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necessarilly represent the views of the National Institute on Alcohol Abuse and Alcoholism.

▪ Funding over the Past 10 years (presenter): National Institute on Drug Abuse.

▪ Researcher(s)’ own analyses calculated (or derived) based in part on data from Nielsen 
Consumer LLC and marketing databases provided through the NielsenIQ Datasets at the 
Kilts Center for Marketing Data Center at The University of Chicago Booth School of 
Business. The conclusions drawn from the NielsenIQ data are those of the researcher(s) 
and do not reflect the views of NielsenIQ. NielsenIQ is not responsible for, had no role in, 
and was not involved in analyzing and preparing the results reported herein.
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What is smokeless tobacco (SLT)? 

▪ Smokeless tobacco (SLT) is 
tobacco that isn’t burned or 
inhaled by the user, including :
▪ Chewing (spit) tobacco
▪ Snuff (moist/dry)

▪ Moist snuff is more common

▪ Snus (“spitless” moist powder, 
often in a pouch; form of moist 
snuff)

▪ Dissolvable tobacco (least 
common)
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Sources: CDC (2021) & FDA (2018)

https://www.cdc.gov/tobacco/data_statistics/fact_sheets/smokeless/products_marketing/index.htm
https://www.fda.gov/tobacco-products/products-ingredients-components/dissolvable-tobacco-products


SLT harms and prevalence
▪ Smokeless tobacco is not a safe alternative to smoking (CDC, 

2020)
▪ Nicotine addiction
▪ Risks for early delivery and stillbirth if used during pregnancy
▪ Risks for cardiovascular diseases

▪ SLT use can pose significant health risks, including a higher 
incidence of oral, pharyngeal, and esophageal cancer 
(International Agency for Research on Cancer 2007) 

▪ SLT use prevalence in the United States:
▪ 2.3% (or 5.7 millions) of adults were SLT users in 2020 (NHIS, 2020) 
▪ 0.7% and 1.6% among middle and high school students, respectively 

in 2022 (NYTS 2022)
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SLT remains a relatively popular product among youth
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SLT remains a relatively popular product among youth
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SLT use pattern among youth
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SLT use patterns 

▪ SLT use is higher among certain demographic groups (CDC, 
2022, Zavala-Arciniega et al. 2023):
▪ Males 

▪ Non-Hispanic American Indian, Alaska Native, Non-Hispanic White

▪ Young adults

▪ Co-use of SLT and cigarettes is high:
▪ Nearly 1 of every 10 (9.3%) of young adults (ages 18-24) who 

smoked cigarettes also reported using SLT (MMWR, 2022) 
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Pricing/taxing policies could be effective to curb SLT 
use
▪ Own price/tax elasticities

▪ (price) Sales data (Nielsen IQ) evidence in recent years: 

▪ -0.53 (overall), -1.28 (small markets), -0.51 (large markets) (Zheng et al. 2017) 

▪ -0.6 to -1.1 (moist snuff); -9.2 to 0.1 (dry snuff); -0.1 to -2.5 (chewing tobacco); -0.4 
to -1.3 (snus) (Huang et al. 2018)

▪ (tax) Survey data evidence:

▪ For adult use, mostly ranged from -0.1 to -0.6. Implied price elasticities ranged from 
-0.2 to -1.0 (Dave and Saffer 2013; Ohsfeldt et al. 1994; Ohsfeldt et al. 1997; 
Ohsfeldt et al. 1999; Levy et al. 2018; Jawad et al. 2018 )

▪ For youth use, ranged from -0.1 to -1.8 (Chalpoupka et al. 1997; Tauras et al. 2007; 
Huang et al. 2012)
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Economic relationship between SLT and other tobacco 
products

▪ The relationship between SLT and cigarettes is empirically 
debatable:
▪ Cigarettes and SLT are substitutes (Cotti et al., 2016; Ohsfeldt et al., 1998, 

1997; Oshfeldt and Boyle, 1994)

▪ Cigarettes and SLT are complements (Bask and Melkersson, 2003; Da Pra
and Arnade, 2009; Dave and Saffer, 2013; Nguyen et al., 2012; Tauras et al., 
2007; Zheng et al., 2017; Huang et al. 2018).

▪ The relationship between SLT and popular substances other than 
cigarettes is less studied:
▪ E-cigarettes
▪ Beer
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Evidence gaps on the impact of SLT taxes on youth SLT 
use in the US 

▪ The US tobacco marketplace has evolved dramatically, with e-cigarettes 
becoming the most popular tobacco product among US youth

▪ The prevalence of SLT use among US high school students, particularly 
male students, is currently as high as cigarette smoking

▪ However…
▪ Most existing evidence dates prior to 2015 (i.e., before e-cigarettes 

became significantly popular among youth in the US)  
▪ The economic relationship (i.e., substitutability vs. complementarity) 

between SLT and tobacco products other than cigarettes is less 
understood

▪ Method limitations (i.e., relied on correlational evidence)
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Objective of this study 

