
Does Harm Reduction Reduce Harms? Overdose
Evidence from Oregon’s Measure 110

David Hall, Ben Hansen, Kyutaro Matsuzawa

Department of Economics, University of Oregon

July 31, 2024

Abstract

Drug overdose is the leading cause of death among 18-45 year olds in
the United States (Families Against Fentanyl, 2021) and the eighth lead-
ing cause of death (unconditionally) overall (Center for Disease Control
and Prevention, 2024). The majority of these deaths are attributed to
synthetic opioids. Synthetic opioids define the third wave of an opioid
epidemic that has persisted for three decades (Ciccarone, 2019). As us-
age patterns among people who use drugs (PWUD) evolved, healthcare
providers also adapted their strategies for treating and preventing sub-
stance use disorders. Advocates for people who use drugs consistently
employ harm reduction strategies. Approaches such as increased access
to Medication-Assisted-Treatments (MAT), naloxone access, and syringe
exchange programs have become popular policy choices in response to the
overdose epidemic. We study a less popular policy choice: drug posses-
sion decriminalization. We estimate the impact of decriminalization on
the fatal overdose rate in the context of Oregon’s Measure 110 (M110).
Enacted in February of 2021, M110 intended to reduce racial inequities
within the incarceration system via the decriminalization of the possession
of small amounts of drugs. While certainly successful in reducing arrests
for drug possession Davis et al. (2023), we estimate the long-term effect of
the policy’s passing on a possible externality of the policy - fatal overdose.

Our primary analysis employs the synthetic control method (SCM).
The SCM is favored for its capacity to construct a counterfactual in case
studies lacking a clear control group and for its transparency and repro-
ducibility (Abadie et al., 2010, Félix et al., 2017). The latter is particularly
important in the context of the ”replication crisis” which has impacted
the credibility of social science research from health sciences to economics
(Chang and Li, 2015, Camerer et al., 2018, Hillary and Medaglia, 2020).
As a result of the linear factor model assumption, the SCM outputs a vec-
tor ωj of optimally chosen weights observable to the practitioner; these
weights may act as a compass to ensure that an individual is properly
replicating an original study’s design. Divergent results from two studies,
Joshi et al. (2023) and Spencer (2023), which used the same data source
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and model design, highlight the importance of replication in understand-
ing how researcher decisions impact final conclusions. This is especially
crucial in research designs intended to be transparent and agnostic about
counterfactual selection, such as the one employed in this study.

We first replicate both Spencer (2023) and Joshi et al. (2023) to under-
stand the differences between the studies. Both papers use preliminary
mortality data from the Centers for Disease Control and Prevention’s
WONDER system (Center for Disease Control and Prevention, National
Center for Health Statistics, 2021), covering the period from early 2018 to
late 2021, reported on a monthly basis. Additionally, both studies match
only on outcome.

We identify three primary sources of divergence between the studies:
(1) the definition of overdose used (Spencer considers unintentional over-
dose deaths with ICD-10 codes X40-44, whereas Joshi et al. include all
overdose deaths), (2) the level of dataset access (Spencer, like our study,
is restricted, with state-by-month observations suppressed when there are
fewer than ten overdose deaths, leading to imputation of missing data),
and (3) timing convention (Spencer considers January 2021 as the start
time of treatment1). Using minimum detectable effects analysis2, we find
that the difference in overdose definitions explains the short-run signifi-
cance differences. Furthermore, through Monte Carlo simulation, we de-
termine that imputing missing values affects the point estimate.

Upon replicating both early studies and validating our own short-run
counterfactual weights, we extend the analyses through November 2023.
We find a significant increase in overdose deaths attributable to the im-
plementation of M110, regardless of the specification used—whether ap-
plying the original specifications from either author or a combination of
both. The Average Treatment Effect on the Treated (ATT) results are
summarized in Table 1. Our primary findings (shown in the top row)
indicate an increase of over 1,000 additional overdose deaths in Oregon
since the policy’s implementation, representing approximately 14% of the
total overdose deaths during this period.

Our main result aligns with theoretical literature but contradicts find-
ings from studies on Portugal’s decriminalization policy. According to
Becker et al. (2004), if individuals internalize the cost of incarceration,
decriminalizing drug use would reduce the price of the drug (considered
a normal good) and thereby increase its consumption. The impact on
both the number of users and the amount consumed varies depending on
demand elasticities. Bretteville-Jensen (2010) estimates that legalizing
drugs would lead to an increase in both the number of users and the quan-

1We note that this seems to be an error in coding rather than an intentional decision to
account for anticipation effects.

