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Supplemental Methods  

Data 

In our primary cross-border esCmates, we define the border area to encompass a commuCng 

area within a 30-minute drive, which is similar to the average commuCng Cmes for Beverly Hills (24.5 

minutes) and Manha>an Beach (28.9 minutes) based on 2023 ACS five-year esCmates. The 

commuCng area was idenCfied using Geoapify’s Isoline applicaCon program interface (API) from 

commuteCmemap.com.1 LocaCon, mode of transport, and maximum travel Cme are input into the 

API to create isochrone maps that reflect areas that can be reached in equal Cme, incorporaCng traffic 

condiCons. We used driving as the mode of transport as it likely represents the most common means 

of commuCng. This approach is similar to one used by Goli and colleagues to study the effect of a 

menthol ban in Massachuse>s on cross-state shopping.2 

In sensiCvity analyses, border areas were created using the ZIP codes conCguous with Beverly 

Hills and Manha>an Beach (Figure S1). The border area for Beverly Hills was comprised of the ZIP 

codes 90024, 90035, 90046, 90048, 91423, 91604, and 90069, which included 15 stores. The border 

area for Manha>an Beach was comprised of 90245, 90250, 90254, 90261, and 90278, which also 

included 15 stores. For ciCes with at least one ZIP code classified as a border area, stores in the 

remaining non-bordering ZIP codes contributed data to the potenCal pool of control units along with 

all California stores that were not part of a border area. 

 

Analysis 

SyntheCc difference-in-differences (SDID) is a recently developed staCsCcal method that combines 

elements of difference-in-differences (DID) and syntheCc control (SC) approaches.3 The SDID 
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esCmator provides a weighted two-way fixed effects model, thereby extending the standard DID 

approach. The equaCon takes the following form: 

!𝜏̂!"#" , 𝜇̂, 𝛼', 𝛽)* = arg	min
$,&,',(

3∑ ∑ (𝑌#) − 𝜇 − 𝛼# − 𝛽) − 𝐷#)𝜏)*𝜔;#
!"#"𝜆))!"#"+

),-
.
#,- = (1) 

where 𝑌#) denotes the outcome and 𝐷#) denotes a binary exposure to the tobacco sales ban policy for 

unit 𝑖 at Cme 𝑡. The two-way fixed effect regression includes fixed effects for each unit 𝛼#  and each 

Cme period 𝛽), as in a standard DID model. However, the model also includes unit-specific weights 

𝜔;#
!"#"  similar to SC to construct a control group that matches the pre-policy trends in outcomes (and 

covariates) for the treated group. Unlike SC, SDID includes the unit fixed effects that adjust for 

differences in pre-policy trends and only needs to saCsfy the parallel trends assumpCon for 

idenCficaCon. The opCmally generated unit weights are fixed over Cme, and assign zero weight to 

certain control units and larger weights to more “similar” donor pool units. Unlike SC methods, SDID 

also includes a second set of Cme-specific weights 𝜆)
!"/"@  to balance post- and pre-policy outcomes for 

the control group. This provides an improved counterfactual trend, and both sets of weights make it 

easier to saCsfy the parallel trends assumpCon. Under this assumpCon, 𝜏 represents the esCmated 

average treatment effect on the treated (ATT). The SDID approach has been shown to produce less 

biased and more precise esCmates than both the DID and SC methods under similar empirical 

seUngs.3 

 Arkhangelsky and colleagues proposed three different opCons for conducCng staCsCcal 

inference using the SDID esCmator: clustered bootstrap, jackknife, and placebo inference.3 All three 

inference opCons are available in the user-generated -sdid- package in Stata we used for esCmaCon.4 

Bootstrap inference is a resampling approach that involves performing the analysis on mulCple 

samples of the data, consisCng of a subset of treated and control units, to create a vector of the 

treatment effect from which the variance is calculated. In the jackknife approach, which is less 
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computaConally intensive, one observaCon is omi>ed from each analysis iteraCon. The bootstrap and 

jackknife approaches are infeasible with a single treated unit, including with block assignment when 

mulCple units (stores) are treated at the same Cme, as in our data. Thus, we used placebo inference. 

In this approach, the treated unit is omi>ed, and controls are randomly assigned the same treatment 

structure as the treated units. We replicated this process 100 Cmes to calculate the variance of the 

resultant treatment effect vector.  