▪ Estimating the own and cross tax elasticities of SLT use among 
US youth:
▪ Use recent data from YRBS (2007-2019) 
▪ Explicitly test how SLT use changes in response to taxes on SLT, 

cigarettes, e-cigarettes, and beer
▪ Examine how SLT use responds to taxes on different types of SLT 

(chewing tobacco, moist/dry snuff, snus)
▪ Examine heterogeneity by sex and race/ethnicity

12



Data

▪ Outcome: 
▪ SLT use prevalence

▪ CDC Youth Risk Behavior Surveillance System (YRBS) 2007-2019

▪ Biennial nationally representative survey of 9th-12th graders

▪ The past 30-day use of any type of SLT products

▪ Explanatory variable: 
▪ Mean standardized SLT excise taxes ($/ounce)

▪ For chewing tobacco, moist snuff, dry snuff, and snus

▪ CDC State Tobacco Activities Tracking and Evaluation (STATE) system

▪ State-year level mean price of each type of SLT (Nielsen Retail Scanner Data 2007-2019)

▪ Convert the ad valorem tax into the specific tax amount

▪ Use the 20% markup rate (Chaloupka & Tauras, 2020)

▪ Adjusted for inflation using 2010 dollars
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Control variables

▪ Other state-level controls:
▪ Cigarette excise taxes ($/pack)

▪ CDC State Tobacco Activities Tracking and Evaluation (STATE) system / Tax Burden on Tobacco

▪ Adjusted for inflation using 2010 dollars

▪ Standardized beer excise taxes ($/gallon)
▪ Per gallon of beer with a 5% alcohol concentration and sold off-premises for each state during 

2007-2019: Alcohol Policy Information System (APIS)

▪ Adjusted for inflation using 2010 dollars

▪ Standardized e-cigarette excise taxes ($/ml)
▪ Specific tax per e-liquid ml (Cotti et al., 2021)

▪ Assume 35% markup rate

▪ Adjusted for inflation using 2010 dollars
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Control variables

▪ Medical/recreational cannabis legalization
▪ ProCon (2023), Insurance Institute for Highway Safety (2023)

▪ Seasonally adjusted unemployment rate
▪ Bureau of Labor Statistics

▪ Demographics:
▪ Sex, grade, race/ethnicity

▪ Final analytical sample:
▪ 95,595 observations total

▪ 2007-2019 (bi-annual)
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Analytical Model

▪ Logit model (two-way fixed effects framework):

▪ 𝑆𝐿𝑇 𝑈𝑠𝑒𝑖𝑠𝑡 = 𝛼 + 𝛽𝑀𝑒𝑎𝑛 𝑆𝐿𝑇 𝑇𝑎𝑥𝑠𝑡 + 𝑋𝑖𝑠𝑡𝛾 + 𝑍𝑠𝑡𝜆 + 𝛿𝑠 + 𝜃𝑡 + 𝑢𝑖𝑠𝑡
where:

▪ i: individual, s: state, t: year

▪ 𝑆𝐿𝑇 𝑈𝑠𝑒𝑖𝑠𝑡: any SLT use of a youth individual

▪ 𝑀𝑒𝑎𝑛 𝑆𝐿𝑇 𝑇𝑎𝑥𝑠𝑡: mean of standardized SLT taxes across types for state s in year t

▪ 𝛿𝑠 & 𝜃𝑡: state and year fixed effects

▪ 𝑢𝑖𝑠𝑡: disturbance term clustered at the state level

▪ 𝛽: coefficient of interest; Odds ratio (OR) is reported for interpretation but also elasticities estimated

▪ Sub-population analyses stratified by:
▪ Sex

▪ Race/ethnicity

[Pause for questions]
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Summary statistics
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SLT use pattern among youth in the US
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Trends of different SLT taxes and any SLT use in the US
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Main results: Impact of SLT tax on SLT use
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Main results: Impact of SLT tax on SLT use
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Main results: Impact of different SLT taxes on SLT use
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Sub-population analyses: by sex
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Sub-population analyses: by race/ethnicity
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Conclusion

▪ Research question: 
▪ SLT tax elasticity and cross elasticities of youth SLT use

▪ Major findings: 
▪ $1 increase in mean SLT tax is associated with reduced any SLT use among 

youth (OR = 0.491, p < 0.05)

▪ Own tax elasticity: -0.554

▪ Cross tax elasticity (cig tax): 0.667 (substitutes)

▪ Cross tax elasticity (beer tax): -0.185 (complements)

▪ Cross tax elasticity (ecig tax): - 0.063 (complements)

▪ Heterogeneity in the impact of SLT tax by demographics
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Conclusion

▪ Policy implications:
▪ Increasing SLT excise taxes remains effective in reducing SLT use among 

youth

▪ Given that e-cigarettes and beer are economic complements for SLTs, 
increasing excise taxes on these products will reduce SLT use

▪ Cigarettes and SLT are found to be substitutes, continuing to increase 
cigarette taxes may increase SLT use among youth

▪ Future approach:
▪ Staggered nature of state SLT taxes

▪ Local event study given continuous treatment
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Questions?

▪Contact information
• Shang Lab (PI: Ce Shang)

• 917-868-8682

• Yanyun.He@osumc.edu (lead author)
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