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Abstract

Taxing sweetened beverages has emerged as an important and effective policy for addressing their
overconsumption. However, taxes may place a greater economic burden on people with lower
incomes. We assess the degree to which sweetened beverage taxes in three large US cities placed
an inequitable burden on populations with lower incomes by assessing spending on beverage taxes
by income after taxes have been implemented, as well as any net transfer of funds towards lower
income populations once allocation of tax revenue is considered. We find that while lower income
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populations pay a higher percentage of their income in beverage taxes, there is no difference in
absolute spending on beverage taxes per capita, and that there is a sizable net transfer of funds
towards programs targeting lower income populations. Thus, when considering both population-
level taxes paid and sufficiently targeted allocations of tax revenues, a sweetened beverage tax may
have characteristics of an equitable public policy.
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1. Introduction

Excessive consumption of sweetened beverages is an important contributor to poor diet
quality, weight gain, diabetes, cardiovascular disease, and poor oral health (Malik et al.,
2019; Luger et al., 2017; Chi and Scott, 2019; Malik et al., 2010). Taxing sweetened
beverages has emerged as an important policy for addressing overconsumption of sweetened
beverages, with multiple studies showing that taxes substantially reduce purchasing of taxed
beverages (Roberto et al., 2019; Silver et al., 2017; Powell and Leider, 2020; Cawley et al.,
2019), while a few studies show no impacts on purchasing (Bollinger and Sexton, 2018).
Estimated impacts on consumption have been mixed (Cawley et al., 2019; Cawley et al.,
2020; Zhong et al., 2018; Lee et al., 2019). A recent meta-analysis of 10 studies of taxes in
the US found that demand for sugar sweetened beverages declined by 20% with a calculated
price elasticity of —1.5. After correction for cross-border shopping, the elasticity was —1.1
(Powell et al., 2021). In the US, seven local jurisdictions and the Navajo Nation have
implemented sweetened beverage taxes, as have at least than 45 nations (Popkin and Ng,
2021).

However, a variety of stakeholders have questioned whether sweetened beverage taxes are
equitable, given concerns that consumption taxes may place a greater economic burden
on people with lower incomes. Specifically, at the same volume of consumption, for a
volume-based tax, lower-income households pay a greater proportion of their income on
sweetened beverage excise taxes as compared to higher-income households. Furthermore,
consumption in the absence of a tax tends to be higher among populations with lower
incomes.

There are three factors that may affect economic equity aspects of sweetened beverage
taxes. First, if these taxes result in a larger decrease in sweetened beverage purchases
among lower-income compared to high-income populations, the absolute amount of tax
paid post-tax may not differ by income. Second, the absolute size of the differential tax
paid by income may be small. Most modeling studies of US tax scenarios reported small
predicted differences in absolute amounts paid in beverage taxes, with the largest being
approximately US$5 per capita per year (Backholer et al., 2016). Third, any amount of tax
paid disproportionately by lower-income groups should be placed in the broader context
of overall tax policy economic impacts, which include tax revenue allocation. Multiple US
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cities with taxes earmarked the tax revenues to invest in lower-income communities (Falbe,
2020).

Thus, the tax policy may promote equity if the tax policy as a whole produces a net transfer
of resources from higher-to lower-income populations.

While several studies have modeled the predicted difference in spending on sweetened
beverage taxes by income, no studies to our knowledge have quantified the real-world
estimated amount of tax paid according to household income nor compared estimated
population-level tax paid by income to benefits received from tax revenues. Our objectives
were to quantitatively assess the equity aspects of sweetened beverage taxes by (1)
estimating the difference in the amount of tax paid per capita according to household income
and (2) examining the aggregate net economic burden of these policies, considering the
combined effects of tax payments and investments of tax revenues.

2. Empirical application

2.1. Overview

Our primary outcomes were (1) per capita annual spending on the beverage tax, stratified
by household income, in absolute terms and as a proportion of income, (2) total annual
allocation of tax revenues to programs serving lower-income populations, and (3) the net
transfer of funds by income group.