We esCmated SDID event studies following the approach suggested in Ciccia (2024).5 This 

produces period-by-period esCmates of the policy’s effect, i.e., the difference in outcomes between 

the treated group and its syntheCc control. 
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Table S1. Descriptive information about unit-specific weights in synthetic difference-in-differences 

estimation 

 “SyntheCc” 

Beverly Hills 

“SyntheCc” 

Manha>an Beach 

No. (%) stores contribuCng:   

PosiCve weight 1,284 (85.4%) 2,189 (99.8%) 

Zero weight 220 (14.6%) 5 (0.2%) 

No. (%) posiCvely weighted stores, by store type   

Grocery 898 (87.5%) 874 (99.9%) 

Drug 386 (80.8%) 0 

Convenience 0 1315 (99.7%) 

Top weights assigned to a store (its city)   

1 6.2% (Roseville) 3.1% (Imperial) 

2 2.9% (Pi>sburg) 2.7% (Paso Robles) 

3 2.9% (Palm Springs) 2.6% (Menlo Park) 

4 2.1% (Visalia) 1.9% (Stockton) 

5 2.0% (Long Beach) 1.8% (Ventura) 

No. ciCes with posiCvely weighted stores  351 353 

No. ZIP codes with posiCvely weighted stores  635 714  
 

Note: This table shows descrip3ve informa3on regarding the unit-specific weights assigned to control ci3es in 

construc3ng the synthe3c control for each treated city for es3ma3on of the SDID model of all tobacco sales.  
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Table S2. Pre-ban differences in all tobacco sales between the treated group and its syntheCc control 

by quarter (coefficients from SDID event study) 

 

Coefficients 

Beverly 

Hills 

ManhaFan 

Beach 

Beverly Hills 

border 

ManhaFan 

Beach border 

t-1 0.6 -2.9 0.2 -0.1 

 (-1.8, 2.9) (-3.8, -1.9) (-0.3, 0.7) (-0.6, 0.4) 

 [0.623] [0.000] [0.454] [0.774] 

t-2 4.7 1.8 0.2 -0.5 

 (-3.2, 12.6) (-1.5, 5.1) (-1.3, 1.7) (-2.0, 1.0) 

 [0.247] [0.286] [0.813] [0.512] 

t-3 -1.6 2.6 -2.4 1.0 

 (-10.5, 7.3) (-0.6, 5.8) (-4.2, -0.6) (-0.4, 2.5) 

 [0.726] [0.109] [0.008] [0.170] 

t-4 -8.5 -0.2 -0.6 0.4 

 (-17.9, 0.8) (-3.8, 3.4) (-2.0, 0.8) (-1.3, 2.1) 

 [0.074] [0.916] [0.406] [0.629] 

t-5 -3.8 18.1 -1.4 0.8 

 (-12.3, 4.8) (14.8, 21.4) (-3.1, 0.3) (-1.0, 2.6) 

 [0.387] [0.000] [0.100] [0.399] 

t-6 -5.2 8.4 0.6 2.1 

 (-15.7, 5.2) (5.0, 11.8) (-1.2, 2.3) (0.4, 3.8) 

 [0.325] [0.000] [0.543] [0.017] 

t-7 16.0 7.7 1.9 0.7 

 (7.2, 24.8) (4.9, 10.5) (0.4, 3.5) (-1.1, 2.4) 

 [0.000] [0.000] [0.014] [0.452] 

t-8 -5.3 6.8 -0.6 1.3 

 (-14.3, 3.6) (4.5, 9.1) (-2.3, 1.1) (-0.2, 2.8) 

 [0.243] [0.000] [0.489] [0.084] 

t-9 10.4 4.8 -3.2 -0.0 

 (0.9, 20.0) (2.0, 7.6) (-5.1, -1.4) (-1.8, 1.8) 

 [0.032] [0.001] [0.001] [0.983] 

t-10 7.4 3.5 -3.6 0.3 

 (-2.8, 17.6) (0.4, 6.6) (-5.3, -2.0) (-1.2, 1.8) 

 [0.154] [0.028] [0.000] [0.675] 

t-11 5.1 8.3 -1.9 0.3 

 (-4.8, 14.9) (5.4, 11.3) (-3.6, -0.3) (-1.5, 2.1) 

 [0.311] [0.000] [0.023] [0.735] 

No. observa3ons 24,396 41,591 52,535 54,321 

Mean outcome 285.86 776.37 532.94 534.26 

Diagnos(cs of pre-ban fit     

RMSPE (% of pre-ban mean) 7.46 7.56 1.91 0.88 

RMSPE (in pre-ban SDs) 0.117 0.102 0.024 0.012 
 

Note: This table shows pre-ban coefficients with 95% CIs in parentheses and p-values in brackets from the SDID 

event study, deno3ng the difference in unit sales of all tobacco products between the treated group and its synthe3c 

control by quarter. Mean outcome = mean outcome variable of the treated group during the pre-policy period. 

