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a  b  s  t  r  a  c  t

Using  the  2006  Homescan  panel,  we  estimate  the changes  in energy,  fat and  sodium  purchases  resulting
from  a tax  that  increases  the  price  of sugar-sweetened  beverages  (SSBs)  by 20%  and  the  effect  of such
a tax  on  body  weight.  In addition  to substitutions  that  may  arise  with  other  beverages,  we account  for
substitutions  between  SSBs  and  12  major  food  categories.  Our  main  findings  are  that  the tax  would  result
in  a decrease  in  store-bought  energy  of  24.3  kcal  per  day  per  person,  which  would  translate  into  an
average  weight  loss  of 1.6  pounds  during  the  first  year  and  a cumulated  weight  loss  of  2.9  pounds  in the
long  run.  We  do not  find  evidence  of  substitution  to  sugary  foods  and  show  that  complementary  foods
could  contribute  to decreasing  energy  purchases.  Despite  their  significantly  lower  price  elasticity,  the  tax
has a  similar  effect  on calories  for the  largest  purchasers  of SSBs.

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

Currently, roughly 1 in 3 U.S. adults are obese and forecasts
predict that obesity rates could reach 42% by 2030 (Finkelstein
et al., 2012). As a result, public health officials are increasingly
looking to identify strategies to contain rising rates of obesity.
One strategy focuses on reducing consumption of sugar-sweetened
beverages (Brownell et al., 2009; Paterson, 2008); SSBs hereafter.
Likely due to their low and declining prices relative to healthier
food and beverage items, SSB consumption has increased consid-
erably over the past several decades (Brownell et al., 2009) such
that today they account for roughly 7% of all calories consumed
(Finkelstein and Zuckerman, 2008). SSB consumption is associated
with increased caloric intake, weight gain, and obesity (Finkelstein
and Zuckerman, 2008; Ludwig et al., 2001; Malik et al., 2006;
Vartanian et al., 2007) and there is evidence that a reduction in
SSB consumption could result in weight loss (Chen et al., 2009).
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To reduce SSB consumption, a commentary in the British Med-
ical Journal and another in the New England Journal of Medicine
recommended a tax of 1 cent per ounce on SSBs (Brownell et al.,
2009; Kamerow, 2010). Assuming the tax is passed through to con-
sumers, it would increase the cost of a 20-oz soft drink by roughly
20% and, based on estimates of the price elasticity of demand,
would result in an 8–10% reduction in SSB consumption. The com-
mentary posits that in New York State alone, where a similar tax
was proposed and then defeated (New York Post, 2009), it would
have prevented 145,000 cases of adult obesity.

Whether these taxes would positively influence obesity rates as
the commentary suggests remains open to debate. Some, includ-
ing prominent scholars (Becker, 2009; Posner, 2009) challenge the
very ability of the tax to significantly decrease caloric intake as
those consumers who  like sugar—or even crave it—would have no
difficulty finding substitutes for SSBs. Their beliefs are backed up
by recent animal and human studies suggesting an addictive com-
ponent to sweet foods (e.g., Avena et al., 2012) and (see Gearhardt
et al., 2009 for a review).

The implications of an SSB tax have been partially addressed by
several recent studies that estimated the effect of an SSB tax on
the consumption of a wider range of beverages (Dharmasena and
Capps, 2011; Finkelstein et al., 2010; Lin et al., 2011; Smith et al.,
2010; Zhen et al., 2011). Yet, none of the above studies allowed for
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substitution from SSBs to non-beverage products that may  result
from the tax.1 This is a significant limitation as these studies do not
fully address the concern that individual taste or sugar cravings
could result in substituting SSBs with sugary, highly caloric foods.

Because SSBs are among the most energy dense beverages, any
switching away from SSBs to other beverages is almost guaranteed
to reduce total beverage calories. The implications of the tax are less
predictable when switching to non-beverage items is considered.
This results because some food items, such as candy or cookies,
are higher in calories per dollar than SSBs. As a result, if someone
switches from SSBs to these foods as a result of a tax, net calories
could actually increase. Schroeter et al. (2008)’s theoretical model
yields similarly counterintuitive results when predicting the effects
of a tax on away from home foods. These results stress that to assess
the net effect of an SSB (or any food) tax, one needs to compute
the change in calories resulting from the taxed product, as well as
increases or decreases resulting from complementary or substitute
products, and in this case, not only from other beverages.

This paper aims to fill this gap by revisiting the extent to
which targeted SSB taxes would reduce caloric purchases and
weight when considering substitution to other foods and bever-
ages. This includes, in addition to the beverages taken into account
by Finkelstein et al. (2010),  candies and cookies, which are both
higher in calories per dollar spent than SSBs, and several other
commonly purchased foods that are potential substitutes or com-
plements to SSBs. Using these data, we estimate the changes not
only in calories, but also in fat and sodium purchases resulting from
a tax that increases SSB prices by 20%. These extensions are impor-
tant as a healthy diet requires limiting not only caloric, but also
fat and sodium intake (U.S. Department of Agriculture and U.S.
Department of Health and Human Services, 2010). Because SSBs
are low in both, it is possible that an SSB tax could increase con-
sumption of both fat and sodium, thus reducing any health gains
that may  be achieved through reduced caloric intake.