Briefly, we used data on annual household beverage purchases in three US cities with taxes
- Philadelphia, Seattle, and San Francisco - to estimate annual per capita spending on the
tax and the proportion of household income spent on the tax, stratified by income group.
We estimated aggregate amounts paid in beverage taxes by each income group by weighting
the data to be representative of each city and using city income composition to find total tax
paid in aggregate by each income group. In a separate process, we collected information on
annual allocations of beverage tax revenues in each of the three municipalities to calculate
the aggregated amount of allocations targeting lower-income populations. We compared
this to the aggregated amount of taxes paid to describe the net economic transfer of funds
between lower-income and higher-income populations.

2.2. Sweetened beverage tax policies

We included Philadelphia, San Francisco, and Seattle in our analysis because annual
consumer beverage purchase data were available for these three cities from among the seven
US cities that have implemented taxes. Each city imposed volume-based excise taxes on
beverage distributors. Philadelphia implemented its 1.5 cents per ounce tax on beverages
sweetened with sugar or artificial sweeteners in 2017. San Francisco’s 1 cent per ounce

on sugar-sweetened beverages tax took effect in 2018. Seattle implemented a 1.75 cent per
ounce tax on sugar-sweetened beverages in 2018.

2.3. Study population & data sources

The study population consisted of households in the three cities that recorded household
purchases for either Nielsen’s Homescan Consumer Panel or Numerator’s OmniPanel. Our
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final sample included a total 1,141 households, with 585, 212, and 344 households in
Philadelphia, Seattle, and San Francisco, respectively. Our primary analysis combined the
data from these two panels to maximize sample size. These data are key for our purpose of
estimating total annual estimated tax paid since they aim to record all beverages purchased
at food stores in households over the course of a year.

2.3.1. Nielsen Homescan consumer panel—Nielsen enrolls a longitudinal sample
of households that record all packaged food and beverages they purchase using mobile
scanners. The Nielsen dataset includes each product purchased, purchase date, UPC code,
purchase location, price, coupon use, and quantity.

2.3.2. Numerator OmniPanel—The Numerator OmniPanel also enrolls a longitudinal
sample who scan or send pictures of all their food and beverage receipts. Receipts typically
include date of purchase, GTIN (a product code that can be converted to a UPC), product
description, quantity purchased, and price paid. The OmniPanel data were missing beverage
volume for 48% of taxed beverage purchases. We used a hot-deck imputation process to
impute missing volumes. In a test of a random 15% of the observations for which we

had non-missing data, the median difference between imputed and actual volume was zero
ounces. The imputation process and results are detailed in the Supplemental Materials.

Both data sources collect self-reported information on household income (panelists chose
from a set of income ranges; see Supplemental Materials for ranges), race/ethnicity of head
of household, household composition, and other demographic data. We converted income
values into income as a percent of the US federal poverty level (%FPL) (U.S. Department of
Health and Human Services, 2021) by assigning the midpoint value of the income category
bounds and dividing by the FPL according to household size. We further aggregated these
into three categories: lower (<200% FPL), middle (>200-400% FPL) and higher income
(>400% FPL)).

A limitation of both panels is that they do not collect food or beverages purchased from
restaurants.

We analyzed data from the first full year after the tax was implemented in each city. We
determined the tax status of each beverage purchased in each city using UPC, GTIN or
manual searching based on the item’s name and description and comparing this to each
city’s tax regulations.

2.3.3. Tax revenue allocations—We collected total tax revenues for the most recent
fiscal year available (Seattle calendar year 2018, San Francisco fiscal year 2020 (July
2019-June 2020) and Philadelphia fiscal year 2021 (July 2020-June 2021)). Data were
obtained from publicly available documents including contracts, city budgets, reports, and
websites. To supplement publicly available documents, we contacted representatives in each
city to obtain additional information. Data included: program name, description of program
objectives, funded activities and organization receiving funds, dollars allocated, and target
population and geographic area (and user demographics if available).
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2.3.4. American Community Survey—We used American Community Survey (ACS)
5-year estimates for 2017 and 2018 to weight our sample to be representative at the
household-level for each city. We additionally used data from ACS 2017 to determine the
proportion of lower-income households (defined as percent with incomes below 200% FPL)
in the geographic areas within cities receiving revenue allocations.

