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A B S T R A C T

Sugar-sweetened beverage (SSB) taxation has emerged as a priority policy for promoting health and funding
investments in communities most affected by diet-related disease. There are now 8 U.S. jurisdictions and over 40
countries that have implemented SSB taxes. Evaluations show that these policies reduce SSB consumption and
purchasing while raising revenues to fund public health, education, and equity. However, there have been few
analyses of the ethical considerations of SSB taxation. Using a framework for evaluating the ethics of public
health interventions, this paper considers the ethical aspects of SSB excise taxes with respect to: physical health,
psychosocial well-being, equality, informed choice, liberty, social and cultural values, and responsibility.
Available evidence suggests there is a strong ethical case for levying SSB excise taxes on manufacturers and
distributors. SSB excise taxes reduce consumption and purchasing of SSBs and are expected to meaningfully
reduce obesity and diet-related morbidity and mortality. Because SSB taxes are specific to a product and its
manufacturers, they are unlikely to harm psychosocial health by stigmatizing people who are overweight. SSB
excise taxes should lead to greater equality because the health and social benefits are progressive (i.e., low-
income individuals are likely to accrue the largest benefits from the tax, even more so when revenues are spent
on health and social equity). Meanwhile, the average consumer cost burden that would result if distributors raise
SSB prices in reponse to the tax is minimally regressive. Regarding liberty, SSB taxes do not eliminate the option
of buying SSBs, but if SSB distributors raise SSB prices, it becomes somewhat more expensive to continue
purchasing the same amount of SSBs. Meanwhile, the taxes expand beverage options by funding drinking water
availability and prompting industry to expand offerings of unsweetened drinks and SSBs containing less sugar.
Furthermore, by averting poor health, SSB taxes should expand overall freedom to pursue one's goals. Informed
choice could be facilitated by seeing a higher SSB shelf price (which indicates a drink contains added sugar) and
exposure to nutrition education funded with tax revenues. SSB taxation is unlikely to negatively interfere with
social or cultural values because taxation would not eliminate having SSBs for special occasions, and SSBs are
not a staple of traditional diets. Lastly, SSB taxation attributes responsibility for health in a manner that reflects
industry's contribution to obesity and the multisectoral solutions that are needed to prevent diet-related disease.

1. Introduction

Sugar-sweetened beverage (SSB) consumption is responsible for an
estimated 184,000 deaths per year worldwide from obesity, obesity-
related cancers, diabetes, and cardiovascular disease. [1] Taxation of
SSBs has emerged as a global strategy [2] to improve public health by
reducing consumption of SSBs and generating revenue [3,4] for public
health and health equity programs, including those that address the
social determinants of health (e.g., early care and education). SSB
taxation as a public health strategy has its origins in the prior success of
taxation for tobacco control [5] and calls to better fund disease pre-
vention. [6] To exemplify the latter, Jacobson and Brownell [6] noted
that government spending to promote healthy diets was “negligible”
and dwarfed by spending on soft drink ads. This imbalance, they

argued, could be ameliorated in part by funding prevention efforts with
small taxes on SSBs. [6]

Although taxing soda is not a new concept (39 U.S. states taxed soda
as of 2014) [7], implementing taxes on SSBs with the explicit intent of
improving public health is a recent occurrence. U.S. soda taxes im-
plemented before 2014 consisted mainly of sales taxes; [8] whereas the
new generation of public health SSB taxes are typically excise taxes
levied on distributors. In 2014, Mexico set off a wave of these new SSB
taxes in the U.S. and globally when it implemented a 1-peso-per-liter
excise tax on SSBs. Now, 8 U.S. jurisdictions and over 40 countries have
implemented SSB taxes. [9] To date, these taxes have reduced con-
sumption or purchasing of taxed beverages [10–17] and have funded
public health, education, and equity programs, such as installation of
clean drinking water in public schools, food security programs during
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the COVID-19 pandemic, healthy retail in low-income neighborhoods,
and free prekindergarten for low-income families. [18–21]

SSB taxes have been endorsed by the World Health Organization,
[2] American Heart Association (AHA), American Academy of Pedia-
trics, [22] and other prominent health organizations. However, SSB
taxes have also been controversial and failed to pass in many jurisdic-
tions. The most vocal opposition has come from the beverage industry.
Many of the arguments for and against SSB taxes are ethical arguments,
yet there have been few analyses of the ethical implications of SSB
taxation. [23,24] The ethics of any policy are critical for voters, pol-
icymakers, public health practitioners, and policy implementors to
weigh. This paper considers the ethical implications of SSB taxes.

2. Ethical implications of SSB excise taxes

One of the key rationales for SSB taxes is that SSB consumption
contributes to obesity and diet-related chronic diseases. Therefore, this
analysis uses a framework developed for evaluating the ethics of obe-
sity-related public health programs. [25] This framework, by ten Have
and colleagues, [25] considers the impact of programs on: physical
health and health behaviors, psychosocial well-being, equality, in-
formed choice, liberty, social and cultural values, privacy, and re-
sponsibility. In addition to health and psychosocial consequences, this
analysis considers economic consequences that can impact health and
well-being. Because they are related concepts, informed choice and
liberty will be discussed together, and privacy will not be examined due
to lack of relevance.

2.1. Physical health and health behaviors

2.1.1. SSBs taxation reduces consumption and purchasing of SSBs
A critical consideration for any public health intervention is whe-

ther it improves health or the health behaviors known to determine
health outcomes. There is strong evidence that SSB taxation reduces
purchasing and consumption of SSBs. For instance, in response to
Mexico's 1-peso/liter SSB tax, purchase of SSBs dropped 10% by year
two of the tax. [15] Likewise, within a year of Berkeley, CA im-
plementing a 1-cent/oz SSB tax, supermarket sales of SSBs declined
10%, [12] and SSB consumption in low-income neighborhoods dropped
21%; [10] after 3 years, this decrease in consumption was 52%. [11]
Within a year of the sweetened beverage tax in Philadelphia, PA (which
also applies to artificially-sweetened beverages), net sales of taxed
beverages decreased 38%, [13] adult soda consumption declined 31%,
[26] and SSB consumption declined among adults overall [14] and
children who were frequent SSB consumers. [26] Likewise, SSB taxes
led to significant reductions in sales or consumption of taxed beverages
in Seattle, WA [27]; Catalonia, Spain; [16] and Saudi Arabia (which has
a carbonated beverage tax). [28] Teng et al. [17] conducted a meta-
analysis of 17 studies of SSB taxes and found that these taxes, scaled to
10%, reduced SSB consumption/purchases by 10%. The authors con-
clude that SSB taxes “have been effective in reducing purchase and
dietary intake” of SSBs. [17] Although it will be years before the health
impacts of reduced SSB consumption manifest, modeling studies predict
meaningful reductions in BMI, obesity, type 2 diabetes, and cardio-
vascular disease. [3,4] A nation-wide 1-cent/oz tax is predicted to avert
101,000 disability-adjusted life years and gain 871,000 quality-ad-
justed life years over a decade in the U.S. [3]

Most public-health SSB taxes have been excise taxes, which are le-
vied on distributors or manufacturers. Excise taxes reduce SSB con-
sumption through several possible mechanisms. The most well-studied
mechanism is that excise taxes usually result in higher retail prices,
[12,13,27,29–31] reducing demand for the taxed products. This hap-
pens because SSB distributors typically respond to taxation by raising
prices to retailers, which then raise SSB prices for consumers. Relatively
small excise taxes (e.g., 20%) can produce meaningful reductions in SSB
consumption (e.g., −24%). [32] Second, during political campaigns

leading up to enactment of SSB taxes, pro-tax arguments have high-
lighted the health harms of SSBs. [33] Public exposure to this in-
formation could help consumers make informed choices to lower their
SSB consumption. [34] Third, SSB tax revenues can be used to fund
programs that further discourage SSB consumption. [21,35] Fourth,
SSB taxes—particularly those that are tiered or levied based on sugar
content—can reduce consumption of added sugar by incentivizing
manufacturers to reformulate SSBs to contain less sugar [36–38] or to
expand their portfolio of unsweetened beverages. In the UK, which has
a tiered tax, sales of sugar from SSBs declined 30% over 4 years, at-
tributed mostly to reformulation. [36] There is a dearth of research on
the extent to which SSBs have been reformulated by simply removing
sugars, versus replacing sugars with non-nutritive sweeteners (NNS).
Both approaches should reduce obesity and risk for type 2 diabetes in
adults, but uncertainties around long-term health consequences of NNS
for children have prompted concerns about potential overuse of NNS in
reformulation. [39] It should be noted though that neither SSBs nor
beverages containing NNS are recommended for children. [40,41]

