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Abstract. Obesity is a major health challenge. Physical inactivity and
sugar-sweetened beverages (SSB) consumption emerge as two of its main
causes. Our hypothesis is that the main SSB companies use their phil-
anthropic activity, officially aimed to reduce obesity, to satisfy their own
commercial agenda. The objective of this paper is to identify the effect
of the partnerships of the major SSB companies with several organiza-
tions on both physical activity and SSB consumption among adolescents
in the US. To do so we take advantage of the Coca-Cola Transparency
list. We find that the intensity of the investments in non-research part-
nerships by Coca-Cola at a state level has a negative but not significant
effect on adolescents’ physical activity, but a significant positive effect on
sugar-sweetened drinks’ consumption (although the size is very small).
This findings suggest that the partnership schemes of the SSB industry
satisfy their marketing objectives, although they go against the public
health interest.
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1 Introduction

More than a half a billion people in the world suffer obesity. Its incidence is high
enough to consider it as a global epidemic (Bhruosy et al, 2014), and fighting it
is a major health challenge. The United States is not an exception: more than
one third of American adults are obese, and around 17% of children (Ogden et
al., 2014). Obesity increases the risk of many other chronic health conditions
such as diabetes or coronary disease, and, if it is not controlled, it could even
decrease the life expectancy of current US generations compared to their par-
ents’ one (Catenacci et al, 2009). Besides the social costs in terms of a lower life
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quality, obesity is also an economic burden for the national healthcare systems
(Tremmel et al., 2017

The World Health Organization determines that the main causes of obesity
are a poor diet, which includes high levels of sugar-sweetened beverages (SBB)
consumption and implies a rise in the energy intake, physical inactivity, which
generates a low energy expenditure, and the consumption of tobacco and alcohol
(World Health Organization, 2010). There are several publications that stress
the role of SSB-intensive diets on weight gain and other health conditions linked
to it, such as diabetes or coronary diseases (Schulze et al., 2004, Johnson et al.,
2007; Malik et al., 2010). In the same line, the current levels of added sugar con-
sumption in children are large enough to increase their risk of a cardiovascular
disease (Vos et al., 2017). Similar evidence has been found for diet soda, showing
that a rise in diet soda consumption is associated with a long-run increase in
abdominal obesity (Fowler et al., 2015). Moreover, it is a risk factor for dia-
betes, although the underlying mechanisms that explain the positive association
between diet soda and diabetes are still not clear (Gardener et al., 2018).

To understand the magnitude of the effect of sugary-sweetened drinks on
obesity, it is estimated that, for the period between 1977 and 2007, SSBs have
contributed for at least one fifth of the weight increase in the US population
(Woodward-Lopez et al., 2011). Then, reducing the SSB’s consumption becomes
a crucial factor for the battle against obesity.

Despite this apparent evidence there is still an open debate in the medi-
cal literature about the relation between sugar-sweetened beverages and obesity
(Keller and Bucher Della Torre, 2015), although the methodological quality of
the studies could influence the findings. Most of the studies with high quality
ratings find a positive association between SSB consumption and obesity, spe-
cially among overweight children (Della Torre et al., 2016).

Related to the debate in the literature, it has been reported that big soda
companies, such as Coca-Cola, have tried to influence the research on the impact
of SSBs on obesity, providing financial support to projects that highlight the role
physical activity as the principal determinant of obesity, and undermining the
role of diet and soda consumption (Serodio et al., 2018). In addition, the funding

3 Overweight in adults is defined by the World Health Organization as a body mass
index (BMI) greater than or equal to 25, and obesity implies a BMI greater or equal
to 30. For children between 5 and 19 years, overweight is a BMI greater than 1
standard deviation above the World Health Organization Child Growth Standards
Median for each age, and obesity is a BMI greater than 2 standard deviations above.
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of targeted research is only a part of a bigger partnerships’ policy, which also in-
cludes philanthropic donations to non-research institutions and social programs.
In the same line than the research financial support, and besides their apparent
altruistic motivation, non-research partnerships also aim to shift the focus of the
determinants of obesity away from SSB consumption (Aaron and Siegel, 2017).

Then, the SSB industry is lobbying against the public interest to defend its
own commercial interests. However, the possibility that this industry influence
on the public debate through a partnership policy could affect the main causes of
obesity has not been exploited yet. So, we investigate the impact of the SSB in-
dustry partnerships with different organizations to understand whether there is a
causal link between this policy and both physical activity and SSB consumption.
To do so, we take advantage of the Coca-Cola Transparency list to look at how
the intensity of the investment in non-research partnerships by the Coca-Cola
company across the US states affects their ratios of physical activity and soda
consumption among adolescents. We take adolescents as the target population
both for data availability issues and the evidence that it is a factor risk for the
development of obesity and related diseases in adulthood (Biro and Wien, 2010).

Our hypothesis is that, rather than serving altruistic interests to fight the
obesity epidemic, the Coca-Cola partnerships follow brand marketing interests.
Therefore, they don’t contribute to neither an improvement in physical activity
levels nor a reduction in SSB consumption among American adolescents. We
even guess it is the other way around for soda consumption, and a higher in-
tensity of the partnership investment increases soda consumption, which in the
long-run would foster obesity. Two complementary channels that could explain
it are a potential capture of the funded institutions by the company and an
improvement of the brand reputation. The potential effects of the partnerships
on physical activity, and the underlying mechanisms, seem less clear. As far as
we know this is the first work that investigates the impact of the SSB industry
partnership schemes on physical activity and SSB consumption in the US at a
state level.