Unlike prior studies, we estimate the effects of SSB taxes using
an instrumental variables technique which controls for potential
price endogeneity. This is an important advancement as the prices
used in prior studies may  not be truly exogenous to the pur-
chaser (i.e., driven by changes in both supply and demand), may
be correlated with unobservable factors that influence demand, or
may suffer from significant measurement error. An instrumental
variables approach addresses these concerns. Finally, we estimate
quantile regressions to explore the extent to which SSB taxes differ-
entially affect those who are the largest purchasers of calories from
both SSBs and all included food categories. The former explores
whether the taxes work better among the highest SSB consumers,
presumably the intended target, whereas the latter explores the
extent to which the tax may  differentially affects those who pur-
chase the most calories (from stores) and therefore may  be more
likely to be obese.

Section 2 presents the data sources, variable definitions and
descriptive statistics. Section 3 covers our econometric models,
identification strategy, and energy-to-weight loss computation
methods. Section 4 presents our estimates for both aggregate and
detailed changes in store-bought nutrients caused by the SSB tax
along with the weight loss predictions. Section 5 concludes.

1 Note that another recent study by (Duffey et al., 2010) measures the price elas-
ticity of soda consumption while taking potential substitutions with whole milk,
pizza and hamburgers into account. We argue that both the number of beverages
and of foods categories are not large enough to properly measure overall changes in
energy purchased. For instance, highly energetic beverages such as fruit juices and
sports energy drinks are missing, and no potential sugary foods substitutes such as
candy bars are considered.

2. Data

This analysis relies on data from the 2006 Nielsen Homescan
panel (Nielsen, 2006), which is now referred to as the National Con-
sumer Panel. This panel includes a representative sample of U.S.
households that scan in their store-bought food and beverage pur-
chases. Purchase records are reported at the Universal Product Code
(UPC) level. Each record contains data on dollars paid and units pur-
chased. We  have limited the data to UPCs in one of nineteen Nielsen
defined categories that are likely to be purchased by the majority
of US households, including many that are likely to be comple-
ments or substitutes to SSBs. SSBs are broken down into three
categories (regular soda, fruit drinks and sports energy drinks), the
consumption of which is recorded in addition to four other bever-
age categories (fruit juices, skim and whole milk, and diet soda),
and to 12 food categories (candy, cookies, salty snacks, ice cream,
yoghurt, ready-to-eat cereal, French fries, pizza, frozen dinners,
canned soups, canned fruits and canned vegetables). Although the
data do not include nutritional information, calorie, fat and sodium
content for each product was merged at the UPC level using data
available from Gladson (2009) and from the USDA National Nutri-
ent Database (U.S. Department of Agriculture, 2010). The merged
data was then aggregated at the household level for each quar-
ter of 2006. The resulting sample consists of 114,336 observations
over 28,584 households. While aggregating, we computed the total
calories, fat and sodium purchased by each household during each
quarter. These household-level quarterly purchases were finally
converted into a daily average and expressed at the individual level
by dividing by the number of individuals older than 6 years old
residing within each household.

Using these dollars paid and quantities purchased, we  created a
household-specific superlative Fisher ideal price index for each of
the 19 food and beverage categories. Such price indices are prefer-
able to unit values (i.e., category expenditure divided by quantity)
as they considerably reduce the bias due to within-category substi-
tution (Cox and Wohlgenant, 1986; Deaton, 1988). Finally, Nielsen
also makes available various socio-demographic characteristics of
the individuals and households that took part in the 2006 Homes-
can panel.

Table 1 presents descriptive statistics on our store-bought food
and beverage categories. The first column shows the average per-
centage of households that buy at least one item of the category
during a quarter. It can be seen that, with respectively 63.9 and 59.9
percent of households regularly purchasing, regular sodas and fruit
drinks are often purchased in stores. On the other hand, our third
SSB category, sports energy drinks is purchased (from stores) by
less than a quarter of the households (24.2%). The next two columns
of Table 1 show the average energy bought daily by the households.
Among SSBs, the most energy comes from regular sodas (47 kcal
per person daily), followed by fruit drinks (14.4), and finally sports
energy drinks (3.5). Overall, daily store-bought energy from SSBs
amounts to 64.9 kcal per person. Other major energy sources are
candies with a mean purchase of 62.6 kcal per person daily, salty
snacks (60.9), ready-to-eat sweetened cereals (50.6), whole milk
(45.7) and cookies (40.4). Table 1 provides similar information for
fat and sodium as well as the average energy that 1 USD could buy
in 2006. The table reveals that cookies are the most calorie dense
product per dollar (855 kcal/$), closely followed by salty snacks
(828 kcal/$). One dollar also buys 670 kcal of candy (8th highest on
the list of 19 products) while regular sodas come next with 626 kcal
per dollar.

Table 2 presents the socio-demographic characteristics of our
sample. The table shows unweighted and weighted population esti-
mates from Homescan along with estimates from Census. It can
be seen that whites, older and more educated household heads
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