2.4. Measures and statistical analyses

2.4.1. Estimated tax paid

Per capita annual spending on the beverage tax.: We summed the total ounces of taxed
beverages purchased over the entire year for each household and multiplied this by the city-
specific amount of the tax per ounce to obtain the total amount spent. We then calculated
per capita spending by dividing this amount by the number of people in the household. We
assumed that distributors passed through 100% of the tax to consumers, which is common
practice in similar work and further justified based on pass-through rates close to 100% in
each of these three cities (Cawley et al., 2019; Falbe et al., 2020; Jones-Smith et al., 2020;
Urban Institute & Brookings Institution, 2021).

Proportion of household income paid on the beverage tax.: To obtain this quantity, we
divided the total amount spent on the tax per household by the midpoint of household
income category.

Statistical analyses for tax paid by income.: All analyses use raking weights to weight
the populations to be representative of key characteristics of the cities from which they are
drawn based on household head age, race, income, education; household size; and presence
of children in the household.

For statistical testing of differences in these outcomes by income, we used two models for
each of our primary outcomes. The first set of models used ordinary least squares regression
models of log-transformed per capita spending on the tax regressed on income category to
test for differences in spending by income. Log-transformation of the spending outcomes
was used due to the skewed distribution and regression diagnostics (Manning and Mullahy,
2001). The second set of models used the original form of the outcome variables rather than
log-transformed to produce mean spending by income. Robust standard errors were used in
all models to account for heteroskedasticity. A p-value of < 0.05 was considered statistically
significant.

In secondary descriptive analyses, we examined total spending on taxed beverages, rather
than just the tax itself. Spending on taxed beverages was derived from a separate variable
—price paid for each beverage purchase. We assessed whether the relationships between

income group and spending on beverages themselves were consistent with those seen for
income group and spending on the tax.

2.4.2. Net transfer

Aggregate beverage tax paid by income.: For each city, we used the mean spending
on the tax multiplied by the population in each income group to estimate the ratio of
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per capita spending on the tax by the lower-income population to spending by the higher-
income population. For this analysis, we combined the middle and higher-income categories
together (=200% FPL) to use a dichotomous definition of income groups to match the

way that cities target program spending (described further below). We used means rather
than medians or back-transformed regression coefficients in order to better capture the full
range of spending within each income group. The ratio was then used to estimate the total
spending by each income group in the city based on the total reported revenues collected.

Amount of tax revenue collected that is targeted to programs serving lower-income
populations.: We collected data to describe the proportion of people served by each
sweetened beverage tax-funded program who lived in households with incomes less than
200% FPL. When available, we obtained program-level demographic data for participants
actually served by the program. If not available, we used program eligibility requirements.
If those were not available, we used a statement of the target population for the program.

If none were available, we attempted to obtain demographic data for the site hosting the
tax-funded program. If none of these sources were available, we used ecologic income data
for the area served by the program. For programs that specified a targeted neighborhood or
had a city-wide focus, we used 2017 ACS ZCTA- or city-level household income data to
describe the proportion of residents living in households with incomes less than 200% FPL.
For sites that did not specify a target area, we aggregated income data from the 2017 ACS
for all block groups within a 0.5-mile buffer area around the program site. To determine
the amount of revenues targeted to people with lower incomes, we multiplied the revenue
allocated to each program by the proportion of participants from lower-income households
and then summed these revenues to obtain the total revenues benefitting people with lower
incomes. We did not include revenues allocated for administration or evaluation in the
calculation of revenues targeted towards lower-income populations.

Net transfer.: To calculate the net transfer of funds to lower-income populations, we
subtracted the aggregate estimated amount spent on the tax by the lower-income population
from the amount of tax revenues spent on programs targeting lower-income populations.

If this number is positive, it indicates an aggregate transfer from higher-income groups to
lower-income groups, and vice versa if it is negative.

Sensitivity Analyses.: We present analyses for Nielsen and OmniPanel separately in
Supplemental Materials.

