The Impact of Electronic Cigarette Sales on Cigarette Sales, 2007-2013

Megan C. Diaz, MA, Jidong Huang, PhD and Frank J. Chaloupka, PhD

Institute for Health and Policy Research, University of lllinois at Chicago

Introduction

Use and awareness of e-cigarettes has doubled in
recent years. E-cigarette availability has
dramatically increased since their introduction in
food, drug and mass (FDM) and convenience (CV)
stores.

*For FDM stores e-cigarettes were only sold in two
Nielsen markets in the 15t quarter of 2011, by the
4t quarter they were sold in all Nielsen Markets.

*For CV stores e-cigarettes were first available in
the 3" quarter of 2010, by the 2" quarter of 2012
they were sold in all Nielsen Markets.

Recent empirical studies have found that using e-
cigarettes is associated with quitting intentions’,
quit attempts?, and reduced daily cigarette
consumption?3.

However, little is known about how aggregate
sales of combustible cigarettes have been
affected by the introduction of electronic cigarettes
(e-cigarettes).
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Aim

The aim of this study is to estimate how the sales
of cigarettes was affected by the introduction of
e-cigarettes.

We hypothesize that the entry of e-cigarettes
would accelerate the decline in cigarette
consumption in the U.S.

Method

Data:

*Quarterly per capita e-cigarette sales

*Quarterly per capita cigarette sales

+Average cigarette prices

+Average e-cigarette prices

Data Range:

+2007 - 2013

Data Source:

Store scanner data from Nielsen

Markets:

52 participating U.S. markets for food, drug and mass
stores

+30 participating U.S. markets for convenience stores.

Models Used:

1. Fixed-Effects models

Per Capita Sales Volume of Cigarettes yeyvr-asstore =

Bo + By Avg. Price of Cigarettes yaueyyr-asstore + B2 E-Cig Entry
Dummy + B;Year-Quarter + 8, Market-Store + ¢

Per Capita Sales Volume of Cigarettes yeyvr-assiore =

Bo + B4 Avg. Price of Cigarettes yamueyyr-asstore + B2 Per Capita
Sales of E-Cig yaeyvr-asstore + BsYear-Quarter + g, Market-
Store + ¢

2, First Difference models

A Per Capita Sales Volume of Cigarettes wanuetyr-asstore =

A B4 Avg. Price of Cigarettes yaueyyr-assiore + A B2 E-Cig Entry
Dummy + &, + 5,d2007, + 5,d2008, + 5,d2009, + 5,d2010,

+6,d2011,+ 5,d2012,+ 5,d2013, + €

A Per Capita Sales Volume of Cigarettes yyeyyr-a/store =
A By Avg. Price of Cigarettes yuueyvr-asstore + A B2 Per Capita
Sales of E-Cig yaervrassiors + 01 + 0,02007, + 5502008, +
5,d2009, + 5502010, + 5,d2011,+ 5,d2012,+ 55d2013,+ €

3. Models accounting for the cumulative impact of
e-cigarette entry (Interaction)

Per Capita Sales Volume of Cigarettes y,eyvr-asstore =

Bo + By Avg. Price of Cigarettes yaueyy-astore * B2 E-cig Entry

Dummy * Year-Quarter + B, Market-Store + ¢

4. Instrumental Variable Model
Per Capita Sales Volume of Cigarettes yueyvr-assiore =

Bo + By Avg. Price of Cigarettes yametyr-asstore +

B, (Per Capita Sales of E-cig = Number of Ecig Brands) y. ey
vrasstore T Bz Year-Quarter + B, Market-Store +

Main Measures and Summary Statistics
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Results

The total impact of the entry of e-cigarettes on the change of cigarette consumption during our study period
ranged from 0.5% to -3.5% of cigarette sales.

Electronic Cigarette Entry - Results Per Capita E-cig Sales - Results
W
(E-cig Per
Interaction (E- Capita Sales =
cig entry with Number of
VARIABLES FE FD year-quarter) FE FD Brands)
Cigarette Average Price (per piece) -42.19%* -88.277** -42.15%* -37.08%* -83.33%** -37.05%**
(19.59) (17.26) (19.53) (18.38) (16.37) (6.712)
Electronic Cigarette Presence Dummy 0.247 -0.674 -1.720%**
(0.845) (0.425) (0.331)
Per Capita Electronic Cigarette Sales Dollars 2.825 24.79%** 4172
(5.479) (8.461) (3.049)
Observations 1,932 1,850 1,932 1,876 1,794 1,876
R-squared 0.259 0.238 0.270 0.346 0.249 0.3459
Number of Market/Stores 82 82 82 82
Results in P
Result for CV Store 0.18% -0.48% -123%*** 0.30% -2.65% *** 0.45%
Result for FOM Store 1.25% -3.42% -8.72%*** 0.16% -1.26%*** 021%
Result Overall -1.36% -3.48%*** 0.23% -2.01%*** 0.34%
Notes: These results reflect the fact that
Notes: The results are computed at the average | "'C25iN8 &-Cig sales by a S11is substantially
(CV: 140, FDM: 20, and Overall: 49 cv: s?us (by agfaclor of 6.7), FDM: $0.01 (by 3 factor
of 100), and Overall: $0.04 (by a factor of 25)

Models:
* FE stands for Fixed Effects; models are computed using robust SEs.
* FD stands for First Difference; models are computed using SEs at the market-store level.
* The Interaction model uses the cumulate effect of the entry of e-cigs by interacting the entry of e-cigs with year
quarter; the model is computed using robust SEs.
* IV-stands for Instrumental Variables, this model instruments e-cig sales using the growth of e-cig brands
over time within each market store type; the model is computed using conventional SEs.

Notes:
* Year 2007 and 1st quarter are the excluded reference group.

“Mark dummies , year-q dummies, i variables, and the constant terms are not shown in the table.
* For the IV model the R-squared estimate is the within R-squared estimate.

Standard errors in parentheses
“** p<0.01, ** p<0.05, * p<0.1
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The results from our study suggest that the entry
of e-cigarettes may reduce the sales of
combustible cigarettes.

More data is needed to further assess the causal
impact of e-cigarettes on combustible cigarette
consumption.
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