RMSPE (% of pre-ban mean) = root mean squared predic3on error (RMSPE) as a % of the mean outcome in the 

treated group pre-ban. RMSPE (in pre-ban SDs) = RMSPE standardized by the pre-ban standard devia3on for the 

outcome.  
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Table S3. Effect of tobacco sales bans on store-level quarterly dollar sales, in thousands, of tobacco 

products following the tobacco sales ban effective date 

  By product category 

  All Tobacco  CigareFes  Cigars SLT ENDS 

A. Beverly Hills      

ATT   -2048.9*** -1786.3*** -405.0*** -40.5 12.6 

 (-2952.8,  

-1145.0) 

(-2283.4,  

-1289.2) 
(-594.9, -215.1) 

(-431.0, 

350.0) 
(-56.6, 81.9) 

No. obs. 24,434 23,845 16,378 13,699 7,999 

Mean outcome 2791.65 1990.14 538.74 77.21 202.86 

ATT as % change -73.4 -89.8 -75.2 -52.5 6.2  
[-105.8, -41.0] [-114.7, -64.8] [-110.4, -39.9] [-558.2, 453.3] [-27.9, 40.4] 

B. Manha<an Beach     

ATT -4297.8*** -1787.5*** -296.6 -2988.2*** 22.1  
(-6208.4,  

-2387.3) 

(-2732.2,  

-842.8) 
(-692.4, 99.3) 

(-4344.3,  

-1632.2) 
(-220.1, 264.4) 

No. obs. 41,686 41,097 33,972 31,312 34,618 

Mean outcome 6800.26 2003.22 250.86 4876.66 695.01 

ATT as % change -63.2 -89.2 -118.2 -61.3 3.2  
[-91.3, -35.1] [-136.4, -42.1] [-276.0, 39.6] [-89.1, -33.5] [-31.7, 38.0] 

C. Beverly Hills commu(ng border    

ATT   -479.6*** -91.8 17.9 -401.3*** -24.4 

 
(-717.8, -241.5) (-262.1, 78.4) (-46.8, 82.6) 

(-590.8,  

-211.9) 
(-61.7, 13.0) 

No. obs. 57,323 56,715 48,925 45,809 49,685 

Mean outcome 3855.33 1997.92 340.08 826.86 850.63 

ATT as % change -12.4 -4.6 5.3 -48.5 -2.9  
[-18.6, -6.3] [-13.1, 3.9] [-13.7, 24.3] [-71.4, -25.6] [-7.3, 1.5] 

D. Manha<an Beach commu(ng border    

ATT -380.2*** -80.5 17.0 -335.1*** -21.8  
(-601.0, -159.4) (-240.7, 79.7) (-42.7, 76.7) (-523.7, -146.5) (-57.5, 13.8) 

No. obs. 58,235 57,627 49,476 46,379 50,426 

Mean outcome 3688.98 1990.99 375.66 917.08 644.56 

ATT as % change -10.3 -4.0 4.5 -36.5 -3.4  
[-16.3, -4.3] [-12.1, 4.0] [-11.4, 20.4] [-57.1, -16.0] [-8.9, 2.1] 

E. Beverly Hills border     

ATT -462.2*** -89.2 17.1 -383.6*** -21.7  
(-732.7,  

-191.7] 
(-274.2, 95.8) (-41.2, 75.4) 

(-578.7,  

-188.6) 
(-55.6, 12.3) 

No. obs. 60,021 59,413 51,243 47,975 52,193 

Mean outcome 3855.33 1997.92 340.08 826.86 850.63 

ATT as % change -12.0 -4.5 5.0 -46.4 -2.5  
[-19.0, -5.0] [-13.7, 4.8] [-12.1, 22.2] [-70.0, -22.8] [-6.5, 1.4] 

F. Manha<an Beach border     

ATT -347.7*** -77.4 16.5 -321.6*** -11.5  

(-607.9, -87.5) (-229.3, 74.5) (-46.2, 79.1) 
(-497.9,  

-145.2) 
(-52.0, 29.1) 