2.1.2. SSB tax revenues fund public health and education
To date, SSB tax revenues in the U.S. have been largely dedicated to

health equity programs; accessibility of drinking water, physical ac-
tivity, and healthy food, especially for children and low-income popu-
lations; public parks and recreation; healthy beverage campaigns;
dental services; the CDC's Diabetes Prevention Program; nutrition
education in public schools; universal prekindergarten; and community
college tuition. [18–21,35,42,43] These programs aim to directly im-
prove health or to address the social determinants of health (e.g.,
education), particularly in communities most affected by SSB mar-
keting, consumption, and diet-related disease.

2.2. Psychosocial health

Ten Have et al. [25] were chiefly concerned about the potential for
an intervention to cause unwarranted fear and concern, stigmatization
and blame of individuals who are overweight, and weight-based dis-
crimination. SSB taxation is unlikely to contribute to any of these
outcomes for the reasons below; however, these psychosocial measures
have not been included in SSB tax evaluations.

First, data on SSB consumption and health knowledge suggest in-
sufficient awareness and concern. There is strong evidence that SSBs
cause weight gain and increase risk for type 2 diabetes, heart disease,
and tooth decay. [44–46] Yet, over 60% of children and 50% adults in
the U.S. consume SSBs daily, [47] often exceeding daily added sugar
limits [48,49] from SSBs alone. Although this daily consumption could
be a choice made with full awareness of health consequences, research
suggests that it is not. Studies indicate misperceptions about the
healthfulness of SSBs, particularly fruit-flavored drinks, sports drinks,
sweetened water, and fruit-flavored soda. [50–52] Seeing a slightly
higher shelf price at the point-of-selection is unlikely to result in un-
warranted fear and concern. Instead, this higher price may act as a cue
to more carefully consider one's beverage selection. This cue, together
with exposure to pro-tax campaign messaging about health con-
sequences of SSBs, may empower consumers to make healthier choices.

Second, it is unlikely for SSB excise taxes to stigmatize individuals
based on weight or disease status. First SSBs are consumed broadly by
individuals of all sizes. [53] Second, excise taxes target a product and
its distributors, not individuals who are overweight. Although pro-tax
campaigns have used obesity prevention as a rationale for taxation,
they also emphasize other health outcomes (e.g., type 2 diabetes, heart
disease), the high sugar content of SSBs, [33] and plans to use revenues
to fund popular programs (e.g., universal Prekindergarten). [54] In-
stead of blaming individuals for SSB consumption, pro-tax messaging
has focused on industry's responsibility (e.g., aggressive marketing
tactics). [33,55]

Lastly, the programs funded by SSB tax revenues may have positive
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psychosocial outcomes by expanding opportunities for health and
education (e.g., nutrition education, universal prekindergarten, parks
and recreation opportunities, water availability).

2.3. Economic consequences

Modeling studies predict that SSB taxation will result in sizeable
health care cost savings [3,4] and increased productivity by reducing
chronic disease. [56] However, public announcements from business
owners and industry-sponsored reports have claimed negative eco-
nomic impacts of the tax, particularly job loss. The peer-reviewed em-
pirical research thus far does not support claims of job loss. Using data
from the Pennsylvania Department of Labor, Lawman et al. [57] found
no statistically significant change in unemployment claims in Phila-
delphia compared to neighboring counties for affected industries or
across all industries in the 14 months following the tax. Likewise,
Guerrero-Lopez et al. [58] found no significant declines in national
employment in related industries associated with Mexico's SSB tax in
the 3 years following implementation. A simulation study of SSB taxes
in California and Illinois estimated a net gain in jobs from SSB excise
taxes. This study predicted that any potential beverage sector job losses
would be offset by new employment in other sectors. [59] According to
the City of Philadelphia, their beverage tax funded 250 new jobs,
mostly in education. [19] Although job loss claims about SSB taxation
have not borne out in the empirical literature on SSB tax implementa-
tions, job losses in some sectors would not be ethically disqualifying.
The extent and magnitude of harm resulting for job losses would need
to be evaluated against benefits of job creation, healthcare cost savings,
[3,4] increased productivity. [56]

Macroeconomic impacts of SSB taxes are expected to be positive for
the reasons outlined above; however, economic impacts on individuals
will vary by their response to the tax and whether they are reached by
funded programs. Those who make no alterations in SSB purchasing
and who are unaffected by tax-funded programs would likely experi-
ence a net increase in costs to sustain their SSB purchasing. This sets
SSB taxation apart from other SSB policies, like warning labels [60]: If
distributors raise SSB prices in response to a tax, this would impose
economic consequences on individuals who continue to purchase SSBs.
However, individuals who respond by meaningfully reducing SSB
purchases would experience an increase in disposable income by
spending less on SSBs and potentially out-of-pocket healthcare costs.
Those who participate in programs funded by SSB taxes like free pre-
kindergarten could also experience economic gains.

2.4. Equality

Both pro- and anti-tax arguments have focused on equality, parti-
cularly fair distribution. However, as Barnhill and King [24] note, there
is disagreement “about what it is that must be fairly distributed.” Tax
opponents have focused on distribution of money, arguing that SSB
taxes are regressive (i.e., result in a higher cost burden for low-income
than high-income individuals) and are therefore unfair. Whereas, tax
proponents emphasize distribution of health and social benefits, ar-
guing that SSB taxes are progressive (i.e., result in a greater distribution
of good health, educational opportunities, and other benefits to low-
income individuals) thereby promoting equality.

As is the case with any flat tax or fee, if an SSB excise tax raises retail
prices, the tax would be regressive with respect to income: a low-in-
come individual would spend a greater percent of their income on the
added cost than would a high-income individual. However, flat taxes
and fees are widespread (e.g., general sales taxes, tobacco tax, parking
fees), and “the fact that a specific tax is regressive is not usually con-
sidered a decisive argument against it.” [24] This is particularly the
case for taxes on items that are not necessities, like SSBs or tobacco.
Furthermore, claims about the degree of regressivity of SSB taxes ap-
pear to have been exaggerated. A systematic review found only a small

difference in the impact of SSB taxes on spending between low- and
high-income households (e.g., an additional 0.1–1.0% of annual
household income for low-income vs. 0.03–0.6% for high-income
households). [61] For instance, a study modeling a 20% SSB excise tax
in Australia estimated that spending on SSBs would increase by only AU
$3.80 (0.3%) more per person per year in the lowest vs. highest SES
groups. [62] Studies modeling effects of SSB taxes in the U.S. estimated
they would result in less than a $2 average difference in annual
spending increases between high and low-income individuals.
[61,63–65] Evidence from Mexico's SSB tax shows that low-income
households reduced their purchasing of SSBs by 3 times as much as
high-income households, lessening the tax burden on low-income
households.

