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In Mexico, Evidence Of Sustained
Consumer Response Two
Years After Implementing
A Sugar-Sweetened Beverage Tax
Mexico implemented a 1 peso per liter excise tax on sugarsweetened beverages on January 1, 2014, and a previous study found a
6 percent reduction in purchases of taxed beverages in 2014. In this study
we estimated changes in beverage purchases for 2014 and 2015. We used
store purchase data for 6,645 households from January 2012 to
December 2015. Changes in purchases of taxed and untaxed beverages in
the study period were estimated using two models, which compared 2014
and 2015 purchases with predicted (counterfactual) purchases based on
trends in 2012–13. Purchases of taxed beverages decreased 5.5 percent in
2014 and 9.7 percent in 2015, yielding an average reduction of 7.6 percent
over the study period. Households at the lowest socioeconomic level had
the largest decreases in purchases of taxed beverages in both years.
Purchases of untaxed beverage increased 2.1 percent in the study period.
Findings from Mexico may encourage other countries to use fiscal
policies to reduce consumption of unhealthy beverages along with other
interventions to reduce the burden of chronic disease.
ABSTRACT

I

n Mexico the prevalence of overweight
and obesity reached 70 percent among
adults and 30 percent among children in
2012.1,2 Although obesity and all related
chronic diseases are the result of a multitude of causes, evidence shows that consumption of sugar-sweetened beverages is associated
with weight gain and with diabetes and other
chronic diseases.3–8
A nationally representative dietary intake survey conducted in Mexico in 2012 found that
12.5 percent of total daily energy intake comes
from added sugars.9 This is higher than the
World Health Organization’s recommended level of less than 10 percent of total energy intake.10
Sugar-sweetened beverages account for 70 percent of the sugars added to the diet in Mexico, or
9.8 percent of total energy intake, on average.11
Therefore, the beverages are a logical target for
lowering the intake of added sugars.
To reduce consumption of the beverages, ef-
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fective January 1, 2014, the Mexican government
implemented an excise tax of 1 peso per liter on
all nonalcoholic beverages with added sugar (including powdered sugar-sweetened beverages
based on their reconstitution and flavored or
sweetened dairy products that are not milk).12
The regulation allows for the tax to be adjusted
when the cumulative inflation rate compared to
January 2014 in Mexico reaches 10 percent.13
Evidence for 2014 showed that on average in
urban areas, the tax was fully passed on to consumers through increased prices.14 There were
no significant changes in the prices of untaxed
beverages—except for diet sodas (which represent a low proportion of untaxed beverages),
whose price increased. On average, there was
a 6 percent decline in purchases of taxed beverages and a 4 percent increase in purchases of
untaxed beverages in 2014.15
After the peer-reviewed research papers cited
above were published, there were statements in
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the press claiming that the tax on sugarsweetened beverages had not reduced purchases
of these products in 201516 as it had done in 2014.
Subsequent investigations into the approaches
used by those quoted in the press revealed that
their work had various methodological problems: For instance, they had used aggregate sales
measures and ignored significant increases
in the population’s size and changes in its age
composition.17–19
These subsequent investigations have already
noted that when one adjusts for seasonality and
growth in the population, per capita sales of
sugar-sweetened beverages declined in 2015.17–19
However, these studies do not provide the rigorous analysis needed to understand how the
population overall and various socioeconomic
groups responded to the tax. In addition, these
analyses cannot account for other critical factors
that might affect household beverage purchases.
It is also important to note that because the cumulative Mexican inflation rate has not reached
10 percent (cumulative inflation in 2014–15 was
6.3 percent)20—the level that triggers an adjustment of the tax, as noted above—it is possible
that the gradual effects of inflation eroded the
tax value over time. It is also possible that over
a longer period of time, some Mexican households adjusted their basket of purchases to allow
them to increase purchases of sugar-sweetened
beverages21 or, on the contrary, that by habit
formation, people could reduce consumption
of the beverages more in the long run than in
the short run.22
Although some countries (Colombia, Finland,
France, Mexico, South Africa, and the United
Kingdom) and localities in the United States
(such as Albany, Berkeley, Oakland, and San
Francisco, California; Boulder, Colorado; and
Cook County, Illinois) have proposed or implemented taxes on sugar-sweetened beverages,
evidence of changes in purchases or consumption of the beverages after tax implementation is scarce. Recent results from the shortterm changes in sugar-sweetened beverage
intake in Berkeley show a reduction in the frequency of consumption among lower-income
households.23
We attempted to avoid many of the methodological problems mentioned above by conducting a longitudinal analysis of a panel of Mexican
urban households to estimate changes in purchases from stores of taxed and untaxed beverages in 2014 and 2015, the first two years
after the implementation of the tax on sugarsweetened beverages. We analyzed the changes
by socioeconomic group and beverage categories.
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Study Data And Methods
Data We used data for January 2012–
December 2015 on households’ monthly store
purchases from Nielsen’s Mexico Consumer
Panel Services. The data were for a sample of
6,645 Mexican households in fifty-three cities,
whose populations ranged from 50,000 to
8.9 million inhabitants.
For each household in the Nielsen survey, the
data included sociodemographic variables and
information on food and beverages purchased
from stores. The data on purchases are based
on information that households have to keep
to participate in the survey: receipts from purchases in stores, empty packages of food and
beverages purchased, and daily reports or diaries
of food and beverages purchased. Therefore,
the information contained beverage purchases
from a variety of stores, markets, and other vendors so long as the beverage had a bar code or
packaging that provided information about it
(for example, its brand or size). The data did
not include information on fountain drinks or
hot drinks purchased from food service locations
or on tap water consumed.
We classified beverages into categories based
on product descriptions and sources available on
the Internet and in stores. In this study we focused on taxed and untaxed beverages. The two
categories for taxed beverages were carbonated
sodas and noncarbonated sugar-sweetened beverages (including powders in their reconstituted
form, based on the label). The three categories
for untaxed beverages were carbonated drinks
such as diet sodas; sparkling or still bottled
water; and all other untaxed drinks, including
unsweetened dairy beverages, their substitutes
(such as unsweetened almond or soy milk),
and unsweetened fruit juices. We summed the
monthly volume in each of the beverage categories that each household purchased for each of
the forty-eight months in our study period. Then,
for interpretability, we calculated the volume
per capita per day.
Empirical Estimation In this study we used
the same model we employed previously15 to
evaluate changes in purchases in 2014, with
two adjustments. First, in this study the model
controlled for inflation—which is relevant for
the medium-term evaluation of the effects of
the tax, as it has not yet been adjusted for inflation. Second, we estimated the association of the
tax and purchases in two separate models for
each of the posttax years, to allow us to make
comparisons to the pretax period. The separate
models also ensured that the additional 2015
data did not bias the predicted values upward
or downward.
We modeled changes in monthly volume of

