monday Effect
Before examining whether RML leads to changes in Monday filings I document
overall Monday filing trends in Oregon. If work hours are evenly spread over the
week, one test of the Monday effect is to determine whether the proportion of
injures reported on Mondays is greater than 20 percent. I first present t-tests of
whether the mean proportion of Monday claims is greater than 20 percent in
Table 1.7 When including all injury types, I find that an excess proportion of total
injuries are reported on Mondays (t-statistics= 6.06). For sprains/strains there is
also an excess proportion on Monday claims (t-statistics= 6.00). Consistent with
the literature, injuries involving fractures (t-statistics=0.64) andcuts/lacerations
(t-statistics= 1.91) are not disproportionately reported on Mondays.

Next, I examine the distribution of work week claims to see how Mondays
compare to other days. Figure 2 presents the distribution of several types of
injuries. Thefigure showsconsistent evidencewith the t-tests inTable 1.Relative to
all injuries, difficult-to-diagnose injuries (i.e. sprains/strains) aremore frequently
reported on Mondays than on other days of the week. There is also a large drop

6 Note that the OLCC starts to collect administrative sales data from July 2016, so the total sales
are the sum of the sales (in dollars) from July 2016 to December 2017.
7 To further explore the change of the absolute number of claims by each day-of-the-week,
Table A1 presents the summary statistics on claim numbers over time and weekdays.
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Figure 2: Distribution of injuries by day of the work week.

in the proportion of injuries reported on Friday.8 This is less the case for blunt
trauma injuries such as fractures and cuts/lacerations.

4 Empirical Strategy

4.1 Difference-In-Differences
To estimate the causal impact of RML on Monday injury claims I follow Hansen
(2016) and combine a linear probability model with a DiD empirical strategy as
shown in Eq. (1):

Mondayioct = 𝛾Treatc × Aftert + 𝜃o + 𝜃t + 𝜃c + X′
i𝛼 + 𝜀ioct. (1)

Where Mondayioct is a binary variable that equals 1 when worker i is injured
on Monday, and 0 otherwise. Treatc equals 1 when county c has positive recre-
ationalmarijuana sales over the analysis period. Aftert equals 1when themonthly

8 The large drop of sprains/strains injuries on Friday may also indicate that the distribution of
work effort is not likely to be evenly distributed across the days of the week.
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time period t occurs when recreational marijuana sales passed state legalization,
starting from October 2015. 𝜃o, 𝜃c and 𝜃t are occupation, county, and time fixed
effects. This accounts for a wide range of unobservable that could potentially be
correlated with Monday injury trends. I also include additional worker-specific
controls with the vector Xi (e.g. age range, gender, etc.) that are readily available
in the restricted-use data. 𝜀ioct is the error term. The standard errors are two-way
clustered by county and year.9 Therefore, the coefficient 𝛾 provides the reduced
form causal estimate of RML on Monday work injury claims.

To further explore the mechanism of the impact, I offer additional evidence
by estimating Eq. (1) separately for different injury types. Intuitively, if moral
hazard is present then the relative Monday injury claims should be higher for
injuries or situations that exhibit greater asymmetries of information (i.e. harder
or more difficult to diagnose). If this holds, we expect RML increases Monday
sprains/strains injuries, rather thanblunt traumainjuriessuchascuts/lacerations
or fractures.

4.2 Event Study
I also estimate and visually illustrate the effect of RML on Monday injuries using
an event study model. Specifically, I decompose the binary Aftert time indicator
in Eq. (1) into a series of quarterly leads and lags around the effective date of RML
(i.e. October 2015).10 To do this I construct indicators for eight quarters or more
through one quarter in advance of the RML, the effective quarter of RML, and one
through eight quarters or more following the RML. I center the data around the
implementation of RML, with the quarter prior to the passage as the reference
time. The event study equation is as follows:

Mondayioct =
8∑

s=−8
𝛾sTreatc + 𝜃o + 𝜃t + 𝜃c + X′

i𝛼 + 𝜀ioct. (2)

The explanatory variables include 17 policy dummies,∑8
s=−8𝛾sTreatc, which

denote eight quarters before RML to eight quarters after. Quarter 0 denotes RML
implementation quarter (fourth quarter of 2015). The coefficients of interest, 𝛾s,
measure how the effect of RML on Monday injuries evolves over time. In the
regression analysis, 𝛾−1 is omitted and serves as the baseline. All other controls
are the same as the previous DiD analysis.

