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Background: Sugar-sweetened beverage (SSB) taxes are
increasingly being considered as a strategy for address-
ing the obesity epidemic. We sought to investigate the
differential impact of targeted beverage taxes on higher-
and lower-income households.

Methods: This analysis relied on data from the 2006
Nielsen Homescan panel, which included a national
sample of households that scan and transmit their store-
bought food and beverage purchases weekly for a 12-
month period. We assessed associations among bever-
age prices, energy intake, and weight using multivariate
regression models.

Results: A 20% and 40% tax on carbonated SSBs only
would reduce beverage purchases by a mean (SE) of 4.2
(1.6) and 7.8 (2.8) kcal/d per person, respectively. Ex-

tending the tax to all SSBs generates mean (SE) reduc-
tions of 7.0 (1.9) and 12.4 (3.4) kcal/d per person, re-
spectively. Estimated mean (SE) weight losses resulting
from a 20% and 40% tax on all SSBs are 0.32 (0.09) and
0.59 (0.16) kg/y per person, respectively. The 40% tax
on SSBs, which costs a mean (SE) of $28.48 ($0.87) per
household per year, would generate $2.5 billion ($77.5
million) in tax revenue, with the largest share coming
from high-income households.

Conclusions: Large taxes on SSBs have the potential to
positively influence weight outcomes, especially for
middle-income households. These taxes would also gen-
erate substantial revenue that could be used to fund obe-
sity prevention programs or for other causes.
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O BESITY RATES HAVE MORE

than doubled in the past
few decades, and the link
between obesity and an
increased risk for many

adverse health conditions is well estab-
lished.1 Moreover, obesity has been esti-
mated to cost as much as $147 billion per
year,2 with roughly half of this total paid
by Medicare and Medicaid. Therefore, gov-
ernments have both public health and fi-
nancial motivations to contain rising rates
of obesity.

Falling food and beverage prices have
beenassociatedwithan increase in foodcon-
sumption, especially for calorie-dense
foods.3,4 It is generally agreed that success-
ful obesity prevention efforts will need to
be multifaceted and affect all components
of the socioecological model.5 One increas-
ingly contentious option concerns the use
of targeted taxes to discourage consump-
tion of obesity-promoting foods by mak-
ing them more expensive. Economic theory
suggests that, by raising prices, this ap-
proach could be part of an effective obesity
prevention strategy. However, the ques-

tions of which foods to tax and the size of
the tax remain a source of major debate
given that no single food source is respon-
sible for the obesity epidemic.

Although many foods are viable can-
didates, carbonated and other sugar-
sweetened beverages (SSBs) are increas-
ingly targeted.6-9 Consumption of these
beverages has been steadily increasing;
however, a growing body of literature sug-
gests that their consumption is associ-
ated with increased caloric intake, weight
gain, and obesity4,10-12 and that a reduc-
tion in consumption would result in
weight loss.13 Although other foods may
also be appropriate targets, there is a ra-
tionale from a public health perspective for
targeting SSBs as a means to reduce over-
all caloric intake.

Proponents of a targeted beverage tax
often raise 2 primary concerns. The first
is the extent to which the tax would re-
duce caloric intake and obesity and the sec-
ond is whether the tax disproportion-
ately affects lower-income households.
Concerning the first point, Andreyeva et
al14 report that the average price elastic-
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ity of demand for carbonated SSBs is −1.00 and for SSBs
overall is −0.79. These results indicate that taxes would
reduce consumption of these beverages by a consider-
able amount. For example, based on the overall elastic-
ity estimate, a tax that raised the market price of SSBs by
20% would result in a 15.8% decrease in quantity de-
manded of these beverages. However, given that con-
sumers may switch to other beverages or even other foods,
perhaps with equal or greater caloric value, the net effect
of the tax on total calories purchased could be far less.

