11/1/2016 Beverage purchases from stores in Mexico under the excise tax on sugar sweetened beverages: observational study | The BMJ
This site uses cookies. More infov @Close By continuing to browse the site you are agreeing to our use of

cookies. Find out more here Close
CCBYNC Open access

Research

Beverage purchases from stores in Mexico under
the excise tax on sugar sweetened beverages:
observational study

BMJ 2016; 352 doi: http://dx.doi.org/10.1136/bmj.h6704 (Published 06 January 2016) Cite this as: BMJ
2016;352:h6704

Article

Related content
Metrics
Responses
Peer review

3

Ll Ll L] L] L] L]

M Arantxa Colchero, researcher!, Barry M Popkin, professorZ, Juan A Rivera, director3, Shu Wen Ng,
associate research professor2

Author affiliations

Correspondence to: S W Ng shuwen@unc.edu
Accepted 24 November 2015

Abstract

Study question What has been the effect on purchases of beverages from stores in Mexico one year after
implementation of the excise tax on sugar sweetened beverages?

Methods In this observational study the authors used data on the purchase of beverages in Mexico from
January 2012 to December 2014 from an unbalanced panel of 6253 households providing 205 112
observations in 53 cities with more than 50 000 inhabitants. To test whether the post-tax trend in purchases
was significantly different from the pretax trend, the authors used a difference in difference fixed effects model,
which adjusts for both macroeconomic variables that can affect the purchase of beverages over time, and pre-
existing trends. The variables used in the analysis included demographic information on household r
composition (age and sex of household members) and socioeconomic status (low, middle, and high). The
authors compared the predicted volumes (mL/capita/day) of taxed and untaxed beverages purchased in 2014
—the observed post-tax period—with the estimated volumes that would have been purchased if the tax had not
been implemented (counterfactual) based on pretax trends.

Study answer and limitations Relative to the counterfactual in 2014, purchases of taxed beverages
decreased by an average of 6% (—12 mL/capita/day), and decreased at an increasing rate up to a 12% decline
by December 2014. All three socioeconomic groups reduced purchases of taxed beverages, but reductions
were higher among the households of low socioeconomic status, averaging a 9% decline during 2014, and up
to a 17% decrease by December 2014 compared with pretax trends. Purchases of untaxed beverages were
4% (36 mL/capita/day) higher than the counterfactual, mainly driven by an increase in purchases of bottled
plain water.

What this study adds The tax on sugar sweetened beverages was associated with reductions in purchases of
taxed beverages and increases in purchases of untaxed beverages. Continued monitoring is needed to
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linking purchases to nutrition data is currently not possible in Mexico owing to the lack of comprehensive data
sources related to labeling. Therefore we focused on changes in the volumes of beverages purchased.

Each year the Nielsen Mexico Consumer Panel Services samples Mexican households in 53 cities (in 28 states
plus Mexico City) with more than 50 000 inhabitants. Based on government statistics, this sample represents
63% of the Mexican population and 75% of food and beverage expenditures in 2014.31 The original dataset
contained 205 827 household-month observations from 6286 households. We used complete case analysis;
715 observations (0.3%) were dropped because of missing information on the highest educational attainment
of the heads of the households. Consequently, our analytic sample included 205 112 household months across
6253 households, of which 86% patrticipated in all rounds. Each household is weighted based on household
composition, locality, and socioeconomic measures through iterative proportional fitting to match demographic
estimates from the National Institute of Statistics and Geography (Instituto Nacional de Estadistica Geografia e
Informatica, INEGI). Enumerators visited the households every two weeks to collect diaries, product packaging
from special bins provided for this study (scanned by the enumerators), and receipts, and to carry out pantry
surveys. Bar code information provided all other data.

For descriptive purposes, we categorized the sample into the six regions used by INEGI: central north, central
south, Mexico City, north east, north west, and south. The variables we used in the analysis included
demographic information on household composilion (age and sex of each household member) and
socioeconomic status; information that is updated annually. Socioeconomic status groups (low, middle, and
high) were based on a six category measure derived from annually updated questions on household ownership
of assets (for example, number of bathrooms, number of bedrooms, number of vehicles owned) and education
attainment of the head of the household. Onto the Nielsen Mexico Consumer Panel Services data we overlaid
two contextual measures: the state’'s quarterly unemployment rate from INEGI,32 and the two economic
minimum daily salary for each year from Mexico’s National Commission of Minimum Salaries33 (after adjusting
for state and quarter specific inflation from INEGI’'s consumer price indices,

www.ineqi.org.mx/est/contenidos/proyectos/inp/inpc.aspx).