No. obs. 60,021 59,413 51,205 47,975 52,193 

Mean outcome 3688.98 1990.99 375.66 917.08 644.56 

ATT as % change -9.4 -3.9 4.4 -35.1 -1.8 

 [-16.5, -2.4] [-11.5, 3.7] [-12.3, 21.1] [-54.3, -15.8] [-8.1, 4.5] 
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Note: This table shows changes in total dollar sales, in thousands, for each product category following local tobacco 

sales bans going into effect, based on synthe3c difference-in-differences es3mates. 95% confidence intervals, 

derived from permuta3on-based inference, are provided in parentheses. Data were analyzed at the store-quarter 

level and included a set of convenience, grocery, and drug stores. Stores used in crea3ng the synthe3c controls for 

Beverly Hills were restricted to the channels present in Beverly Hills: grocery and drug stores. Stores used in crea3ng 

the synthe3c controls for ManhaFan Beach were restricted to the channels present in ManhaFan Beach: grocery 

and convenient stores. ATT = average treatment effect on the treated. CI = confidence interval.  Mean outcome = 

mean outcome variable of the treated group during the pre-policy period. ATT as % change = the ATT expressed as a 

percent change rela3ve to the mean baseline outcome variable, and its 95% CI is in brackets.  SLT = smokeless 

tobacco. Significance: * p<0.10   ** p<0.05   *** p<0.01 
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Table S4. Leave-one-out analysis of the policy effects on all tobacco sales, sequentially omitting cities 

 

  Leave-one-out esCmates  

 Base ATT 

Mean  

ATT 

Minimum 

ATT 

Maximum 

ATT 

D ATT  

Mean (SD) 

Beverly Hills -127.93 -127.93 -129.43 -126.08 -0.005 (0.209) 

Manha>an Beach -496.15 -496.12 -500.25 -490.66 0.032 (0.798) 

Beverly Hills border -17.05 -17.04 -18.51 -15.74 0.009 (0.209) 

Manha>an Beach border -20.02 -20.02 -21.09 -19.03 0.009 (0.164) 
 

Note: This table shows the results from a leave-one-out analysis, dropped each donor city sequen3ally to produce a 

new ATT es3mate. ATT = average treatment effect on the treated, in unit sales. Base ATT = the ATT from the primary 

analysis. Mean ATT = the mean ATT from the leave-one-out analysis. Minimum ATT = the minimum ATT from 

dropping one of the donor ci3es in the leave-one-out analysis. Maximum ATT = the maximum ATT ader dropping 

one of the donor ci3es in the leave-one-out analysis. D ATT = the difference between the base ATT and the mean 

leave-one-out  
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Table S5. Effect of tobacco sales bans on store-level quarterly unit sales in adjacent border areas, by 

tobacco product category 

 

  Unit sales by product category 

  All Tobacco  CigareFes  Cigars SLT ENDS 

A. Beverly Hills adjacent border      

ATT   37.3 -3.2 3.0 24.8 27.0*** 

 (-39.0, 113.6) (-31.0, 24.6) (-22.6, 28.6) (-27.4, 76.9) (12.1, 41.9) 

No. obs. 60,021 59,413 51,243 47,975 40,926 

Mean outcome 547.74 273.41 114.12 121.22 60.58 

ATT as % change 6.8 -1.2 2.6 20.4 44.6  
[-7.1, 20.7) [-11.3, 9.0) [-19.8, 25.1) [-22.6, 63.5) [20.0, 69.1) 

B. Manha<an Beach adjacent border     

ATT -43.8 -1.0 -0.2 -30.3 -16.0**  
(-119.9, 32.4) (-28.8, 26.9) (-26.9, 26.4) (-82.5, 21.8) (-30.8, -1.1) 

No. obs. 60,021 59,413 51,205 47,975 40,945 

Mean outcome 627.39 277.93 157.36 177.01 64.80 

ATT as % change -7.0 -0.3 -0.1 -17.1 -24.6  
[-19.1, 5.2) [-10.4, 9.7) [-17.1, 16.8) [-46.6, 12.3) [-47.6, -1.7) 
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Table S6. Effect of tobacco sales bans on dollar sales of non-tobacco products in treated and border 

areas, overall and by store type 

 
All stores 

Convenience 

stores 

Drug 

stores 

Grocery 

stores 

A. Beverly Hills     

ATT 160  110*** 216 

 [-125, 444)  (67, 154) (-246, 678) 

ATT as % change 10.2  7.5 13.1 

 [-8.0, 28.5]   [4.5, 10.4] [-15.0, 41.2] 

B. Manha1an Beach     

ATT -41 -15**  -176 

 (-186, 104)  (-27, -3)  (-633, 281) 