To date, only 1 empirical study has attempted to cal-
culate the net reduction in energy intake resulting from
a beverage tax while taking into account cross-price elas-
ticity, which is the change in consumption of other prod-
ucts as a result of a price increase on a selected product
(such as SSBs). Duffey et al15 used 20 years of data from
the CARDIA (Coronary Artery Risk Development in
Young Adults) Study, merged with regional price data
for soda, whole milk, burgers, and pizza, to simulate the
effect on caloric intake and weight resulting from a car-
bonated SSB price increase. They estimated that an 18%
increase in the price of carbonated SSBs would result in
a slight decrease of 8 kcal/d from soda but roughly 2.3
kg of weight loss per person per year resulting from re-
ductions in energy intake from other products. Their
weight loss estimate seems implausibly high given the
small reduction in energy directly from soda and, as the
authors note, may result from the omission of other food
and beverage prices that also significantly changed dur-
ing the study period.

This analysis revisits the extent to which targeted bev-
erage taxes would reduce caloric intake and weight using
current and more detailed data on household purchases
and a larger set of price data than was available in the
analysis by Duffey et al.15 Specifically, we simulated the
effects on caloric intake and weight resulting from a 20%
or 40% tax on (1) carbonated SSBs only or (2) carbon-
ated SSBs, fruit drinks, and sports/energy drinks simul-
taneously. We quantified the effects separately for higher-
and lower-income households to address the extent to
which these taxes may be regressive. The analysis fo-
cused on store-bought purchases, as opposed to restau-
rant or other purchases, because these remain the larg-
est single source of caloric consumption16 and are the most
likely target for a beverage tax and because of the de-
tailed data available at the store level.

METHODS

This analysis reliedondata fromthe2006NielsenHomescanpanel.
This panel includes a national sample of households that agree
to scan and transmit their store-bought food and beverage pur-
chases weekly for a 12-month period. The data include weight-
ing variables that are expected to generate nationally represen-
tative estimates. For participating households, purchase records
are reported at the Universal Product Code (UPC) level. Each rec-
ord contains data on total dollars paid and units purchased. We
limited the data to UPCs in 1 of 7 Nielsen-defined beverage cat-
egories, including carbonated SSBs, diet carbonated beverages,
sports/energy drinks, fruit drinks, fruit juice, skim milk, and whole
milk. (A table showing the products that are included in each cat-
egory is available on request from the authors.)

Although the Nielsen data do not include nutritional infor-
mation, calorie content for each product was merged at the UPC
level using data available from Gladson Interactive Services, Lisle,
Illinois, or via Web searches in which matches were not avail-
able (�50% of UPCs). Based on the merged data, we present
estimates of mean daily kilocalories purchased per household
member, the percentage of households that purchased each type
of beverage, the mean daily kilocalories purchased per house-
hold member for those households with positive purchases, and
the average price paid per 1000 kcal. Estimates are presented
for each SSB category separately and for the included non-
SSBs overall by income quartile.

To predict the effects of the 20% and 40% price increases,
we used multivariate regression models to estimate the asso-
ciation between changes in monthly beverage prices and changes
in monthly kilocalories purchased. For ease of exposition, we
converted monthly purchases at the household level to daily
purchases per individual by dividing by 30 (days per month)
and by the number of individuals residing within each house-
hold. Separate analyses were run for (1) carbonated SSBs and
(2) all SSBs, which included carbonated SSBs, fruit drinks, and
sports/energy drinks. A final analysis with the dependent vari-
able equal to total beverage kilocalories across the 7 beverage
categories was used to simulate the impact of different tax strat-
egies on net kilocalories from beverages purchased.

The estimation strategy followed the methods presented in
Duffey et al.15 For each analysis, we estimated 2-part marginal
effects models. The first part of the 2-part model is a logistic
regression that estimates the probability of positive purchases
in a given month as a function of average monthly prices in
the market for each beverage category and other covariates; the
second part estimates a regression of the same prices and co-
variates on log-kilocalories (per person per day) for those with
positive purchases. The results were then combined to predict
per capita average daily beverage kilocalories purchased and
to estimate how these purchases would change in response to
(1) a 20% tax on carbonated SSBs only, (2) a 20% tax on all
SSBs, (3) a 40% tax on carbonated SSBs, and (4) a 40% tax on
all SSBs. The tax simulations were conducted by raising the rel-
evant prices faced by each household member by either 20%
or 40% and using the model coefficients to estimate reduc-
tions in kilocalories (in levels and percentages) purchased as a
result of the tax. The percentage reductions were then divided
by the corresponding tax increases to estimate elasticities.

