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ExTENdEd AbSTrACT
Taxes on energy-dense foods and beverages have been proposed 

to address the growing obesity problem (e.g. IOM, 2009; Brownell 
and Frieden, 2009; Jacobson 2004).  Average daily sugar consump-
tion, estimated at 11.1 teaspoons per person (Smith, Lin, and Lee, 
2010) prompted the Institute of Medicine, the Center For Disease 
Control and Prevention and several State and local governments to 
propose a tax on sugar-sweetened beverages, such as full calorie soft 
drinks (Patterson 2008; IOM Report 2009; Roehr 2009; Rudd Report 
2009; Smith, Lin, and Lee 2010).  The aim of such a tax would be to 
reduce calorie intake, improve diet and health, and generate revenue 
that governments could use to further address obesity-related health 
problems (Brownell and Frieden 2009; Duffey et al. 2010; Jacobson 
and Brownell 2000; Powell and Chaloupka 2009, Smith, Lin, and 
Lee 2010).  

Unfortunately, whether taxes on sugar-sweetened beverages 
have significant impacts on weight is not well understood.  Recent 
estimates regarding the sensitivity of demand for sugar-sweetened 
beverages to changes in its own price suggest that a 1% increase in 
the price of sugar-sweetened beverages leads to a decrease in de-
mand for these beverages from 0.8% to 1.2% (see Andreyeva et al. 
2009; Brownell et al. 2009).  Yet, there are negligible impacts on 
BMI for adults (Fletcher et al. 2011).  This could be due to substitu-
tion towards other energy dense goods or a lack of tax saliency at the 
time of purchase.  Finally, much of the previous research has relied 
on observational data and the effects of state wide sugar-sweetened 
beverage taxes on aggregate demand, or even BMI.  Thus, while 
these studies are extremely useful, they impose strong assumptions 
on consumer preferences and data may lack sufficient variation to 
identify behavior. 

Our objective is to compare the results from a controlled field 
experiment (List 2011; List 2009; Levitt and List 2009; Harrison and 
List 2004) to previous findings and demonstrate the impact that a 
tax on full calorie beverages has on the volume purchased of full 
calorie soft drinks and diet soft drinks.  In the experiment, we im-
posed a 10% tax on full-calorie beverages, and other foods with few 
nutrients per calorie, on a randomly selected subset of our study’s 
113 participating households.  Individual household purchases at a 
participating national grocery chain were recorded from August 2010 
through February 2011.  In August prices remained the same but in 
September through February, those in the tax group paid an addi-
tional 10% for low-nutrient and high-calorie foods and beverages. 
Although the tax included all foods and beverages with few nutrients 
per calorie, we focus on purchases of full calories soft drinks and its 
closest substitute, diet soft drinks. 

Compared to data used in previous research, a controlled field 
experiment allows us to identify how individual households respond 
to the tax, identify differences in behavior between the tax and con-
trol groups, and makes the tax much more salient than the state im-
posed tax.  To analyze the data we collected from the participants, 
we relied on a random effects panel regression technique with robust 
standard errors.  With this estimation technique we estimate the im-
pact that the tax had on purchases of full calorie soft drinks and its 
natural substitute, diet soft drinks.

In Figure 1, we plot the average monthly fluid ounces of full 
calorie soft drinks purchased form Aug-Feb, where fluid ounces in 

each month were differenced from fluid ounces purchased in August.  
Even though those in the tax group decreased fluid ounces purchased 
of full calorie soft drinks, those in the control group did as well.  Yet 
over time, the impact of the tax diminished, though there is some 
evidence of seasonal variation.

Figure 1: A Tax on Full calorie soft drinks has no Impact on 
Fluid Ounces Purchased
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This similarity in tax and control group behavior is illustrated 
in Figure 2.  The tax appears to have an affect on fluid ounces of full 
calorie soft drinks purchased between August and September (the 
first and second bars in the figure for the tax and control treatments), 
but this behavior is not much different than what we observed in the 
control group.  If purchases for September through November, or 
even for September through February, are averaged, it is clear that 
any effect that may have occurred eventually diminished. 

Figure 2: Plots of Averages over the Course of the Experiment 
demonstrate that the Effect of a Full Calorie Soft drink Tax 

Wears Off Over Time
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We then estimated the parameters in our regression equation, 
using either fluid ounces of full calorie or diet soft drinks purchased 
as the dependent variable.  In Table 1, we report that over the course 
of the study, the tax had no statistically significant impact on fluid 
ounces of full calorie soft drinks purchased, which is consistent with 
the unconditional data presented in Figures 1 and 2.  Even though we 
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do find a marginally significant result in purchases of full calorie soft 
drinks by households in December, an increase of 39.2 fluid ounces, 
(unreported) regression results demonstrate that the tax has no signif-
icant impact in the holiday months.  We do find, however, that fami-
lies with at least two children purchased 52.4 more fluid ounces per 
month after the tax was imposed, which is approximately equal to 
four additional 12 oz cans.  This could be attributed to resistance to 
a tax, especially in families with several children who have a strong 
demand for full calorie soft drinks.  This finding still warrants further 
investigation into the behavior of households with multiple children.

Table 1: A Tax on Sugar-Sweetened Beverages Has no 
Significant Impact on Fluid Ounces of Full calorie soft drinks 

or diet Soft drinks Purchased

 Dependent Variables

Independent Variables Full calorie soft drinks Diet Soft 
Drinks

Tax -6.8 6.5

September -24.6 -20.9

October 6.0 -32.9

November 21.3 -11.7

December 39.2* 4.2

January 4.2 -2.7

February 0.1 2.8

Married -1.5 -22.0

No Response (marital) -37.6 -2.5

$10K-40$K -3.3 -59.3

> $70K -1.1 -8.1

No Response (income) 31.3 -5.3

> 1 Child 54.5** -3.6

Constant 73.9*** 151.2**
Results are coefficients from two separate panel regressions of fluid ounces 
of soft drinks purchased on dummy variables for the tax treatment, months 

in the experiment, and other household characteristics.
  *** p < 0.01. ** p < 0.05. * p < 0.1.

Diet soft drinks, the most intuitive substitute for full calorie soft 
drinks, were not affected at all by the tax.  This, along with our previ-
ous results, suggests that a salient tax of 10% on full calorie bever-
ages is insufficient to reduce consumption of full calorie soft drinks, 
and in larger families, actually increases purchases.  Furthermore, 
households did not substitute towards the next best alternative, diet 
soft drinks.  These findings contribute to the current literature by 
presenting results from a study where the salience of a tax is not in 
question and a change in behavior related to the tax is identified by 
the experimental design.  Second, these results uphold the notion 
that similar taxes on full calorie beverages have no impact on overall 
health outcomes.