The paper is structured as follows. In section 2 we review the main findings
of the literature on the SSB industry partnerships and the determinants of soda
consumption. Following it, in section 3 we introduce the Coca-Cola partnerships’
case. Next, in section 4 we discuss our dataset and its potential limitations. In
section 5 we discuss our model, including the endogeneity concern and the strate-
gies to tackle it. In section 6 we analyze the results. The last section includes
the conclusions, where we summarize the main findings and limitations of our
wok, as well as its potential policy implications.
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2 Literature review

In 2015, an article published in The New York Times (O’Connor, 2015) opened
the debate on the Coca-Cola hidden interests in its scientific philanthropic ac-
tivity, accusing the company of financing the research projects that promote the
idea that the role of sugar-sweetened drinks and the high levels of caloric intake
are not main determinants of obesity. This article had a big diffusion around
the world, and inspired researchers from a wide range of scientific disciplines
to investigate deeper the research partnerships of the company. Since then, a
growing literature has emerged in the last years that confirms the concerns of
the 2015’s journalistic piece.

An analysis of internal industry documents, to be more precise mails sent
by the former Chief Health and Science officer of Coca-Cola to a few groups
of academics on 9 July 2014, revealed that the company financed the Global
Energy Balance Network (GEBN), a US-based nonprofit organization intended
to study the causes of obesity, to fulfill the brand commercial interests (Barlow
et al., 2018). The strategy of Coca-Cola was to use the GEBN to reorient the
debate about the obesity towards the idea that physical inactivity is the main
determinant of obesity, exonerating sugar-sweetened drinks from their decisive
role. An analysis of research publications funded by Coca-Cola between 2010 and
2016 in Spain finds that most of them supported the idea that physical inactiv-
ity is the main cause of obesity (Rey-Lopez and Gonzalez, 2018). Although the
available data on research partnerships is scarce, in this paper the sample size
is very small (only 20 observations), hence the results must be taken cautiously.

Another work uses network science and machine learning techniques on the
Web of Science Core Collection database to prove that, in the 2016’s Coca-Cola
Transparency listﬂ the company fails to report most of its research donations
(Serodio et al, 2018). In fact, the company acknowledged only 42 out of 513
research projects where it potentially partnered as a financial support. This sug-
gests that the Coca-Cola Transparency list, due to its incompleteness, is not
as transparent as one could think beforehand. They also identify several re-
searchers funded by Coca-Cola who failed to declare it in their research papers.
Furthermore, using a conservative criterion, the authors recreate the Coca-Cola
Transparency list using the papers and projects misreported by the company.
They find that, in line with other publications, most of the research supported
by Coca-Cola undermines the impact of diet and SSBs consumption on obesity,
fixing the attention on physical inactivity.

4 Coca-Cola updates the transparency list regularly.
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Extending the analysis to non-research partnerships, a study of the two main
soda companies (Coca-Cola and PepsiCo) philanthropic expenditures and spon-
sorships to national health organizations for the period 2011-2015 in the US,
found that these donations were used by the companies as a lobbying mecha-
nism (Aaron and Siegel, 2017). In 97% of the cases, Coca-Cola and PepsiCo lob-
bied against public health interventions to decrease the levels of sugar-sweetened
drinks’ consumption, as for example SSB taxation, through the sponsored insti-
tutions.

We can draw a parallelism with the case of the tobacco industry. An anal-
ysis of internal documents of the tobacco industry showed how the companies
planned to delay and prevent the adoption of laws aimed to regulate tobacco
(Bero et al., 2003). In 1988, three US tobacco companies created The Center for
Indoor Air Research (CIAR), which was intended to fund research projects on
indoor air quality. A review of the projects financed by the CIAR suggests a bias
towards the studies that divert the focus away from the environmental tobacco
smoke as an indoor air pollutant (Barnes and Bero, 1996). Then, although food
and tobacco companies have important differences, SSB industry takes similar
lobbying actions to influence the research and policy agenda than the ones that
the tobacco industry historically performed, with the final goal to defend their
interests (Brownell and Warner, 2009; Fabbri et al., 2018). But, as their prod-
ucts are harmful for the population, these actions are against the public health
interest.

In fact, the debate on whether the food industry should fund public health
institutions is opened and goes beyond the scope of the present work. It involves
multiple scientific disciplines, from medicine to economics, but also philosophy, as
it has a strong ethical component (Aveyard et al., 2016). The main arguments in
favor of food industry research funding are that it employs thousands of individ-
uals and play a crucial role in the economy, so public health organizations should
cooperate and consult them when debating policies to tackle the main health
challenges. However, they stress that industry lobbies should not participate in
the final decision processes. The main argument against their contribution is the
misalignment of objectives, which implies the previously mentioned bias in the
research and policy proposals to serve the industry marketing interests instead
of the general interest.

Previous studies focusing on the regional distribution of sugar-sweetened
drinks beverages consumption patterns have focused on the role of individual
sociodemographic and behavior characteristics (Park et al., 2014). In this work,
they use survey data from the 2011 Behavioral Risk Factor Surveillance System
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for adult Americans, taking a sample of six states, and they run a multivariate
logistic regression. They find that sociodemographic characteristics such as age,
gender or household income increase odds of consuming one or more SSB per
day. Another publication shows regional-driven variations of the odds of consum-
ing at least one SSB per day for American adults (Park et al., 2015). This study
is cross-sectional, dividing the country by census regions and using the 2010
National Health Interview Survey data. Again, they run a multivariate logit re-
gression model. However, they don’t infer the causes of the regional differences
they find, although they make a guess and point beverage environments, mar-
keting and advertising efforts by the industry and cultural norms as potential
causes.

We also find studies on the impact of school-level soda policies on both soda
availability and high school students SSBs consumption. Taking a nationally
representative survey data of American high school students’ health habits,
and school policies data reported directly by the school administrators, there
is evidence that school policies regarding soda affect its availability for students
(Terry-McElrath et al., 2015). Nevertheless, school policies only decreased the
consumption among a specific group, African American students, but not the
overall adolescent population. It suggests that, when schools restrict the access
to SSBs, high-school students find other ways to purchase and consume them.