The analyses were conducted at the monthly level (384 252
household-months) to take advantage of fluctuations in prices
over time and across markets. Each market-level price is a Fisher
ideal price index calculated using brand-level prices reported in
individual household purchase records weighted by brand-level
quantities purchased. Each regression controlled for household
demographic characteristics, including income quartile, head-
of-household age, race, region, number of children in the house-
hold, number of adults in the household, and head-of-
household education status. To generate separate price effects by
income strata, both parts of the 2-part model also included in-
teraction terms between the income quartile and price variables.

Based on the regression results and tax simulations, we con-
ducted a crude estimate of the reduction in per capita weight
resulting from each tax strategy during the course of 1 year by
dividing the per capita kilocalorie reductions by 7716, the es-
timated number of kilocalories in 1 kg, and multiplying by 365
(days per year). Finally, we used the predictions from the tax
simulations to estimate per capita and aggregate tax revenue
by income quartile resulting from each tax strategy. This was
accomplished by using the 2-part model to directly estimate
volume, rather than kilocalories, of each SSB category under
each tax scenario, multiplying these estimates by the average
prices paid for the corresponding income strata under each tax
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scenario, and then multiplying by 20% or 40% to estimate the
tax portion. Because of the reliance on the 2-part model, we
used the bootstrap method to generate confidence intervals
around all estimates. Unless otherwise indicated, data are ex-
pressed as mean (SE).

RESULTS

Table 1 presents descriptive statistics of store-bought
beverage purchases for SSBs and the included non-SSB
categories by income quartile. Across all SSBs, pur-
chases from stores totaled 78 (0.71) kcal/d per house-
hold member for those in the lowest income quartile and
steadily decreased to 52 (0.48) kcal/d per household mem-
ber for those in the highest income quartile. However,
when restricted to households with positive purchases,
the differences are much more pronounced. Purchases
in the lowest income quartile increased to 128 (1.05)
kcal/d, whereas this figure was only 80 (0.68) kcal/d for
those in the highest income quartile.

Table 1 also shows that the lowest-income house-
holds purchased their SSB kilocalories at a much lower
cost. The lowest-income households spent roughly $2.34

($0.24) per 1000 SSB kcal compared with an average cost
of $2.78 or more for households in the remaining in-
come strata. Although trends for the SSB subcategories
showed similar results, much of the differences across
SSBs were driven by carbonated SSBs. These beverages
accounted for more than two-thirds of SSB kilocalories
for each income group and more than three-fourths for
those in the lowest income quartile. Sports/energy drinks,
although perhaps purchased in greater volume from vend-
ing machines or other venues, represented a very small
percentage of store-bought beverage purchases.

The bottom portion of Table 1 shows store-bought bev-
erage purchases for the included non-SSBs and for SSBs
and non-SSBs combined. For non-SSBs and overall, house-
holds in lower income quartiles purchased greater
amounts of beverage calories from stores compared with
those in higher-income quartiles and again at lower prices.
In total, per capita purchases from stores were roughly
183 (1.04) kcal/d for those in the lowest income quar-
tile. This figure steadily decreased to 139 (0.73) kcal/d
for those in the highest income quartile, in which roughly
37% of their beverage calories were from SSBs (ie, 5-6
percentage points less than lower-income households).

Table 1. Descriptive Statistics of Store-Bought Beverage Purchasesa

Beverage

Income Quartile, Mean (SE)

Overall0%-25% 26%-50% 51%-75% 76%-100%

SSBs
Regular soda

Daily energy per person, kcalb 59 (0.64) 51 (0.47) 43 (0.45) 35 (0.42) 47 (0.25)
Percentage of group purchasing 46.5 (0.2) 49.7 (0.2) 47.8 (0.2) 44.8 (0.2) 47.2 (0.1)
Daily energy per consumer, kcalc 127 (1.21) 103 (0.83) 90 (0.82) 78 (0.83) 100 (0.47)
Expenditure per 1000 kcal, $ 1.62 (0.10) 1.87 (0.14) 1.82 (0.15) 1.80 (0.08) 1.80 (0.07)