9 Standard errors are similar when using bootstrap clustering (Cameron and Miller 2015;
Cameron, Gelbach, and Miller 2008).
10 An alternative strategy is to allow the treatment effect to vary by month. However, monthly
level analysis yields more imprecise estimates given the sample includes 36 counties per month.
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Theeventstudymodeloffers two importantextensions to theDiDmodel.First,
visual examination of the normalized pre-RML trends allows for the assessment
of the plausibility of the common time trends assumption that is necessary for
DiD models to recover estimates of causal effects. Second, by including the lag
variables the event study allows for treatment effects to vary over time. This
allows observation of the dynamic impact of RML and avoids functional form
assumptions on the effects. For example, if employees are only using recreational
marijuana immediatelyafter theRML,differentiatingbetweenshort- andmedium-
term effects may be crucial.

5 Results

5.1 DiD Results
Table 2 presents the estimated coefficients DiD interaction term from Eq. (1) for a
number of alternativemodel specifications. Column (1) omits the individual char-
acteristics and occupation fixed effects. The estimate is positive and significant
at the 5 percent level, suggesting that the probability of Monday injury claims
is about 4 percentage points higher for treated relative to control counties after
the implementation of RML. The estimates are insensitive to the inclusion of
individual characteristics and occupation fixed effects as shown in columns (2)
and (3).

Table 2: The effect of recreational marijuana sales legalization on probability of Monday claim.

Sample (1) (2) (3) (4) (5) (6)
All All All Sprains, Fractures Cuts,
injuries injuries injuries strains lacerations

Treat∗after 0.038∗∗ 0.037∗∗ 0.037∗∗ 0.036∗∗ 0.028 0.049
(0.016) (0.016) (0.017) (0.018) (0.057) (0.046)

Individual Y Y Y Y Y
characteristics
Occupation Y Y Y Y
dummies
N 46,755 46,755 46,755 32,454 5519 8782

The table reports the DiD estimates from Eq. (1). The dependent variable in all regression is
whether a claim occurred on a Monday or not. Standard errors are two-way clustered at the
county and year level in parentheses. ∗p < 0.10, ∗∗p<0.05, ∗∗∗p< 0.01.
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Columns (4) to (6) of Table 2 offer additional evidence by estimating Eq. (1) for
different injury types. The results imply thatRML increases theprobability ofMon-
day sprains/strains injuries by about 4 percentage points in treatment counties
relative to the control counties after the implementation of RML. The probabil-
ity of Monday injury claims for easy-to-diagnose injuries, such as fractures or
cuts/lacerations, does not statistically significant change after RML, although
the point estimates are all positive with similar magnitudes. Given the strongly
reduced sample sizes for factures and cuts/lacerations, interpretation should be
careful with the easy-to-diagnose injuries. Moreover, Eq. (1) only looks at the
probability of Monday claims but not the absolute number of claims, while it may
be that the absolute Monday claim numbers went down but the relative numbers
increased after RML. To address these concerns, Table A2 adds a specification
that examines the impact of RML on the number of Monday injury claims, as well
as estimating the equation separately for different injury types. The results are
consistent results with the linear probabilitymodel in Table 2 and imply that RML
increases the number of Monday injuries by about 0.410 in treatment counties
relative to the control counties. More interestingly, columns (3) and (4) of Table A2
show that RML significantly increases the number of Monday easy-to-diagnose
claims as well, providing some support that the insignificant results in the main
specification are due to decreases in the sample sizes.

Overall, the results indicate that RML increases the Monday injuries. The
results also suggest that RML increases Monday claims for all injury types. In
terms of the magnitude, I do not find strong evidence to support those difficult-
to-diagnose Monday injuries disproportionately increase after RML, suggesting a
limited moral hazard of Monday injury claiming behavior after RML.