The economic literature dealing with the sugar-sweetened drinks has focused
on the role of soda taxation on sugar consumption. We find for instance case-
studies of the soda tax impact in reducing regular soda consumption in Cal-
ifornia (Falbe et al., 2016) and Catalonia (Vall and Lopez-Casasnovas, 2018).
They both take a diff-in-diff empirical strategy to show that the price increase
of sugar-sweetened beverages due to taxation has a positive and significant effect
in reducing their consumption, as its demand is not inelastic. However, Vall and
Lopez-Casasnovas (2018) find that this decrease in regular soda consumption is
partially compensated by an increase in diet soda intake. In the same direction,
other works evidence that SSB taxation is not enough to overcome the obesity
epidemic (Bes-Rastrollo et al., 2016).

A few works highlight the role of the economic environment in shifting in-
dividual preferences towards higher levels of obesity (Finkelstein et al., 2010).
They argue that the developments in medicine to overcome the health complica-
tions derived from obesity have reduced the cost of being obese, which, together
with the fact that unhealthier food is cheaper than the healthy alternatives, and
that it is costlier to be physically active at work, has increased the individual
preferences for unhealthy habits. Then, the economic environment provides in-
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centives to individuals to choose a worse diet and a more inactive lifestyle, which
in turn leads to an increase in SSB consumption and obesity rates. However, this
literature has ignored the potential influence of the big firms of the industry on
affecting individual choices through marketing campaigns and aligned research
funding.

3 The Coca-Cola partnerships case

Coca-Cola is the main producer and distributor of sugar-sweetened beverages in
many countries around the world. Besides its most famous product, Coca-Cola,
the company owns other recognizable brands such as Fanta, Nestea, Aquarius
and Powerade. It is probably the most representative firm of the SSB industry,
as the other big corporation, PepsiCo, not only produces and distributes sugar-
sweetened drinks, but also other food such as snacks.

In 2015, as a response to the New York times article that reported the bias
in the scientific research funded by Coca—ColzaEI7 the company published at its
own website the so-called Coca-Cola Transparency listﬂ This list records the
institutions with which the company has collaborated in form of financial sup-
porter. Moreover, the list also includes the name of the programs where the
funds were assigned, the money delivered to each of them, and the year the do-
nation took place. They report the partnerships for the year 2010 onwards. It
is important to state that the published partnerships only include research and
programs funded by The Coca-Cola Company’s US corporate headquarters, The
Coca-Cola Foundation and Coca-Cola North America for programs conducted in
the US (although for the research-oriented funds it also includes investigations
of Canada-based institutions).

However, as the publication of the partner organizations required their per-
mission, not all the partnerships are in the list. According to Coca-Cola, these
anonymous partners received an aggregate amount of funding of 679,000 US dol-
lars in the period 2010-2015. An extra limitation of the list is the fact that there
are around twenty research studies that confirmed receiving Coca-Cola funding
for the same period, but they don’t appear on the Coca-Cola Transparency list
(Serodio et al., 2018). More shocking is the fact that over 400 researchers de-
clared being financed by Coca-Cola but were not acknowledged by the company,
and then they are also out of the Transparency list.

® See section 2.
5 https://www.coca-colacompany.com /transparency/our-commitment-transparency
(Consulted on June 1, 2019).
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Coca-Cola partnerships can be divided in two big groups. One group includes
the research partnerships, and it is defined by the company as any funding pro-
vided to entities based in the US or Canada for research relating to dietary
intake, nutrition, health or physical activity. These research partnerships are la-
beled as research in the type of program section of the Transparency list. The
second group includes the non-research partnerships, defined as funding pro-
vided to entities based in the US for health and well-being programs, as well as
communications activities conducted in the US. The non-research partnerships
are labeled as partnership in the type of program section of the Transparency list.

On December 18 of 2018, in an article published on the company Websit{],
Coca-Cola declared that the main goal of the partnerships program is to fight
the obesity epidemic:

At The Coca-Cola Company, we’ve continued our journey to be a more helpful
and effective partner in efforts to address the serious problem of obesity around
the world. Over the past three years, we’ve listened and learned from the public
health community, our customers, associates and our consumers to understand
the most appropriate role we can play to support the fight against obesity
in a way that is credible, transparent, and beneficial for everyone. We plan
to continue this effort as we endeavor to meet the changing needs of our

consumers and the communities we serve.

This statement might look contradictory, because in the previous section we
have seen that most of the literature stablish a causal link between SSBs con-
sumption and weight gain, and then a first policy that Coca-Cola could under-
take to fight obesity is to retire its products of the market. There is an apparent
conflict between the brand commercial interests, that is, increase the number of
consumers to rise the business volume and profits, and the official intention of
the partnerships scheme. But if we consider that, as we have seen in the liter-
ature review, the company focus its research partnerships in funding projects
that stress the role of physical inactivity on obesity and downplay the role of
a bad diet, it looks that both objectives (profits maximization and eradicating
obesity), from a marketing point of view, can coexist.

Following this idea, we propose the hypothesis that Coca-Cola non-research
partnerships also follow commercial (instead of altruistic) interests, as it is the
case for the research ones. Then, our guess is that an improvement of the Coca-
Cola contribution to non-research partnerships in a given state would increase
its levels of SSB consumption. We base this potential causal link in two potential

7 https://www.coca-colacompany.com /transparency (Consulted on June 1, 2019).
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mechanisms.

The first mechanism is lobbying. With the partnership agreement, the partner
institution becomes partially dependent on the Coca-Cola financial resources. As
more budget constrained is the partner, higher is the dependence. In the same
way, a more generous contribution by Coca-Cola, both in absolute and relative
terms, also implies higher degrees of dependence. Then, Coca-Cola can use the
threat of retiring these funds to align the partner organization agenda with the
own interests of the company, which would result in an increase in SSB con-
sumption.

A paradigmatic example of these lobbying actions of Coca-Cola through the
non-partnership schemes is the case of Save the Children (Aaron and Siegel,
2017). Among other interventions, Save the Children used to promote the intro-
duction of soda taxes. Nevertheless, after receiving more than five million dollars
in 2009 from both Coca-Cola and PepsiCo, the organization removed it from its
policy agenda.