Fruit drinks
Daily energy per person, kcalb 16 (0.23) 15 (0.18) 14 (0.18) 13 (0.16) 14 (0.09)
Percentage of group purchasing 30.7 (0.2) 35.6 (0.2) 36.5 (0.2) 36.0 (0.2) 34.7 (0.1)
Daily energy per consumer, kcalc 52 (0.62) 42 (0.43) 39 (0.42) 35 (0.38) 42 (0.23)
Expenditure per 1000 kcal, $ 2.56 (0.30) 2.95 (0.40) 5.31 (1.39) 4.24 (0.50) 4.13 (0.53)

Sports energy drinks
Daily energy per person, kcalb 3 (0.08) 3 (0.07) 4 (0.08) 4 (0.08) 3 (0.04)
Percentage of group purchasing 10.9 (0.2) 14.6 (0.2) 16.3 (0.2) 18.5 (0.2) 15.1 (0.1)
Daily energy per consumer, kcalc 25 (0.62) 22 (0.38) 23 (0.41) 23 (0.37) 23 (0.21)
Expenditure per 1000 kcal, $ 24.3 (12.00) 10.93 (1.42) 8.14 (0.91) 10.83 (2.17) 11.55 (1.69)

SSBs overall
Daily energy per person, kcalb 78 (0.71) 69 (0.54) 61 (0.52) 52 (0.48) 65 (0.28)
Percentage of group purchasing 60.8 (0.2) 65.8 (0.2) 65.8 (0.2) 64.8 (0.2) 64.3 (0.1)
Daily energy per consumer, kcalc 128 (1.05) 105 (0.74) 93 (0.71) 80 (0.68) 101 (0.40)
Expenditure per 1000 kcal, $ 2.34 (0.24) 2.78 (0.31) 2.99 (0.41) 2.88 (0.10) 2.83 (0.17)

Non-SSBs
Overall

Daily energy per person, kcalb 105 (0.67) 100 (0.53) 92 (0.49) 87 (0.48) 96 (0.27)
Percentage of group purchasing 81.2 (0.2) 85.8 (0.2) 86.3 (0.2) 87.2 (0.2) 85.1 (0.1)
Daily energy per consumer, kcalc 129 (0.76) 117 (0.58) 106 (0.53) 100 (0.51) 113 (0.30)
Expenditure per 1000 kcal, $ 1.79 (0.11) 1.76 (0.08) 1.82 (0.07) 1.97 (0.06) 1.85 (0.04)

All beverages
Daily energy per person, kcalb 183 (1.04) 169 (0.81) 153 (0.77) 139 (0.73) 161 (0.43)
Percentage of group purchasing 89.7 (0.2) 91.9 (0.1) 91.6 (0.1) 91.8 (0.1) 91.2 (0.1)
Daily energy per consumer, kcalc 204 (1.11) 184 (0.84) 167 (0.80) 151 (0.76) 176 (0.45)
Expenditure per 1000 kcal, $ 2.00 (0.13) 2.04 (0.10) 2.13 (0.14) 2.36 (0.08) 2.17 (0.06)

Abbreviation: SSBs, sugar-sweetened beverages.
aPer-person and per-consumer estimates are rounded to the nearest kilocalorie.
bThe denominator for the per-person estimates is equal to the total number of individuals in the income strata.
cThe denominator for the per-consumer estimates is limited to individuals in households with positive purchases.
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Based on regression results, Figure 1 and Figure 2
present the estimated energy reductions resulting from
a 20% or 40% tax on carbonated SSBs or on all SSBs. The
first 2 sets of bar charts in Figure 1 show that a 20% and
40% tax on carbonated SSBs would reduce their per capita
purchases by an average of roughly 6.0 (0.7) and 10.4
(1.2) kcal/d, respectively. Effects were similar in magni-
tude across income strata, and all results were statisti-
cally different from 0. Across all households, the esti-
mated own price elasticity was −0.73 (0.09), with estimates
ranging from −1.02 (0.17) for households in the 50% to
75% income quartile to −0.49 (0.20) for the 0% to 25%
income quartile of households. (A table showing regres-
sion results for each 2-part model is available on request
from the authors.)