This greater reduction is SSB purchases among low-income house-
holds in Mexico provides direct evidence that SSB taxes have pro-
gressive impacts on health behaviors. [15] Compared to other groups,
lower-income and racial/ethnic minority populations are exposed to
more advertising for SSBs, [66–68] consume more SSBs, [44] and suffer
disproportionately from diet-related chronic disease. [69,70] Thus,
most modeling studies of SSB taxes in Western and Latin American
countries predict that low-income and/or racial/ethnic minority
households would experience the largest reduction in SSB consumption;
largest gain in health- or disability-adjusted life year; and greatest re-
duction in obesity, chronic disease, and/or health care costs.
[62,71–73] Additionally, in the U.S., SSB tax revenues have largely
been spent on promoting health and social equity. [18,19,21,35,42,43]
Thus, SSB taxes may have a net benefit for low-income households. [23]

2.5. Informed choice and liberty

Because they are interrelated, informed choice will be discussed
alongside liberty. An informed (or autonomous) choice is one that is
made (1) sufficiently free from external control—i.e., interference with
liberty, (2) with an understanding of available options and their effects,
and (3) with the psychological capacity to make choices that conforms
with one's values and goals. [24]

Before probing these concepts, it is necessary to acknowledge that
beverage choices (in absence of taxation) are not free of external con-
trol. Beverage choices are shaped by the availability of options, ad-
vertising, and other practices like subsidies, meal defaults, product
placement, and preferential pricing. [74–76] Second, excise taxes are
levied on the seller (i.e., SSB distributor) and not the buyer: “Sellers are
free to assume the cost of the tax” [23] by not raising prices. However,
because sellers do tend to raise prices, this paper considers how taxa-
tion impacts buyers' autonomous choice.

2.5.1. Freedom from external control
Higher prices that result from SSB taxes restrict liberty in some

ways, while expanding it in others. By raising retail prices, SSB excise
taxes do not prohibit the purchase of SSBs, but as described by Véliz
et al., [23] SSB taxes remove the option of paying a slightly lower price
for SSBs (typically 10–20% lower). To put this price difference into
context, from 1980 to 2011, the real price of carbonated drinks dropped
by >30% in the U.S. [32] SSB taxes only partially reverse the histori-
cally low SSB prices in the U.S. For very low-income individuals,
however, even a small price difference means not having the choice to
consume as much SSBs as before, [23] or having to purchase a cheaper
brand, or in bulk, to maintain the same consumption. Most beverage
choices remain unchanged though.

SSB taxes also expand beverage options. SSB tax revenues have been
used to increase access to free drinking water. [35] SSB taxes that are
tiered or levied based on sugar content have prompted manufacturers
to offer additional sizes of SSBs [77] and reformulate their products to
contain less sugar. [37,78] Beyond beverage choices, the gains in health
from lower SSB consumption would expand freedom to pursue life goals
more broadly, further enhancing liberty. [23] Thus, while SSB taxation
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may limits some beverage options, it expands other beverage options
and life choices more broadly.

A final point regarding liberty is one of fairness over who—industry
or government—may influence consumer choice, particularly when
industry actions reflect a profit motive and government actions “reflect
a concerns for the well-being of its citiznes.” [23] As Schwartz et al.
[74] note, “…retailers and manufacturers are already influencing con-
sumers in ways that are detrimental to their health, and if it is ethical to
use strategies to sell more unhealthy products, it is certainly ethical to
use alternative strategies to sell fewer.”

2.5.2. Understanding of choices and their outcomes
SSB taxation may improve understanding of beverage options and

their effects. Evidence from national surveys suggests that there is a
lack of sufficient understanding about the healthfulness of SSBs. In one
survey, over half of parents perceived that a common sweetened water
brand was healthy, [50] and in another survey, nearly half of youth
believed that sports drinks were healthy. [52] Studies also indicate
much higher health perceptions of fruit-flavored drinks than regular
soda, despite similar sugar content. [50,51] A higher shelf price re-
sulting from an SSB tax could fill this information gap by alerting the
customer that a fruit-flavored SSB, for example, contains added sugar,
despite looking like juice. Nutrition education [35] funded by tax rev-
enues also serves to enhance understanding about the effects of dif-
ferent beverage options. However, there is a lack of empirical research
on how SSB taxes affect SSB-related health knowledge.

2.5.3. Psychological capacity
As Barnhill and King [24] described, the “psychological capacity to

control our eating…can be diminished by multiple factors:” food ad-
diction, [79] social influences, environmental influences, lack of time
and energy, and insufficient satiety cues from liquid calories. [80,81]
For customers with adequate knowledge about the effects of SSBs but
diminished psychological capacity, seeing a higher shelf price could
activate their health knowledge at the point-of-selection. This could
prompt the consumer “to consider more alternatives and to reflect on
the value she derives from the beverage.”[23] However, research has
not explored whether this contemplation occurs when consumers are
faced with higher prices.

Through the three mechanisms described above, SSB taxes may
enhance decision making that is consistent with one's goals—whether
those goals are to improve health by drinking fewer SSBs, or to main-
tain current consumption, despite known health effects, because of
pleasure or other value derived from SSB consumption.

2.5.4. Collective choice
SSB taxation is a direct consequence of voters’ choice. In most U.S.

cities with SSB excise taxes, individuals made the collective choice to
enact SSB taxes by voting for them through direct democracy. Most of
these taxes passed with wide margins of support (e.g., 74% in Berkeley,
62% in San Francisco, CA). This indicates that most individuals in these
communities believed SSB taxation to be an acceptable policy. U.S.
nationwide polling shows a similar pattern of majority support (57%)
for SSB taxes that fund pre-school, children's health, and obesity pre-
vention programs, [82] but there is variation in support by geography
and political party. [82–84] Likewise, a meta-analysis of studies from
around the world examining political and public acceptability of SSB
taxes found 66% majority support for SSB taxes that fund health in-
itiatives. [85]

2.6. Social and cultural values

Many foods and beverages have significant social, religious, ethnic,
and cultural value. [86] For example, sticky rice cake (bánh chưng) on
Vietnamese new year, turkey on Thanksgiving, cake on a birthday, or
matzo ball soup for Passover. The pertinent questions here are: does an

SSB tax “hamper participation in social and cultural practices” such that
it “diminishes positive feelings of community,” [25] and does it target
only certain cultural groups? Because an SSB tax would not preclude
the option of having SSBs on special occasions, it seems unlikely to
diminish positive feelings of community. Even if SSBs are consumed less
often, there are many substitutes (e.g., diet soda, sparkling water or
juice, unsweetened tea) that are unlikely to diminish the overall value
of an occasion. However, empirical research has not explored these
issues, perhaps due the perceived unlikelihood of harm to social and
cultural values. Second, given that SSBs are not a staple food of any
traditional diets, it appears unlikely that an SSB tax would unfairly
target a specific culture or cuisine.

2.7. Responsibility

Policies and interventions convey information about whose re-
sponsibility it is to promote health. The causes of obesity are complex
and have their roots in the environmental changes that occurred in the
past several decades (e.g., changes in food marketing, availability, and
affordability; access to spaces for physical activity; portion sizes).
[87,88] Thus, it is ethically problematic when interventions put the
onus entirely on the individual. To address diet-related disease, action
will be required by individuals, families, institutions, government, and
industry. [87] SSB excise taxes touch upon multiple levels of respon-
sibility. First, individuals and their elected policymakers were re-
sponsible for enacting SSB taxes via direct democracy or by legislative
action. Second, by incentivizing reformulation of products, SSB taxes
place onus on the beverage industry to be part of the solution. It is also
the responsibility of the SSB distributor, not the individual, to pay the
excise tax; as one policy scientist said, “It's in keeping with the ‘polluter
pays’ principle that the manufacturers (as opposed to the consumers)
pay—especially if the revenue raised is invested on measures to im-
prove health.” [89] SSBs generate negative externalities in the form of
healthcare costs for the government and ultimately tax payers, and
collecting the tax is a way of recouping costs. Although SSB distributors
could assume the cost of the tax without raising prices, distributors
typically do raise prices. The consumer is then responsible to act upon
that price increase. The government is responsible for administering the
tax and allocating its revenues. When institutions (e.g., school nutrition
programs, community health organizations) are funded by tax revenues
for health-related programs, they are responsible for health promotion
as well. Thus, SSB excise taxes result in a fairer distribution of re-
sponsibility than programs targeting just one party.