Another related concern with the main results is that if the fraction of Mon-
day injuries is going up after RML, mechanically the proportion of injuries on
other days of the week must decrease. In other words, we may be concerned the
increases in Monday injuries are driven by changes in one particular day of the
week. To investigate this Table 3 examines the effect of RML on the fraction of
claims for each day of the week. Column (1) reproduces the Monday results from
Columns (3) to (6) of Table 2 to aid comparisons. The remaining columns consider
Tuesday through Thursday with the majority yielding statistically insignificant
estimates. This implies a shift in the workplace injuries distribution towards
Monday injuries after RML and not the decrease of injuries on only a single day.

Finally, Table A3 presents several additional robustness checks. I first add a
placebo test into the main specification. For this test, I perform an additional DiD
estimationusinga“fake” treatment time that isonequarterbefore the recreational
marijuana sales legalization. Additionally, I exclude the post-RML period for the
new estimation sample. Panel A presents this test and shows that for all injury



14 | X. Dong

Table 3: The effect of recreational marijuana sales legalization on claim day of week.

Variables (1) (2) (3) (4) (5)
Monday Tuesday Wednesday Thursday Friday

All injuries

Treat∗after 0.037∗∗ −0.000 −0.022 −0.013 −0.001
(0.017) (0.013) (0.014) (0.015) (0.020)

Sprains, strains

Treat∗after 0.036∗∗ 0.002 −0.030 −0.029 0.021
(0.018) (0.024) (0.022) (0.021) (0.019)

Fractures

Treat∗after 0.028 −0.012 0.014 −0.009 −0.026
(0.057) (0.046) (0.053) (0.046) (0.046)

Cuts, lacerations

Treat∗after 0.049 −0.003 −0.002 0.027 −0.070∗
(0.046) (0.042) (0.038) (0.049) (0.036)

The table reports the DiD estimates from Eq. (1). The dependent variable in all regression is
whether a claim occurred on a day of the week. Standard errors are two-way clustered at the
county and year level in parentheses. ∗p < 0.10, ∗∗p< 0.05, ∗∗∗p< 0.01.

types when using non-treatment time, the effect of RML on the probability of
Monday claim goes away, which is consistent with the expectation. The result is
also not sensitive when changing the “fake” treatment time. Secondly, in Oregon
there are several counties that have populations less than 2000people. To explore
whether the less populated counties are driving the results, I drop these counties
that have less than 2000 people from the sample and re-estimated the DiDmodel.
The results are consistent with the main results in Table 2, and indicate they are
not driven by the “outlier” counties. Finally, I observe that the western Oregon
border counties aremore likely to legalizemarijuana sales. As another robustness
check, in panel C I drop these counties from the sample and re-estimated the DiD
model and find consistent results.

5.2 Event Study Results
Figure 3 presents the event study results from Eq. (2). The four outcomes of
Monday injury claims that I considered with the DiD analysis are shown in four
separate panels. The x-axis shows the normalized time dimension of quarters
since RML. The y-axis shows the treatment effect in each unit. I also plot the
point estimates with 95 percent confidence intervals. All four panels confirm the



Recreational Marijuana and Monday Work Injury Claims | 15

Figure 3: Event studies from difference-in-differences models.
The graphs show the event study based on the DiD model as in Eq. (2). The errors terms are
two-way clustered at the county and year level and the gray bars depict 95% confidence
intervals.

findings in Table 2 and additionally illustrate how the treatment effects evolve
over time. More importantly, all estimates for the time prior to RML are small
in magnitude and statistically insignificant, suggesting there are no differential
trends between treatment and control group before RML. The full results are in
Appendix Table A4.

Panels (a) show after RML there is an immediate increase in the fraction of
Monday injuries that level off quickly for all injuries. This dynamic pattern of RML
effects is important. In particular, it suggests significant increases in the fraction
of Monday injuries during the first couple of quarters after RML. In subsequent
quarters, the fraction of Monday injuries stays relatively constant although it is
not possible to reject null effects. In fact, no further significant increases in the
following quarters except after 8 quarters andmore after implementation of RML.
Thus, the medium-term effects appear to equal the short-term effects.
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Panels (b), (c) and (d) show the dynamic effects of RML on Monday injuries
for sprains/strains, fractures and cuts/lacerations injuries. In all cases, there
are no observed substantial pre-RML differential trends. After RML there is no
significant increase in Monday injuries for fractures, while sprains/strains and
cuts/lacerations experience an instant increase that lasts one quarter that returns
to insignificant levels afterward. This is in linewith the previousDiD results. How-
ever, the large standard errors for fracture and cuts/lacerations injuries confirms
that the statistically insignificant results might be due to the small sample size.11