The second channel is marketing. The involvement of the company in financ-
ing organizations with a solid reputation and social programs could improve the
brand reputation, as people would associate it with its philanthropic activities.
Then, individuals would be less reluctant to consume Coca-Cola drinks, result-
ing in a higher SSB consumption.

The potential impact of Coca-Cola non-research partnerships on physical
activity seems less evident. Our guess is that a higher intensity of partnership
funding in a state would not increase physical activity levels. Instead of promot-
ing the most efficient use of the resources to rise it, Coca-Cola would allocate its
money to projects that may have larger public repercussion (or lobby to force
the partners to do it), as a part of the brand’s marketing strategy. However, in
this case we have no solid arguments to think that physical activity would rather
decrease.

4 Data

In this section we describe the data we will use to test our hypothesis. As noted
before, we take advantage of the Coca-Cola Transparency list, and we extract
the information relative to the non-research partnerships of Coca-Cola to build
our panel from it. By the time we consulted it, the list covered partnerships from
January 1 of 2010 to June of 2018, so we have excluded the partnerships of 2018
from the final sample, because they did not cover the full year. From 2010 to
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2017, Coca-Cola records 1311 partnerships with institutions of all kinds.

In the previous section we mentioned Coca-Cola partnerships can be divided
in two groups: research and non-research partnerships. Paying attention to the
non-research ones, we have classified the data in seven subgroups, according
to the purpose of the project to which the expenditure of the partnership was
directed. The groups are: sports, health, education, nutrition, recreation, im-
migration support and others (for the ones which did not fit with any of the
previous groups). We focus our attention on the partnerships financing sports
and health projects, as they are directly linked to lifestyle habits that may affect
our outcomes of interest (physical activity and SSB consumption). At the same
time, these two groups of partnerships are the biggest ones, having together 816
observations out of 1311.

Fig. 1: Annual expenditure by category (thousands of USD)
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In figure 1 we plot the yearly evolution of the aggregate amount spent by
Coca-Cola in both sports (blue bars) and sport+health (red bars) partnerships,
in thousands US Dollars. As we can see, in 2016, the number of both sport and
sport+health partnerships, probably as a result of the diffusion of The New York
Times article (O’Connor, 2015), diminished considerably. This decrease could be
explained both by the possibility that several of the partner institutions financed
by Coca-Cola didn’t give their permission to be included in the list to preserve
their reputation, or they even decided not to partner with Coca-Cola anymore,
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and by a potential drop in the willingness of the company to reveal all the
information about the entities to which it finances.

Figure 2 shows the ratio of the expenditure in sports (blue line) and sport+health
(blue line) partnerships on the total amount of partnerships. We see how, af-
ter the publication of The New York Times article, both groups (sports and
sports+health) decreased their relative weight in the total amount of partner-
ship expenditure. However, while Figure 1 shows a very slow recovery of the
expenditure in these categories in absolute levels for the year 2017, we see that,
in relative terms, the recovery was much stronger.

Fig. 2: Annual expenditure ratio by category
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After classifying the non-research partnerships by groups we investigated
where the money was invested, identifying in which state each program had
been executed. For the programs that don’t reveal the place where they took
place, we have assigned as a state the place where the headquarters of the recip-
ient institution are located. We have also considered that there are institutions
that run programs in other states, besides the headquarters location, so we have
tracked the year and the date to try to identify the place of execution. In a
similar line, for the partnerships associated to projects with an execution period
longer than a year, we have assumed that the spending was equally distributed
across years.
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The data on physical activity and soda consumptiorﬂ for adolescents is ob-
tained from the CDC database (Centers for Disease Control and Prevention of
the United States of America). Additionally CDC provides information about the
proportion of secondary schools that allowed students to purchase soda pop or
fruit drinks from one or more vending machines, or at the school store, canteen,
or snack bar. Data on income per capita, GDP per capita and the educational
level of the population has been extracted from the website of the Census Bu-
reau of the United States. We also take the yearly average temperature per state,
which has been extracted from the NOAA website (National Oceanic and At-
mospheric Administration).

All this information has been compiled and we have subsequently built a
panel with the 51 states of the USA for the period between 2010 and 2017. The
years included in the sample are just eight due to the restriction in the available
information on Coca-Cola partnerships.

A potential limitation of our dataset is that Coca-Cola is hiding informa-
tion on the research projects it finances, making the transparency list not as
transparent as we might think (Serodio et al., 2018). It could also be the case
for the non-research partnerships. This would lead us to a measurement error.
However, the motivation for this lack of transparency is more likely to benefit
the marketing interests of the company. It would imply a potential attenuation
bias, which is not problematic as it would go against our hypothesis shifting the
coefficients towards zero.

In table 1 we report the descriptive statistics for our set of variables. In the
case of money spent on partnerships in the last 3 rows, we observe the presence
of zeros as minimum values, which means that for some states in some years
Coca-Cola did not invest any money in this type of non-research partnerships.
We have taken this detail into account when transforming the variables into
logarithmsﬂ Another thing to mention is that the panel was unbalanced, with
missing information for some certain observations, with missing values for some
individuals in certain periods. The missing values have been imputed by a linear

8 There is no available data on sugar-sweetened beverage consumption, so we approx-
imate it using soda consumption. In fact, the difference between soda and SSBs is
minimal, and sometimes both words are used to refer to the same group of drinks.
The Department of Health of the State of Rhode Island defines that the only differ-
ence is that sports, sweetened tea and energy drinks are included as SSBs, but not as
soda: http://www.health.ri.gov/healthrisks/sugarsweetenedbeverages (Accessed on
June 1, 2019.