purchases (in milliliters per capita per day) of
taxed and untaxed beverages. Nielsen’s Consumer Panel Service did not collect information on
purchases of dairy products from the full sample
before October 2012 (Rebeca Rodríguez, product leader, Consumer Panel Service, personal
communication, August 7, 2014). Therefore,
we excluded data on dairy beverages (which were
untaxed) to have comparable data over time for
taxed and untaxed beverages. Estimations for
untaxed beverages including dairy beverages are
presented in the online Appendix.24 We logtransformed the dependent variable, as the distribution of purchases was skewed and was not
normally distributed. All zero purchases were
kept when log-transforming by adding a small
value of 1 ml per capita per day to those purchases.
Nonreporting of a purchase of a beverage can
occur as a result of misreporting. The variability
in the probability of missing purchase data needed to be accounted for. For each of the beverage
categories, if 10 percent or more of the households reported no purchases, we first ran longitudinal probit models for the probability of
reporting purchasing (or the probability of missing data). We derived the inverse probability
weights as the inverse of the predicted values
from these models. Thus, higher weights were
given to household-month observations with
lower probability of reporting purchases, so that
these underrepresented observations were appropriately reflected in the analyses. Because
the weights could change over time for any given
household, we included them in the fixed-effects
model to predict changes in purchases. To do
this, we used the areg and absorb commands
in Stata, version 12.
We estimated fixed-effects regression, adjusting for variables that changed with time: annual
measures of sociodemographic characteristics of
the households (including household size and
composition, education of the head of the household, and three groups of socioeconomic levels
created based on household assets) and macroeconomic variables such as state quarterly
unemployment rates25 and minimum daily salary.26 We adjusted for monthly inflation using
the Consumer Price Index for prices collected
in forty-six cities in Mexico by the National Institute of Statistics and Geography20 for each
corresponding year, month, and city based on
household residence. For households in cities
where prices were not collected, we used the
state average across cities within the state.
We also included month dummies to adjust for
seasonality. In previous work we used quarters
instead of months.15 The change allowed us to
better represent seasonality, particularly for cer-