3. Discussion

There are now 8 U.S. jurisdictions and over 40 countries that have
implemented SSB taxes, with more likely to follow. [90] This paper
considered the ethical implications of SSB taxation using a framework
that ten Have and colleagues [25] designed for analyzing the ethics of
obesity-related interventions. The analysis of available evidence sug-
gests there is a strong ethical case for SSB excise taxes. These taxes are
defensible across each relevant domain in ten Have's framework.

In summary, there is substantial evidence that SSB excise taxes re-
duce consumption and purchasing of SSBs, [10–17,27] a health beha-
vior that contributes to weight gain and risk of cardiometabolic disease.
Modeling studies predict population declines in obesity and diet-related
disability and mortality from SSB taxation. [3,4] SSB tax revenues are
funding evidence-based interventions (e.g., prekindergarten, Diabetes
Prevention Program) for improving health and well-being. Because SSB
taxes are specific to a product and its manufacturers, they are unlikely
to adversely impact psychosocial health by stigmatizing people who are
overweight. Evidence to date projects positive economic impacts from
large reductions in health care costs, [3,4] and increased productivity.
[56] The net impact of SSB excise taxes is likely to be greater equality
because low-income individuals are expected to accrue the largest
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health benefits from the tax. The tax appears to reduce SSB consump-
tion in low-income households the most, [15] and to date, tax revenues
have largely been spent on health and social equity in the US. Re-
garding liberty, SSB taxes do not eliminate the option of buying SSBs. If
SSB distributors raise SSB retail prices in response to a tax, this elim-
inates the option for the consumer to buy the exact same brand and
amount of SSBs at the same price—a narrow restriction on options.[23]
Meanwhile, the tax can expand beverage options by funding drinking
water availability and prompting industry reformulation, and expand
overall freedom by averting poor health. Informed choice may be fa-
cilitated by seeing a higher SSB shelf price (indicating a drink contains
added sugar) and by exposure to nutrition education funded with tax
revenues. SSB taxation is unlikely to negatively interfere with social or
cultural values: Taxation would not eliminate having SSBs for special
occasions, SSBs are not a staple of traditional diets, and there are many
potential SSB substitutes (e.g., sparkling water, unsweetened tea, diet
soda) to serve or share during social occasions. Lastly, SSB taxation
attributes responsibility for health to industry, government, institu-
tions, and individuals. This spread of responsibility accurately reflects
the complex causes of obesity and recommended solutions.[87]

This analysis identified some areas where more research could
better elucidate ethical implications of SSB taxes. For instance, future
SSB tax evaluations could include measures of consumer knowledge of
the health consequences of SSBs, consumer empowerment, alignment of
consumer's post-tax behaviors with their long-term goals, weight bias,
social and cultural values around food, and perceived attribution of
responsibility for obesity. There is also the need to continue to evaluate
the long-term health and behavioral impacts of SSB taxes and the
programs they fund. This includes continuing to build the evidence base
on how SSB taxation impacts health and social equity.

A separate but related issue that requires ethical examination is the
SSB industry's response to SSB taxation and public health nutrition
polices. This response has included funding studies that cast doubt on
the scientific evidence linking SSBs to health, funding non-profit or-
ganizations that divert the focus away from SSBs and toward physical
inactivity, bringing legal challenges to SSB taxation [91] and spending
over $100 million since 2009 on anti-tax campaigns. In anti-tax ads, the
SSB industry has used deceptive [21,92] messaging that equates an SSB
tax to a grocery tax that raises the price of foods. Ads have featured
images of produce and quotes from store owners, some who later said
they were misled by the anti-tax campaign. One Oakland store owner
featured in anti-tax ads later said, “They tried to use me, and use the
business.” [93] Another SSB industry response has been lobbying for
state preemption of new local SSB taxes. State preemption, a strategy
long used by tobacco and firearms industries, takes away voters’
freedom of choice to decide for themselves if they want SSB taxation in
their community. [94,95] These industry actions warrant scholarship
into their ethical implications.

4. Conclusions

The prevalence of diet-related diseases continues to rise in the U.S.
and globally. By 2030, it is projected that half of all American adults
will be classified as obese. [96] Multiple policies and multi-sector ac-
tions are needed to reverse the obesity epidemic and prevent diet-re-
lated diseases. This analysis finds that SSB excise taxes are one such
policy that appears to be both effective and ethically defensible.

Acknowledgement

The author would like to thank Anna Grummon for sharing initial
thoughts on this topic.

Funding

JF's time for this publication was supported by the National Institute

Of Diabetes And Digestive And Kidney Diseases of the National
Institutes of Health under Award Number K01DK113068 and by the
USDA National Institute of Food and Agriculture, Hatch project
1016627. The content is solely the responsibility of the author and does
not necessarily represent the official views of the NIH or USDA.

References

[1] G.M. Singh, R. Micha, S. Khatibzadeh, S. Lim, M. Ezzati, D Mozaffarian, Estimated
global, regional, and national disease burdens related to sugar-sweetened beverage
consumption in 2010, Circulation 132 (8) (2015) 639–666, https://doi.org/10.
1161/circulationaha.114.010636.

[2] World Health Organization. Taxes on sugary drinks: why do it?: world Health
Organization; 2017.

[3] M.W. Long, S.L. Gortmaker, Z.J. Ward, et al., Cost effectiveness of a sugar-swee-
tened beverage excise tax in the U.S, Am. J. Prev. Med. 49 (1) (2015) 112–123,
https://doi.org/10.1016/j.amepre.2015.03.004.

[4] P. Wilde, Y. Huang, S. Sy, et al., Cost-effectiveness of a US national sugar-sweetened
beverage tax with a multistakeholder approach: who pays and who benefits, Am. J.
Public Health 109 (2) (2019) 276–284, https://doi.org/10.2105/ajph.2018.
304803.

[5] F.J. Chaloupka, A. Yurekli, G.T Fong, Tobacco taxes as a tobacco control strategy,
Tob. Control 21 (2) (2012) 172–180, https://doi.org/10.1136/tobaccocontrol-
2011-050417.

[6] M.F. Jacobson, K.D. Brownell, Small taxes on soft drinks and snack foods to pro-
mote health, Am. J. Public Health 90 (6) (2000) 854–857 https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC1446261/pdf/10846500.pdf Published 2000/06/10.

[7] J.F. Chriqui, S.S. Eidson, F.J Chaloupka, State sales taxes on regular soda (as of
January 1, 2014)-BTG fact sheet. Chicago, Health Policy Center, Institute for Health
Research and Policy, University of Illinois, ILChicago, 2014 at.

[8] J.F. Chriqui, F.J. Chaloupka, L.M. Powell, S.S Eidson, A typology of beverage
taxation: multiple approaches for obesity prevention and obesity prevention-related
revenue generation, J. Public Health Policy 34 (3) (2013) 403–423, https://doi.
org/10.1057/jphp.2013.17.

[9] Global Food Research Program, University of North Carolina at Chapel Hill. Multi-
country obesity prevention initiative: resources. http://globalfoodresearchprogram.
web.unc.edu/multi-country-initiative/resources/. Published 2019. Accessed
February 25, 2019.

[10] J. Falbe, H.R. Thompson, C.M. Becker, N. Rojas, C.E. McCulloch, K.A Madsen,
Impact of the Berkeley excise tax on sugar-sweetened beverage consumption, Am. J.
Public Health 106 (10) (2016) 1865–1871, https://doi.org/10.2105/ajph.2016.
303362.

[11] M.M. Lee, J. Falbe, D. Schillinger, S. Basu, C.E. McCulloch, K.A Madsen, Sugar-
sweetened beverage consumption 3 years after the Berkeley, California, sugar-
sweetened beverage tax, Am. J. Public Health 109 (4) (2019) 637–639, https://doi.
org/10.2105/ajph.2019.304971.