In order to avoid negative values when computing the log(0), we take the logarithm
of one plus the value of the variable partnership: log(1 + ).
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Table 1: Descriptive statistics

VARIABLES N mean sd min max
GDP (per capita) 408 53.070 19,998 33.158 181.747
Income 408 40.673 6,900 28.636 67.850
Soda consumption (% adolescents by state) 408 21.91 6.755 10 40.90
Education (%o secondary at least) 408 88.51 3.288 79.60 95.80
Temperature C °© 408 53.35 9.026  24.30 78.70
Physical activity (% adolescents by state) 408 25.17 3144 1340 38.50
Policy (%o schools allow drinks by state) 408 23.36 12.69 2.673 56.10
Populations (thousands) 408 6,221 7.012  564.5 39,399
Sport partnerships (USD thousands by state) 408 136.1 566.7 0 7.356
Health partnerships (USD thousands by state) 408 91.84 367.3 0 3.612
Sportt+health partnerships (USD thousands by 408 227.9 742.6 0 7.366
state)

regression using an OLS estimation. The complete set of variables is described
below:

— Log (GDP per capita): logarithm of the Gross domestic product per
capita by state.

— Log (Income): Personal disposable income per capita by state in constant
2012 US Dollars.

— Soda consumption: Percentage of adolescents (from 9th to 12th grade) of
a certain state who consume at least one sugar-sweetened drink per day.

— Education: percentage of the population with complete high school or a
higher level of education achievement by state.

— Temperature C°: average annual temperature by state.

— Physical activity: Percentage of adolescents (from 9th to 12th grade) of a
certain state who practice one or more hours of moderate and/or vigorous
physical activity per day.

— Population: population by state.

— School policy: proportion of schools in the state that allow the purchase
of sugar-sweetened drinks.

— Sport partnerships: Amount of money invested by Coca-Cola in part-
nerships associated with programs aimed to foster physical activity in each
state.

— Health partnerships: Amount of money invested by Coca-Cola in partner-
ships associated with the prevention of diseases and donations to hospitals
for health campaigns in each State.

— Sport + Health partnerships: Represents the sum of the two previous
items.
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5 Methodology

5.1 Model

In this section we explore the potential causal relation between the intensity
of the non-research partnerships’ investment of The Coca-Cola Company at a
state level and two dependent variables of interest: physical activity and soda
consumption, both in American adolescents. We consider two dependent vari-
ables as a proxy for future obesity, as the data scarcity does not allow us to
investigate the impact of Coca-Cola partnerships in the long-run. That’s why
we investigate the impact of the partnership scheme of Coca-Cola on two of the
main determinants of obesity, physical activity and soda consumption. In doing
so, we capture the short-run impact of these non-research partnerships on in-
creasing the risk for the American adolescents of being obese in the future.

Since we are working on a panel dataset, we build a fixed effects model in
order account for both the state characteristics that don’t change across time
(for example cultural norms), and the ones that are constant across states but
change over time. We first regress physical activity in the adolescent population
on the Coca-Cola expenditure in sports partnerships:

pactyy = Bo + Biln(sport_partng) + B2 Xt + 1 + Vi + €3 (1)

Where the dependent variable pact;; is the percentage of adolescents who prac-
tice physical activity on a daily basis in the state “i” at the year “t”. Our main
explanatory variable, In(sport_partn; ), is the logarithm of the amount of money
spent by Coca-cola in partnerships aimed to promote physical activity, in the
at the year “t”. X is a vector of covariates, including sociodemographic

and weather controls. 7; accounts for the state fixed effects, v; for time fixed

W
1

state
effects and ¢;; is the error term.

In the next equation of our model we change the outcome variable, using the
proportion of adolescents who consume at least one soda drink per day in the
state “i” at the year “t”, instead of physical activity. In is labeled as sdcons;;
in the equation 2. At the same time, we use a new explanatory variable: the
logarithm of Coca-Cola spending in partnerships aimed to promote physical
activity and health campaigns: In(sport.health_partn;). The equation looks as

follows:

sdeonsiy = Bo + Biln(sport.health_partn;) + BoXie +ni + v + €2 (2)

Where X is a vector of covariates, including sociodemographic and weather
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controls, as in the equation 1, but also an additional school soda policies control.
Again, 7); represents the state fixed effects, ; the time fixed effects and €;; the
error term.

5.2 Endogeneity

The specification in equation 2 has a potential problem of omitted variable bias.
This concern is fundamented by two facts. First, the consumption of sugar drinks
in the past could influence soda consumption in the present, as it could have an
addictive component. At the same time, the geographical non-research partner-
ships allocation decision of Coca-Cola could be correlated with the past intensity
of soda consumption, as the company would be more interested in defending its
position and commercial interests in the states where it has larger business vol-
umes.

Then, we would bias upwards the estimated impact of the amount spent in
non-research sports and health partnerships by Coca-Cola on adolescents’ soda
consumption. If that is the case, the assumption of strict exogeneity does not
hold, because the independent variable includes lagged values of the dependent
variable (Arellano, 2003). This means that static panel data models, which rely
on strict exogeneity, would provide biased estimates.

5.3 GMM approach

Our strategy to deal with the endogeneity concern is to use a dynamic panel
data approach. It enables us to relax the strict exogeneity assumption, and then
account for the autoregressive component (Arellano, 2003). We propose the fol-
lowing equation:

sdcons;; = Bysdcons;i—1 + Paln(sport.health_partn;,) + B2 X +1; + v + € (3)

Where we add the lagged value of the dependent variable to the model of the
equation 2 (section 5.1). To tackle the exogeneity issue, Arellano and Bond (Arel-
lano and Bond, 1991) propose an estimator based on the generalized method of
moments (GMM). The Arellano and Bond estimator, also known as difference
GMM, instruments the one-year lagged value of the dependent variable using
other lagged values of the same variable, and the differences of all the variables
of the model. It eliminates the state and time fixed effects by using first differ-
ences, and instruments all the potential endogenous variables that may remain
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in the model by using their lagged values and differences, solving then the en-
dogeneity problem.