The last 2 bar charts in Figure 1 show the effects of
the tax on total beverage calories. Because consumers were

switching from soda to other beverages, the reduction
in caloric intake was moderated. On average, a 20% tax
on carbonated SSBs would reduce per capita beverage ki-
localories purchased by only 4.2 (1.6) kcal/d on aver-
age; a 40% tax would reduce beverage purchases by
roughly 7.8 (2.8) kcal/d. Both reductions were entirely
driven by middle-income households. The estimated bev-
erage energy elasticity with respect to a carbonated SSB
price increase was −0.14 (0.05), with no statistically sig-
nificant differences by income strata.

Figure 2 presents similar results for a tax on all SSBs.
Across all households, the estimated own price elastic-
ity of energy from SSBs was −0.87 (0.09). When ex-
panded to include total beverage kilocalories (account-
ing for substitution), the elasticity was reduced to −0.22
(0.06). As a result, whereas daily per capita kilocalories
from SSBs were reduced by 10.0 (1.0) and 17.1 (1.6) kcal
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Figure 1. Association between a 20% or 40% tax increase on carbonated sugar-sweetened beverages (SSBs) and a change in carbonated SSB or all beverage
calories purchased. These values are derived from 2-part marginal effects models of the association between per capita average daily energy (in kilocalories) from
carbonated SSBs or from all beverages and the price of carbonated SSBs. All models are adjusted for the following covariates: logged values for the price of
carbonated SSBs, fruit drinks, sports/energy drinks, diet carbonated beverages, fruit juices, skim milk and whole milk, interaction terms between the income and
price variables, age of the head of the household, race, education, household income, household composition (number of adults and number of children), and the
presence of a female head of household younger than 35 years. Standard error estimates (bars) were generated through the bootstrap method. Groups represent
quartiles of income.
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Figure 2. Association between a 20% or 40% tax increase on all sugar-sweetened beverages (SSBs) and a change in SSB or all beverage calories purchased.
These values are derived from 2-part marginal effects models of the association between per capita average daily energy (in kilocalories) from all SSBs or from all
beverages and the price of SSBs. All models are adjusted for the following covariates: logged values for the price of carbonated SSBs, fruit drinks, sports/energy
drinks, diet carbonated beverages, fruit juices, skim milk and whole milk, interaction terms between the income and price variables, age of the head of the
household, race, education, household income, household composition (number of adults and number of children), and the presence of a female head of
household younger than 35 years. Standard error estimates (bars) were generated through the bootstrap method. Groups represent quartiles of income.
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for a 20% and a 40% tax, respectively, total beverage calo-
rie reductions were smaller, roughly 7.0 (1.9) and 12.4
(3.4) kcal/d, respectively. Middle-income households had
the largest estimated reductions in SSB kilocalories as a
result of the tax; results for households in the lowest and
highest income quartiles were not statistically different
from 0. Estimated total beverage elasticities for an SSB
price increase ranged from −0.49 (0.11) for households
in the 50% to 75% income quartile to 0.06 (0.12) for the
76% to 100% income quartile.

Table 2 presents estimated weight losses resulting
from the different tax strategies. Taxes on carbonated SSBs
of 20% and 40% generated per person annual weight losses
of 0.20 (0.07) and 0.37 (0.13) kg, respectively. Expand-
ing the tax to include all SSBs increased weight losses to
an average of 0.32 (0.09) and 0.59 (0.16) kg per person
per year for a 20% and a 40% tax, respectively. The re-
ductions were almost entirely driven by households in
the 2 middle income quartiles.

Table 3 presents aggregate tax revenue resulting from
each tax strategy. A 20% tax on carbonated SSBs only would
generate $878.9 million ($17.5 million) in revenue per year.
Because doubling the tax would further restrict consump-
tion, this figure increased by only 71% to $1.5 billion ($55.1
million) when the tax was raised to 40%. Taxing all SSBs
generated substantially higher revenue. A 20% tax raised
$1.5 billion ($25.6 million) per year in revenue, whereas
a 40% tax raised annual revenue to $2.5 billion ($77.5 mil-

lion). Although lower-income households purchase more
SSBs than higher-income households, because they do so
at lower average prices and because they are more price sen-
sitive, their share of the tax was less than that of higher-
income households. For a 40% tax on SSBs, households
in the lowest income quartile would pay roughly 20% of
the tax, those in the middle income quartiles would each
pay roughly 25%, whereas the highest income quartile
would pay 30% of the tax. Across all households, for a 40%
tax on all SSBs, the average annual burden was $28.48
($0.87) per household per year.

