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Research Objective

+ Electronic Nicotine Delivery Systems (ENDS) are alternative tax levels, one-year lagged per capita ENDS sales, population Key Findings: Robustness Tests:
products for adult smokers who seek to switch away from size and age distribution, Consumer Price Index, unemployment . Our model finds that cigarette sales per capita were significantly - Findings were robust to multiple specifications and robustness
combustible cigarettes. A number of states and municipalities rate, GDP, temperature and retail gasoline price. higher than they would have been otherwise in states that tests
have proposed or recently enacted different types of bans on : A . ’
the ScﬁeS%f ENDS produc%/s. yP Methods: bonnecJ:I[ tEhNDS prc;dufcti Asi Sh]?W” ”I‘dF'Q}"e I:ctthe k|>|Ue lines " » The random permutation test found that there was no significant
. il ' : _ : present the counterfactuals of weekly cigarette sales per capita : : :
; Synthetic Control (GSC) - to create a robust model to predict P Y . : . control” states were assigned to the “treatment” group. This
on the sales of ENDS, in response to an outbreak of ' ' T been a ban; the black lines show actual sales in the same time ' '
vaping-related lung injuries (EVALI) tied to THC vapin what cigarette sales per capita would have looked like in each . : confirmed that our results were not spurious or due to random
rc?du%ts 9 N PINS state with a ban (“treatment”) if a temporary ban had not been period. chance, but attributable to the passage of a ban.
in eval ’ut'on of the impact of these bans on cigarette sales enacted, for the ban period. + Alignment between the predicted and actual sales lines the Table 1. S f Diff bet Observed and Predicted Cigarettes Sal
° valuatl I I . . " ’ _ . : : : able I. S(ummary ot Difterences between served and Fredicte igarettes Sales
would help policymokerFs) understand the potentigol outcomes. as » GSC accounts for all COntI’C}| \|/CII‘ICIb|eSfCInd Wfl?htsghe control predbgtn g)i”clﬂ (Whlt(?)lmd'fsgge; th(]tt thle Clountlerfolcttfolfh During Temporary ENDS Ban Period Based on Generalized Synthetic Control Model Results
' states to compose meaningful counterfactuals for the states predicted by the model matched actual sales closely. In the

these types of policies may have unintended consequences. with bans (“treatment”). post-ban period (dark gray), the two lines diverged, as actual Cigarette Sales Menthol Cigarettes Sales