ATT as % change -12.4 -18.7  -13.2 

 [-56.2, 31.4]  [-33.8, -3.6]  [-47.3, 21.0] 

C. Beverly Hills commu7ng border    

ATT -5 -3** -14*** 3 

 (-27, 16)  (-5, -0) (-22, -5) (-45, 51) 

ATT as % change -0.6 -4.2 -2.8 0.1 

 [-2.9, 1.8] [-8.1, -0.3] [-4.5, -1.1] [-1.9, 2.1] 

D. Manha1an Beach commu7ng border    

ATT 9 -3** -14*** 32 

 (-10, 28)  (-5, -1) (-22, -7) (-11, 75) 

ATT as % change 1.0 -4.5 -3.3 1.4 

 [-1.2, 3.1] [-7.9, -1.0] [-5.0, -1.6] [-0.5, 3.3] 

E. Beverly Hills adjacent border    

ATT -39 -9* -7 -103 

 (-127, 49] (-21, 2) (-36, 22) (-355, 149) 

ATT as % change -3.4 -9.1 -0.9 -3.5 

 [-11.1, 4.2] [-19.9, 1.6] [-4.3, 2.6] [-12.0, 5.0] 

F. Manha1an Beach adjacent border    

ATT -47 -8* -7 -148 

 (-135, 42) (-18, 1) (-43, 28) (-443, 146) 

ATT as % change -5.7 -11.6 -1.3 -5.0 

 [-16.5, 5.1] [-25.1, 1.9] [-7.8, 5.1] [-14.8, 4.9] 

 
Note: This table shows es3mates from synthe3c difference-in-differences models of the change in total dollar sales 

per store, in thousands, overall and for each store type. 95% confidence intervals, derived from permuta3on-based 

inference, are provided in parentheses. The commu3ng border area comprises areas within a 30-minute drive of the 

treated city, and the adjacent border area comprises adjacent ZIP codes to the treated city. Data were analyzed at 

the store-quarter level and included a set of convenience, grocery, and drug stores. ATT = average treatment effect 

on the treated. CI = confidence interval.  Mean outcome = mean outcome variable of the treated group during the 

pre-policy period. ATT as % change = the ATT expressed as a percent change rela3ve to the mean baseline outcome 

variable, and its 95% CI is in brackets.  SLT = smokeless tobacco. Significance: * p<0.10   ** p<0.05   *** p<0.01 
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Table S7. Effect of tobacco sales bans on dollar sales of non-tobacco products in treated and border 

areas, by store department 

 

 Beverly Hills Manhattan 

Beach 

Beverly Hills 

border 

Manhattan 

Beach border 

Total non-tobacco sales     

    ATT 150 -43 -5 9 

 (-106, 405) (-186, 100) (-27, 16) (-10, 28) 

    ATT as % change 28,956 42,104 57,437 58,653 

 1,561 330 916 891 

Sales by store department     

    Baby care     

          ATT 0 0 0 0 

 (-5, 5) (-8, 8) (-1, 0) (-0, 1) 

          ATT as % change -2.0 -1.9 -2.2 1.3 

 [-32.6, 28.6] [-113.8, 110.0] [-6.8, 2.3] [-2.5, 5.2] 

    Bakery     

          ATT 6 0 0 0 

 (-6, 18) (-5, 5) (-1, 1) (-0, 1) 

          ATT as % change 25.1 -7.7 -0.6 2.5 

 [-24.5, 74.6] [-166.9, 151.5] [-5.8, 4.6] [-2.6, 7.5] 

    Dairy     

          ATT 22 -4 -2 2 

 (-32, 76) (-32, 25) (-7, 2) (-2, 7) 

          ATT as % change 16.0 -7.7 -1.5 1.7 

 [-23.2, 55.3] [-67.0, 51.7] [-4.7, 1.7] [-1.4, 4.8] 

    Deli     

          ATT 11 -6 -1 1 

 (-15, 38) (-19, 7) (-3, 1) (-1, 3) 

          ATT as % change 23.1 -39.6 -3.3 3.0 

 [-31.7, 77.9] [-121.5, 42.2] [-9.3, 2.8] [-2.7, 8.8] 

    Frozen     

          ATT 11 -4 1 3* 

 (-31, 53) (-27, 19) (-2, 4) (-0, 6) 

          ATT as % change 13.7 -16.0 1.2 3.4 

 [-39.4, 66.8] [-107.4, 75.5] [-2.8, 5.1] [-0.1, 7.0] 