3. Results

3.1. Sample characteristics

Table 1 displays the weighted sample characteristics by city. Unweighted sample
characteristics can be found in Supplemental Table 1. Estimated mean income was lowest in
Philadelphia and highest in San Francisco. Income categorized according to %FPL followed
a similar pattern, with Philadelphia having a larger share of the population < 200% of the
poverty line as compared to Seattle or San Francisco (36% vs 19% and 17%, respectively).
Racial composition also differed across the cities, with the proportion of the population
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identified as White being highest in Seattle (63%) compared to San Francisco (40%) and
Philadelphia (35%). Philadelphia had a larger proportion of the population identifying as
Black (41%) as compared to Seattle (6.8%) or San Francisco (5.5%). Per capita volume of
taxed beverage purchases was higher in Philadelphia (mean (SE): 1,9570z (150)) (where
artificially sweetened beverages were also taxed) compared to Seattle (mean (SE): 7720z
(128)) and San Francisco (mean (SE): 7990z (113)). In Philadelphia and Seattle, there was a
graded relationship whereby per capita volume purchased was highest in the lowest-income
population and lowest in the highest-income populations (Philadelphia: lower-income:
20690z (299), middle: 19860z (225), higher: 18030z (237); Seattle: lower-income: 10850z
(410), middle: 7510z (220), higher: 6810z (147)). On the other hand, in San Francisco, the
gradient was in the opposite direction—the highest-income population had the highest mean
volume purchased and the lowest-income population had the lowest (San Francisco: lower-
income: 5460z (125), middle: 6500z (137), higher: 9020z (161)). However, the standard
errors in all three places suggest differences in means across income groups would not

be statistically significant. Per capita spending on beverages followed a similar pattern to
volume in each city.

3.2. Annual per capita spending on the beverage tax according to income

Table 2 displays the coefficients from the regression models of spending and logged
spending on the beverage tax by income. For both the original and logged specifications

of per capita spending, the estimates of differences by income are relatively small and,
within cities, income differences are not statistically significantly different from each other.
For example, the differences by income in the non-logged models are approximately $4 per
capita per year in Philadelphia between higher- and lower-income groups, $7 per capita per
year for Seattle between higher and lower, and $4 between higher- and lower-income in
San Francisco, with the higher-income group paying more in this case. Estimates from the
logged models suggest even smaller differences.

3.3. Proportion of household income spent on beverage taxes annually, according to

income

Spending on beverage taxes as a proportion of income was significantly higher for the
lowest-income group as compared to the middle- and the highest-income group in all three
cities in both the non-logged and logged outcome models (Table 3).

Additionally, the middle-income group spent a statistically higher proportion of their income
on the beverage tax as compared to the highest-income group in all three cities. The
proportions of income spent on taxes and taxed beverages were smaller in Seattle and San
Francisco, consistent with the pattern of amounts paid for beverages and taxes. The relative
difference by income was large (deriving from the differences in the denominator (income));
however, the magnitude of the proportions of income spent on taxes was generally small

in populations with lower-income in all three cities (Philadelphia: 0.50% (95% CI: 0.32,
0.68); Seattle: 0.20% (95% CI: 0.045, 0.35); San Francisco: 0.06% (95% CI: 0.039, 0.086))
(back-transformed values from models with logged outcomes are each lower than these
values).
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Our supplemental analyses examining the outcomes separately by data source (Nielsen or
OmniPanel) were similar in terms of direction and statistical significance with the exception
that some of the associations were not statistically significantly different when using Nielsen
alone (Supplemental Tables 2 & 3).

3.4. Tax revenues and net transfers

Table 4 displays the estimated mean per capita contribution to the beverage tax revenue

for the lowest-income group (<200% FPL) and the higher-income group (=200% FPL).

In all cities, the proportion of the population with incomes < 200% FPL is smaller than

the proportion with incomes = 200 %FPL, resulting in the higher-income group paying a
larger share of the aggregate tax paid in each city, with the differences being more marked
in Seattle (72%) and San Francisco (85%) compared to Philadelphia (52%). Tax revenues
were also targeted to lower-income households, which is especially notable in Philadelphia
(70%) compared to Seattle (56%) and San Francisco (55%). In all cities, there was a positive
net transfer of funds from the higher-income population to the lower-income population.
Specifically, we found a net transfer towards the lower-income population of $16.4 million
in Philadelphia, $6.3 million in Seattle, and $5.3 million in San Francisco. This net transfer
represents 22% of the revenues collected in Philadelphia, 28% of the revenues collected in
Seattle, and 40% of the revenues collected in San Francisco.