In this analysis we used the purchase of beverages by each household between 1 January 2012 and 31
December 2014. Data from the Nielsen Mexico Consumer Panel Services include the number of units
purchased and the volume and price of each unit. From these we totalled the monthly volume and beverage
categories each household purchased across each of the 36 months. Then we calculated the volume per
capita per day for interpretability. Our beverage categories followed the 2012 National Health and Nutrition
Survey (Encuesta Nacional de Salud y Nutricion) groupings for beverage intake as much as possible22 34;
these were further grouped into larger categories or subgrouped as described in supplemental table 1. We
classified products into beverage categories in 2014 based on product descriptions and sources available on
the internet and in stores. In this study we focus an the top level taxed and untaxed beverages. Our two
categories for taxed beverages were carbonated sodas and non-carbonated sugar sweetened beverages, and
our three categories for untaxed beverages were carbonated drinks such as diet sodas; sparkling, still, or plain
water; and other drinks, including unsweetened dairy beverages and fruit juices. The Consumer Panel Services
did not collect information on purchases of dairy products from all of the sampled households until October
2012 (personal communication). Therefore we limited our analyses of the categories “other untaxed drinks”
and “overall untaxed beverages” to October 2012 through December 2014.

Patient involvement
No patients were involved in setting the research question or outcome measures, nor were they involved in the

design and implementation of the study. There are no plans to involve patients in the dissemination of results.

Descriptive statistics
We present descriptive statistics of the households in the analytic data. Then we present the unadjusted trends

in household purchases as reported during the period January 2012 through December 2014, which includes
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Weighted descriptive statistics of analytic sample from Nielsen Mexico Consumer Panel Services.
Values are weighted means* (standard errors) unless stated otherwise

Before controlling for any potential factors, strong seasonal effects on beverage
View this tabie: purchases need to be considered. In Mexico, seasonality can be due to changes
. View popup i temperature (though these temperature changes are not extreme in Mexico),
» Viewinline | holidays and festivities, and fewer purchases at the beginning of the year after
- the festivities in December (see supplemental fig 1). There is also a decrease in
overall purchases of taxed beverages (see supplemental fig 1a), particularly in
2014. We are only able to present unadjusted purchases since October 2012 for untaxed beverages (see
supplemental fig 1b), and there is an absolute increase in the volume purchased over time.

Model predicted differences in beverage purchases in stores: overall findings
Supplemental table 2 presents the coefficient estimates for each of the beverage categories from the

difference in difference fixed effects models at the household level controlling for socioeconomic status, age,
and sex, and for contextual measures of households. Based on these estimates, we back transformed the
predicted log volumes for each of the 12 post-tax months using Duan smearing.38 We compared estimated
counterfactual volumes purchased in the post-tax period based on pretax trends (expected volumes if the tax
had not been implemented) to adjusted volumes purchased in the post-tax period (based on predicted values
from the model) and derived the absolute and relative differences from January to December 2014.

Table 21 and figure 11 show that for taxed beverages the absolute and relative differences between the post-
tax volume and its counterfactual widened over the 12 post-tax months from —11 mL/capita/day (-5.6% relative
to the counterfactual) in June to =22 mL/capita/day (-12% relative to the counterfactual) by December 2014,
giving an average change of —6.1% over 2014. In total, during 2014 the average urban Mexican purchased
4241 mL (seven 600 mL or 20 oz bottles) fewer taxed beverages than expected (based on pretax trends). This
was related to a decrease in purchases of non-carbonated sugar sweetened beverages (-17% relative to the
counterfactual) and taxed sodas (—1.2% relative to the counterfactual). See supplemental Figure 2.

Table 2
Overall absolute and relative differences in estimated adjusted counterfactuals and post-tax

volume purchased (mL/capita/day)

View this table:

e View popup
e View.inlineg

For untaxed beverages the absolute (and relative) differences were initially higher, at 63 mL/capita/day (7.5%
relative to the counterfactual) in January 2014, and though the difference remained positive, it decreased over
the 12 month post-tax period and was no longer statistically different from the counterfactual by November
2014. None the less, this represents an average increase in the purchase of untaxed beverages, of 36
mL/capita/day (4% relative to the counterfactual), which translates to the purchase of 12 827 mL (21 600 mL or
20 oz bottles) more untaxed beverages by the average urban Mexican over 2014 than expected.