COMMENT

Lower-income households purchase more beverage calo-
ries from stores than those in higher-income house-
holds. For example, we show that those in the lowest-
income quartile purchased roughly an additional 44 kcal/d
in beverages from stores than those in the highest in-
come quartile. During the course of a year, this could
equate to a difference in weight of more than 1.8 kg. Al-
though the differences in beverage calories may be off-
set by differences in calories from food or non–store-
bought purchases, this finding is consistent with greater
rates of obesity among lower-income households.

The extent to which targeted beverage taxes could re-
duce obesity rates depends on which beverages are taxed

Table 2. Predicted per-Person Mean Weight Changesa

Tax Strategy

Income Quartile

All Groups0%-25% 26%-50% 51%-75% 76%-100%

20% Tax on carbonated SSBs 0.01 (0.20) −0.37 (0.14)b −0.36 (0.14)b 0.03 (0.13) −0.20 (0.07)b

40% Tax on carbonated SSBs −0.004 (0.36) −0.68 (0.26)b −0.65 (0.25)b 0.04 (0.24) −0.37 (0.13)b

20% Tax on all SSBs −0.12 (0.23) −0.46 (0.17)b −0.68 (0.15)b 0.07 (0.15) −0.32 (0.09)b

40% Tax on all SSBs −0.23 (0.43) −0.83 (0.30)b −1.20 (0.26)b 0.13 (0.28) −0.59 (0.16)b

Abbreviation: SSBs, sugar-sweetened beverages.
aValues are given as mean (SE) weight changes in kilograms, assuming a 3500-kcal decrease in energy purchases equates to 0.45 kg of weight lost. These

values were derived from 2-part marginal effects models of the association between per capita average daily energy (in kilocalories) from all beverages and the
price of carbonated SSBs or of all SSBs. All models are adjusted for the following covariates: logged values for the price of carbonated SSBs, fruit drinks,
sports/energy drinks, diet carbonated beverages, fruit juices, skim milk and whole milk, interaction terms between the income and price variables, age of the head
of the household, race, education, household income, and the presence of a female head of household younger than 35 years. Standard error estimates were
generated through the bootstrap method.

bEstimate is significantly different from 0 (P� .05).

Table 3. Predicted Aggregate Tax Revenue (Millions of Dollars)a

Tax Strategy

Income Quartile

Overall0%-25% 26%-50% 51%-75% 76%-100%

20% Tax on carbonated SSBs 200.4 (8.6) 233.6 (8.8) 221.9 (8.7) 223.0 (7.9) 878.9 (17.5)
40% Tax on carbonated SSBs 362.8 (28.1) 418.1 (28.5) 376.7 (27.2) 384.9 (24.7) 1542.6 (55.1)
20% Tax on all SSBs 296.9 (11.8) 363.0 (12.2) 397.4 (13.7) 443.4 (14.5) 1500.8 (25.6)
40% Tax on all SSBs 510.0 (36.5) 612.0 (37.7) 655.3 (41.4) 745.3 (44.1) 2522.6 (77.5)

Abbreviation: SSBs, sugar-sweetened beverages.
aValues are given as aggregate (SE) tax revenue (in millions of dollars). These values were derived from 2-part marginal effects models of the association

between monthly volume purchase of taxed beverage groups and the price of carbonated SSBs or of all SSBs. All models are adjusted for the following covariates:
logged values for the price of carbonated SSBs, fruit drinks, sports/energy drinks, diet carbonated beverages, fruit juices, skim milk and whole milk, interaction
terms between the income and price variables, age of the head of the household, race, education, household income, household composition (number of adults
and number of children), and the presence of a female head of household younger than 35 years. Standard error estimates were generated through the bootstrap
method.