We also report the results for the system GMM estimator (Arellano and
Bover, 1995), which uses additional orthogonality conditions. The use of addi-
tional moment conditions makes the estimator more efficient than the difference
GMM. Our specification for the system GMM model is the following, adding a
vector of predetermined (or endogenous) variables, ”W?” | to the previous speci-
fication in equation 3:

sdeons;y = Bysdcons;—1+Baln(sport.health_partng)+Ba Xi+BsWis+ni+vi+e€i

(4)

Running the models, we have considered as a strictly endogenous variable

the one-year lagged value of soda consumption, and as predetermined the GDP

per capita, disposable income and education, and as a exogenous variables the

average annual temperature level per state and the school policy (percentage of
schools in the state that allow the purchase of SSBs).

Even though the GMM estimators were designed to work with samples of
labor and industries with a large number of individuals, they can also be applied
for small samples, as is the case of the present work (Soto, 2009)@

6 Results

In the following pages we report the results of our models. Table 2 shows the
estimations for the equation 1. This is, the regression of physical activity of
adolescents, measured by the percentage of adolescents of the given state who
practice at least one hour of physical activity per day, on the logarithm of the
amount of money spent by Coca-Cola in sports partnerships. In the first speci-
fication we report the fixed-effects estimator without any control. In the second
one, we report it controlling for the GDP per capita and disposable income per
capita of the state. In the third specification we add two additional controls to
the fixed-effects model: education level and average temperature. Although the
most complete specification gives as a negative (but very small) effect of the
sports partnerships on adolescent physical activity, we can see that the coeffi-
cients for all three specifications are not statistically significant. In addition, we

10 Using other estimators obtained with Montecarlo simulations, the author proves that
the System GMM estimates are very precise in terms of sample bias when the sample
is small and it is not at the individual or industry level but at the country or state
level.
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report an OLS estimation, which also finds a slightly negative but not significant
effect.

Table 2: FE/OLS for physical activity (adolescents)

6] @ 3) @
Physical activity (adolescents) FE FE FE QLS
Log (partnership sports) -0.0044 0.0013 -0.0012 -0.0066
(0.0241)  (0.0230)  (0.0224) (0.0243)
Log (GDP per capita) -1.3510 -0.4830 -4.9660%
(4.2550)  (4.4090) (1.0530)
Log (income) 11.1800 9.6000 1.5620
(8.4510)  (8.7960) (1.6650)
Education (% secondary at least) 0.1660 -0.0681
(0.1020) (0.0542)
Temperature C ° 0.1390% -0.050]
(0.0733) (0.0196)
Observations 408 408 408 408
R-squared 0.167 0.190 0.216 0.134
Number of states 51 51 51 51
State F.E.s yes yes yes no
Time F.E.s yes yes yes no
Controls no ves yes yes

Robust standard errors in parentheses
decke p<:0.01. e p‘::0.05. * p<i0.1

Table 3 shows the same model and specifications than table 1, but replacing
adolescent physical activity for adult physical inactivity (measured as a percent-
age of adults in the state that practice less than one hour of physical activity
per day) as a dependent variable. We do it to have more information about the
relation between the Coca-Cola sports partnerships and physical activity ratios.
We obtain the physical inactivity data from The state of Obesity, a collabora-
tive project of the Trust for America’s Health and the Robert Wood Johnson
Foundation. The OLS estimation suggests that a higher intensity of partnership
investment in a state would result in a reduction of the physical inactivity ratio
(and then an increase in physical activity), although the effect is not statistically
significant. This result would support the idea that the partnerships actually con-
tribute to fight the causes of obesity. However, the fixed-effect models suggest
the opposite: a higher investment in partnerships implies a higher proportion of
physically inactive adults. In this case, the coefficient is statistically significant,
although its size is very small. |E|

1 Our independent variable is the logarithm of the amount spent by Coca-Cola in
sports partnership, and our dependent variable is the percentage of adults in the
state that practice less than one hour of physical activity per day. Then, a one



18 Josep Bosch and Eric Torres

Table 3: FE/OLS estimations for physical inactivity (adults)
(D (2) (3 “ (5)

Physical inactivity (adults) FE FE FE FE OLS
Log (partnership sports+health) 0.0290 0.0348 0.0347 0.0375% -0.0411
(0.0213)  (0.0214)  (0.0212) (0.0212) (0.0378)
Log (GDP per capita) -6.0140%*  -6,0390%%  -7.7840%%*  -42060***
(2.4960)  (2.9870) (2.8870) (1.0150)
Log (income) 13.550%%% 13.5000%** 15.0100%** 1.5210
(4.4480)  (4.3680) (4.4640) (1.9690)
Education (% secondary at least) 0.0160 0.0570 -0.3980%#*
(0.0895) (0.0940) (0.0829)
Temperature C © -0.2080%%*  0.1050%%%
(0.0745) (0.0256)
Observations 408 408 408 408 408
R-squared 0.568 0.581 0.581 0.591 0.313
Number of states 51 51 51 51 51
State F.E.s yes yes yes yes no
Year F.E.s yes yes yes yes no
Controls no es es yes res

Robust standard errors in parentheses
i p(),01, ** p=<0.05, * p=0.1

Table 4 reports the estimation results for adolescents’ soda consumption
(equation 2). Again, the first column reports the fixed-effects model without
control variables. The second adds the GDP per capita and disposable income
per capita as control variables. The third fixed-effects specification addition-
ally adds the education and weather controls. The fourth specification adds the
school policy control to the third specification. We also report the OLS estima-
tion. Again, the OLS coefficient is aligned with the official purpose of Coca-Cola
partnerships, as it finds a negative impact of the spending in sports and health
partnerships on adolescents’ soda consumption, although it is not significant.
However, if we consider the fourth fixed-effects specification (the most complete
one), the within group estimator provides a positive and statistically significant
effect of the intensity of the Coca-Cola spending in sports and health partner-
ships on soda consumption. But the size of the coefficient is very small, as a one
percent increase in the amount spend in sports and health partnerships increases
the proportion of individuals than consume at least one soda per day only in
0.0007 percentage points.