[12] L.D. Silver, S.W. Ng, S. Ryan-Ibarra, et al., Changes in prices, sales, consumer
spending, and beverage consumption one year after a tax on sugar-sweetened
beverages in Berkeley, California, US: a before-and-after study, PLoS Med. 14 (4)
(2017) e1002283, , https://doi.org/10.1371/journal.pmed.1002283.

[13] C.A. Roberto, H.G. Lawman, M.T. LeVasseur, et al., Association of a beverage tax on
sugar-sweetened and artificially sweetened beverages with changes in beverage
prices and sales at chain retailers in a large urban setting, JAMA 321 (18) (2019)
1799–1810, https://doi.org/10.1001/jama.2019.4249.

[14] Y. Zhong, A.H. Auchincloss, B.K. Lee, G.P Kanter, The short-term impacts of the
Philadelphia beverage tax on beverage consumption, Am. J. Prev. Med. 55 (1)
(2018) 26–34, https://doi.org/10.1016/j.amepre.2018.02.017.

[15] M.A. Colchero, J. Rivera-Dommarco, B.M. Popkin, S.W Ng, In Mexico, evidence of
sustained consumer response two years after implementing a sugar-sweetened
beverage tax, Health Aff. 36 (3) (2017) 564–571, https://doi.org/10.1377/hlthaff.
2016.1231.

[16] M.A. Royo-Bordonada, C. Fernandez-Escobar, L. Simon, B. Sanz-Barbero, J Padilla,
Impact of an excise tax on the consumption of sugar-sweetened beverages in young
people living in poorer neighbourhoods of Catalonia, Spain: a difference in differ-
ences study, BMC Public Health 19 (1) (2019) 1553, https://doi.org/10.1186/
s12889-019-7908-5.

[17] A.M. Teng, A.C. Jones, A. Mizdrak, L. Signal, M. Genc, N Wilson, Impact of sugar-
sweetened beverage taxes on purchases and dietary intake: systematic review and
meta-analysis, Obes. Rev. 20 (9) (2019) 1187–1204, https://doi.org/10.1111/obr.
12868.

[18] M. Minkler, J. Estrada, S. Dyer, S. Hennessey-Lavery, P. Wakimoto, J Falbe, Healthy
retail as a strategy for improving food security and the built environment in San
Francisco, Am. J. Public Health 109 (S2) (2019) S137–s140, https://doi.org/10.
2105/ajph.2019.305000.

[19] City of Philadelphia. Philly beverage tax: where the money goes. https://www.
phila.gov/posts/mayor/2017-04-03-philly-beverage-tax-where-the-money-goes/.
Published2017. Accessed January 29, 2020.

[20] Phillips J. SF soda tax funds find new purpose: fighting hunger during COVID-19
pandemic. San Francisco Chron.. June 12, 2020;Food.

[21] Falbe J., Grummon A.H., Rojas N., Ryan-Ibarra S., Silver L.D., Madsen K.A.
Implementation of the First US Sugar-Sweetened beverage tax in Berkeley, CA,
2015-2019. Am. J. Public Health. 2020:e1–e9. 10.2105/ajph.2020.305795.

[22] N.D. Muth, W.H. Dietz, S.N. Magge, et al., Public policies to reduce sugary drink

J. Falbe Physiology & Behavior 225 (2020) 113105

5

https://doi.org/10.1161/circulationaha.114.010636
https://doi.org/10.1161/circulationaha.114.010636
https://doi.org/10.1016/j.amepre.2015.03.004
https://doi.org/10.2105/ajph.2018.304803
https://doi.org/10.2105/ajph.2018.304803
https://doi.org/10.1136/tobaccocontrol-2011-050417
https://doi.org/10.1136/tobaccocontrol-2011-050417
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1446261/pdf/10846500.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1446261/pdf/10846500.pdf
http://refhub.elsevier.com/S0031-9384(20)30419-4/sbref0007
http://refhub.elsevier.com/S0031-9384(20)30419-4/sbref0007
http://refhub.elsevier.com/S0031-9384(20)30419-4/sbref0007
https://doi.org/10.1057/jphp.2013.17
https://doi.org/10.1057/jphp.2013.17
http://globalfoodresearchprogram.web.unc.edu/multi-country-initiative/resources/
http://globalfoodresearchprogram.web.unc.edu/multi-country-initiative/resources/
https://doi.org/10.2105/ajph.2016.303362
https://doi.org/10.2105/ajph.2016.303362
https://doi.org/10.2105/ajph.2019.304971
https://doi.org/10.2105/ajph.2019.304971
https://doi.org/10.1371/journal.pmed.1002283
https://doi.org/10.1001/jama.2019.4249
https://doi.org/10.1016/j.amepre.2018.02.017
https://doi.org/10.1377/hlthaff.2016.1231
https://doi.org/10.1377/hlthaff.2016.1231
https://doi.org/10.1186/s12889-019-7908-5
https://doi.org/10.1186/s12889-019-7908-5
https://doi.org/10.1111/obr.12868
https://doi.org/10.1111/obr.12868
https://doi.org/10.2105/ajph.2019.305000
https://doi.org/10.2105/ajph.2019.305000
https://www.phila.gov/posts/mayor/2017-04-03-philly-beverage-tax-where-the-money-goes/
https://www.phila.gov/posts/mayor/2017-04-03-philly-beverage-tax-where-the-money-goes/


consumption in children and adolescents, Pediatrics 143 (4) (2019) e20190282, ,
https://doi.org/10.1542/peds.2019-0282.

[23] C. Veliz, H. Maslen, M. Essman, L.S. Taillie, J Savulescu, Sugar, taxes, & choice,
Hastings Cent. Rep. 49 (6) (2019) 22–31, https://doi.org/10.1002/hast.1067.

[24] A. Barnhill, K.F. King, Ethical agreement and disagreement about obesity preven-
tion policy in the United States, Int. J. Health Policy Manag. 1 (2) (2013) 117–120,
https://doi.org/10.15171/ijhpm.2013.21.

[25] M. ten Have, A. van der Heide, J.P. Mackenbach, I.D de Beaufort, An ethical fra-
mework for the prevention of overweight and obesity: a tool for thinking through a
programme's ethical aspects, Eur. J. Public Health 23 (2) (2013) 299–305, https://
doi.org/10.1093/eurpub/cks052.

[26] J. Cawley, D. Frisvold, A. Hill, D Jones, The impact of the Philadelphia beverage tax
on purchases and consumption by adults and children, J. Health Econ. 67 (2019)
102225, , https://doi.org/10.1016/j.jhealeco.2019.102225.

[27] L.M. Powell, J. Leider, The impact of Seattle's sweetened beverage tax on beverage
prices and volume sold, Econ. Hum. Biol. 37 (2020) 100856, , https://doi.org/10.
1016/j.ehb.2020.100856.

[28] R. Alsukait, P. Wilde, S.N. Bleich, G. Singh, S.C Folta, Evaluating Saudi Arabia's
50% carbonated drink excise tax: changes in prices and volume sales, Econ. Hum.
Biol. 38 (2020) 100868, , https://doi.org/10.1016/j.ehb.2020.100868.

[29] J. Falbe, N. Rojas, A.H. Grummon, K.A Madsen, Higher retail prices of sugar-
sweetened beverages 3 months after implementation of an excise tax in Berkeley,
California, Am. J. Public Health 105 (11) (2015) 2194–2201, https://doi.org/10.
2105/ajph.2015.302881.

[30] J. Falbe, M.M. Lee, S. Kaplan, N.A. Rojas, A.M. Ortega Hinojosa, K.A Madsen,
Higher sugar-sweetened beverage retail prices after excise taxes in Oakland and San
Francisco, Am. J. Public Health 110 (7) (2020) 1017–1023, https://doi.org/10.
2105/ajph.2020.305602.

[31] M.A. Colchero, J.C. Salgado, M. Unar-Munguia, M. Molina, S. Ng, J.A Rivera-
Dommarco, Changes in prices after an excise tax to sweetened sugar beverages was
implemented in Mexico: evidence from urban areas, PLoS ONE 10 (12) (2015)
e0144408, , https://doi.org/10.1371/journal.pone.0144408.

