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The differential impact of SSB taxation over time and by income: 
Evidence from Nielsen Homescan and Retail Data

The study population included all household respondents to the Nielsen 
Consumer Panel Data survey, 2014-17, whose data were merged with 
Nielsen Retail Scanner Data (which provide pricing information), and who 
resided in states that included cities with SSB taxes. This includes the 
California cities of Albany, Berkeley, Oakland, and San Francisco as well as 
Boulder, Colorado; Philadelphia, Pennsylvania; and Seattle, Washington.  
The merged Nielsen sample contains data on all items purchased, 
organized by grocery trip, for a sample that averages about 14,000 
respondents per year with about 20% annual attrition. Sample sizes in the 
geographic areas where SSB taxes had been imposed as of 2017 are about 
500 annually.  To address the research questions, we used a combination of 
descriptive methods and statistical modeling.  We defined beverage 
categories that are generally in alignment with Nielsen categories, but 
parsing out certain fruit drinks and other beverages with added sugars in 
order to appropriately match them to tax policy in each market.  Time 
trends pre/post-SSB tax were analyzed using nonparametric locally 
weighted scatterplot smoothing (LOWESS) descriptive methodology.  The 
overall impact of the policy on SSB purchasing, on purchases of other 
caloric and calorie-free beverages, and on the purchasing behavior of low-
income households (<$25,000) compared to middle- and high-income 
households ($25,000 to $69,999, and ≥$70,000, respectively), was 
estimated using Difference-in-Difference (DID) methodology.  We used 
Nielsen households in the same state of residence, but who lived in non-
taxed areas, as controls for the households who lived in municipalities that 
became subject to an SSB tax between 2015 and 2017. 
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Rates of obesity and diabetes in the United States are continuing to climb, 
reaching all-time highs of 39.8% and 9.4% respectively in 2015-16. (1,2)   
Social science and public health researchers’ explanations for these trends 
include many lifestyle changes that have taken place over the past few 
decades, such as working and commuting patterns that have increased 
demand for pre-packaged and pre-prepared foods.  Many of these factors 
have contributed to the reduced quality of the American diet.  Also among 
the causes of this reduction are changes in U.S. agricultural technology 
and policies (e.g. the methods for computing and paying out crop 
subsidies) that have made foods cheaper.  Notably, the types of food that 
have become significantly cheaper in real terms are often those that are 
energy dense, meaning that they contribute relatively more calories 
compared to important nutrients like fiber, vitamins, and minerals. 

Evidence from the economics field indicates that in general, sustained 
price changes (of the type a tax or subsidy can produce) are more likely to 
alter households’ consumption patterns significantly than short-term price 
fluctuations can, as people are slow to seek out substitutes, form new 
habits, and develop new preferences. (3,4)   Low-income households in 
particular face budget constraints that make them more sensitive to price 
increases.  

To address the obesity epidemic, some policymakers have turned to the 
concept of “junk food” taxes, and in particular taxes on sugar-sweetened 
beverages (SSBs), to discourage consumption.  Studies have shown these 
initiatives to be effective in doing so,(5-7) and much evidence links 
improvement in diet quality in general (assessed by the Healthy Eating 
Index and related measures), (8-10)  through shifting away from energy 
dense foods toward nutrient dense foods, to reducing obesity and diabetes 
prevalence.  One study estimated that a penny-per-ounce SSB tax would 
reduce consumption by 15% and prevent 2.4 million diabetes person-
years.6  

However, it is important to understand the longer-term potential of 
taxation in terms of cumulative influence on diet quality, as well as the 
differential impact on low-income households, neither of which has been 
assessed empirically with household-level data. (11) As they switch away 
from energy dense foods such as SSBs subject to a tax, basic caloric 
needs may lead such households to substitute equally energy dense foods 
in the absence of specific policies (e.g. using the tax revenue to provide 
more affordable, healthier alternative foods) designed to mitigate this 
effect.  Therefore, the overall purpose of this study was to examine the 
differential impact of SSB taxes (1) by level of household income, (2) by 
time elapsed since the tax became effective, and (3) in terms of other 
beverage types purchased, taking advantage of the natural experiment 
occurring across the country as several local governments have 
implemented such tax policies. 
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This study has policy ramifications when considering expansion of SSB 
taxes; in particular, it is important to recognize that the impact may be 
experienced unevenly by income and design policies to avert this 
problem.  For example, the designated use of tax funds raised may be 
deliberately used to offset disproportionate negative effects on low-
income households, perhaps through subsidies of bottled water and other 
non-caloric beverages.  Programs such as SNAP and WIC which target 
low-income households may consider design changes that differentiate 
the subsidy level, and therefore the effective price, on the basis of 
nutritional content. 
Furthermore, when quantifying future benefits on health, it is also 
important to recognize that initial measured changes in consumption 
patterns may not fully capture the long-term effect.  This has particular 
ramifications for microsimulation-based and agent-based modeling of the 
societal impact of SSB taxation.  It could be the basis for additional 
research modeling the health impact of pricing policies on parental food 
purchasing patterns over time in an environment in which these choices 
affect purchasing and consumption habits of children in the household as 
they become consumers themselves.
One notable limitation of this study is that, due to an unanticipated delay 
in data availability, we are not yet able to incorporate 2018 beverage 
purchasing data into our analysis.  Doing so is necessary to include 
Seattle and San Francisco, whose SSB taxes became effective in January 
2018.  This is expected to increase robustness of findings and will 
certainly add to generalizability. 

Figure 1. Changes in Weekly Prices and Quantities, Pre- and Post-SSB Tax

Figure 2. Changes in Average Daily SSB Quantities by Income Level

SSB ounces per capita per day -1.0224 0.4734 -2.16 0.0308

Low-calorie SSB ounces per capita per day -0.505 0.5913 -0.85 0.3931

Water ounces per capita per day -0.2712 0.5184 -0.52 0.6009
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Table 1. Difference-in-Difference Estimates of Changes in 

Selected Beverage Purchases Due to SSB Taxes

Figure 3. LOWESS Analysis of Changes in Average Monthly SSB 

Quantities by Income Level

Several descriptive analyses show the impact of SSB taxation on SSB beverage purchases.  Figure 1 shows an overview of how prices and quantities changed in 

the areas that implemented SSB taxes by displaying weekly values for one year pre- and post-SSB tax implementation.  Linear trend lines indicate that prices rose 

by about a penny per ounce, while quantities dropped by an average of about 1.5 ounces per capita per week initially, with further declines evident over the 

first year.  Figure 2 focuses only on monthly quantities purchased but separates households by income levels, with red representing the lowest incomes (under 

$12,000 annually) and purple representing the highest incomes (above $100,000 annually).  Linear trend lines are also included. This figure shows that pre-tax 

purchases were significantly higher for lower-income households (red and orange lines) and were more variable.  It also shows that post-tax, over time, 

purchases continued to decline for higher income households, consistent with our initial hypothesis.  But for households in the lowest two categories, the linear 

trends are either flat or slightly increasing.  Figure 3 depicts the results of the LOWESS analysis, in which the six income categories have been grouped into three 

(low, mid, and high) and which are generally consistent with Figure 2, although limited data for the lower two income groups post-tax likely contributes to a fit 

that differs with Figure 2.   Finally, as a first step toward more causal analysis, Table 1 shows the Difference-in-Difference coefficients for each of three models 

corresponding to purchased quantities of SSB, low-calorie SSB, and bottled water.  This analysis shows that the policy did decrease SSB consumption of about 

1.02 ounces per capita per day (p=0.0308), but that there was no statistically significant impact on purchases of the other two beverage categories.  
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