2Synthetic control methods do not typically lend themselves to conventional power calcu-
lations due to their reliance on permutation-based inference. We initially estimated synthetic
control models through the end of 2018, matching on lagged outcomes, and used 2019 as a
placebo period for Oregon to assess power. In our initial tests for treatment effects, we failed to
reject the null hypothesis—consistent with the absence of treatment during this period—and
the estimated Average Treatment Effect on the Treated (ATT) was effectively zero. We then
adjusted Oregon’s outcomes for 2019 until we were able to reject the null hypothesis based on
permutation tests.
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tity consumed. However, empirical evidence has been constrained by the
limited willingness of municipalities to experiment with decriminalization;
so much of the early evidence relies on Portugal’s 2001 decriminalization
policy. Félix et al. (2017) report a decrease in overdose deaths attributable
to this policy, with the effects being observed in the long term.

Further research is needed to identify the specific aspects of M110 re-
sponsible for the increase in overdose rates. We are examining elements
of the policy that might influence both the supply of illicit substances
entering Oregon and the demand for those substances. Preliminary re-
sults suggest that several supply-side factors contributed to the rise in
overdoses, including a lack of preparedness for the fentanyl crisis3 and in-
sufficient support from law enforcement officials (Smiley-McDonald et al.,
2023). Additionally, increased funding for drug treatment providers was
allocated more than a year after M110’s implementation, exacerbating
the pre-existing shortage of treatment services (Public Consulting Group
LLC, 2024). Although Oregon has since voted to recriminalize drug pos-
session (Representative Jason Kropf and Senator Kate Lieber, 2024), our
estimates and analysis of the mechanisms involved offer policymakers valu-
able insights into the requirements for successful decriminalization.

3Possession of fentanyl and other synthetic opioids, substances known for having a higher
potency than its natural counterparts, were given the same restrictions on possession amount
as heroin. This was not changed until June of 2023 via HB2645 (Boshart Davis et al., 2023).
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Spencer (2023) Joshi et al. (2023)
ATT Overall 0.811*** 0.729*** 0.77*** 0.728***
P-Val {0.02} {0.02} {0.02} {0.02}

ATT 2021 0.413** 0.332** 0.304 0.215
P-Val {0.02} {0.04} {0.1} {0.26}

ATT 2022 0.636** 0.51** 0.613** 0.563**
P-Val {0.02} {0.04} {0.02} {0.02}

ATT Jan-Nov 2023 1.436** 1.365** 1.449** 1.42**
P-Val {0.02} {0.02} {0.02} {0.02}
Treatment Jan Feb Jan Feb
* P-val < 0.1; ** P-val < 0.05; *** P-val < 0.01

Table 1: Extension: Synthetic Control Estimate for Oregon, Include Longer
Post-treatment Period

4



References
Alberto Abadie, Alexis Diamond, and Jens Hainmueller. Synthetic Control
Methods for Comparative Case Studies: Estimating the Effect of Califor-
nia’s Tobacco Control Program. Journal of the American Statistical Associa-
tion, 105(490):493–505, June 2010. ISSN 0162-1459. doi: 10.1198/jasa.2009.
ap08746. URL https://doi.org/10.1198/jasa.2009.ap08746. Publisher:
Taylor & Francis _eprint: https://doi.org/10.1198/jasa.2009.ap08746.

Gary S. Becker, Kevin M. Murphy, and Michael Grossman. The Economic
Theory of Illegal Goods: The Case of Drugs, December 2004. URL https:
//www.nber.org/papers/w10976.

Boshart Davis, Breese-Iverson, Cate, Cramer, Dexter, Diehl, Elmer, Evans,
Hieb, Javadi, Kropf, Levy B, Levy E, McIntire, Neron, Osborne, Reschke,
Stout, Wallan, Wright, Hansell, Hayden, Meek, Smith DB, Sollman, and
Thatcher. HB2645, 2023. URL https://olis.oregonlegislature.gov/
liz/2023R1/Measures/Overview/HB2645.

Anne Line Bretteville-Jensen. To Legalize or Not To Legalize? Economic Ap-
proaches to the Decriminalization of Drugs. In Drug Abuse: Prevention and
Treatment. Routledge, 2010. ISBN 978-1-315-25734-1. Num Pages: 11.

Colin F. Camerer, Anna Dreber, Felix Holzmeister, Teck-Hua Ho, Jürgen Hu-
ber, Magnus Johannesson, Michael Kirchler, Gideon Nave, Brian A. Nosek,
Thomas Pfeiffer, Adam Altmejd, Nick Buttrick, Taizan Chan, Yiling Chen,
Eskil Forsell, Anup Gampa, Emma Heikensten, Lily Hummer, Taisuke Imai,
Siri Isaksson, Dylan Manfredi, Julia Rose, Eric-Jan Wagenmakers, and Hang
Wu. Evaluating the replicability of social science experiments in Nature and
Science between 2010 and 2015. Nature Human Behaviour, 2(9):637–644,
September 2018. ISSN 2397-3374. doi: 10.1038/s41562-018-0399-z. URL
https://www.nature.com/articles/s41562-018-0399-z. Publisher: Na-
ture Publishing Group.

