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Control Markets 
 

Table W1. Control Markets 

Case 

 
Markets in 

Analysis Market Name State 

Condition  
(1 = Treated,  
0 = Control) 

PHILADELPHIA 191 PHILADELPHIA PA 1 

21 Boston MA 0 

104 The Bronx NY 0 

212 Baltimore MD 0 

113 Flushing NY 0 

532 Milwaukee WI 0 
BOULDER 803 BOULDER CO 1 

915 Burbank CA 0 

333 Fort Lauderdale FL 0 

198 Wilmington DE 0 

277 Durham NC 0 

912 Glendale CA 0 
OAKLAND 946 OAKLAND CA 1 

914 Van Nuys CA 0 

908 Long Beach (Main) CA 0 
912 Glendale CA 0 

73 Jersey City NJ 0 
209 Washington D.C. (North) MD 0 

SAN FRANCISCO 941 SAN FRANCISCO CA 1 

200 Washington, D.C. DC 0 

113 Flushing NY 0 

944 San Mateo CA 0 

111 Long Island City NY 0 

21 Boston MA 0 
SEATTLE 981 SEATTLE WA 1 

21 Boston MA 0 

972 Portland OR 0 

333 Fort Lauderdale FL 0 

802 Denver CO 0 

537 Madison WI 0 
Notes: For each of the five cases, all treated (one each) and control (five each) markets are shown. Markets in 
Analysis indicates the three-digit zip code. 
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Figure W1. Location of Control Markets and Peer Markets for Philadelphia 

 
Notes: The blue circle indicates the treated market (Philadelphia, 191), red circles are control markets (Boston, MA, The Bronx, NY, 
Baltimore, MD, Flushing, NY, and Milwaukee, WI). 
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Figure W2. Evolution in Dependent Variables Treatment and Control Markets (Philadelphia) 
 

 

 

 

 

 
Notes: Solid (dotted) lines indicate the evolution of the outcome metric (averaged across all relevant UPCs) in question 
for treated (control) markets for Philadelphia from the week of the vote until the 52nd week after the introduction of the 
soda tax. The vertical red bar indicates the soda tax introduction week and the shaded area the first three weeks of “dust-
settling” that we separate in our analysis (see Method section). 
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Figure W3. Evolution in Sales of Treatment and Control Markets for Boulder, Oakland, San 
Francisco, and Seattle 

 

 

 

 

 
Notes: Solid (dotted) lines indicate the evolution of the log of volume sales of treated (control) markets for all localities (cf. Philadelphia, which is 
shown in Figure W2) from the week of the vote until the 52nd week after the introduction of the soda tax. The vertical red bar indicates the soda 
tax introduction week and the shaded area the first three weeks of “dust-settling” that we separate in our analysis (see Method). 

4.0

4.8

5.6

-32 -28 -24 -20 -16 -12 -8 -4 0 4 8 12 16 20 24 28 32 36 40 44 48

Ln
 V

ol
um

e 
Sa

le
s

Boulder

Control Treat

4.5

5.3

6.1

-32 -28 -24 -20 -16 -12 -8 -4 0 4 8 12 16 20 24 28 32 36 40 44 48

Ln
 V

ol
um

e 
Sa

le
s

Oakland

5.0

5.8

-60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50

Ln
 V

ol
um

e 
Sa

le
s

San Francisco

4.0

4.8

5.6

-32 -28 -24 -20 -16 -12 -8 -4 0 4 8 12 16 20 24 28 32 36 40 44 48

Ln
 V

ol
um

e 
Sa

le
s

Weeks to Introduction

Seattle



W6 
 

 
 

Parallel Trend Test 

We conduct a pretreatment test of parallel trends by estimating Equation W1 on the pretreatment 

time periods: 

𝐷𝐷𝐷𝐷𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡 = ∑ 𝛼𝛼𝑚𝑚,1,𝑙𝑙(𝑊𝑊𝑊𝑊𝑊𝑊𝐾𝐾𝑡𝑡 ∙ 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑌𝑌𝑙𝑙)5
𝑙𝑙=1 + 𝛼𝛼𝑚𝑚,2𝑊𝑊𝑊𝑊𝑊𝑊𝐾𝐾𝑡𝑡 ∙ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 + 𝜁𝜁𝑚𝑚,𝑢𝑢,𝑠𝑠 +

𝜖𝜖𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡, 
(W1) 

where DVm is the mth outcome metric (1 = ln volume sales, 2 = ln regular price, 3 = promotion 

frequency, 4 = promotion depth, 5 = feature frequency); l is the locality (as in the main text); αm,1,l 

reflects common trends for each locality; αm,2 is the key parameter of interest, reflecting the deviation 

of treated markets from control markets; and 𝜁𝜁𝑚𝑚,𝑢𝑢,𝑠𝑠 are UPC–store fixed effects (which subsume 

locality and treated fixed effects). 

Table W2 contains the parameters for each of the five estimations. Most common trends are 

small, reflecting the mature nature of the soda category: Philadelphia sales (𝛼𝛼1,1 = .00061; p < .001), 

for example, grew by a mere 1.84% (e.00061*30-1 = 1.84%) (note that the parameters in Table W2 are 

scaled up by a factor of 100) in the 30-week pretreatment period. Similarly, differences in trends 

between treatment and control markets are small. For sales volumes, the trend differences are 

statistically not significantly different from zero and economically small (𝛼𝛼1,2 = -.00011, p > .10). At 

52 weeks after the introduction, the sales volume difference would be .59% (e-.00011*52-1 = .59%), 

which is negligible compared with the approximately 23% change due to the soda tax introduction. 

For all other outcome metrics, the trend deviations also are of substantially smaller than the main 

text effects (regular price -.50%, promotion frequency .84%, promotion depth -.78%, and feature -

1.64%).1  

 
1 Volume sales and regular sales are log transformed; hence we calculate the changes at 52 weeks as 𝑒𝑒𝛼𝛼𝑚𝑚,2∗52 − 1. 
Promotion frequency, promotion depth, and feature are untransformed, and we calculate changes at 52 weeks as 𝛼𝛼𝑚𝑚,2 ∗
52. 
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Table W2. Parameters of Parallel Trend Test (Equation W1) 
DV Ln Volume 

Sales (m=1) 
Ln Regular Pricea 

(m=2) 

Promotion 
Frequency (m=3) 

Promotion Depth 
(m=4) 

Feature Frequency 
(m=5) 

Week x Treated  
(𝛼𝛼𝑚𝑚.2 × 100) 

-.011  
 

-.010 * 
 

.016 * 
 

-.015 *** 
 

-.032 *** 
 (.026) (.004) (.008) (.003) (.005) 

Week x Philadelphia 
(𝛼𝛼𝑚𝑚.1.1 × 100) 

.061 ** 
 

-.020 *** 
 

.089 *** 
 

-.016 *** 
 

-.027 *** 
 (.020) (.003) (.005) (.002) (.004) 

Week x Boulder 
(𝛼𝛼𝑚𝑚.1.2 × 100) 