6 Conclusions
The landscape of marijuana policies is changing rapidly. This has led to a heated
discussion in its impact on social, economic, and public health outcomes in both
positive and negative aspects. While the RML has received much attention in
the literature, little is known how RML affects local labor markets, especially
through workplace injuries. To the best of my knowledge, it is the first study to
analyze the relationship between RML and Monday work injury claims. Using
administrative Workers’ Compensation claims data in Oregon from 2013 to 2017,
I find RML increases the probability of Monday injury claims by 4 percentage
points in treated counties relative to control counties after the implementation of
RML.

The event study graphs show an immediate increase in the fraction of over-
all Monday injuries. This dynamic pattern suggests the medium-term effects
are similar to the short-term effects. The dynamic effects of RML on different
injury types are mixed. The individual claim-level and the county-level event
study results show there is a significant increase in Monday claims for all injury
types in some quarters after RML, but not other quarters, indicating mixed
short-term and medium-term effects after the implementation of RML. In terms
of the magnitude, I do not find strong evidence to support those difficult-to-
diagnose (i.e. sprain/strains) Monday injuries disproportionately increase after
RML, suggesting a limitedmoral hazard of Monday injury claiming behavior after
RML.

11 Similar to theDiD analysis, FigureA2 shows the event study graphsusing the county-level DiD
model, where the dependent variable is the number of Monday claims in county c and month
t. Panel (a) of Figure A2 shows the consistent results with the linear probability model in the
main specification. It suggests significant increases in the number of Monday injuries during the
first quarter after RML, indicating a short-term effect. Panels (b)–(d) show there is a significant
increase in the number of Monday injuries for all injury types in some quarters after RML, but
not in the other quarters, indicating mixed short-term and medium-term effects.
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It is important to mention the limitations of this paper. One is that there
are different forms of recreational marijuana sales legalization in the United
States and other countries, future research on the impact of sales legalization
onWorkers’ Compensation claiming behavior in different legalization contexts is
crucial to understand the generalized sales legalization impact onMonday injury
claims. Third is that some research, such asHansen,Miller, andWeber (2020) and
Hao and Cowan (2020), has shown that there are spillover effects of recreational
marijuana sales legalization across state borders. This evidence indicates that the
intent to treat effect identified in this paper serves as the lower bound of the true
impact of RML. Last but not the least, the effect identified in this paper is the
short/medium-term effect, based on the results, future research on the long-term
impact of sales legalization on other economic agents’ behaviors, such as firm,
workers, the insurance company, is crucial to understand the full labor market
impact of recreational marijuana sales legalization.

Acknowledgement: I thank Gary Engelhardt, Jeffrey Kubik, and Ross Jestrab for
theirhelpful comments. I also thank theeditorand theanonymous referee for their
valuablesuggestions. I appreciate theassistanceof theOregonDepartmentofCon-
sumer and Business Services, Oregon Workers’ Compensation Department, and
Oregon Liquor Control Commission for their data support. The statements, find-
ings, conclusions, views, and opinions contained and expressed herein are not
necessarily those of Oregon Workers’ Compensation Department, Oregon Occu-
pational Safety and Health Administration or any of their affiliated or subsidiary
entities. All errors are my own.

Appendix
Table A1: Summary statistics on claim numbers over time and weekdays.

Year Monday Tuesday Wednesday Thursday Friday

2013 1916 1826 1741 1722 1765
2014 1924 1774 1816 1825 1733
2015 1992 1896 1749 1846 1661
2016 2030 2011 1969 1908 1873
2017 2024 1961 1899 1992 1902

The table reports the claim numbers by each day-of-the-week from 2013 to 2017.
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Table A2: The effect of recreational marijuana sales legalization on number of Monday claim.