    General merchandise     

          ATT -4 -1 0 0* 

 (-12, 5) (-6, 3) (-0, 1) (-0, 1) 

          ATT as % change -7.9 -22.3 0.5 2.4 

 [-25.3, 9.6] [-93.7, 49.1] [-2.3, 3.2] [-0.2, 4.9] 

    Grocery     

          ATT 42 -25 1 4 

 (-84, 167) (-88, 39) (-9, 10) (-4, 12) 

          ATT as % change 9.2 -15.6 0.2 1.1 

 [-18.3, 36.7] [-55.2, 24.0] [-2.3, 2.7] [-1.1, 3.2] 

    Health & beauty care     

          ATT 44*** 1 -3*** -2** 

 (23, 64) (-7, 8) (-4, -1) (-3, -0) 

          ATT as % change 8.2 4.5 -2.9 -2.2 
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 [4.4, 12.0] [-42.7, 51.6] [-4.8, -1.1] [-4.0, -0.4] 

    Household care     

          ATT 3 1 -1 1 

 (-21, 27) (-18, 20) (-3, 2) (-1, 3) 

          ATT as % change 2.5 4.1 -0.6 1.3 

 [-17.2, 22.1] [-66.4, 74.6] [-2.7, 1.4] [-0.8, 3.4] 

    Meat     

          ATT -2 -16 0 1 

 (-27, 24) (-45, 14) (-3, 4) (-2, 5) 

          ATT as % change -5.8 -25.4 0.5 1.8 

 [-83.0, 71.5] [-74.0, 23.1] [-4.3, 5.2] [-2.2, 5.8] 

    Produce     

          ATT -3 -24 -5 0 

 (-58, 53) (-70, 22) (-12, 2) (-5, 6) 

          ATT as % change -1.7 -18.8 -3.1 0.2 

 [-38.7, 35.4] [-54.8, 17.3] [-7.4, 1.2] [-4.0, 4.4] 

    Seafood     

          ATT 2 -1 0 0 

 (-1, 4) (-3, 2) (-0, 0) (-0, 0) 

          ATT as % change 23.4 -25.0 2.5 3.3 

 [-14.0, 60.8] [-133.9, 83.8] [-3.8, 8.9] [-4.9, 11.4] 

Note: This table shows es3mates from synthe3c difference-in-differences models of the change in total dollar sales 

per store, measured in thousands, for each store department. 95% confidence intervals, derived from permuta3on-

based inference, are provided in parentheses. Data were analyzed at the store-quarter level and included a set of 

convenience, grocery, and drug stores. ATT = average treatment effect on the treated. CI = confidence interval.  

Mean outcome = mean outcome variable of the treated group during the pre-policy period. ATT as % change = the 

ATT expressed as a percent change rela3ve to the mean baseline outcome variable, and its 95% CI is in brackets.  SLT 

= smokeless tobacco. Significance: * p<0.10   ** p<0.05   *** p<0.01 
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Figure S1. Map of Beverly Hills, Manhattan Beach, and their border areas  

A. Beverly Hills      B. Manha>an Beach 

 
Note: This figure shows a map of the geographic area included in the city proper, adjacent border, and commu3ng 

area for Beverly Hills (A) and ManhaFan Beach (B). Two Beverly Hills border ZIP codes, shown in light pink, did not 

have any sample stores located within them. Gray areas represent five-digit ZIP codes in Los Angeles County or 

Orange County. The control group included ZIP codes in all of California, which are not shown in the map.  
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Figure S2. Quarterly tobacco unit sales over time as a percent of pre-ban mean sales   

 
Note: This figure shows mean quarterly unit sales of all tobacco products in a sample of convenience, drug, and 

grocery stores in Beverly Hills (top) and ManhaFan Beach (boFom). Sales are expressed as a percent of mean 

tobacco units sold during the pre-ban period. 
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Figure S3. Trends in unit sales of cigarettes between treated and border areas with their synthetic 

controls before and after the effective date of local tobacco sales bans  

 

Note:  This figure shows trends over 3me in quarterly total unit sales of cigareFes per store for the treated or 

commu3ng border area and its synthe3c control. Es3mates are derived from synthe3c difference-in-differences 

models that include covariates for store type (convenience, grocery, and drug) and whether the city had a flavor 

policy implemented during the study period, as well as store and quarter-year fixed effects. Data were analyzed at 

the store-quarter level and included a set of convenience, grocery, and drug stores. 
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Figure S4. Trends in unit sales of cigars between treated and border areas with their synthetic 

controls before and after the effective date of local tobacco sales bans 

 