.122 * 
 

.057 *** 
 

.011  
 

-.021 ** 
 

-.009  
 (.053) (.008) (.019) (.007) (.012) 

Week x Oakland 
(𝛼𝛼𝑚𝑚.1.3 × 100) 

-.166 *** 
 

.130 *** 
 

-.100 *** 
 

.008  
 

-.094 *** 
 (.040) (.010) (.014) (.005) (.010) 

Week x San Francisco 
(𝛼𝛼𝑚𝑚.1.4 × 100) 

-.053 *** 
 

.014 *** 
 

-.025 *** 
 

.008 *** 
 

-.023 *** 
 (.015) (.002) (.004) (.002) (.003) 

Week x Seattle 
(𝛼𝛼𝑚𝑚.1.5 × 100) 

.006  
 

-.038 *** 
 

.111 *** 
 

.074 *** 
 

.001  
 (.020) (.003) (.007) (.003) (.004) 

UPC–store fixed 
effects (𝜁𝜁𝑚𝑚.𝑢𝑢.𝑠𝑠) 

     

Control variables      
Number of 
observations 

2,804,192 2,804,192 2,804,192 1,401,792 2,804,192 

Store x UPC pairs 87,571 87,571 87,571 84,740 87,571 
Notes: Parameters scaled up by a factor of 100 for ease of readability. Observations before the soda tax introduction are included. Standard errors 
are clustered by UPC-store pair and displayed in parentheses. Number of observations are lower for promotion depth because this measure is 
conditional on the presence of a promotion. 
+ p < .10. * p < .05. ** p < .01, *** p < .001. 
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Empirical Approach to Test for Mechanisms for Change in Marketing Effectiveness 

To assess the effect of the tax in a locality l, we regress a household h’s soda purchasing (y) in week t 

(-13, 52) using 

𝑦𝑦ℎ,𝑙𝑙,𝑡𝑡 = 𝛽𝛽1 ∙ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙 ∙ 𝑃𝑃𝑃𝑃𝑃𝑃𝑇𝑇𝑡𝑡 + 𝛼𝛼ℎ,𝑙𝑙 + 𝛾𝛾𝑡𝑡 + 𝜀𝜀ℎ,𝑙𝑙,𝑡𝑡 (W2) 

where 𝛽𝛽1 captures the effect of the soda tax on shopping behavior and 𝛼𝛼ℎ,𝑙𝑙 is a household fixed 

effect, 𝛾𝛾𝑡𝑡 a (calendar) week fixed effect, and 𝜀𝜀ℎ,𝑙𝑙,𝑡𝑡 the error term. We refer to the baseline equation 

(W2) as model 1. Next, in model 2, we interact the treatment effect with HHinc, and other household 

characteristics that proxy for segment membership (like Narasimhan 1984). More specifically, we 

adjust the equation above to 

𝑦𝑦ℎ,𝑙𝑙,𝑡𝑡 = 𝛽𝛽1 ∙ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙 ∙ 𝑃𝑃𝑃𝑃𝑃𝑃𝑇𝑇𝑡𝑡 + 𝛽𝛽2 ∙ 𝐻𝐻𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 ∙ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙 ∙ 𝑃𝑃𝑃𝑃𝑃𝑃𝑇𝑇𝑡𝑡 + 𝛽𝛽3 ∙ 𝐻𝐻𝐻𝐻𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ∙ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙 ∙ 𝑃𝑃𝑃𝑃𝑃𝑃𝑇𝑇𝑡𝑡

+ 𝛽𝛽4 ∙ 𝐻𝐻𝐻𝐻𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 ∙ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙 ∙ 𝑃𝑃𝑃𝑃𝑃𝑃𝑇𝑇𝑡𝑡 + 𝛽𝛽5 ∙ 𝐻𝐻𝐻𝐻𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 ∙ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙 ∙ 𝑃𝑃𝑃𝑃𝑃𝑃𝑇𝑇𝑡𝑡 + 𝛼𝛼ℎ,𝑙𝑙

+ 𝛾𝛾𝑡𝑡 + 𝜀𝜀ℎ,𝑙𝑙,𝑡𝑡 

(W3) 

where 𝛽𝛽2−5 capture the moderating effect of a households’ income, household size, female head 

education, and female head age on the treatment effect. We mean center household characteristics 

before estimation for interpretation purposes. 

Sample. We consider households that frequent retailers in the treatment or control markets, 

irrespective of their residence, as changes in aggregate demand can be driven by adjustments of both 

local households and non-local households.2 The sample we use to estimate our model on contains 

4,806 unique households.  

We provide the estimation results in Table W3 and discuss these in the main text.  

 

 
2 We drop households that frequent two markets under consideration (which only happens for control markets, not for 
pairs of treated and control markets or pairs of treated and treated markets). We note that this only happens for 147 
households in our sample and is primarily driven by the proximity of three local markets in California (906, 907, and 
908) which all feature as control markets. Not excluding these households (and selecting the market they frequent most) 
yields virtually identical estimation results.  
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Table W3. Results of Soda Tax Introduction on Household Soda Purchasing Behavior 

 DV Trips with soda purchase 
(mean of DV = .110) 

Units purchased  
(mean of DV = .454) 

Volume purchased 
(mean of DV = 6.492 oz) 

  Model Model Model 

Variable  1 2 1 2 1 2 

Soda Tax 𝛽𝛽1 −.016 *** −.015 *** −.070 + −.068 + −1.376 ** −1.361 ** 
 (.006)  (.001)  (.039)  (.039)  (.481)  (.486)  

Soda Tax × 
HH_Income 

𝛽𝛽2   .001   .004   .077  
   (.001)   (.006)   (.084)  

Soda Tax × 
HH_Size 

𝛽𝛽3   -.001   -.026   −.563  
   (.004)   (.044)   (.497)  

Soda Tax × 
FH_Edu 

𝛽𝛽4   .002   .022   .311  
   (.004)   (.019)   (.236)  

Soda Tax × 
FH_Age 

𝛽𝛽5   −.004 +  −.033 **  −.335 * 
   (.002)   (.012)   (.157)  

Household FE        
Week FE        
Number of 
Observations 

 351,520 351,520 351,520 351,520 351,520 351,520 

Adj. R2  .261 .261 .246 .246 .310 .310 
+ < .10, * < .05, ** <.01, *** <.001. 
Notes: DV = Dependent variable. Some households (i.e., households in Boston, Flushing, Fort Lauderdale, and 
Glendale, with three-digit zip codes 21, 113, 333, and 912) qualify as controls for more than one treatment (see Table 
W1 for details on treatment and control areas). As such, we observe 4,198 household time series, of which 781 
households shop in the treatment localities. Standard errors are clustered at the household level and shown in 
parentheses. 
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Robustness Test Control Function: Endogeneity Correction for Marketing Conduct Based 
on Instruments 

 