Center for Disease Control and Prevention. FastStats, January 2024. URL
https://www.cdc.gov/nchs/fastats/leading-causes-of-death.htm.

Center for Disease Control and Prevention, National Center for Health Statis-
tics. Provisional Mortality Statistics, 2018 through Last Week Results Form,
April 2021. URL https://wonder.cdc.gov/controller/datarequest/
D176;jsessionid=E8B3D6D2B5BF8FD3E8AE45FAE951#Citation.

Andrew C. Chang and Phillip Li. Is Economics Research Replica-
ble? Sixty Published Papers from Thirteen Journals Say ”Usually
Not”. Finance and Economics Discussion Series, 2015(83):1–26, Oc-
tober 2015. ISSN 19362854. doi: 10.17016/FEDS.2015.083. URL
https://www.federalreserve.gov/econres/feds/is-economics-
research-replicable-sixty-published-papers-from-thirteen-
journals-say-quotusually-notquot.htm.

5



Daniel Ciccarone. The Triple Wave Epidemic: Supply and Demand Drivers of
the US Opioid Overdose Crisis. The International journal on drug policy, 71:
183–188, September 2019. ISSN 0955-3959. doi: 10.1016/j.drugpo.2019.01.
010. URL https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6675668/.

Corey S. Davis, Spruha Joshi, Bianca D. Rivera, and Magdalena Cerdá. Changes
in arrests following decriminalization of low-level drug possession in Oregon
and Washington. International Journal of Drug Policy, 119:104155, Septem-
ber 2023. ISSN 0955-3959. doi: 10.1016/j.drugpo.2023.104155. URL https:
//www.sciencedirect.com/science/article/pii/S0955395923002025.

Families Against Fentanyl. Fentanyl By Age: Report, December 2021. URL
https://www.familiesagainstfentanyl.org/research/byage.

Sónia Félix, Pedro Portugal, and Ana Sofia Tavares. Going after the Addiction,
Not the Addicted: The Impact of Drug Decriminalization in Portugal, July
2017. URL https://papers.ssrn.com/abstract=3010673.

Frank G. Hillary and John D. Medaglia. What the replication crisis means
for intervention science. International journal of psychophysiology : offi-
cial journal of the International Organization of Psychophysiology, 154:3–5,
August 2020. ISSN 0167-8760. doi: 10.1016/j.ijpsycho.2019.05.006. URL
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6842660/.

Spruha Joshi, Bianca D. Rivera, Magdalena Cerdá, Gery P. Guy, Jr, An-
drea Strahan, Haven Wheelock, and Corey S. Davis. One-Year Associa-
tion of Drug Possession Law Change With Fatal Drug Overdose in Ore-
gon and Washington. JAMA Psychiatry, September 2023. ISSN 2168-622X.
doi: 10.1001/jamapsychiatry.2023.3416. URL https://doi.org/10.1001/
jamapsychiatry.2023.3416.

Public Consulting Group LLC. Behavioral Health Residential and
Facility Study, January 2024. URL https://www.oregon.gov/
oha/HSD/AMH/docs/OR-BH-Residential-Facility-Study-January-
2024.pdf?utm_medium=email&utm_source=govdelivery.

Representative Jason Kropf and Senator Kate Lieber. House Bill 4002,
April 2024. URL https://olis.oregonlegislature.gov/liz/2024R1/
Measures/Overview/HB4002.

Hope M. Smiley-McDonald, Peyton R. Attaway, Lynn D. Wenger, Kathryn
Greenwell, Barrot H. Lambdin, and Alex H. Kral. “All carrots and no
stick”: Perceived impacts, changes in practices, and attitudes among law
enforcement following drug decriminalization in Oregon State, USA. Interna-
tional Journal of Drug Policy, 118:104100, August 2023. ISSN 0955-3959.
doi: 10.1016/j.drugpo.2023.104100. URL https://www.sciencedirect.
com/science/article/pii/S0955395923001470.

6



Noah Spencer. Does drug decriminalization increase unintentional drug over-
dose deaths?: Early evidence from Oregon Measure 110. Journal of Health
Economics, 91:102798, September 2023. ISSN 1879-1646. doi: 10.1016/j.
jhealeco.2023.102798.

7