Note:  This figure shows trends over 3me in quarterly total unit sales of cigars per store for the treated or 

commu3ng border area and its synthe3c control. Es3mates are derived from synthe3c difference-in-differences 

models that include covariates for store type (convenience, grocery, and drug) and whether the city had a flavor 

policy implemented during the study period, as well as store and quarter-year fixed effects. Data were analyzed at 

the store-quarter level and included a set of convenience, grocery, and drug stores. 
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Figure S5. Trends in unit sales of smokeless tobacco products between treated and border areas with 

their synthetic controls before and after the effective date of local tobacco sales bans 

 

Note:  This figure shows trends over 3me in total unit sales of smokeless tobacco products per store for the treated 

or commu3ng border area and its synthe3c control. Es3mates are derived from synthe3c difference-in-differences 

models that include covariates for store type (convenience, grocery, and drug) and whether the city had a flavor 

policy implemented during the study period, as well as store and quarter-year fixed effects. Data were analyzed at 

the store-quarter level and included a set of convenience, grocery, and drug stores. 
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Figure S6. Trends in unit sales of ENDS products between treated and border areas with their 

synthetic controls before and the effective date of local tobacco sales bans 

 

Note:  This figure shows trends over 3me in total unit sales of ENDS per store for the treated or commu3ng border 

area and its synthe3c control. Es3mates are derived from synthe3c difference-in-differences models that include 

covariates for store type (convenience, grocery, and drug) and whether the city had a flavor policy implemented 

during the study period, as well as store and quarter-year fixed effects. Data were analyzed at the store-quarter level 

and included a set of convenience, grocery, and drug stores. 
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Figure S7. Change over time in the effects of local tobacco sales bans on the sale of cigarettes in 

treated and border areas 

 
 

Note:  This figure displays event-study coefficients and 95% confidence intervals, derived from permuta3on-based 

inference, for the effects of local tobacco sales bans rela3ve to the quarter when the policy went into effect, 

indicated by the ver3cal doFed line. The ver3cal axis displays the average treatment effect on the treated (ATT), 

represen3ng the difference in total unit sales per store between the treated or commu3ng border area and its 

synthe3c control, expressed as a percent change rela3ve to the outcome in the pre-policy period. Es3mates are 

derived from synthe3c difference-in-differences models that include covariates for store type (convenience, grocery, 

and drug) and whether the city had a flavor policy implemented during the study period, as well as store and 

quarter-year fixed effects. Data were analyzed at the store-quarter level and included a set of convenience, grocery, 

and drug stores. 
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Figure S8. Change over time in the effects of local tobacco sales bans on the sale of cigars in treated 

and border areas 

  
 

Note:  This figure displays event-study coefficients and 95% confidence intervals, derived from permuta3on-based 

inference, for the effects of local tobacco sales bans rela3ve to the quarter when the policy went into effect, 

indicated by the ver3cal doFed line. The ver3cal axis displays the average treatment effect on the treated (ATT), 

represen3ng the difference in total unit sales per store between the treated or commu3ng border area and its 

synthe3c control, expressed as a percent change rela3ve to the outcome in the pre-policy period. Es3mates are 

derived from synthe3c difference-in-differences models that include covariates for store type (convenience, grocery, 

and drug) and whether the city had a flavor policy implemented during the study period, as well as store and 

quarter-year fixed effects. Data were analyzed at the store-quarter level and included a set of convenience, grocery, 

and drug stores. 
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Figure S9. Change over time in the effects of local tobacco sales bans on the sale of smokeless 

tobacco products in treated and border areas 

  
 

Note:  This figure displays event-study coefficients and 95% confidence intervals, derived from permuta3on-based 

inference, for the effects of local tobacco sales bans rela3ve to the quarter when the policy went into effect, 

indicated by the ver3cal doFed line. The ver3cal axis displays the average treatment effect on the treated (ATT), 

represen3ng the difference in total unit sales per store between the treated or commu3ng border area and its 

synthe3c control, expressed as a percent change rela3ve to the outcome in the pre-policy period. Es3mates are 

derived from synthe3c difference-in-differences models that include covariates for store type (convenience, grocery, 

and drug) and whether the city had a flavor policy implemented during the study period, as well as store and 

quarter-year fixed effects. Data were analyzed at the store-quarter level and included a set of convenience, grocery, 

and drug stores. 
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Figure S10. Change over time in the effects of local tobacco sales bans on the sale of ENDS products 

in treated and border areas 

 