The marketing conduct variables 𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡 in Equation 2 of the main text are strategic 

managerial decisions that capture unobserved demand shocks and the firm’s strategic intent, such 

that they may be endogenous. In the main text, we elaborate on how an appropriate set of fixed 

effects captures any endogeneity concerns. In this robustness check, we follow Jindal et al. (2020) 

and supplement this fixed effect approach by using instrumental variables in a control function 

specification (Petrin and Train 2010), to address these endogeneity concerns. The augmented DID 

specification we apply is: 

ln�𝑦𝑦𝑢𝑢,𝑠𝑠,𝑡𝑡� = ∑ 𝛽𝛽𝑚𝑚(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠 ∙ 𝑃𝑃𝑃𝑃𝑃𝑃𝑇𝑇𝑡𝑡 ∙ 𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡)4
𝑚𝑚=1 + ∑ 𝛾𝛾𝑚𝑚(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠 ∙4

𝑚𝑚=1
𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡) + ∑ 𝛿𝛿𝑚𝑚(𝑃𝑃𝑃𝑃𝑃𝑃𝑇𝑇𝑡𝑡 ∙ 𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡)4

𝑚𝑚=1 + ∑ 𝜃𝜃𝑚𝑚(𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡)4
𝑚𝑚=1 +

∑ 𝝑𝝑𝒎𝒎𝑪𝑪𝑭𝑭𝒎𝒎,𝒖𝒖,𝒔𝒔,𝒕𝒕�𝟒𝟒
𝒎𝒎=𝟏𝟏 + 𝜁𝜁𝑙𝑙,𝑡𝑡 + 𝜁𝜁𝑢𝑢,𝑠𝑠,𝑡𝑡 + 𝜀𝜀𝑢𝑢,𝑠𝑠,𝑡𝑡, 

(W4) 

where all variables except for the boldfaced control function (𝑪𝑪𝑭𝑭𝒎𝒎,𝒖𝒖,𝒔𝒔,𝒕𝒕� ) are the same as those used in 

the main text. The 𝜗𝜗𝑚𝑚 parameter captures the effect of the control function (Wooldridge 2010) for 

each marketing conduct variable. 

Instruments. For each of the four endogenous marketing conduct variables and for each UPC–

store pair, we use the average value of the marketing conduct variable of the same UPC sold at 

stores across the five most similar peer markets in neighboring states that are not covered by the 

same Nielsen designated market area (DMA) as an instrument.3   

These instruments need to fulfill three criteria (Wooldridge 2010): instrument relevance, 

exclusion restriction, and instrument granularity. First, an identifying assumption is that these peer 

 
3 Specifically, we match markets on nine market and consumer characteristics, using Euclidean distances. Potential peer 
markets that can provide instruments for the treated and control markets are (1) located in the neighboring state; (2) are 
not covered by the same Nielsen designated market area as marketing actions can be coordinated at this level and be 
determined based on a demand shock in the treatment or control market, and (3) are not direct or indirect neighbors of 
the treated or direct neighbors of the control markets, because those markets may be subject to the same demand 
shocks; and (4) are not treated or control markets themselves (i.e., we rule out that, for example, a treated market can 
serve as an instrument for other treated markets). 
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markets are in a similar economic environment, face a similar cost structure, and have comparable 

trade support strategy from manufacturers. Thus, changes in the marketing conduct in peer markets 

driven by cost shocks (e.g., transportation costs, which are similar in a region but may differ across 

regions) and/or trade support (e.g., support for price promotions from manufacturers, which are 

often set at a high level and well in advance such that they align with strategic priorities (Nielsen 

2015))4 should be conceptually and empirically relevant to changes in marketing conduct in treated 

markets. Second, the instrument should not correlate with omitted variables that forms part of the 

outcome equation’s error term, to meet the exclusion restriction. Although the focal retailer’s prices 

and promotion decisions in a single (matched) peer market may affect its price in the focal market, it 

is unreasonable to expect that the average across all stores in all peer markets directly correlates with 

a product’s demand shock, because average prices and promotions represent the collective 

sentiment about whether a particular marketing conduct variable needs to be increased or decreased 

(e.g., Sridhar et al. 2016). Third, peer-group–based instruments need to exhibit sufficient granularity, 

such that they vary at the same level as the endogenous variables, and the peer-group composition 

also needs to exhibit sufficient systematic variation (Angrist 2014). We determined the peer markets 

based on a matching procedure that produces a different set of peer markets for each market, which 

fulfills this criterion. The first-stage regression for marketing conduct (𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀), for a given UPC (u), 

store (s), and week (t) combination, is given by the fixed effects from Equation 2 of the main text 

and adding the peer group instrument, which results in: 

𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡 = ∑ 𝜂𝜂𝑚𝑚,𝑚𝑚′ ∙ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼_𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝑚𝑚′,𝑢𝑢,𝑠𝑠,𝑡𝑡
4
𝑚𝑚′=1 + 𝜁𝜁𝑚𝑚,𝑙𝑙,𝑡𝑡 + 𝜁𝜁𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡 + 𝜀𝜀𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡, (W5) 

 
where 𝐼𝐼𝑁𝑁𝑁𝑁𝑁𝑁_𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝑚𝑚′,𝑢𝑢,𝑠𝑠,𝑡𝑡 is the average value of the marketing conduct variable m across all stores 

 
4 While trade promotions are set at a more aggregate level on an annual or semi-annual basis, there still is substantial 
variation in execution as documented in the main text. The realized promotions are “… likely to be very different from 
the strategic plan sent down from headquarters at the beginning of the year” (Nielsen 2015).  
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in the corresponding control markets of UPC u in week t, and 𝜂𝜂𝑚𝑚,𝑚𝑚′ is the corresponding parameter. 

We obtain the residuals from Equation W5, which we include in Equation W4 as control functions 

for each marketing conduct variable. Accordingly, 𝐶𝐶𝐹𝐹𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡�  indicates the estimated residuals from 

Equation W5. Because the control function terms are estimated quantities, we adjust the standard 

errors as recommended by Papies, Ebbes, and van Heerde (2017). 

Instrument Strength and Results. We briefly discuss the parameter estimates of the relevant 

instruments here; the detailed estimation results for Equation W5 are in Table W4. All instruments 

(𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼_𝑀𝑀𝑀𝑀𝑀𝑀𝐺𝐺𝑚𝑚,𝑢𝑢𝑢𝑢𝑢𝑢) positively and significantly relate to their corresponding variables: regular price 

(𝜂𝜂1,1= .537, p < .001), promotion frequency (𝜂𝜂2,2= .450, p < .001), promotion depth (𝜂𝜂3,3= .664, p 

< .001), and feature frequency (𝜂𝜂4,4= .765, p < .001). In addition, both the correlation between first-

stage predictions and the endogenous variables (average .75) and Sanderson-Windmeijer multivariate 

F-tests (all p-values < .01; Papies and van Heerde 2017) attest to the strength of our instruments. 

The results of the marketing conduct effectiveness model (Equation W4) are presented in Table 

W5. The focal parameters are comparable in sign, magnitude, and level of significance with the 

results from the matched control markets. The change in effectiveness of the regular price (𝛽𝛽1 =

 .189, p < .001) is similar to the estimate we obtained from matched control markets (.311, p < .001). 