4. Policy implications

4.1. Findings in context and policy implications

We assess the equity attributes of sweetened beverage taxes by comparing the relative
estimated amounts of tax paid and net aggregate transfer of tax revenues - considering
taxes paid and benefits received from programs funded by tax allocations - across income
groups in three US cities. While we found that the proportion of household income spent
on beverage taxes was highest among lowest-income populations, we did not find any
statistically significant differences in annual absolute dollar amounts spent on beverage
taxes per capita by income level. We additionally found a sizable net transfer of tax
revenues towards lower-income populations when comparing estimated population-level
amount of taxes paid to aggregate amount of tax revenues allocated towards lower-income
communities. This is the first study to our knowledge to use real-world data about sweetened
beverage taxes to estimate tax economic equity impacts. Prior studies have modeled
simulations of hypothetical taxes.

Our finding that the average annual per capita amount of beverage tax paid was largely
similar across income groups is consistent with estimates from some, but not all, modeling
studies. Most modeling studies of US tax scenarios reported small estimated predicted
differences in absolute spending on beverage taxes. Lin and colleagues simulated a 20%
excise tax and categorized income as above or below 185% of FPL. They found negligible
differences of approximately one dollar per year in per capita amount paid towards the tax
by income group (Smith et al., 2010). Zhen and colleagues simulated a tax of 0.5 cent per
ounce effective tax rate and came to similar conclusions (Zhen et al., 2014).
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Our estimates for the amount of beverage tax paid are reasonable when compared to two
studies using the nationwide Nielsen data (i.e., not limited to jurisdictions with the tax)

that estimate that a 0.5 cent tax on sugar-sweetened beverages would result in an annual
per capita tax payment of approximately $6.50 for those with incomes < 185% FPL. Our
estimates for San Francisco are closest to this number. San Francisco has the lowest tax
rate (1 cent per ounce) of our three cities, but also likely has lower average consumption

of sweetened beverages compared to the national average based its population composition.
Our estimates for Philadelphia are higher than this simulation, which also seems reasonable
given the higher tax rate in Philadelphia and the fact that Philadelphia’s tax includes
artificially sweetened beverages as well. Our estimates on tax paid is approximately twice
as high for Seattle; this also seems reasonable due to a much higher tax of 1.75 cents per
ounce paired with a lower level of consumption. While our numbers underestimate total
beverage spending because they do not capture restaurant spending, the missing purchases
are likely higher among higher-income populations who spend more on food away from
home (McDowell et al., 1997; Saksena et al., 2018). Additionally, in order to change

the conclusions on the net transfer, the differential omission would need to be large (for
example, in Philadelphia, it would require an underestimate of an additional $23 per capita
in beverage tax spending among the lower-income and no underestimate among the higher-
income group).

Our study found that the lowest-income populations spend a larger proportion of their
household income on beverage taxes compared to middle- and higher-income populations.
For the lowest-income group, our estimates range from 0.06% of income in San Francisco
to 0.50% of income in Philadelphia. These are likely underestimates of the exact proportions
of income paid since our data sources are likely not capturing all expenditures on the tax as
evidenced by the analysis of total aggregate revenues collected. Previous simulation studies
using US-wide data mentioned above estimate a range of 0.1% to 1% of income paid to
beverage taxes, and similar to our findings.

In all three cities, once we consider the allocation of the tax revenues, in aggregate, a
sweetened beverage taxes appears to have characteristics of an equitable public policy. The
dollar amount of tax-revenue-funded programs targeted towards people with lower-incomes
is greater than the amount lower-income populations pay in taxes. There is a redistributive
effect, with a net transfer of taxes collected from middle- and higher-income populations

to programs targeted to lower-income populations. This net effect is the result of lower-
income populations paying a similar or lower per capita amount in beverage taxes compared
to higher-income populations while comprising a smaller proportion of the population,
combined with targeted tax allocation. Despite the differences in population demographics,
level of sweetened beverage consumption, beverages taxed, tax rates, and uses of the
revenue, our findings on the economic equity aspects of tax policy are largely consistent
across the three cities.