o et recescoome oo e s+ The mode accounsforHitoricl ren,taerlevlvriaionn 61 were snficontly igher tho precictd nstates it bons
three US states (Massachusetts [MA], Rhode Island [RI] and cigarette sales, and other factors that influence sales including » Overall (Flgure 1A), our model sugogests that the full ban of ENDS Cigarette Sales Cigarette b et Cigarette
Washington [WA]) that passed temporary bans on ENDS seasonality, economic and demographic characteristics. This in MA led cigarette soles. to bg 8.3/° (p<0.001) higher jchom they s s, (95% C) o,
oroducts in 2019. Comparing these counterfactual trends to method.olso accounts for .notlono.l trends such as Wpulfj nave been oth.erW|se. §|mllor results were seen In states reatmont Stotes (Temporarily Enactod ENDS ban i Fal of 209
actual sales in the ban time period allows us to assess the population-level changes in smoking anad ENDS prevalence, and with just flcgvcr bans in Washington (4.6%, p<0.001) and Rhode | | |
Impact of these bans on cigarette sales with rigorous causal the impact of EVALI across all states. Island (5.0%, p<0.001). 2?:3;‘2‘?2?;‘22‘2 (6.42,31/6.3%) R (10.13/;%161.4%) e
inference methods. « Counterfactual sales were compared with actual weekly - Sales of menthol cigarettes (Figure 1B) specifically were also 0;‘0‘;‘:}525’5
cigarette sales per capita in states with bans, to establish higher than expected: Actual sales of menthol cigarettes in MA, Sv - P 77200 o 04 058
o whether there was a statistically significant difference between WA and Rl were 12.3%, 6.5% and 7.1% (p<0.001) higher than (temporary ban (3.6%, 5.6%) | (41%, 8.9%) |
Stu dy Des I g N observed v. expected weekly and cumulative cigarette sales per oredicted by their synthetic counterfactuals. on favered
capita during the ban period. » There was no significant difference between the actual and Rhode Island 5.0%"* 281,436 7% 156,649
State-level Policies Evaluated: * Numerous robustness checks were conducted to validate the synthetic cigarette sales in “placebo” states of Ml (0.6%, p=0.63) o fporany e 255759 $9%1059
results, including random permutation tests to reassign and OR (-0.1%, p=0.91), where bans were passed but revoked by ENDS products) |
‘ MOSSOChUSGttS [MA]: the temporary ban on all ENDS products “treatment” to “control” states, cross-validation of our results state courts (Figure 1C). This suggests that lack of ENDS Placebo States (Enacted ENDS ban in Fall of 2019 that was Revoked)
was in place from Sept 24th, 2019 - Dec Iith, 2019. }I’Vith randﬂomized subsets, and comparing the outcomes in availability, rather than smokers’ risk perceptions, was the main Michigan 0.6% A 139 A
» Washington [WA] and Rhode Island [RI]: four-month ban on plc.c:ebo states to demonstrate Othot the observed impact was factor related to the unexpected rise in cigarette sales. (bon enacted (-0.4%,1.6%) (0.3%, 2.2%)
flavored (non-tobacco) ENDS products on Oct 10th and Oct 4th attributable to the ENDS ban policies. ovoked)
2019, respectively. Oregon _0.1% NA. 17% NA.
» Two placebo tests were conducted for robustness checks of . | o | | | | | vt e COSh S
policy impact: /\/\ichigon [/\/\|] and Oregon [OR], both of which Figure 1. Observed and Predicted Weekly Per Capita Cigarette Sales in States During Temporary ENDS Ban Period Based on Generalized Synthetic Control Model Results revoked)
pl’OpOSGd bans on flavored ENDS prOdUCtS that were halted by Figure A. Total Cigarette Sales in States with Bans Figure B. Menthol Cigarette Sales in States with Bans E;t;:et;: rpr]rl;ljitg;:(;ng;?s:tg];SZ;T(T;GSZT;SV&TS;I:)flrso?noéegtggetr teoogegg:ri%t::j 2%???2(:;'888? rette sales

courts in October 2019, a few days after their effective dates.
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» For the 3 states passing a temporary ENDS ban ("treatment”), 2
“placebo” states (passing an ENDS ban that was blocked from
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going into effect), and 28 control states (those without any 0225 " i/ LA . . . :
ENDS bans or changes in ENDS taxes during the study period). st 41 * This study provides evidence that banning ENDS products can
the following data were captured at the state level over time: $ FSELFLFLS have unintended consequences, such as unexpected increases in
, , g v W@ @@ cigarette sales.
- Outcome: weekly cigarette sales per capita, for both total , . o ,
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cigarettes and for menthol cigarettes only, as measured by
syndicated commercial data in tracked channels from January Oregon Michigan

2018 to December 20]9, a total of 105 weeks. Figure C. Total Cigarette Sales in Placebo States
(Enacted ENDS ban in Fall of 2019 that was Revoked)

packs have been sold during the period of the temporary bans
Note: the black (solid) lines are the actual weekly that would not have been sold otherwise, including 1.85 million
per capita cigarette sales in the treatment packs in Massachusetts, 877k packs in Washington and 281k

tates; the bl dashed) li th . .
states; the blue (dashed) lines are the packs in Rhode Island with flavor bans.

counterfactual sales estimated by the
generalized synthetic control methods based on
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- Control variables (related to cigarette sales and demographics):
Smoking prevalence, percent of state-level tobacco control

Per Capita Cigarette Sales
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fund|ng as COmpOred to |e\/e| reCOmmended by CDC, C|gdrette weighted trends in the control states, and ° FUture resengh 1S needed to eVOIUOte the pOtentK]l Sp|”0\/er
. sy vivel: seles weuld eve bean ebserved effects of these types of local bans, and to determine the
& in the same time period if the states had not . .
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