We find similar consistency for promotion frequency (𝛽𝛽3 = .019, p < .01 vs. .031, p < .001), 

promotion depth (𝛽𝛽2 = -.118, p < .001 vs. -.301, p < .001), and feature frequency (𝛽𝛽4 = -.082, p < 

.001 vs. -.043, p < .001). 

Table W4. First-Stage Results of Control Function (Equation W5) 
Dependent Variable Ln Regular Pricea 

(m=1) 
Promotion 

Frequency (m=2) 
Promotion Depth 

(m=3) 
Feature 

Frequency (m=4) 
Ln Reg Price (IV) (𝜂𝜂𝑚𝑚,1) .537 *** -.105 *** -.033 *** -.022 *** 

(.006) (.004) (.001) (.002) 
Promotion Frequency 
(IV) (𝜂𝜂𝑚𝑚,2) 

-.006 *** .450 *** -.008 *** .016 *** 

(.000) (.002) (.001) (.001) 
Promotion Depth (IV) 
(𝜂𝜂𝑚𝑚,3) 

.008 *** .410 *** .664 *** .036 *** 

(.002) (.006) (.003) (.004) 
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Feature (IV) (𝜂𝜂𝑚𝑚,4) -.005 *** .061 *** .019 *** .765 *** 
(.000) (.001) (.000) (.002) 

Locality–week fixed 
effects (𝜁𝜁𝑚𝑚,𝑙𝑙,𝑡𝑡) 

    

UPC–store fixed effects 
(𝜁𝜁𝑚𝑚,𝑢𝑢,𝑠𝑠,𝑡𝑡) 

    

Number of observations 7,107,822 7,107,822 7,107,822 7,107,822 
Store x UPC pairs 87,571 87,571 87,571 87,571 
Notes: Observations include 4th to 52nd week after the soda tax introduction. Standard errors are clustered by UPC-
store pair and displayed in parentheses.  
+ p < .10. * p < .05. ** p < .01, *** p < .001. 

 

Table W5. Control Function Approach: Impact of Soda Tax Introduction on Marketing 
Conduct Effectiveness (Equation W4) 

 Variables Parameter  Standard 
Error 

Baseline marketing conduct 
effectiveness (control markets, 
pretax period) 

Regular price (𝜃𝜃1) -2.499 *** .030 
Promotion frequency (𝜃𝜃2) .096 *** .009 
Promotion depth (𝜃𝜃3) 3.560 *** .031 
Feature (𝜃𝜃4) .251 *** .006 

Change in marketing conduct 
effectiveness with soda tax 
introduction (treated markets, 
post-tax period) 

Treat x Post x Regular price (𝛽𝛽1) .189 *** .053 
Treat x Post x Promotion frequency (𝛽𝛽2) .019 ** .008 
Treat x Post x Promotion depth (𝛽𝛽3) -.118 *** .043 
Treat x Post x Feature (𝛽𝛽4) -.082 *** .012 

Difference in marketing 
conduct effectiveness (treated 
market, pretax period) 

Treat x Regular price (𝛾𝛾1) .188 *** .041 
Treat x Promotion frequency (𝛾𝛾2) .012 + .006 
Treat x Promotion depth (𝛾𝛾3) -.593 *** .034 
Treat x Feature (𝛾𝛾4) -.118 *** .010 

Change in marketing conduct 
effectiveness (control markets, 
post-tax period) 

Post x Regular price (𝛿𝛿1) -.042 ** .019 
Post x Promotion frequency (𝛿𝛿2) .012 *** .003 
Post x Promotion depth (𝛿𝛿3) .025 + .015 
Post x Feature (𝛿𝛿4) -.043 *** .005 

Control variables Locality–week fixed effects (𝜁𝜁𝑙𝑙,𝑡𝑡)  
 UPC–store fixed effects (𝜁𝜁𝑢𝑢,𝑠𝑠,𝑡𝑡)  

 Number of observations 7,107,822 
 Store x UPC pairs 87,571 

Notes: Observations include 4th to 52nd week after the soda tax introduction. Standard errors are clustered by UPC-
store pair. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 
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Robustness Test Alternative Control Markets: Neighbors’ Neighbors and Synthetic 
Difference-in-Differences 

 
 

In our main model, we use the same UPCs in matched markets, similar in their infrastructure, 

consumer composition and health and political orientation but geographically distant. We note two 

potential issues related to this approach. First, while we match on observables related to marketing 

conduct and sales of soda, this strategy does not guarantee that all relevant factors for the dependent 

variables of interest are being considered. Second, this strategy prevents us from limiting the sample 

to the same UPCs sold by the same retailers as control units. Unobserved regional policies, imposed 

by local governments, retailers, or manufacturers, also may influence soda sales. To determine if 

these potential issues affect our results, we employ two robustness checks.  

First, we manually select an alternative set of control units for each treated market. While in our 

main analysis we use the same UPCs from geographically distant markets, in this robustness test we 

use the same UPCs at the same retailers in geographically close markets. More specifically, we use 

indirect neighbors (or neighbors’ neighbors) as control units. Geographically close markets typically 

contain the same retailers and product offerings, so they offer substantial overlap in UPCs. They 

also should be subject to the same regional policies and offer a similar economic climate, as well as 

similar preferences and awareness of soda products.  

As a second robustness test, we use the synthetic difference-in-differences (SynthDID) estimator 

(Arkhangelsky et al. 2021) that creates a synthetic control. The benefit of this approach is that the 

pre-treatment of the control group is such that it is as close as possible to the treated markets. In 

practice, this implies that the marketing conduct is similar in nature between the control and treated 

UPC-market pairs. We note that we only use the SynthDID approach for the marketing conduct 

analysis, as the SynthDID can produce an average treatment effect of the soda tax on each 
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marketing conduct variable but is less suited to analyze a change in effectiveness of marketing 

conduct.5 

The findings pertaining to marketing conduct changes are directionally consistent across markets 

and marketing conduct variables. Using neighbors’ neighbors (NN), we find a similar pass-through 

of 85.0% (vs. 88.2% in our main analysis). Using the SynthDID estimator, we find a virtually 

identical regular price pass-through 89.6%. In terms of promotion frequency and depth, we again 

find consistent decreases, with average reductions of 6.21% and 11.30% (NN) and 2.48% and 7.49% 

(SynthDID), consistent with the results in our main analysis (7.70% and 11.75%). Finally, for feature 

advertising, we find a consistent average decrease of 11.74% (SynthDID) in frequency, and a small 

negative change in the NN analysis (-.03%, i.e., reductions in Seattle and San Francisco counteract 

the increase in Philadelphia).  

Turning to the changes in marketing conduct effectiveness, the insights again are comparable in 

sign, magnitude, and level of significance with the results from the matched control markets in 

neighbors’ neighbors markets. The change in effectiveness of the regular price (𝛽𝛽1 = .341, p < .001) 

is similar to the estimate we obtained from matched control markets (.311, p < .001). We find similar 

directional consistency for promotion frequency (𝛽𝛽3 = .072, p < .001 vs. .031, p < .001), promotion 

depth (𝛽𝛽2 = -.605, p < .001 vs. -.301, p < .01), and feature frequency (𝛽𝛽4 = -.113, p < .001 vs. -.043, 

p < .01). Thus, for both the marketing conduct variables and their effectiveness changes, the results 

are robust to changes to our selection of control markets.  