[32] L.M. Powell, J.F. Chriqui, T. Khan, R. Wada, F.J Chaloupka, Assessing the potential
effectiveness of food and beverage taxes and subsidies for improving public health:
a systematic review of prices, demand and body weight outcomes, Obes. Rev. 14 (2)
(2013) 110–128, https://doi.org/10.1111/obr.12002.

[33] Somji A., Nixon L., Mejia P., Azizi M., Arbatman L., Dorfman L. Soda tax debates in
Berkeley and San Francisco: an analysis of social media, campaign materials and
news coverage. Berkeley Media Stud. Grp.; January 2016.

[34] R.L. Taylor, S. Kaplan, S.B. Villas‐Boas, K Jung, Soda wars: the effect of a soda tax
election on university beverage sales, Econ. Inq. 57 (3) (2019) 1480–1496.

[35] Bennet S., Draper N., Farnsworth I., McBride F. Bay area sugar-sweetened beverage
taxes: an evaluation of community investments. https://food.berkeley.edu/wp-
content/uploads/2019/05/GSPP-Soda-Tax-Evaluation-Final-Draft_withdate.pdf.
Published2019. Accessed October 27, 2019.

[36] L.K. Bandy, P. Scarborough, R.A. Harrington, M. Rayner, S.A Jebb, Reductions in
sugar sales from soft drinks in the UK from 2015 to 2018, BMC Med. 18 (1) (2020)
20, https://doi.org/10.1186/s12916-019-1477-4.

[37] N. Stacey, C. Mudara, S.W. Ng, C. van Walbeek, K. Hofman, I Edoka, Sugar-based
beverage taxes and beverage prices: evidence from South Africa's Health Promotion
Levy, Soc. Sci. Med. 238 (2019) 112465, , https://doi.org/10.1016/j.socscimed.
2019.112465.

[38] P. Scarborough, V. Adhikari, R.A. Harrington, et al., Impact of the announcement
and implementation of the UK soft drinks industry levy on sugar content, price,
product size and number of available soft drinks in the UK, 2015-19: a controlled
interrupted time series analysis, PLoS Med. 17 (2) (2020), https://doi.org/10.1371/
journal.pmed.1003025 e1003025-e1003025.

[39] V. Sambra, S. López-Arana, P. Cáceres, et al., Overuse of non-caloric sweeteners in
foods and beverages in Chile: a threat to consumers' free choice, Front Nutr. 7
(2020) 68, https://doi.org/10.3389/fnut.2020.00068.

[40] M.B. Vos, J.L. Kaar, J.A. Welsh, et al., Added sugars and Cardiovascular disease risk
in children: a scientific statement from the American Heart Association, Circulation
135 (19) (2017) e1017–e1034, https://doi.org/10.1161/cir.0000000000000439.

[41] Lott M., Callahan E., Welker Duffy E., Story M., Daniels S. Healthy beverage con-
sumption in early childhood: recommendations from key national health and nu-
trition organizations. Consensus Statement. 2019.

[42] City of Seattle Office of Sustainability & Environment. Sweetened beverage tax
community advisory board. https://www.seattle.gov/environment/sustainable-
communities/food-access/sweetened-beverage-tax-community-advisory-board.
Published 2020. Accessed January 29, 2020.

[43] Colorado CoB. Health Equity Advisory Committee (HEAC). https://boulderco-
lorado.gov/human-services/health-equity-advisory-committee. Published 2020.
Accessed January 31, 2020.

[44] V.S. Malik, B.M. Popkin, G.A. Bray, J.P. Despres, F.B Hu, Sugar-sweetened bev-
erages, obesity, type 2 diabetes mellitus, and cardiovascular disease risk,
Circulation 121 (11) (2010) 1356–1364, https://doi.org/10.1161/circulationaha.
109.876185.

[45] F.B. Hu, Resolved: there is sufficient scientific evidence that decreasing sugar-
sweetened beverage consumption will reduce the prevalence of obesity and obesity-
related diseases, Obes. Rev. 14 (8) (2013) 606–619, https://doi.org/10.1111/obr.
12040.

[46] J.F. Tahmassebi, M.S. Duggal, G. Malik-Kotru, M.E.J Curzon, Soft drinks and dental
health: a review of the current literature, J. Dent. 34 (1) (2006) 2–11, https://doi.
org/10.1016/j.jdent.2004.11.006.

[47] S.N. Bleich, K.A. Vercammen, J.W. Koma, Z Li, Trends in Beverage Consumption
Among Children and Adults, 2003-2014, Obesity (Silver Spring) 26 (2) (2018)

432–441, https://doi.org/10.1002/oby.22056.
[48] U.S. Department of Health and Human Services and U.S. Department of Agriculture.

2015 – 2020 Dietary Guidelines for Americans. 8th Edition. 2015.
[49] R.K. Johnson, L.J. Appel, M. Brands, et al., Dietary sugars intake and cardiovascular

health: a scientific statement from the American Heart Association, Circulation 120
(11) (2009) 1011–1020, https://doi.org/10.1161/circulationaha.109.192627.

[50] C.R. Munsell, J.L. Harris, V. Sarda, M.B Schwartz, Parents' beliefs about the
healthfulness of sugary drink options: opportunities to address misperceptions,
Public Health Nutr. 19 (1) (2016) 46–54, https://doi.org/10.1017/
s1368980015000397.

[51] T. Bucher, M. Siegrist, Children's and parents' health perception of different soft
drinks, Br. J. Nutr. 113 (3) (2015) 526–535, https://doi.org/10.1017/
s0007114514004073.

[52] D. Zytnick, S. Park, S.J Onufrak, Child and caregiver attitudes about sports drinks
and weekly sports drink intake among U.S. youth, Am. J. Health Promot. 30 (3)
(2016) e110–e119, https://doi.org/10.4278/ajhp.140103-QUAN-8.

[53] S.N. Bleich, Y.C. Wang, Y. Wang, S.L Gortmaker, Increasing consumption of sugar-
sweetened beverages among US adults: 1988-1994 to 1999-2004, Am. J. Clin. Nutr.
89 (1) (2009) 372–381, https://doi.org/10.3945/ajcn.2008.26883.

[54] R.M. Kane, V.S. Malik, Understanding beverage taxation: perspective on the
Philadelphia beverage tax's novel approach, J. Public Health Res. 8 (1) (2019)
1466, https://doi.org/10.4081/jphr.2019.1466.

[55] R.W. Marriott, J.P. Dillard, Sweet talk for voters: a survey of persuasive messaging
in ten U. S. sugar-sweetened beverage tax referendums, Crit. Public Health (2020)
1–10, https://doi.org/10.1080/09581596.2020.1724263.

[56] T. Nomaguchi, M. Cunich, B. Zapata-Diomedi, J.L Veerman, The impact on pro-
ductivity of a hypothetical tax on sugar-sweetened beverages, Health Policy (New
York) 121 (6) (2017) 715–725, https://doi.org/10.1016/j.healthpol.2017.04.001.

[57] H.G. Lawman, S.N. Bleich, J. Yan, M.T. LeVasseur, N. Mitra, C.A Roberto,
Unemployment claims in Philadelphia one year after implementation of the swee-
tened beverage tax, PLoS ONE 14 (3) (2019) e0213218, , https://doi.org/10.1371/
journal.pone.0213218.

[58] C.M. Guerrero-Lopez, M. Molina, M.A Colchero, Employment changes associated
with the introduction of taxes on sugar-sweetened beverages and nonessential en-
ergy-dense food in Mexico, Prev. Med. 105s (2017), https://doi.org/10.1016/j.
ypmed.2017.09.001 S43-s49.

[59] L.M. Powell, R. Wada, J.J. Persky, F.J Chaloupka, Employment impact of sugar-
sweetened beverage taxes, Am. J. Public Health 104 (4) (2014) 672–677, https://
doi.org/10.2105/ajph.2013.301630.