As a robustness check for table 4 results, in table 5 we report the same model
and specifications, but adding the amount spent in nutrition partnerships to the
main regressor, because, although the magnitude spent in nutrition partnerships
is low compared to the one of sports and health partnerships, it is logical to

percent increase in the amount spent by Coca-Cola in sport partnerships would
increase the proportion of physically inactive adults (0.01)31 percentage points.
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Table 4: FE/OLS estimations for soda consumption (adolescents)

(1) 2 (3) “) (%)
Soda consumption (adolescents) FE FE FE FE OLS
Log (partnership sports+health) 0.0694** 0.0789%## 0.0765%#* -0.0346
(0.0276) (0.0282) (0.0272 (0.04350)
Log (GDP per capita) -17.8500%% -18.6900%%* -18.9600%** 9 54207+
(5.7820) (5.9950) (6.1590) (1.3390)
Log (income) 26.9400%%F  26.8400%F*  27.0800%** -31.1900%**
(8.1390) (7.7770) (7.6640) (3.2900)
Education (% secondary at least) 0.2100% 0.2170%# -0.3650%+*
(0.1060) (0.1050) (0.1130)
Temperature C © -0.0629 -0.0645 0.1140%*#
(0.1030) (0.1040) (0.0338)
Policy (% schools allow drinks) -0.0342 0.0470%
(0.0342) (0.0282)
Observations 408 408 408 408 408
R-squared 0.827 0.845 0.848 0.849 0.483
Number of states 51 51 51 51 51
State F.E.s yes ves yes yes no
Year F.E.s ves ves yes ves no
Controls no ves yes yes yes

Robust standard errors in parentheses
#% p<0.01, ** p<0.05, * p<0.1

think that they may also influence sugar drinks’ consumption. Nevertheless, the
coefficients barely change.

Table 5: FE/OLS estimations for soda consumption (adolescents)

o) @ ® @ 6
Soda consumption (adolescents) FE FE FE FE OLS
Log (partnership 0.0679%%  0.0764%%%  0.0786%%*  0.0730%%* -0.0422
sports+health+nutrition)
(0.0276) (0.0282) (0.0276) (0.0272) (0.0431)
Log (GDP per capita) -18.0600%**  -18.8700%%* .19.1300%** 9.5750%%*
(5.8430) (6.0470) (6.2000) (1.3100)
Log (income) 26.4400%#% 26,3000 26.5500%#%  -31.0600%**
(8.1260) (7.7570) (7.6620) (3.2800)
Education (% secondary at least) 0.2130%* 0.2200%* -0.3710%%*
(0.1060) (0.1050) (0.1140)
Temperature C° -0.0589 -0.0605 0.1150%**
(0.1020) (0.1030) (0.0339)
Policy (% schools allow soda drinks) -0.0339 0.0475%
(0.0322) (0.0282)
Observations 408 408 408 408 408
R-squarsd 0.827 0.844 0.847 0.849 0.483
Number of states 51 51 51 51 51
State F.E.s yes yes ves yes no
Year F.Es yes yes yes yes no
Controls no yes yes yes yes

Robust standard errors in parentheses
i 50 01, #F p<0.05, * p=0.1

Table 6 reports the results adding the one-year lagged value of soda consump-
tion as an additional regressor. First, we report the OLS results, where we find
that the sports and health partnerships have a negative non-significant impact.
In column 2 we report the within group estimator, which shows a significant
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positive effect. However, the coefficient is less than a half of the one found in
the fourth specification of table 4, providing supportive evidence to the omitted
variable bias concern. As the strict exogeneity assumption is not satisfied, both
the OLS and the fixed-effects models provide biased and inconsistent estimates,
and we cannot rely on their coefficients.

Table 6: GMM/FE/OLS estimations for soda consumption (adolescents)

(1) 2) (3) (C)]
Soda consumption (adolescents) OLS FE Diff-GMM  System-GMM
Log (partnership sports+health) -0.0139 0.0270% 0.03620%* 0.0323%%
(0.0105) (0.0146)  (0.0148) (0.0148)
Log (income) -1.3400% 15.9500%%% 15.6600%%%  14.0200%%*
(0.7200) (3.4790)  (4.5450) (4.5280)
Log (GDP per capita) 0.3350 -8.8350%%* -4.7370 -3.9150
(0.3210) (2.926)  (4.2740) (4.3300)
Temperature C° -0.0045 0.0179 0.0387 0.1410%*
(0.0065) (0.0515)  (0.0470) (0.0557)
Education (% secondary school at least) 0.0320 0.1420 0.1370 0.1010
(0.0238) (0.0885)  (0.0916) (0.0927)
Policy (% schools allow soda drinks) -0.0037 -0.0272% -0.0114 -0.0097
(0.0060) (0.0158)  (0.0178) (0.0178)
Lag (soda consumption) 0.9580%%%* 0.6980%%%  (0.6680%** 0.6860%**
(0.0125) (0.0338)  (0.0417) (0.0440)
Observations 357 357 306 357
R-squared 0.977 0.927
Number of states 51 51 51 51

Robust standard errors in parentheses
FE p<0.01, ¥* p<0.05, * p<0.1

In the third column of the same table 6 we report the results for the difference
GMM model. The difference GMM model suggests that a one percent increase
in the intensity of sports and health partnerships’ investment by Coca-Cola in-
creases the percentage of adolescents who consume at least one soda per day in
0.0004 percentage points. The coefficient is statistically significant. In the fourth
column we present the results of the system GMM model. The estimated impact
of the partnerships on the soda consumption of adolescents is almost the same
that we found in the difference GMM specification (positive but very small), and
it is also statistically significant. The coefficient is 0.03, which means that a one
percent increase in the intensity of sports and health partnerships’ investment
by Coca-Cola increases the proportion of adolescents who consume at least one
soda drink per day in 0.0003 percentage points.