 

 

 
5 To assess the robustness of our DID estimator, we additionally compare the effect of a soda tax on the sales volume 
between the DID and SynthDID estimator. To do so, we estimate equation (1) per locality, but with log-transformed 
volume sales as the dependent variable. The effect of a soda tax on sales is similar across models (Philadelphia: 𝛽𝛽𝑑𝑑𝑑𝑑𝑑𝑑 =
 −.302,𝛽𝛽𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = −.307; Boulder: 𝛽𝛽𝑑𝑑𝑑𝑑𝑑𝑑 =  −.358,𝛽𝛽𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑 = −.370; Oakland: 𝛽𝛽𝑑𝑑𝑑𝑑𝑑𝑑 =  −.259,𝛽𝛽𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = −.274; San 
Francisco: 𝛽𝛽𝑑𝑑𝑑𝑑𝑑𝑑 =  −.190,𝛽𝛽𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = −.201; Seattle: 𝛽𝛽𝑑𝑑𝑑𝑑𝑑𝑑 =  −.204,𝛽𝛽𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = −.204). The average estimates across the 
five localities is -.263 for the DID and -.271 for the SynthDID estimator. 
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Table W6. Alternative Control Markets Neighbors’ Neighbors: Results for Marketing 
Conduct 

DV Ln Regular Pricea  

(m=1) 
Promotion 

Frequency (m=2) 
Promotion Depth  

(m=3) 
Feature 

Frequency (m=4) 
Treat x Post x 
Philadelphia (𝛼𝛼𝑚𝑚,1) 

.255 *** 
 

-.024 *** 
 

-.027 *** 
 

.019 *** 
 (.003) (.002) (.001) (.001) 

Treat x Post x Boulder 
(𝛼𝛼𝑚𝑚,2) 

.229 *** 
 

-.036 * 
 

-.026 ** 
 

-.007  
 (.021) (.017) (.010) (.010) 

Treat x Post x Oakland 
(𝛼𝛼𝑚𝑚,3) 

.203 *** 
 

-.014  
 

-.020 *** 
 

-.011 * 
 (.010) (.010) (.006) (.005) 

Treat x Post x San 
Francisco (𝛼𝛼𝑚𝑚,4) 

.145 *** 
 

-.007  
 

-.010 *** 
 

-.007 * 
 (.004) (.005) (.002) (.003) 

Treat x Post x Seattle 
(𝛼𝛼𝑚𝑚,5) 

.140 *** 
 

-.017 
(.003) 

*** 
 

-.007 *** 
 

-.003  
 (.003) (.001) (.002) 

Locality–week fixed 
effects (𝜁𝜁𝑚𝑚,𝑙𝑙,𝑡𝑡) 

    

UPC–store fixed effects 
(𝜁𝜁𝑚𝑚,𝑢𝑢,𝑠𝑠) 

    

Control variables     
Number of observations 4,258,091 4,258,091 2,047,780 4,258,091 
Store x UPC pairs 52,354 52,354 50,899 52,354 
a We interpret the treatment effect of the logarithm of regular price as follows: A treatment effect of .255 means that 
the effect on the regular price is 29% (e.255-1). The other dependent variables are not log-transformed, so the 
parameter estimates represent the marginal effect. 
Notes: Observations include 4th to 52nd week after the soda tax introduction. Standard errors are clustered by UPC-
store pair and displayed in parentheses. Number of observations are lower for promotion depth, because this measure 
is conditional on the presence of a promotion. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 

 
Table W7. Alternative Control Markets Neighbors’ Neighbors: Pass-Through and Relative 

Changes in Marketing Conduct 
 Tax increase 

(¢/oz.) 
Pass-through ∆ Promotion 

Frequency 
∆ Promotion 

Depth 
∆ Feature 
Frequency 

Philadelphia 1.50 87.79 % -5.03 % -22.79 % 19.13 % 
Boulder 2.00 87.22 % -7.60 % -18.18 % ns  
Oakland 1.00 107.88 % ns  -11.50 % -9.16 % 
San Francisco 1.00 82.96 % ns  -7.07 % -4.38 % 
Seattle 1.75 59.01 % -3.22 % -4.88 % ns  
Average 1.45 84.97 % -4.67 % -12.88 % -.03 % 
Notes: We calculate the relative change by comparing the change in marketing conduct with the pretax average of that 
marketing conduct variable. For example, for promotion frequency, we calculate 

𝛼𝛼2,1

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡_𝑡𝑡𝑡𝑡𝑡𝑡����������������������������, where 𝛼𝛼2,1 is the 

estimated parameter in Equation 2 and 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡_𝑡𝑡𝑡𝑡𝑡𝑡���������������������������� represents the average promotion frequency prior 
to the introduction of the tax. 
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Table W8. Alternative Control Markets Neighbors’ Neighbors: Impact of Soda Tax 
Introduction on Marketing Conduct Effectiveness 

 Variables Parameter  Standard 
Error 

Baseline marketing conduct 
effectiveness (control markets, 
pretax period) 

Regular price (𝜃𝜃1) -.799 *** .021 
Promotion frequency (𝜃𝜃2) .207 *** .003 
Promotion depth (𝜃𝜃3) 1.226 *** .018 
Feature (𝜃𝜃4) .404 *** .006 

Change in marketing conduct 
effectiveness with soda tax 
introduction (treated markets, 
post-tax period) 

Treat x Post x Regular price (𝛽𝛽1) .341 *** .054 
Treat x Post x Promotion frequency (𝛽𝛽2) .072 *** .008 
Treat x Post x Promotion depth (𝛽𝛽3) -.605 *** .045 
Treat x Post x Feature (𝛽𝛽4) -.113 *** .012 

Difference in marketing 
conduct effectiveness (treated 
market, pretax period) 

Treat x Regular price (𝛾𝛾1) -.003  .042 
Treat x Promotion frequency (𝛾𝛾2) .003  .006 
Treat x Promotion depth (𝛾𝛾3) -.213 *** .035 
Treat x Feature (𝛾𝛾4) -.109 *** .010 

Change in marketing conduct 
effectiveness (control markets, 
post-tax period) 

Post x Regular price (𝛿𝛿1) -.009  .025 
Post x Promotion frequency (𝛿𝛿2) -.029 *** .004 
Post x Promotion depth (𝛿𝛿3) .296 *** .021 
Post x Feature (𝛿𝛿4) .031 *** .006 

Control variables Locality–week fixed effects (𝜁𝜁𝑙𝑙,𝑡𝑡)  
 UPC–store fixed effects (𝜁𝜁𝑢𝑢,𝑠𝑠,𝑡𝑡)  