Sample (1) (2) (3) (4)
All injuries Sprains, strains Fractures Cuts, lacerations

Treat∗after 0.410∗∗∗ 0.112 0.146∗∗∗ 0.152∗∗
(0.134) (0.109) (0.054) (0.062)

Control mean 4.468 3.197 0.464 0.807
N 2160 2160 2160 2160

The table reports the DiD estimates using county-level analysis, where the dependent variable
is the number of Monday claims in county c and month t. Standard errors are two-way
clustered at the county and year level in parentheses. ∗p< 0.10, ∗∗p< 0.05, ∗∗∗p< 0.01.

Table A3: Robustness checks: difference-in-difference regression.

Sample (1) (2) (3) (4)
All injuries Sprains,strains Fractures Cuts,lacerations

Panel A: placebo test

Treat∗after −0.012 0.009 −0.118 0.019
(0.038) (0.031) (0.117) (0.111)

N 25,735 18,193 2931 4611

Panel B: dropping small counties

Treat∗after 0.038∗∗ 0.042∗∗ 0.029 0.046
(0.018) (0.022) (0.044) (0.037)

N 46,677 32,402 5507 8768

Panel C: dropping border counties

Treat∗after 0.035∗ 0.043∗∗ 0.027 0.027
(0.019) (0.021) (0.063) (0.049)

N 32,892 22,621 4076 6195

Panel A reports the placebo test of the DiD estimates in Eq. (1) but defines After = 1 if it is July
2015, which is one quarter before the recreational marijuana sales legalization. Panel A also
excludes the post-treatment period (After October 2015) from the original estimation sample.
Panel B excludes the 5% less populated counties (i.e. 2000 people) in Oregon into the
analysis. Panel C excludes the western Oregon border counties into the analysis. Standard
errors are two-way clustered at the county and year level in parentheses. ∗p< 0.10,
∗∗p< 0.05, ∗∗∗p< 0.01.
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Table A4: Event study analysis.

(1) (2) (3) (4)
All injuries Sprains, strains Fractures Cuts, lacerations

−8 −0.004 −0.003 −0.013 0.001
(0.011) (0.013) (0.023) (0.018)

−7 0.011 0.006 0.032 0.024
(0.010) (0.011) (0.030) (0.024)

−6 −0.010 −0.007 −0.000 −0.021
(0.008) (0.011) (0.033) (0.020)

−5 −0.003 −0.003 0.041 −0.032
(0.012) (0.014) (0.025) (0.023)

−4 −0.009 −0.011 0.035 −0.031∗
(0.010) (0.010) (0.032) (0.019)

−3 −0.003 0.007 −0.026 −0.026
(0.009) (0.010) (0.027) (0.022)

−2 −0.010 −0.008 −0.006 −0.013
(0.008) (0.010) (0.028) (0.012)

0 0.057∗∗∗ 0.047∗ 0.069 0.099∗∗
(0.020) (0.024) (0.057) (0.040)

1 0.048∗∗ 0.044∗ 0.085 0.045
(0.021) (0.025) (0.056) (0.041)

2 0.030 0.039 −0.004 0.027
(0.019) (0.024) (0.048) (0.040)

3 0.024 0.021 0.044 0.029
(0.020) (0.024) (0.049) (0.041)

4 0.026 0.035 0.016 0.013
(0.019) (0.023) (0.049) (0.040)

5 0.026 0.017 0.021 0.065
(0.019) (0.023) (0.048) (0.040)

6 0.033∗ 0.027 0.062 0.043
(0.019) (0.023) (0.053) (0.046)

7 0.020 0.025 0.010 0.019
(0.020) (0.024) (0.053) (0.041)

8 0.047∗∗ 0.060∗∗ 0.015 0.028
(0.019) (0.024) (0.048) (0.041)

Observations 46,755 32,454 5519 8782

The table reports the event study estimates from Eq. (2). The dependent variable in all
regression is whether a claim occurred on a Monday or not. Standard errors are two-way
clustered at the county and year level in parentheses. ∗p< 0.10, ∗∗p< 0.05, ∗∗∗p< 0.01.
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Figure A1: Workplace drug positivity rate by drug category and state.
Data is from Quest Diagnostics. The vertical dashed red line is the recreational marijuana law
passage year for each western state.
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Figure A2: Event study for number of Monday claims models.
The graphs show the event study based on the DiD model as in Table A2. Standard errors are
two-way clustered at the county and year level, and the gray bars depict 95% confidence
intervals.
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