The progressive-leaning net transfer of sweetened beverage taxes depends on the ability to
allocate revenues to programs that benefit people with lower incomes. This is most readily
accomplished by dedicating tax revenue by law (also called earmarking) to such programs
rather than placing them in a jurisdiction’s general fund. All US states have the authority to
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dedicate tax revenues, but this authority varies across local US jurisdictions. Similarly, for
countries globally, if a taxing jurisdiction cannot earmark sweetened beverage tax revenues
to target them to people with lower incomes, the degree to which there will be a progressive
net transfer at the aggregate level will be determined by the extent to which general revenues
in that jurisdiction are targeted to benefit lower-income populations. The generalizability of
our findings is therefore limited to places in which it is acceptable and legal to earmark tax
funds for specific purposes.

Taxing artificially sweetened beverages has been proposed as a measure to decrease the
regressive burden of beverage taxes since higher-income populations tend to consume more
of these beverages compared to lower-income populations (Kane and Malik, 2019). Contrary
to this expectation, Philadelphia taxes artificially sweetened beverages and yet its highest-
income group did not pay significantly more in annual per capita beverage tax than its
lowest-income population. This is consistent with recent “optimal tax” literature (Allcott et
al., 2019), which suggests that taxing artificially sweetened beverages will not lead to less
regressivity unless the internalities (particularly the negative health effects) of artificially
sweetened beverages are as bad as the internalities of sugar-sweetened beverages.

5. Limitations

This study has several limitations. To increase sample size, we combined two data sources
that use different sampling strategies and different measurement techniques to capture
annual spending on taxed beverages. Additionally, neither data source captures beverages
purchased at restaurants or other food away from home (such as coffee shops or gas
stations), so our estimates of total spending will be underestimates. Our best estimates
suggest that we captured 45-66% of the total tax paid. However, we believe the differential
by income will be conservative since lower-income groups tend to spend less on food away
from home compared to higher-income groups.[28] We were likely underpowered to detect
small-sized effects in the absolute per capita spending on the tax. However, the biggest
difference in estimated spending were $4—7 per capita per year (with most differences
smaller than this) which is arguably a small annual difference in spending by income,
regardless of whether it is or is not statistically significantly different.

Beverage volume was missing for a sizable portion of the OmniPanel observations, requiring
imputation. The imputation technique performed well with the median difference between
true volume and imputed volume being zero ounces. There are two additional limitations
to the data that should be acknowledged: income was collected in categories rather than a
continuous measure. This could result in misclassification in %FPL categories; the data did
not identify each household members’ purchases separately, so instead, we had to assume
equal spending across household members in our calculation of per capita spending. We
used a pass-through rate of 100% of the tax for our estimates of spending on the tax,
although estimates of pass-through in each of these places has varied. The pass-through
rate in our study will impact the total estimated amount paid, however because the rate

is applied as a constant to volume and the same rate is assumed for lower and higher
income populations, a difference in pass-through would not impact the estimated relative
difference in amount paid by lower versus higher income. That said, assuming 100% pass-
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through provides an upper bound on the estimates for the aggregate amount of tax paid

by consumers. A lower pass-through rate means beverage companies contribute a portion
of tax revenues collected and the aggregate amount contributed by consumers would be
lower. Because total revenues collected and amount of revenues invested in lower income
populations are not affected by the pass-through rate, and a lower rate translates into

less aggregate taxes paid by lower income populations, our net transfers to low-income
communities is a lower-bound estimate. We focus the net transfer analysis on a dichotomous
categorization of income since most programs targeted towards lower-income populations
use a single cut point for defining eligibility. However, families with incomes above 200%
FPL may still struggle to make ends meet and learning more about the tax impact in
middle-income groups would be useful. We can only estimate the total amount of revenues
targeted towards programs serving lower income populations and we are unable to estimate
the direct financial benefit of these programs to individuals in this population. This is

an important limitation because some people may receive direct or indirect benefits from
targeted programs, while others may not. In addition, a dollar funding a targeted program
may be worth more or less than a dollar in an individual’s pocket, depending on whether
the multipliers of the investments are greater than or less than 1. Finally, our assessment is
limited to examining volume of taxed beverages actually purchased post-tax implementation
and does not quantify the degree to which these post-tax purchases may reflect changes
from behavior pre-tax due to the increased price imposed by the tax. These changes could
be differential by income, and thus it is possible that these taxes limit the choice set for
lower income households to a greater degree than for higher income households. Similarly,
if lower income households decide to travel further to purchase taxed beverages in a non-
taxing jurisdiction, additional travel and time costs would be incurred and are unaccounted
for in our analysis.