 Number of observations 4,258,091 
 Store x UPC pairs 52,354 

Notes: Observations include 4th to 52nd week after the soda tax introduction. Standard errors are clustered by UPC-
store pair. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 

 
 

Table W9. Alternative Control Markets Synthetic DID: Results for Marketing Conduct 
 

DV Ln Regular Pricea 

(m=1) 
Promotion 

Frequency (m=2) 
Promotion Depth 

(m=3) 
Feature 

Frequency (m=4) 
Treat x Post x 
Philadelphia (𝛼𝛼𝑚𝑚,1) 

.263 *** 
 

-.013 *** 
 

-.008 *** 
 

.014 *** 
 (.003) (.002) (.000) (.001) 

Treat x Post x Boulder 
(𝛼𝛼𝑚𝑚,2) 

.211 *** 
 

-.028 * 
 

-.026 *** 
 

-.022 ** 
 (.021) (.016) (.006) (.008) 

Treat x Post x Oakland 
(𝛼𝛼𝑚𝑚,3) 

.205 *** 
 

.011  
 

-.008 *** 
 

-.016 *** 
 (.010) (.010) (.002) (.005) 

Treat x Post x San 
Francisco (𝛼𝛼𝑚𝑚,4) 

.180 *** 
 

-.007 + 
 

-.004 *** 
 

-.025 *** 
 (.004) (.005) (.001) (.003) 

Treat x Post x Seattle 
(𝛼𝛼𝑚𝑚,5) 

.166 *** 
 

-.037 *** 
 

-.010 *** 
 

-.065 *** 
 (.003) (.003) (.001) (.003) 

Number of observations 7,107,822 7,107,822 7,107,822 7,107,822 
Store x UPC pairs 87,571 87,571 87,571 87,571 
Notes: Observations include 4th to 52nd week after the soda tax introduction. Jackknife-derived standard errors are in 
parentheses. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 
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Table W10. Alternative Control Markets Synthetic DID: Pass-Through and Relative 
Changes in Marketing Conduct 

 Tax increase 
(¢/oz.) 

Pass-through ∆ Promotion 
Frequency 

∆ Promotion 
Depth 

∆ Feature 
Frequency 

Philadelphia 1.50 82.78 % -2.74 % -6.38 % 13.80 % 
Boulder 2.00 81.49 % -5.93 % -17.81 % -13.34 % 
Oakland 1.00 106.34 % ns  -4.29 % -13.82 % 
San Francisco 1.00 105.32 % -1.48 % -2.40 % -14.91 % 
Seattle 1.75 72.15 % -6.94 % -6.57 % -30.44 % 
Average 1.45 89.62 % -2.48 % -7.49 % -11.74 % 
Notes: We calculate the relative change by comparing the change in marketing conduct with the pretax average of that 
marketing conduct variable. For example, for promotion frequency, we calculate 𝛼𝛼2,1

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡_𝑡𝑡𝑡𝑡𝑡𝑡��������������������������������������, where 𝛼𝛼2,1 is 

the estimated parameter in Equation 2 and 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡_𝑡𝑡𝑡𝑡𝑡𝑡���������������������������������� represents the average promotion frequency 
prior to the introduction of the tax. 
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Evolution of Effects at 13, 26 and 39 Weeks After the Soda Tax Introduction  
 

The price pass-through is stable across 13, 26, and 39 weeks compared to our focal 52 week 

window (89%, 90%, 88% vs. 87%). Promotional conduct changes are also stable over all time 

windows, but any deviations tend to be somewhat more pronounced at 26 weeks for promotion 

frequency (-1%, -6%, -3%, -1% for 13, 26, 39, and 52 weeks, respectively), depth (-11%, -13%, -

11%, -11%) and feature frequency (-12%, -4%, -12%, -15%). 

For marketing conduct effectiveness, we find significant and stable effects for all four variables: 

The effect of the regular price changes by similar amount across the four evaluation time frames 

(.30, .31, .23, and .29). The same holds for promotion frequency (.04, .03, .03, .03), promotion depth 

(-.32, -.33, -.30, -.31), and feature advertising (-.05, -.05, -.05, -.04). Summarizing, the parameter 

estimates of marketing conduct effectiveness changes are robust in sign and magnitude across all 

time windows. 

 

Table W11. Evolution of Effects 13 Weeks: Results for Marketing Conduct 
DV Ln Regular Pricea  

(m=1) 
Promotion 

Frequency (m=2) 
Promotion Depth  

(m=3) 
Feature 

Frequency (m=4) 
Treat x Post x 
Philadelphia (𝛼𝛼𝑚𝑚,1) 

.277 *** 
 

-.007 *** 
 

-.005 *** 
 

.020 *** 
 (.003) (.002) (.001) (.002) 

Treat x Post x Boulder 
(𝛼𝛼𝑚𝑚,2) 

.190 *** 
 

.016  
 

-.047 *** 
 

-.029  
 (.022) (.022) (.010) (.018) 

Treat x Post x Oakland 
(𝛼𝛼𝑚𝑚,3) 

.212 *** 
 

-.005  
 

-.040 *** 
 

-.003  
 (.010) (.014) (.007) (.005) 

Treat x Post x San 
Francisco (𝛼𝛼𝑚𝑚,4) 

.187 *** 
 

-.014 * 
 

.009 *** 
 

-.031 *** 
 (.005) (.005) (.002) (.003) 

Treat x Post x Seattle 
(𝛼𝛼𝑚𝑚,5) 

.166 *** 
 

-.074 
(.003) 

*** 
 

-.009 *** 
 

-.100 *** 
 (.003) (.001) (.004) 

Locality–week fixed 
effects (𝜁𝜁𝑚𝑚,𝑙𝑙,𝑡𝑡) 

    

UPC–store fixed effects 
(𝜁𝜁𝑚𝑚,𝑢𝑢,𝑠𝑠) 

    

Control variables     
Number of observations 3,692,553 3,692,553 1,834,511 3,692,553 
Store x UPC pairs 87,571 87,571 82,556 87,571 
a We interpret the treatment effect of the logarithm of regular price as follows: A treatment effect of .277 means that 
the effect on the regular price is 32% (e.277-1). The other dependent variables are not log-transformed, so the 
parameter estimates represent the marginal effect. 
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Notes: Observations include 4th to 13th week after the soda tax introduction. Standard errors are clustered by UPC-
store pair. Number of observations are lower for promotion depth, because this measure is conditional on the 
presence of a promotion. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 

 
Table W12. Evolution of Effects 13 Weeks: Pass-Through and Relative Changes in 

Marketing Conduct 
 Tax increase 

(¢/oz.) 
Pass-through ∆ Promotion 

Frequency 
∆ Promotion 

Depth 
∆ Feature 
Frequency 

Philadelphia 1.50 87.18 % -1.51 % -3.82 % 19.99 % 
Boulder 2.00 70.09 % ns  -32.55 % ns  
Oakland 1.00 117.48 % ns  -22.86 % ns  
San Francisco 1.00 105.83 % -2.77 % 6.01 % -18.34 % 
Seattle 1.75 72.06 % -13.84 % -6.26 % -47.10 % 
Average 1.45 90.53 % -3.43 % -11.90 % -13.05 % 
Notes: We calculate the relative change by comparing the change in marketing conduct with the pretax average of that 
marketing conduct variable. For example, for promotion frequency, we calculate 

𝛼𝛼2,1

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡_𝑡𝑡𝑡𝑡𝑡𝑡����������������������������, where 𝛼𝛼2,1 is the 

estimated parameter in Equation 2 and 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡_𝑡𝑡𝑡𝑡𝑡𝑡���������������������������� represents the average promotion frequency prior 
to the introduction of the tax. 