Note:  This figure displays event-study coefficients and 95% confidence intervals, derived from permuta3on-based 

inference, for the effects of local tobacco sales bans rela3ve to the quarter when the policy went into effect, 

indicated by the ver3cal doFed line. The ver3cal axis displays the average treatment effect on the treated (ATT), 

represen3ng the difference in total unit sales per store between the treated or commu3ng border area and its 

synthe3c control, expressed as a percent change rela3ve to the outcome in the pre-policy period. Es3mates are 

derived from synthe3c difference-in-differences models that include covariates for store type (convenience, grocery, 

and drug) and whether the city had a flavor policy implemented during the study period, as well as store and 

quarter-year fixed effects. Data were analyzed at the store-quarter level and included a set of convenience, grocery, 

and drug stores. 

  

-100
-80
-60
-40
-20

0
20
40
60
80

100

 

-10 -5 0 5

 

Beverly Hills

-100
-80
-60
-40
-20

0
20

 

-10 -5 0 5

 

Manhattan Beach

-100

-80

-60

-40

-20

0

20

 

-10 -5 0 5

 

Beverly Hills border

-100

-80

-60

-40

-20

0

20

 

-10 -5 0 5

 

Manhattan Beach border

A
T

T
 (

%
 c

h
a

n
g

e
 i
n

 t
o

ta
l 
u

n
it
s
)

Quarters before/after policy

ENDS

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Tob Control

 doi: 10.1136/tc-2024-059184–8.:10 2025;Tob Control, et al. Mukand NH



 25 

Figure S11. Trends in quarterly dollar sales of all tobacco products between treated and border areas 

with their syntheCc controls before and a]er the effecCve date of local tobacco sales bans  

 
Note:  This figure shows trends over 3me in total dollar sales per store, in thousands, of all tobacco products for the 

treated or border area and its synthe3c control. Es3mates are derived from synthe3c difference-in-differences 

models that include covariates for store type (convenience, grocery, and drug) and whether the city had a flavor 

policy implemented during the study period, as well as store and quarter-year fixed effects. Data were analyzed at 

the store-quarter level and included a set of convenience, grocery, and drug stores. 
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Figure S12. Trends in unit sales and change over Cme in the effects of local tobacco sales bans on the 

sale of all tobacco between treated and adjacent border areas with their syntheCc controls before and 

a]er the effecCve date of local tobacco sales bans  
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Figure S13. Trends in dollar sales of all non-tobacco products between treated and border areas with 

their syntheCc controls before and a]er the effecCve date of local tobacco sales bans   

 

Note:  This figure shows trends over 3me in total dollar sales per store, in thousands, of non-tobacco products for 

the treated or commu3ng border area and its synthe3c control. Es3mates are derived from synthe3c difference-in-

differences models that include covariates for store type (convenience, grocery, and drug) and whether the city had 

a flavor policy implemented during the study period, as well as store and quarter-year fixed effects. Data were 

analyzed at the store-quarter level and included a set of convenience, grocery, and drug stores. 
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Figure S14. Change over time in the effects of tobacco sales bans on total dollar sales of all non-

tobacco products in treated and border areas 

 
 

Note:  This figure displays event-study coefficients and 95% confidence intervals, derived from permuta3on-based 

inference, for the effects of local tobacco sales bans rela3ve to the quarter when the policy went into effect, 

indicated by the ver3cal doFed line. The ver3cal axis displays the average treatment effect on the treated (ATT), 

represen3ng the difference in total dollar sales, in thousands, between the treated or commu3ng border area and 

its synthe3c control. Es3mates are derived from synthe3c difference-in-differences models that include covariates 

for store type (convenience, grocery, and drug) and whether the city had a flavor policy implemented during the 

study period, as well as store and quarter-year fixed effects. Data were analyzed at the store-quarter level and 

included a set of convenience, grocery, and drug stores. 
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Figure S15. Trends in dollar sales of all non-tobacco products by store type between treated and 

border areas with their syntheCc controls before and a]er the effecCve date of local tobacco sales 

bans   

 

 

Note:  This figure shows trends over 3me in total dollar sales, in thousands, of non-tobacco products by store type 

for the treated or commu3ng border area and its synthe3c control. Es3mates are derived from synthe3c difference-

in-differences models that include covariates for store type (convenience, grocery, and drug) and whether the city 

had a flavor policy implemented during the study period, as well as store and quarter-year fixed effects. Data were 

analyzed at the store-quarter level and included a set of convenience, grocery, and drug stores. 
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