Sensitivity analyses among the untaxed beverages showed that the model appears sensitive to the pretax
period used. Limiting the analyses to untaxed beverages excluding dairy beverages, we found a relative
increase in purchases by 2% when using January 2012 to December 2013 as the pretax period. This was 5%
when using October 2012 to December 2013 as the pretax period. These results suggest that the estimated
4% for all untaxed beverages may be an overestimate, but positive (relative increase) none the less. Given the
nature of incomplete data on beverages from the diaries, we are unable to provide an estimate on the
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Fig 2 Monthly predicted purchases of taxed beverages comparing counterfactual with post-tax from
socioeconomic status stratified models (to show seasonal trends in beverage purchases, predictions do not adjust
for quarter). Source: authors' own analyses and calculations based on data from Nielsen through its Mexico
Consumer Panel Service for food and beverage categories, January 2012 to December 2014. *P<0.001

low socioeconomic status both showed larger differences in the earlier months that became smaller over the
year, whereas changes among households of high socioeconomic status were less steep over the 12 months,

maintaining a difference of 13 to 17 mL/capita/day (1.4% to 1.8%) throughout.
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have focused on taxes for sugar sweetened beverages using model based approaches (owing to the lack of
empirical data on actual taxations) recommend that taxes need to be set at a minimum of 20% to observe the
higher reductions in purchases and consumption that may have an effect on health outcomes.45 The current
Mexican tax is half that level.

However, unpublished monitoring in-store and by the media has revealed aggressive in-store promotions and
marketing to try to retain market shares for sugar sweetened beverages, which may limit both short term and
long term effects. The impacts of these in-store and out of store marketing efforts are unclear. For example,
industries may use a cost shifting strategy of passing more of the tax to the smaller beverage package sizes
than to the larger packages.26 Consequently, consumers may choose to purchase the larger versions, which
are cheaper per liter. Future work that incorporates additional data and qualitative monitoring of industry
marketing and promotions will allow the study of the longer term effects of the tax on sugar sweetened
beverages and the response by industry.

We also found larger reductions in purchases of non-carbonated taxed beverages compared with carbonated
taxed beverages. We hypothesize that this could be due to higher prices and high price elasticities of non-
carbonated beverages, as shown in earlier work46; and consumers shifting to lower priced versions of taxed
carbonated beverages given the large variation in prices.26 Moreover, the reduction in purchases of taxed
sodas and carbonated beverages may be underestimated if purchases of smaller package sizes (which
showed a larger increase in price than larger packages after the tax) are not well reported in the data, as these
are individual purchases that may be consumed on the go and may be underreported by the key household
informant.

Our findings on differential changes by socioeconomic status also shed light on the potential health implications
of the tax in Mexico. Over the 12 month taxation period, households of low socioeconomic status reduced their
intake of taxed beverages by more than 9%, but, more importantly, by December the decline was 17.1% more
than the counterfactual, with a mean of almost 35 mL. Though prevalence rates for overweight and obesity in
the low socioeconomic status group are not significantly higher than those in the higher socioeconomic status
groups for all ages, trends in overweight and obesity are increasing faster in children and adolescents in low !
socioeconomic status groups than in the middle and high socioeconomic status groups.17 Taxes on food and
beverages have been argued to be regressive as the poor pay a higher proportion of their income. However,
results from this study showing a larger reduction in purchases among households of low socioeconomic status
suggest that the burden of the tax was lower than it would have been if there was no differential impact by
socioeconomic status. Additionally, if the tax revenue is appropriated toward decreasing disparities in health or
socioeconomic status, the broader fiscal effects of the tax could arguably be progressive. Although the tax
revenue has not been specifically earmarked, the senate made a resolution to use part of the taxes for f
providing potable water to public schools, particularly in low income areas.

Strengths and limitations of this study
A major limitation of this work is that causality cannot be established, as other changes are occurring

concurrent with the tax, including economic changes, health campaigns about sugar sweetened beverages,
and antiobesity programs. We attempted to deal with potential contextual economic factors by controlling for
state quarterly unemployment rates and state yearly minimum salaries, but this may have been insufficient.
The difference in difference approach attempts to take into account any pre-existing (pretax) trends in
purchases, but it assumes that these trends would have continued if the tax had not been instituted.

Weaknesses include the incomplete data on dairy beverages before October 2012, which limited the overall
analysis for untaxed beverages to a shorter period and likely overestimated the relative increase in purchases
of untaxed beverages during the post-tax period. This is not ideal, as a longer pretax period may have allowed
findings to be more robust. This is true in general (for all beverages), but we were limited by how far back we
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effects of taxes on both sugar sweetened beverages and non-essential energy-dense food on purchases,
diets, and ultimately health outcomes. In addition, future analysis will look at the distribution of changes in food
purchases to determine if the tax on sugar sweetened beverages is more strongly associated with changes
among consumers who purchase and consume larger quantities of sugar sweetened beverages.

What is already know on this topic
Mexico has one of the highest prevalence rates for diabetes, overweight, and obesity in the world

Reducing the consumption of sugar sweetened beverages has been an important target for obesity and
diabetes prevention efforts

Mexico implemented an excise tax of 1 peso/L on sugar sweetened beverages from 1 January 2014

What this study adds
During the first year of the tax, the average volume of taxed beverages purchased monthly was 6% lower
in 2014 than would have been expected without the tax

The reduction was greatest among the households of the lowest socioeconomic status
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