(REPRINTED) ARCH INTERN MED/ VOL 170 (NO. 22), DEC 13/27, 2010 WWW.ARCHINTERNMED.COM
2032

©2010 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



and on the size of the tax. These results show that large
sales taxes on carbonated beverages only can improve
weight outcomes, but that reductions in weight are
roughly 60% greater when the tax is expanded to in-
clude all SSBs. This happens because the expanded tax
makes it more difficult to substitute similar products in
efforts to avoid the price increase. However, we also found
that the reductions in weight largely accrued to middle-
income households. Because of their higher disposable
income, households in the highest income quartile are
least likely to change their purchasing behavior as a re-
sult of even fairly large sales taxes on SSBs. Therefore,
the tax offers no direct benefit to them in terms of re-
duced weight. The results also show that household mem-
bers in the lowest income quartile also may not see re-
ductions in weight (reductions were not statistically
significant). This finding is consistent with lower-
income households being most likely to change their pur-
chasing behavior in efforts to circumvent the tax, per-
haps by purchasing more generic, bulk, or sale items or
by switching to nontaxed items that are equally high in
calories.

In the introduction, we suggested that whether a tar-
geted beverage tax is viable should depend, at least in part,
on the tax burden it imposes on higher- and lower-
income households. Our results demonstrate that the larg-
est tax, enough to generate a 40% price increase on SSBs,
would have only a modest effect on food expenditures,
less than $30 per household per year on average. The tax
is not regressive in that higher-income households pay
the largest share, although they receive no benefit in terms
of weight loss. Across all households, the revenue from
a 40% sales tax on all SSBs was estimated to be $2.5 bil-
lion per year; a 20% tax would raise $1.5 billion. If this
revenue were used directly for obesity prevention ef-
forts, this could indirectly increase the effectiveness of
targeted beverage taxes.

Our results are generally consistent with those of pre-
vious studies. Our estimated elasticity for carbonated SSBs
(−0.73) is very close to that reported by Duffey et al15

(−0.72). Our overall SSB elasticity (−0.89) is similar to
the average across the studies reviewed by Andreyeva et
al14 (−0.79). With the exception of the 2.25-kg weight
loss reported by Duffey et al, our modest weight loss es-
timates from the 20% tax are also consistent with those
from previous studies. Using a simulation model,
Schroeter et al17 estimated that a 10% tax on nondiet soft
drinks would lead to an average weight reduction of 0.09
kg. Focusing on youth, Sturm et al18 and Fletcher et al19

separately used variations in state beverage taxes and
found no relationship between these taxes and chil-
dren’s body mass index. Powell and Chaloupka20 re-
viewed 9 econometric studies that estimated the rela-
tionship between beverage and other prices and weight
outcomes and concluded that “when statistically signifi-
cant effects were found between food and restaurant prices
(taxes) and weight outcomes, the effects were generally
small in magnitude.” All these studies focused on small
price increases of 18% or less. These findings, com-
bined with our results, suggest that large broad-based
taxes will be required to positively influence weight
outcomes.

This analysis has several limitations. First, the data were
self-reported, which may lead to underreporting. Sec-
ond, the data were limited to store-bought beverage pur-
chases only. If a tax were extended to restaurants and other
venues, the effect on SSBs would be greater than those
reported herein. However, if individuals substitute foods
for SSBs as a result of a tax, our results would be biased,
although the direction of effect is unknown. Schroeter
et al17 present a theoretical model showing the circum-
stances under which taxes on select high-calorie foods
results in a net increase in caloric consumption. This could
occur if, for example, consumers switch from carbon-
ated beverages to foods of even greater calorie value.

With respect to our estimated weight losses, recent
work by Katan and Ludwig21 suggest that the assump-
tion of a linear relationship between kilocalories and
weight (ie, that a reduction of 3500 kcal translates into
0.45 kg of weight loss) is overly optimistic because it fails
to take into account the body’s compensatory mecha-
nisms that limit long-term effects of caloric reductions
on body weight. For these reasons, our estimated weight
losses may be optimistic.

Finally, to estimate a demand elasticity, it is neces-
sary that price changes be determined by changes in sup-
ply. Because our elasticity estimates were negative, we
know they were at least partially determined by supply
shifts. However, we cannot rule out that some of the price
changes were a result of movements of the supply and
demand curves.

In summary, these results show that large taxes on SSBs
are likely to be effective at positively influencing weight
outcomes, especially among middle-income house-
holds. These taxes would also generate substantial rev-
enue that could be used to fund obesity prevention ef-
forts or for other causes.
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