 
Table W13. Evolution of Effects 13 Weeks: Impact of Soda Tax Introduction on Marketing 

Conduct Effectiveness 

 Variables Parameter  Standard 
Error 

Baseline marketing conduct 
effectiveness (control markets, 
pretax period) 

Regular price (𝜃𝜃1) -1.023 *** .017 
Promotion frequency (𝜃𝜃2) .190 *** .002 
Promotion depth (𝜃𝜃3) 1.676 *** .014 
Feature (𝜃𝜃4) .419 *** .005 

Change in marketing conduct 
effectiveness with soda tax 
introduction (treated markets, 
post-tax period) 

Treat x Post x Regular price (𝛽𝛽1) .263 *** .087 
Treat x Post x Promotion frequency (𝛽𝛽2) .055 *** .012 
Treat x Post x Promotion depth (𝛽𝛽3) -.333 *** .070 
Treat x Post x Feature (𝛽𝛽4) -.058 *** .019 

Difference in marketing 
conduct effectiveness (treated 
market, pretax period) 

Treat x Regular price (𝛾𝛾1) .234 *** .040 
Treat x Promotion frequency (𝛾𝛾2) .020 *** .006 
Treat x Promotion depth (𝛾𝛾3) -.665 *** .034 
Treat x Feature (𝛾𝛾4) -.125 *** .010 

Change in marketing conduct 
effectiveness (control markets, 
post-tax period) 

Post x Regular price (𝛿𝛿1) .412 *** .037 
Post x Promotion frequency (𝛿𝛿2) -.038 *** .005 
Post x Promotion depth (𝛿𝛿3) .040  .026 
Post x Feature (𝛿𝛿4) .003  .008 

Control variables Locality–week fixed effects (𝜁𝜁𝑙𝑙,𝑡𝑡)  
 UPC–store fixed effects (𝜁𝜁𝑢𝑢,𝑠𝑠,𝑡𝑡)  

 Number of observations 3,692,553 
 Store x UPC pairs 87,571 

Notes: Observations include 4th to 13th week after the soda tax introduction. Standard errors are clustered by UPC-
store pair. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 
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Table W14. Evolution of Effects 26 Weeks: Results for Marketing Conduct 

DV Ln Regular Pricea  

(m=1) 
Promotion 

Frequency (m=2) 
Promotion Depth  

(m=3) 
Feature 

Frequency (m=4) 
Treat x Post x 
Philadelphia (𝛼𝛼𝑚𝑚,1) 

.274 *** 
 

-.013 *** 
 

-.011 *** 
 

.018 *** 
 (.003) (.002) (.001) (.001) 

Treat x Post x Boulder 
(𝛼𝛼𝑚𝑚,2) 

.196 *** 
 

-.020  
 

-.046 *** 
 

.020 + 
 (.021) (.018) (.010) (.011) 

Treat x Post x Oakland 
(𝛼𝛼𝑚𝑚,3) 

.210 *** 
 

-.039 *** 
 

-.049 *** 
 

-.006  
 (.010) (.010) (.007) (.004) 

Treat x Post x San 
Francisco (𝛼𝛼𝑚𝑚,4) 

.184 *** 
 

-.006  
 

.007 *** 
 

-.028 *** 
 (.004) (.005) (.002) (.003) 

Treat x Post x Seattle 
(𝛼𝛼𝑚𝑚,5) 

.169 *** 
 

-.040 
(.003) 

*** 
 

-.008 *** 
 

-.070 *** 
 (.003) (.001) (.003) 

Locality–week fixed 
effects (𝜁𝜁𝑚𝑚,𝑙𝑙,𝑡𝑡) 

    

UPC–store fixed effects 
(𝜁𝜁𝑚𝑚,𝑢𝑢,𝑠𝑠) 

    

Control variables     
Number of observations 4,830,976 4,830,976 2,392,616 4,830,976 
Store x UPC pairs 87,571 87,571 83,642 87,571 
a We interpret the treatment effect of the logarithm of regular price as follows: A treatment effect of .274 means that 
the effect on the regular price is 32% (e.274-1). The other dependent variables are not log-transformed, so the 
parameter estimates represent the marginal effect. 
Notes: Observations include 4th to 26th week after the soda tax introduction. Standard errors are clustered by UPC-
store pair. Number of observations are lower for promotion depth, because this measure is conditional on the 
presence of a promotion. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 

 
Table W15. Evolution of Effects 26 Weeks: Pass-Through and Relative Changes in 

Marketing Conduct 
 Tax increase 

(¢/oz.) 
Pass-through ∆ Promotion 

Frequency 
∆ Promotion 

Depth 
∆ Feature 
Frequency 

Philadelphia 1.50 89.15 % -2.84 % -9.38 % 18.26 % 
Boulder 2.00 74.34 % ns  -31.80 % 11.85 % 
Oakland 1.00 116.53 % -17.03 % -27.96 % ns  
San Francisco 1.00 101.18 % ns  4.98 % -16.54 % 
Seattle 1.75 72.85 % -7.54 % -5.42 % -32.75 % 
Average 1.45 90.81 % -6.57 % -13.91 % -4.87 % 
Notes: We calculate the relative change by comparing the change in marketing conduct with the pretax average of that 
marketing conduct variable. For example, for promotion frequency, we calculate 

𝛼𝛼2,1

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡_𝑡𝑡𝑡𝑡𝑡𝑡����������������������������, where 𝛼𝛼2,1 is the 

estimated parameter in Equation 2 and 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡_𝑡𝑡𝑡𝑡𝑡𝑡���������������������������� represents the average promotion frequency prior 
to the introduction of the tax. 
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Table W16. Evolution of Effects 26 Weeks: Impact of Soda Tax Introduction on Marketing 
Conduct Effectiveness 

 Variables Parameter  Standard 
Error 

Baseline marketing conduct 
effectiveness (control markets, 
pretax period) 

Regular price (𝜃𝜃1) -1.023 *** .017 
Promotion frequency (𝜃𝜃2) .190 *** .002 
Promotion depth (𝜃𝜃3) 1.676 *** .015 
Feature (𝜃𝜃4) .419 *** .005 

Change in marketing conduct 
effectiveness with soda tax 
introduction (treated markets, 
post-tax period) 

Treat x Post x Regular price (𝛽𝛽1) .282 *** .062 
Treat x Post x Promotion frequency (𝛽𝛽2) .041 *** .009 
Treat x Post x Promotion depth (𝛽𝛽3) -.323 *** .054 
Treat x Post x Feature (𝛽𝛽4) -.055 *** .014 