tain months (December 2014–February 2015),
when a decline in purchases was significantly
larger than observed in previous years—in particular, for untaxed beverages.
We ran separate models for each posttax year
using the pretax period for comparison with
both posttax years: Model 1 compared 2012–13
with 2014, and model 2 compared 2012–13 with
2015. Within each model, we compared the predicted posttax volume of beverages purchased
obtained from the model with the predicted volume of beverages that would have been purchased if the tax had not been implemented,
based on pretax trends (the counterfactual).
The counterfactual for each year was predicted
by replacing the dummy variable for the tax with
zero for all observations but allowing all other
observed variables (including all other time measures) to vary. We conducted the analysis for the
full sample and stratified the model by household socioeconomic level and the categories of
beverages.
The analytical sample for this study included
270,782 household-month observations for
the period January 2012–December 2015 from
6,645 households (an average of 40.7 months of
data per household out of the maximum of 48.0).
Limitations There were some limitations to
this research. First, as in all nonexperimental
studies, causality could not be established, since
other changes occurred simultaneously with the
implementation of the tax.We attempted to overcome this limitation by adjusting for contextual
economic factors and time trends. While these
adjustments make the results more plausible,
they may have been insufficient.
Second, concurrently with the implementation of the tax on sugar-sweetened beverages,
an 8 percent ad valorem tax was imposed on
nonessential energy-dense food, which has
shown to be associated with reduced purchases
of some of the taxed foods.27 The concurrent
tax may have also influenced the demand for
beverages.
Third, it is possible that the changes in purchases of taxed beverages might be due not only
to the elastic nature of the demand for sugarsweetened beverages. The changes might also
be due to increased awareness of the negative
effect of the beverages on health;10 recommendations by the World Health Organization and
the Pan American Health Organization to reduce
the intake of the beverages through taxes
and other policies;28 or the potential effect of
other regulations implemented by the Mexican
government—such as the regulation of unhealthy food and beverages in schools and the
partial regulation of marketing targeted to children.29,30 Conversely, an increase in marketing
M a r c h 20 1 7
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efforts by the beverage industry (such as advertising campaigns and promotions) in the posttax
period31 might have attenuated the effect of
the tax.
Fourth, data on dairy beverage purchases before October 2012 were incomplete, which limited our ability to estimate the overall effect of
the tax on untaxed beverage purchases in a consistent manner with other beverages. Fifth,
the data were about consumers in cities with
more than 50,000 residents. We did not have
data about consumers from smaller cities or rural areas.
Finally, average purchases in household surveys tend to be underestimated compared to data
from other sources. For example, in 2012 the
average per capita per day purchase of taxed
beverages in our purchase data was 224.7 ml,
compared to 345.2 ml in data from Euromonitor
International for off-trade sales (which includes
sales from stores but excludes food service sales,
such as fountain drinks).32 However, the trends
in the difference observed between Nielsen food
purchase data compared to Euromonitor data
did not change over our study period.

Exhibit 1
Estimated and counterfactual volumes of taxed beverages purchased per capita in Mexico,
2014–15