6. Conclusion

In conclusion, we examined three measures of sweetened beverage tax economic equity
impacts. We found that the lowest-income households paid a larger proportion of household
income on the tax, unsurprisingly. However, the absolute level of annual per capita dollar
amount paid on taxes did not differ by household income. Furthermore, the dollar amount

of revenue allocations targeted towards people with lower incomes exceeded the amount of
tax collected from this income group, resulting in a net transfer of revenues paid by higher-
income populations to programs targeted towards lower-income populations, in aggregate.
Thus, when considering both population-level taxes paid and sufficiently targeted allocations
of tax revenues, a sweetened beverage tax may be an equitable public policy.
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Sample characteristics for Nielsen and OmniPanel participants in three cities with beverage taxes.

Table 1

Philadelphia

Seattle

San Francisco

(N = 585)

(N =212)

(N = 344)

Unweighted N(weighted %) or Mean(SE)

Income

Income category

Lowest Income, < 200% FPL
Middle Income, 200-400% FPL
Highest Income, >400% FPL
Race/ethnicity

Non-Hispanic White
Non-Hispanic Black
Non-Hispanic Asian

Hispanic

Non-Hispanic Other

Age category

Aged 21-24

Aged 25-34

Aged 35-44

Aged 45-54

Aged 55-64

Aged 65+

Education category

Less than high school

High school/GED

Some college or completed technical school
Completed college

Completed graduate school
Household composition
Children under 18 Present
Number of Household Members
Per Capita Volume of Taxed Beverages (0z/yr.) by Income
Lowest Income, < 200% FPL
Middle Income, 200-400% FPL
Highest Income, >400% FPL
Per Capita Beverage Spending ($/yr.) by Income
Lowest Income, < 200% FPL
Middle Income, 200-400% FPL
Highest Income, >400% FPL

$52,621 (2,058)

182 (36%)
202 (31%)
202 (32%)

318 (35%)
155 (41%)
48 (9%)
50 (11%)
15 (3.3%)

14 (2.4%)
115 (21%)
164 (21%)
106 (15%)
110 (24%)
76 (16%)

23 (9.3%)
111 (37%)
182 (24%)
180 (20%)
90 (9.3%)

232 (28%)

2.5 (0.097)
1,957 (150)
2,069 (299)
1,986 (225)
1,803 (237)
93(6.9)

98 (14)

94 (10)

85 (11)

$78,642 (4,014)

55 (19%)
63 (20%)
95 (61%)

123 (63%)
8 (6.8%)
57 (18%)
12 (7.7%)
13 (4.6%)

5 (2.6%)
63 (30%)
53 (20%)
40 (15%)
28 (19%)
23 (13%)

5 (2.7%)
24 (25%)
55 (23%)
86 (31%)
43 (18%)

47 (20%)
2.1(0.13)
772 (128)
1,085 (410)
751 (220)
681 (147)
57(8.3)

77 (25)

52 (12)

53 (10)

$83,895 (3,222)

84 (17%)
80 (16%)
180 (66%)

72 (40%)
12 (5.5%)
188 (33%)
39 (15%)
33 (6.4%)

12 (2.6%)
94 (22%)
97 (22%)
69 (15%)
43 (23%)
29 (15%)

12 (6.7%)
27 (12%)
97 (19%)
150 (42%)
58 (20%)

119 (19%)
2.2 (0.086)
799 (113)
546 (125)
650 (137)
902 (161)
49 (5.2)
38(7.8)
44.(7.9)
53(7.2)

Source/Notes: Data are authors’ calculations from Nielsen Homescan Panel and Numerator OmniPanel. Notes: Data are weighted to be

representative of each city listed using raking weights, except for Ns, which are unweighted to show sample size.
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