[60] A.H. Grummon, M.G. Hall, J.P. Block, et al., Ethical Considerations for Food and
Beverage Warnings, Physiol. Behav. 222 (2020) 112930, , https://doi.org/10.1016/
j.physbeh.2020.112930.

[61] K. Backholer, D. Sarink, A. Beauchamp, et al., The impact of a tax on sugar-swee-
tened beverages according to socio-economic position: a systematic review of the
evidence, Public Health Nutr. 19 (17) (2016) 3070–3084, https://doi.org/10.1017/
s136898001600104x.

[62] A. Lal, A.M. Mantilla-Herrera, L. Veerman, et al., Modelled health benefits of a
sugar-sweetened beverage tax across different socioeconomic groups in Australia: a
cost-effectiveness and equity analysis, PLoS Med. 14 (6) (2017) e1002326, , https://
doi.org/10.1371/journal.pmed.1002326.

[63] C. Zhen, E.A. Finkelstein, J. Nonnemaker, S. Karns, J.E Todd, Predicting the effects
of sugar-sweetened beverage taxes on food and beverage demand in a large demand
system, Am. J. Agric. Econ. 96 (1) (2014) 1–25, https://doi.org/10.1093/ajae/
aat049.

[64] C. Zhen, M.K. Wohlgenant, S. Karns, P Kaufman, Habit formation and demand for
sugar-sweetened beverages, Am. J. Agric. Econ. 93 (1) (2011) 175–193, https://doi.
org/10.1093/ajae/aaq155.

[65] B.-.H. Lin, T.A. Smith, J.-.Y. Lee, K.D Hall, Measuring weight outcomes for obesity
intervention strategies: the case of a sugar-sweetened beverage tax, Econ. Hum.
Biol. 9 (4) (2011) 329–341, https://doi.org/10.1016/j.ehb.2011.08.007.

[66] D.L. Cassady, K. Liaw, L.M Miller, Disparities in obesity-related outdoor advertising
by neighborhood income and race, J. Urban Health 92 (5) (2015) 835–842, https://
doi.org/10.1007/s11524-015-9980-1.

[67] E.A. Dowling, C. Roberts, T. Adjoian, S.M. Farley, R Dannefer, Disparities in sugary
drink advertising on New York City streets, Am. J. Prev. Med. (2020), https://doi.
org/10.1016/j.amepre.2019.09.025.

[68] Harris J.L.Sugary drink FACTS 2014: sugary drink marketing to youth: some pro-
gress but much room to improve. Rudd Center for Food Policy and Obesity; 2014.

[69] C.L. Ogden, M.D. Carroll, B.K. Kit, K.M Flegal, Prevalence of childhood and adult
obesity in the United States, 2011-2012, JAMA 311 (8) (2014) 806–814, https://
doi.org/10.1001/jama.2014.732.

[70] J. Falbe, C. Cotterman, J. Linchey, K.A Madsen, Ethnic disparities in trends in high
BMI Among California adolescents, 2003-2012, Am. J. Prev. Med. (2016), https://
doi.org/10.1016/j.amepre.2016.02.010.

[71] A.I. Vecino-Ortiz, D. Arroyo-Ariza, A tax on sugar sweetened beverages in
Colombia: estimating the impact on overweight and obesity prevalence across socio
economic levels, Soc. Sci. Med. 209 (2018) 111–116, https://doi.org/10.1016/j.
socscimed.2018.05.043.

[72] A. Sharma, K. Hauck, B. Hollingsworth, L Siciliani, The effects of taxing sugar-
sweetened beverages across different income groups, Health Econ. 23 (9) (2014)
1159–1184, https://doi.org/10.1002/hec.3070.

[73] T.A. Mekonnen, M.C. Odden, P.G. Coxson, et al., Health benefits of reducing sugar-
sweetened beverage intake in high risk populations of California: results from the
cardiovascular disease (CVD) policy model, PLoS ONE 8 (12) (2013) e81723,
https://doi.org/10.1371/journal.pone.0081723.

[74] M.B. Schwartz, D.R. Just, J.F. Chriqui, A.S Ammerman, Appetite self-regulation:

J. Falbe Physiology & Behavior 225 (2020) 113105

6

https://doi.org/10.1542/peds.2019-0282
https://doi.org/10.1002/hast.1067
https://doi.org/10.15171/ijhpm.2013.21
https://doi.org/10.1093/eurpub/cks052
https://doi.org/10.1093/eurpub/cks052
https://doi.org/10.1016/j.jhealeco.2019.102225
https://doi.org/10.1016/j.ehb.2020.100856
https://doi.org/10.1016/j.ehb.2020.100856
https://doi.org/10.1016/j.ehb.2020.100868
https://doi.org/10.2105/ajph.2015.302881
https://doi.org/10.2105/ajph.2015.302881
https://doi.org/10.2105/ajph.2020.305602
https://doi.org/10.2105/ajph.2020.305602
https://doi.org/10.1371/journal.pone.0144408
https://doi.org/10.1111/obr.12002
http://refhub.elsevier.com/S0031-9384(20)30419-4/sbref0034
http://refhub.elsevier.com/S0031-9384(20)30419-4/sbref0034
https://food.berkeley.edu/wp-content/uploads/2019/05/GSPP-Soda-Tax-Evaluation-Final-Draft_withdate.pdf
https://food.berkeley.edu/wp-content/uploads/2019/05/GSPP-Soda-Tax-Evaluation-Final-Draft_withdate.pdf
https://doi.org/10.1186/s12916-019-1477-4
https://doi.org/10.1016/j.socscimed.2019.112465
https://doi.org/10.1016/j.socscimed.2019.112465
https://doi.org/10.1371/journal.pmed.1003025
https://doi.org/10.1371/journal.pmed.1003025
https://doi.org/10.3389/fnut.2020.00068
https://doi.org/10.1161/cir.0000000000000439
https://doi.org/10.1161/circulationaha.109.876185
https://doi.org/10.1161/circulationaha.109.876185
https://doi.org/10.1111/obr.12040
https://doi.org/10.1111/obr.12040
https://doi.org/10.1016/j.jdent.2004.11.006
https://doi.org/10.1016/j.jdent.2004.11.006
https://doi.org/10.1002/oby.22056
https://doi.org/10.1161/circulationaha.109.192627
https://doi.org/10.1017/s1368980015000397
https://doi.org/10.1017/s1368980015000397
https://doi.org/10.1017/s0007114514004073
https://doi.org/10.1017/s0007114514004073
https://doi.org/10.4278/ajhp.140103-QUAN-8
https://doi.org/10.3945/ajcn.2008.26883
https://doi.org/10.4081/jphr.2019.1466
https://doi.org/10.1080/09581596.2020.1724263
https://doi.org/10.1016/j.healthpol.2017.04.001
https://doi.org/10.1371/journal.pone.0213218
https://doi.org/10.1371/journal.pone.0213218
https://doi.org/10.1016/j.ypmed.2017.09.001
https://doi.org/10.1016/j.ypmed.2017.09.001
https://doi.org/10.2105/ajph.2013.301630
https://doi.org/10.2105/ajph.2013.301630
https://doi.org/10.1016/j.physbeh.2020.112930
https://doi.org/10.1016/j.physbeh.2020.112930
https://doi.org/10.1017/s136898001600104x
https://doi.org/10.1017/s136898001600104x
https://doi.org/10.1371/journal.pmed.1002326
https://doi.org/10.1371/journal.pmed.1002326
https://doi.org/10.1093/ajae/aat049
https://doi.org/10.1093/ajae/aat049
https://doi.org/10.1093/ajae/aaq155
https://doi.org/10.1093/ajae/aaq155
https://doi.org/10.1016/j.ehb.2011.08.007
https://doi.org/10.1007/s11524-015-9980-1
https://doi.org/10.1007/s11524-015-9980-1
https://doi.org/10.1016/j.amepre.2019.09.025
https://doi.org/10.1016/j.amepre.2019.09.025
https://doi.org/10.1001/jama.2014.732
https://doi.org/10.1001/jama.2014.732
https://doi.org/10.1016/j.amepre.2016.02.010
https://doi.org/10.1016/j.amepre.2016.02.010
https://doi.org/10.1016/j.socscimed.2018.05.043
https://doi.org/10.1016/j.socscimed.2018.05.043
https://doi.org/10.1002/hec.3070
https://doi.org/10.1371/journal.pone.0081723


environmental and policy influences on eating behaviors, Obesity (Silver Spring) 25
(Suppl 1) (2017) S26–s38, https://doi.org/10.1002/oby.21770.