Study Results
Descriptive Results The monthly weighted unadjusted mean purchases for taxed and untaxed
beverages (excluding dairy) for the period January 2012–December 2015 are shown in Appendix
Exhibits A1 and A2.24 The survey weighted measures for head of household education and region (from the Nielsen Consumer Panel Service
and the nationally representative National Income and Expenditure Survey) and population
projections for 2014 are shown in Appendix
Exhibit A3.24
Adjusted Analyses Of Purchases Exhibit 1
shows the adjusted estimated and counterfactual
volumes of taxed beverages purchased in 2014–
15. There was an average decline of 5.5 percent in
2014 and an average decline of 9.7 percent in
2015, resulting in an average decline of 7.6 percent for the entire study period (Exhibit 2).
Exhibit 3 shows the adjusted estimated and
counterfactual volumes of untaxed beverages
purchased in 2014–15. There was an average increase of 5.3 percent in 2014 and an average
decrease of 1.0 percent in 2015, for an average
increase of 2.1 percent in the entire study period
(Exhibit 2).
Exhibit 4 shows the absolute and relative differences between adjusted estimated and counterfactual volumes of taxed and untaxed beverages by household socioeconomic level. There
were significant declines in the taxed beverages
purchased by households at all socioeconomic
levels, but reductions in absolute and relative
terms were largest among households at the lowest level (declines of 18.8 ml per capita per day in
2014 and of 29.3 ml per capita per day in 2015).
The differences across socioeconomic levels
were significant (the confidence intervals did
not overlap). For untaxed beverages, households
at the middle socioeconomic level had the largest
increase in purchases in 2014 (Exhibit 4).
Appendix Exhibit A424 presents the results of
the model for untaxed beverages including dairy
beverages. Appendix Exhibit A524 shows the results of changes in purchases of taxed and untaxed beverages by category of beverage.

Discussion
SOURCE Authors’ analysis of data for January 2012–December 2015 from Nielsen through its Mexico
Consumer Panel Service (CPS) for the food and beverage categories for January 2012–December 2015 (The Nielsen Company, 2016). Nielsen is not responsible for and had no role in preparing
the results reported herein. NOTES Counterfactual volumes are for taxed beverages that would have
been purchased in the absence of the excise tax on all nonalcoholic beverages with added sugar,
based on trends before the January 1, 2014, implementation of the excise tax. Dairy beverages were
excluded because data for January–September 2012 were incomplete. Models adjusted for household size and composition, seasonality, education of the head of the household, household socioeconomic level, and macroeconomic variables. Differences between counterfactual and estimated
volumes were all significant (p < 0:01).
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We estimated changes in purchases of taxed and
untaxed beverages for the two years after an excise tax on sugar-sweetened beverages was implemented in Mexico. For taxed beverages, we
found an average decline of 7.6 percent in purchases over the study period, compared to what
would have happened if the tax had not been
implemented. The reduction in taxed beverage
purchases was larger in 2015 than in 2014
(9.7 percent and 5.5 percent, respectively). For

untaxed beverage purchases, we found an average increase of 2.1 percent over the study period.
Similar to previously published findings for
2014,15 our results show that households at all
three socioeconomic levels reduced their purchases of taxed beverages in 2015, but absolute
and relative reductions were largest among the
households at the lowest socioeconomic level.
Although the model used in this study adjusted
for inflation and included monthly dummies
for seasonality, results for taxed beverages were
very similar to previous findings for 2014 alone.15
Results for the two years are also very similar to
a recent analysis of sales data from the Encuesta
Mensual de la Industrial Manufacturera (Monthly Surveys of the Manufacturing Industry),
which found a 7.3 percent reduction in sales of
sugar-sweetened beverages two years after the
implementation of the tax, compared to 2007–
13.19 Although sales data are less likely to underestimate actual consumption, the data used in
the current study allowed a better classification
of taxed and untaxed beverages and made it
possible to adjust and stratify for variables at
the household level that are associated with
purchases.
The findings in the current analysis provide
empirical evidence similar to model-based priceelasticity studies of demand for sugar-sweetened
beverages in the United States, which showed
higher price elasticity in the long run than in
the short run.22 Economic studies of the use
of tobacco and other highly preferred habitforming items imply that the long-term impact
of a price change will be much larger than the
short-term effect for tobacco, alcohol, and illicit
drugs.33–37 The results of our study showing a
greater reduction in purchases of sugarsweetened beverages in Mexico in the second
year after implementation of the tax on them
suggests that in the case of these beverages,
the long-term impact of a price change may also
be larger than the short-term effect.
Purchases of taxed sodas declined much less
than purchases of nonsoda sugar-sweetened beverages during our study period (Appendix
Exhibit A5),24 which was consistent with the
first-year results.15 These findings could partly
be explained by the higher prices and priceelasticities of nonsoda sugar-sweetened beverages compared to sodas.38 Given the large variation in prices of sodas, consumers might have
shifted to cheaper versions.14 Moreover, the reduction in purchases of taxed sodas may have
been underestimated if purchases of smaller
package sizes (which showed a larger increase
in price than larger packages after the tax) were
not well reported in the data, as beverages in
smaller packages may be consumed on the go