During the overall period covered by our dataset (2010-2017), 14 out of the
51 states of our sample did not receive any fund from the Coca-Cola sports
and health partnerships. This relatively high proportion of zeros could bias the
estimated impact of the partnerships downwards. To account for it, in table 7
we replicate the estimates of the table 6 restricting our sample to the states
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that received a positive amount of Coca-Cola investment in sports and health
partnerships between 2010 and 2017 (removing the 14 with zeros for all the
periods). Our estimates barely change.

Considering a one percent increase in the amount of expenditures in part-
nerships by Coca-Cola is not very informative of the size of the effect it has on
soda consumption. To find more interpretable magnitudes, we sort the states
according to the average annual amount of money received from Coca-Cola in
the form of sports and health partnerships in the period covered by our panel
(2010-2017). If a state located in the median of the average sports and health
partnership expenditures’ distribution experiences an increase in the amount
spent that puts him in the top position, becoming the state with the highest
expenditure, then the proportion of adolescents who consume at least one soda
per day would only increase in this state would only increase in 0.17 percentage
points. If the state located in the third quartile in terms of partnership spending
becomes the first, the percentage of adolescents who consume at least one soda
per day in this state would increase in 0.1 percentage points. Then, although
the coefficient for sports and health partnerships found in the GMM models is
positive and statistically significant, the size is very low.

Table 7: GMM/FE/OLS estimations for soda consumption (adolescents)

0 @ B @)
Soda consumption (adolescents) OLS FE Diff-GMM  System-GMM
Log (partnership sports+health) -0.0161 0.0320% 0.0389%** 0.0360%*
(0.0109)  (0.0161)  (0.0169) (0.0160)
Log (income) -1.3030% 13.3400%%  15.9200%* 14.8200%%
(0.7630) (5.4260) (6.7090) (6.6940)
Log (GDP per capita) 0.3750 -5.5720 -3.2790 -2.2340
(0.3250) (4.1110) (4.1750) (4.0620)
Temperature C° -0.0083 -0.0099 0.0224 0.1100
(0.0064)  (0.0573)  (0.0631) (0.0676)
Education (% secondary at least) 0.0271 0.0623 0.0478 0.0108
(0.0244)  (0.0646)  (0.0655) (0.0722)
Poliey (% schools allow soda drinks) 0.0016 -0.0163 0.0038 0.0046
(0.0069) (0.0182) (0.0214) (0.0221
Lag (soda consumption) 0.9480%%% 0. 7060%#%  (0.6070%%%  (.7140%%*
(0.0153) (0.0429) (0.0541) (0.0541)
Observations 259 259 222 259
R-squared 0.978 0.935
Number of states 37 37 37 37

Robust standard errors in parentheses
#hE p<0.01, ¥ p<0.05, * p=<0.1
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7 Conclusions

Our study investigates the effect of the SSB industry partnerships’ programs
on both physical activity and sugar drinks consumption among US adolescents,
which in turn are among the main causes of obesity. To do so, we build a panel
dataset of the partnership spending of Coca-Cola at a state level for the pe-
riod 2010-2017. We also divide the non-research partnerships of Coca-Cola into
different groups according to the type of programs they support. We run two
fixed-effects models.

The first uses the physical activity ratios of adolescent population as the de-
pendent variable, and the expenditures of Coca-Cola in sports partnerships as
the main regressor. We don’t find any significant impact of the intensity of the
partnerships intended to foster physical activity and the proportion of adoles-
cents who practice sport regularly.

The second fixed effects model takes the percentage of adolescents who con-
sume soda regularly as the dependent variable, and the Coca-Cola spending in
sports and health partnerships as the main regressor. In that case we find a
significant positive effect, suggesting that Coca-Cola partnership program not
only has no significant effects on physical activity, but also increases soda con-
sumption, but the size of the effect is very small.

Considering both outcomes, the results suggest that the Coca-Cola partner-
ship program actually rises the risk of suffering obesity in the future. This point
is supported by the GMM estimators, as they also find a positive (but small) and
significant effect of the intensity of the partnership expenses and soda consump-
tion. Then, we confirm our hypothesis that Coca-Cola partnerships are another
marketing tool of the company, and instead of fighting effectively against obesity
they are intended to strengthen its market position.

As long as we know, this is the first paper that tries to estimate the causal
relationship between the SSB industry partnership programs and the soda con-
sumption at a state level, and to use the Coca-Cola Transparency list for causal
inference purposes. However, our findings must be seen cautiously. Due to data
scarcity, our sample is not very large, and we can only identify the effect of the
partnerships on the proportion of adolescents who practice physical activity or
consume soda regularly. It would be interesting to see the effects on all age co-
horts of population, as well as on the intensity of the SSB consumption among
each cohort, instead of just the percentage of regular consumers. At the same
time, we don’t have data on Coca-Cola marketing expenditure at a state level,
which could give us a wider picture of Coca-Cola marketing investment effort
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and the relative weight of partnerships on it. The main reason is that the mar-
keting strategy is designed at a national and supranational level.

It could also be interesting to look at what extent our results can be extrapo-
lated in other contexts outside the USA, but Coca-Cola only publishes its Trans-
parency list for the US. The state-level approach we take in this work assumes
that there is no effect of the partnership intensity in one state on the outcomes
of interest of other states. This assumption seems unrealistic, and future studies
should take into account the potential effects of partnership spending on other
states, specially in the neighbor ones.

Finally, our findings have interesting policy implications. First, they suggest
that governments should make an effort to increase the transparency in the phil-
anthropic activity of big SSB corporations. A transparent accountability exercise
would prevent the companies to use their partners’ network to influence individ-
ual consumption decisions. At the same time, in countries where philanthropic
activities benefit from generous tax deductions due to their apparent social con-
tribution, governments should probably rethink these tax benefit schemes.
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