Difference in marketing 
conduct effectiveness (treated 
market, pretax period) 

Treat x Regular price (𝛾𝛾1) .234 *** .040 
Treat x Promotion frequency (𝛾𝛾2) .020 *** .006 
Treat x Promotion depth (𝛾𝛾3) -.665 *** .034 
Treat x Feature (𝛾𝛾4) -.125 *** .010 

Change in marketing conduct 
effectiveness (control markets, 
post-tax period) 

Post x Regular price (𝛿𝛿1) .190 *** .025 
Post x Promotion frequency (𝛿𝛿2) -.009 ** .004 
Post x Promotion depth (𝛿𝛿3) .036 + .020 
Post x Feature (𝛿𝛿4) -.016 ** .007 

Control variables Locality–week fixed effects (𝜁𝜁𝑙𝑙,𝑡𝑡)  
 UPC–store fixed effects (𝜁𝜁𝑢𝑢,𝑠𝑠,𝑡𝑡)  

 Number of observations 4,830,976 
 Store x UPC pairs 87,571 

Notes: Observations include 4th to 26th week after the soda tax introduction. Standard errors are clustered by UPC-
store pair. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 
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Table W17. Evolution of Effects 39 Weeks: Results for Marketing Conduct 
DV Ln Regular Pricea  

(m=1) 
Promotion 

Frequency (m=2) 
Promotion Depth  

(m=3) 
Feature 

Frequency (m=4) 
Treat x Post x 
Philadelphia (𝛼𝛼𝑚𝑚,1) 

.275 *** 
 

-.015 *** 
 

-.012 *** 
 

.014 *** 
 (.003) (.002) (.001) (.001) 

Treat x Post x Boulder 
(𝛼𝛼𝑚𝑚,2) 

.198 *** 
 

-.019  
 

-.039 *** 
 

-.015  
 (.021) (.017) (.010) (.010) 

Treat x Post x Oakland 
(𝛼𝛼𝑚𝑚,3) 

.208 *** 
 

-.005  
 

-.031 *** 
 

-.022 *** 
 (.010) (.010) (.006) (.004) 

Treat x Post x San 
Francisco (𝛼𝛼𝑚𝑚,4) 

.182 *** 
 

-.005  
 

.002  
 

-.031 *** 
 (.004) (.005) (.002) (.003) 

Treat x Post x Seattle 
(𝛼𝛼𝑚𝑚,5) 

.164 *** 
 

-.035 
(.003) 

*** 
 

-.005 *** 
 

-.058 *** 
 (.003) (.001) (.003) 

Locality–week fixed 
effects (𝜁𝜁𝑚𝑚,𝑙𝑙,𝑡𝑡) 

    

UPC–store fixed effects 
(𝜁𝜁𝑚𝑚,𝑢𝑢,𝑠𝑠) 

    

Control variables     
Number of observations 5,969,399 5,969,399 2,943,161 5,969,399 
Store x UPC pairs 87,571 87,571 84,244 87,571 
a We interpret the treatment effect of the logarithm of regular price as follows: A treatment effect of .275 means that 
the effect on the regular price is 32% (e.275-1). The other dependent variables are not log-transformed, so the 
parameter estimates represent the marginal effect. 
Notes: Observations include 4th to 39th week after the soda tax introduction. Standard errors are clustered by UPC-
store pair. Number of observations are lower for promotion depth, because this measure is conditional on the 
presence of a promotion. 
+ p < .10, * p < .05, ** p < .01, *** p < .001. 

 
Table W18. Evolution of Effects 39 Weeks: Pass-Through and Relative Changes in 

Marketing Conduct 
 Tax increase 

(¢/oz.) 
Pass-through ∆ Promotion 

Frequency 
∆ Promotion 

Depth 
∆ Feature 
Frequency 

Philadelphia 1.50 88.45 % -3.17 % -9.73 % 14.28 % 
Boulder 2.00 71.95 % ns  -27.21 % ns  
Oakland 1.00 110.26 % ns  -17.77 % -18.47 % 
San Francisco 1.00 105.69 % ns  ns  -18.67 % 
Seattle 1.75 71.75 % -6.57 % -3.52 % -27.21 % 
Average 1.45 89.62 % -3.37 % -11.39 % -11.79 % 
Notes: We calculate the relative change by comparing the change in marketing conduct with the pretax average of that 
marketing conduct variable. For example, for promotion frequency, we calculate 

𝛼𝛼2,1

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡_𝑡𝑡𝑡𝑡𝑡𝑡����������������������������, where 𝛼𝛼2,1 is the 

estimated parameter in Equation 2 and 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓_𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑡𝑡𝑡𝑡_𝑡𝑡𝑡𝑡𝑡𝑡���������������������������� represents the average promotion frequency prior 
to the introduction of the tax. 
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Table W19. Evolution of Effects 39 Weeks: Impact of Soda Tax Introduction on Marketing 
Conduct Effectiveness 

 Variables Parameter  Standard 
Error 

Baseline marketing conduct 
effectiveness (control markets, 
pretax period) 

Regular price (𝜃𝜃1) -1.023 *** .017 
Promotion frequency (𝜃𝜃2) .190 *** .003 
Promotion depth (𝜃𝜃3) 1.676 *** .015 
Feature (𝜃𝜃4) .419 *** .005 

Change in marketing conduct 
effectiveness with soda tax 
introduction (treated markets, 
post-tax period) 

Treat x Post x Regular price (𝛽𝛽1) .227 *** .056 
Treat x Post x Promotion frequency (𝛽𝛽2) .029 *** .008 
Treat x Post x Promotion depth (𝛽𝛽3) -.279 *** .047 
Treat x Post x Feature (𝛽𝛽4) -.057 *** .013 

Difference in marketing 
conduct effectiveness (treated 
market, pretax period) 

Treat x Regular price (𝛾𝛾1) .234 *** .041 
Treat x Promotion frequency (𝛾𝛾2) .020 *** .006 
Treat x Promotion depth (𝛾𝛾3) -.665 *** .034 
Treat x Feature (𝛾𝛾4) -.125 *** .010 

Change in marketing conduct 
effectiveness (control markets, 
post-tax period) 

Post x Regular price (𝛿𝛿1) .164 *** .022 
Post x Promotion frequency (𝛿𝛿2) .005  .003 
Post x Promotion depth (𝛿𝛿3) -.009  .018 
Post x Feature (𝛿𝛿4) -.032 *** .006 

Control variables Locality–week fixed effects (𝜁𝜁𝑙𝑙,𝑡𝑡)  
 UPC–store fixed effects (𝜁𝜁𝑢𝑢,𝑠𝑠,𝑡𝑡)  

 Number of observations 5,969,399 
 Store x UPC pairs 87,571 

Notes: Observations include 4th to 39th week after the soda tax introduction. Standard errors are clustered by UPC-
store pair.  
+ p < .10, * p < .05, ** p < .01, *** p < .001. 

 