Exhibit 2
Differences between estimated and counterfactual volumes of taxed and untaxed
beverages purchased monthly per capita in Mexico, 2014–15
Taxed beverages

Untaxed beverages

−0.8%***
−0.4***
−1.6***
−2.7***
−3.9***
−5.0***
−6.1***
−7.3***
−8.4***
−9.4***
−10.5***
−11.6***
−5.5

10.2%***
9.3***
8.4***
7.5***
6.6***
5.7***
4.8***
3.9***
3.1***
2.2***
1.4***
0.5***
5.3

−10.8***
−10.6***
−10.4***
−10.2***
−10.0***
−9.8***
−9.6***
−9.4***
−9.2***
−9.0***
−8.8***
−8.5***
−9.7

−4.4***
−3.8***
−3.2***
−2.6***
−2.0***
−1.3***
−0.7***
−0.1***
−0.5***
1.2***
1.8***
2.4***
−1.0

−7.6

2.1

2014
January
February
March
April
May
June
July
August
September
October
November
December
2014 average
2015
January
February
March
April
May
June
July
August
September
October
November
December
2015 average
2014–15
Average

SOURCE Authors’ analysis of data for January 2012–December 2015 from Nielsen through its
Mexico Consumer Panel Service (CPS) for the food and beverage categories for January 2012–
December 2015 (The Nielsen Company, 2016). Nielsen is not responsible for and had no role in
preparing the results reported herein. NOTES Counterfactual volumes are for beverages that would
have been purchased in the absence of the excise tax on all nonalcoholic beverages with added sugar,
based on trends before the January 1, 2014, implementation of the excise tax. Models adjusted for
household size and composition, seasonality, education of the head of the household, household
socioeconomic level, and macroeconomic variables. Dairy beverages were excluded because data
for January–September 2012 were incomplete. ***p < 0:01

and thus may be underreported by the key household informant.
For untaxed beverages excluding dairy beverages, previous findings showed a 2 percent increase in purchasing and consumption in 2014,15
which was lower than the 5.3 percent increase in
purchases found in this study. The difference is
that in the former study, both dairy and other
untaxed beverages were excluded, while in this
study only dairy beverages were excluded. Other
untaxed beverage purchases accounted for about
5 percent of total untaxed beverage purchases
and increased substantially in the study period
(Appendix Exhibit A5).24
We found a drop in purchases of untaxed beverages in 2015, mainly linked to a large decrease
M a r c h 20 1 7
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Exhibit 3
Estimated and counterfactual volumes of untaxed beverages purchased per capita in
Mexico, 2014–15

SOURCE Authors’ analysis of data for January 2012–December 2015 from Nielsen through its
Mexico Consumer Panel Service (CPS) for the food and beverage categories for January 2012–
December 2015 (The Nielsen Company, 2016). Nielsen is not responsible for and had no role in preparing the results reported herein. NOTES Counterfactual volumes are for untaxed beverages that
would have been purchased in the absence of the excise tax on all nonalcoholic beverages with added
sugar, based on trends before the January 1, 2014, implementation of the excise tax. Dairy beverages
were excluded because data for January–September 2012 were incomplete. Models adjusted for
household size and composition, seasonality, education of the head of the household, household
socioeconomic level, and macroeconomic variables. Differences in absolute values comparing the
posttax periods with the counterfactuals were all statistically significant at p < 0:01.

in purchases of untaxed beverages in the period
December 2014–February 2015. In contrast,
aggregated per capita sales data for Mexico
show an increasing trend of purchases of nonsugar-sweetened beverages since 2001 that continued through 2015.32 In addition, an analysis
of data from the Monthly Surveys of the
Manufacturing Industry found a 5.2 percent increase in the production sales39 of still bottled
water two years after the implementation of the
tax, compared to 2007–13—which may indicate
that consumers in Mexico are substituting other
beverages such as water for sugar-sweetened
beverages.19 Each data source has its limitations,
which may be the cause of the discrepancies between aggregate sales data per capita and information on purchases from the households in our
study. An analysis of subsequent years of data
may clarify the discrepancies.