[75] V.I. Kraak, T. Englund, S. Misyak, E.L Serrano, A novel marketing mix and choice
architecture framework to nudge restaurant customers toward healthy food en-
vironments to reduce obesity in the United States, Obes. Rev. 18 (8) (2017)
852–868, https://doi.org/10.1111/obr.12553.

[76] B. Sadeghirad, T. Duhaney, S. Motaghipisheh, N.R. Campbell, B.C Johnston,
Influence of unhealthy food and beverage marketing on children's dietary intake
and preference: a systematic review and meta-analysis of randomized trials, Obes.
Rev. 17 (10) (2016) 945–959, https://doi.org/10.1111/obr.12445.

[77] Wood Z. Coca-Cola to sell smaller bottles at higher prices in response to sugar tax
The Guardian. January 5, 2018, 2018.

[78] Hashem K.M., Hea F.J., MacGregora G.A. Labelling changes in response to a tax on
sugar-sweetened beverages, U. K Great Britain and Northern Ireland. 2020.

[79] J. Falbe, H.R. Thompson, A. Patel, K.A Madsen, Potentially addictive properties of
sugar-sweetened beverages among adolescents, Appetite 133 (2019) 130–137,
https://doi.org/10.1016/j.appet.2018.10.032.

[80] E. Almiron-Roig, L. Palla, K. Guest, et al., Factors that determine energy compen-
sation: a systematic review of preload studies, Nutr. Rev. 71 (7) (2013) 458–473,
https://doi.org/10.1111/nure.12048.

[81] D.P. DiMeglio, R.D. Mattes, Liquid versus solid carbohydrate: effects on food intake
and body weight, Int. J. Obes. Relat. Metab. Disord. 24 (6) (2000) 794–800
Published 2000/07/06.

[82] Politico, Harvard TH Chan School of Public Health. The public's views of tax reform
and other domestic issues. 2017.

[83] L.E. Curry, T. Rogers, P. Williams, G. Homsi, J. Willett, C.L Schmitt, Public attitudes
and support for a sugar-sweetened beverage tax in America's Heartland, Health
Promot. Pract. (2017), https://doi.org/10.1177/1524839917709759
1524839917709759.

[84] California Center for Public Health Advocacy, California voter views about su-
gar‐sweetened beverages and obesity prevention policies, Published (2016), http://
www.publichealthadvocacy.org/resources/warninglabel/January%20Field
%20Poll_SSB.pdf Accessed February 11, 2016.

[85] M. Eykelenboom, M.M. van Stralen, M.R. Olthof, L.J. Schoonmade,
I.H.M. Steenhuis, C.M Renders, Political and public acceptability of a sugar-swee-
tened beverages tax: a mixed-method systematic review and meta-analysis, Int. J.

Behav. Nutr. Phys. Act 16 (1) (2019) 78, https://doi.org/10.1186/s12966-019-
0843-0.

[86] A. Barnhill, K.F. King, N. Kass, R Faden, The value of unhealthy eating and the
ethics of healthy eating policies, Kennedy Inst. Ethics J. 24 (3) (2014) 187–217
https://muse.jhu.edu/article/559678https://muse.jhu.edu/article/559678/pdf
Published 2014/11/27.

[87] IOM (Institute of Medicine), Accelerating Progress in Obesity Prevention: Solving
the Weight of the Nation, The National Academies Press, Washington, D.C, 2012.

[88] K.D. Brownell, R. Kersh, D.S. Ludwig, et al., Personal responsibility and obesity: a
constructive approach to a controversial issue, Health Aff. 29 (3) (2010) 379–387,
https://doi.org/10.1377/hlthaff.2009.0739.

[89] Thornton J.The UK has introduced a sugar tax, but will it work?: London School of
Hygiene & Tropical Medicine; June 2018.

[90] J. Falbe, K. Madsen, Growing momentum for sugar-sweetened beverage campaigns
and policies: costs and considerations, Am. J. Public Health 107 (6) (2017)
835–838, https://doi.org/10.2105/ajph.2017.303805.

[91] M. Du, A. Tugendhaft, A. Erzse, K.J Hofman, Sugar-sweetened beverage taxes: in-
dustry response and tactics, Yale J. Biol. Med. 91 (2) (2018) 185–190 https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC6020730/pdf/yjbm_91_2_185.pdf Published
2018/06/30.

[92] J. Ponce, H. Yuan, D. Schillinger, et al., Retailer perspectives on sugar-sweetened
beverage taxes in the California bay area, Prev. Med. Rep. 19 (2020) 101129, ,
https://doi.org/10.1016/j.pmedr.2020.101129.

[93] Stock S., Campos R., Carroll J., Escamilla F. Grocers are caught in the middle of
soda wars. in:2016.

[94] J Falbe, Sugar-sweetened beverage taxation: evidence-based policy and industry
preemption, Am. J. Public Health 109 (2) (2019) 191–192, https://doi.org/10.
2105/ajph.2018.304888.

[95] J.L. Pomeranz, M. Pertschuk, State preemption: a significant and quiet threat to
public health in the United States, Am. J. Public Health 107 (6) (2017) 900–902,
https://doi.org/10.2105/ajph.2017.303756.

[96] Z.J. Ward, S.B. Bleich, A.L Cradock, J.L. Barrett, C.M. Giles, C Flax, M.W. Long,
S.L. Gortmaker, Projected U.S. state-level prevalence of Adult obesity and severe
obesity, N Engl J Med 381 (2019) 2440–2450, https://doi.org/10.1056/
NEJMsa1909301.

J. Falbe Physiology & Behavior 225 (2020) 113105

7

https://doi.org/10.1002/oby.21770
https://doi.org/10.1111/obr.12553
https://doi.org/10.1111/obr.12445
https://doi.org/10.1016/j.appet.2018.10.032
https://doi.org/10.1111/nure.12048
http://refhub.elsevier.com/S0031-9384(20)30419-4/sbref0081
http://refhub.elsevier.com/S0031-9384(20)30419-4/sbref0081
http://refhub.elsevier.com/S0031-9384(20)30419-4/sbref0081
https://doi.org/10.1177/1524839917709759
http://www.publichealthadvocacy.org/resources/warninglabel/January%20Field%20Poll_SSB.pdf
http://www.publichealthadvocacy.org/resources/warninglabel/January%20Field%20Poll_SSB.pdf
http://www.publichealthadvocacy.org/resources/warninglabel/January%20Field%20Poll_SSB.pdf
https://doi.org/10.1186/s12966-019-0843-0
https://doi.org/10.1186/s12966-019-0843-0
https://muse.jhu.edu/article/559678https://muse.jhu.edu/article/559678/pdf
http://refhub.elsevier.com/S0031-9384(20)30419-4/sbref0087
http://refhub.elsevier.com/S0031-9384(20)30419-4/sbref0087
https://doi.org/10.1377/hlthaff.2009.0739
https://doi.org/10.2105/ajph.2017.303805
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6020730/pdf/yjbm_91_2_185.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6020730/pdf/yjbm_91_2_185.pdf
https://doi.org/10.1016/j.pmedr.2020.101129
https://doi.org/10.2105/ajph.2018.304888
https://doi.org/10.2105/ajph.2018.304888
https://doi.org/10.2105/ajph.2017.303756
https://doi.org/10.1056/NEJMsa1909301
https://doi.org/10.1056/NEJMsa1909301