Conclusion
Overall the results from our study contradict
industry reports of a decline in the effect of
the tax after the first year of its implementation.
We found a greater reduction in purchases of
sugar-sweetened beverages in 2015 than in
2014. Moreover, both the absolute and relative
reductions were highest among households at
lower socioeconomic levels. Future analysis of
a national nutrition survey conducted in Mexico
in 2016 will determine whether there were shifts
in a number of cardiometabolic measures be-

Exhibit 4
Differences between estimated and counterfactual volumes of taxed and untaxed beverages purchased per capita per day
in Mexico, by household socioeconomic level, 2014 and 2015
Difference, 2014

Difference, 2015

Average, 2014 and 2015

Socioeconomic level

Absolutea

Relative

Absolutea

Relative

Absolutea

Relative

Taxed beverages
Lowest level
Middle level
Highest level
All levels

−18.8***
−12.8***
−6.9***
−10.6***

−9.0%
−5.9
–4.4
−5.5

−29.3***
−23.3***
−8.2***
−17.2***

−14.3%
−11.7
−5.6
−9.7

−24.0
−18.0
−7.6
−13.9

−11.7%
−8.8
−5.1
−7.6

15.9***
48.5***
39.1
43.2

2.4%
5.6
4.5
5.3

−46.3***
−8.8
−11.9
−7.0

−5.9%
−1.2
−1.5
−1.0

−15.2
19.9
13.6
18.1

−1.8%
2.1
1.2
2.1

Untaxed beverages
Lowest level
Middle level
Highest level
All levels

SOURCE Authors’ analysis of data for January 2012–December 2015 from Nielsen through its Mexico Consumer Panel Service (CPS) for
the food and beverage categories for January 2012–December 2015 (The Nielsen Company, 2016). Nielsen is not responsible for and
had no role in preparing the results reported herein. NOTES Counterfactual volumes are for beverages that would have been purchased
in the absence of the excise tax on all nonalcoholic beverages with added sugar, based on trends before the January 1, 2014,
implementation of the excise tax. Socioeconomic levels were determined based on household asset ownership. Models adjusted
for household size and composition, seasonality, education of the head of the household, household socioeconomic level, and
macroeconomic variables. Dairy beverages were excluded because data for January–September 2012 were incomplete. aMilliliters
per capita per day. ***p < 0:01
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tween 2012 and 2016 as well as in dietary patterns. Together with further future analyses of
food purchase data, the analyses of the 2016
national nutrition survey will provide a better
understanding of the longer-term implications
for consumer beverage purchasing and consumption behavior of the excise tax on sugarsweetened beverages.
International agencies such as the World
Health Organization and the Pan American
Health Organization have recommended implementing taxes to discourage the consumption of
unhealthy food and beverages though increases
in relative prices.28,40 The results of our evaluation of the effects of the tax on sugar-sweetened
beverages in Mexico revealed an average reduction of 7.6 percent in purchases of the beverages
in the first two years after the tax took effect.
These reductions in consumption could have
positive impacts on health outcomes and reductions in health care expenses in Mexico, as
Funding came primarily from Bloomberg
Philanthropies (grants to the University
of North Carolina and to the Mexican
National Institute of Public Health), with
additional support from the National
Institutes of Health (NIH) (Grant
No. R01DK108148), the Robert Wood
Johnson Foundation (Grant No. 71698),

shown in a recently published simulation model.41 As our study showed, decreases in purchases
were greater among households at the low socioeconomic level than those at higher levels, which
could lead to higher health care savings for the
country as well as for individuals.
Given the sustained effect of the tax on sugarsweetened beverages over a two-year period and
findings that responses to prices of cigarettes
(price-elasticities) increase monotonically with
prices,42,43 the impact of the tax on sugarsweetened beverages in Mexico could be increased by raising the tax to at least 2 pesos
per liter (resulting in a 20 percent increase in
price). At the global level, findings on the sustained impact over two years of taxes on the
beverages in Mexico may encourage other countries to use fiscal policies to reduce the consumption of unhealthy beverages along with other
interventions to reduce the burden of chronic
diseases. ▪
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