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Foreword

In 2000, American academic Kelly Brownell, together with activist Michael
Jacobson published a paper calling for soda taxes. Since then, the proposal has been
subject to continuous debate. In recent years, this has translated into action: several
countries now have soda taxes, or tax a range of products that include soda. In 2015
alone, three countries introduced new soda taxes.

This book asks the following: Is now the time for Canada to implement a soda
tax? It assesses the why—the rationale for taxation—the what—the evidence of
impact of the taxes—and the how—the feasibility of soda taxes in Canada.

The book is a highly useful and comprehensive overview of these issues in what
is a dynamic policy area. The policy terrain—and the evidence base—will continue
to move. Fortunately, Canadian policy makers now have this book that reviews the
current state of knowledge as it stands today to inform their own decisions.

The book’s conclusion is noteworthy: taxing soda is feasible and likely to be
effective in Canada. The question now is, whether the Canadian government will
take on this recommendation?

Corinna Hawkes
Professor of Food Policy
Centre for Food Policy
City University London
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Preface

Although life expectancy in Canada is among the highest worldwide, the country is
concerned by the progression of non-communicable diseases (NCDs): cancers,
cardiovascular diseases, chronic respiratory diseases and diabetes are predominant
causes of mortality. Obesity, which contributes to some of these conditions, has
reached an alarming prevalence in both Canadian youth and adults. This situation
places an unprecedented sanitary and economic burden on our society. To tackle the
issue, there is strong evidence that, alongside regular physical activity, adopting and
maintaining a healthful diet is an important part of the solution. According to the
most recent nutrition surveys, Canadian eating habits leave room for improvements.
Adopting a healthy diet is a challenge: dietary behaviours are subject to a wide
array of conditions at individual and environmental levels including strong physi-
cal, political, economic and sociocultural influences. Consequently, the imple-
mentation of multiple healthy eating promotion strategies involving a diversity of
stakeholders is generally recommended. In a given context, however, the best
“mix” of cost-effective and applicable interventions to be implemented is debatable.

Of these interventions, this book addresses the rationale, the effectiveness and
the applicability of one of the most controversial: taxing soda. It emerged from a
comprehensive literature review performed by the first author as the first step of a
Ph.D. thesis in community health at Laval University (Université Laval), Quebec
City, Canada. The original aim of the thesis was to analyse the decision process that
led to the adoption of a soda tax in France in December 2011 and to draw lessons
that could inform stakeholders and decision-makers in the province of Quebec.

It appeared very quickly that the issue was relevant for a much larger audience
and that a comprehensive review adopting a public health perspective would be of
interest for the scientific community and public health authorities in Canada and
many other countries. Indeed, the topic has been extensively covered in
peer-reviewed scientific journals and in the media across the world, but there
have been few attempts: (1) to summarize available evidence in a book format,
(2) to comprehensively assemble evidence from a diversity of disciplines,
(3) to contextualize evidence at a country level (e.g. in Canada) and (4) to provide
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an evidence-based conceptual framework to support governmental decision-
making. Along the writing process, a multidisciplinary team was built up to elab-
orate this book, which attempts to bridge these gaps for several reasons:

• First, obesity and chronic diseases have been described as urgent but complex
public health problems. Therefore, summarizing evidence in this area is required
on a continuous basis, especially on issues deemed controversial and where the
volume of evidence is rapidly growing: this is precisely the case of soda taxes.

• Secondly, the literature available on soda taxation is dispersed across a wide
variety of journals namely in public health (soda and health), ethics (tax justi-
fication), economics (impact evaluations and behavioural simulations), law (tax
adoption and implementation) and communication (tax political and social
acceptability). Each domain brings a critical piece of evidence. However, we
often miss the “big picture”, i.e. the gathering of all these pieces to support
decision-making.

• Thirdly, taxation proposals often unleash passions as it threatens economic
actors’ interests, touches upon moral and ethical concerns (e.g. autonomy of
choice), questions governmental intrusion into people’s lives, while attempting
to promote healthier societies. This situation contributes to a somewhat caco-
phonic debate on soda taxation in the political sphere, the civil society and even
in the scientific community. In this context, this book proposes a balanced point
of view of the current evidence without tipping into sensationalism or an ide-
ological standpoint.

• Finally, the debate on soda taxation may change significantly from one country
to another because of varying overweight and obesity prevalence, soda con-
sumption patterns, existing prevention efforts, existing taxes, jurisdiction pre-
rogatives, etc. All these aspects that alter the relevancy to tax soda from a public
health perspective need to be accounted for. This book addresses the issue
specifically from a canadian perspective, although our framework is transferable
to other countries and many of the ideas put forward are universal in nature.

Overall, the book adopts a knowledge-breaking perspective, deemed critical in
the field of obesity prevention. Inspired by the US Institute of Medicine’s LEAD
framework (for Locate the evidence, Evaluate the evidence, Assemble the evidence,
and inform Decisions), it attempts to summarize conveniently scientific and con-
textual evidence in a way that will inform decision-making. It covers not only tax
effectiveness on behaviours and health but also tax justification and applicability
concerns. A multidimensional evidence-based perspective is proposed at the end
of the document, which is a distinctive feature.

The material in this book can be meaningful for stakeholders interested in
healthy eating promotion, particularly for those interested in policies. The writing
tries to avoid scientific jargon so that researchers, students and stakeholders inter-
ested in the issue could easily go through its contents, without necessarily requiring
further reading to understand the key concepts used and messages conveyed.
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After an introduction including a brief presentation of the methods, the book is
subdivided into three main sections focused on: soda taxation rationale (Part I);
soda taxation impacts (Part II); and soda taxation applicability (Part III). The
conclusion proposes a graphic representation of a multidimensional evidence-based
perspective of soda taxation to improve the public’s health.
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Chapter 1
Introduction

Abstract Taxes altering the prices of less healthful foods have been increasingly
recommended as part of non-communicable disease and obesity prevention
strategies. Progressively, sodas or sugar-sweetened beverages (SSBs) have become
a target of particular interest and, over the last ten years, taxes have been reinforced
or newly imposed on these beverages in a growing number of countries.
Twenty-one cases of soda taxes are presented in this introduction. However, such
taxes remain controversial. Based on a realist review of literature and knowledge
synthesis techniques, this book attempts to provide answers to the following
question: Is it relevant to tax soda for public health in Canada? The findings are
subdivided into three parts focusing on: SSB taxation rationale (Part I), SSB tax-
ation impacts (Part II) and SSB taxation applicability (Part III).

1.1 Background

In 2011, for the second time in United Nations’ history,1 the General Assembly met
to address an alarming public health issue: the prevention and control of
non-communicable diseases (NCDs). The political declaration of this high-level
meeting called for an urgent international response (United Nations 2011). NCDs
were deemed to cause 68 % of the world’s 56 million deaths in 2012.
Cardiovascular diseases, cancer, diabetes and chronic respiratory diseases account
for 82 % of this burden (World Health Organization (WHO) 2014a). Although life
expectancy in Canada is among the highest worldwide, NCDs remain a threat as they
are estimated to represent 88 % of total deaths. Cancers (30 % of deaths), cardio-
vascular diseases (27 %), chronic respiratory diseases (7 %) and diabetes (3 %) are
predominant causes (WHO 2014b). About one in five Canadian adults live with at
least one of these chronic diseases, including one in 10 suffering from diabetes
(Public health agency of Canada (PHAC) 2015). Obesity is known to increase the
risk of a number of these conditions (American Institute for Cancer Research

1After the special session held in 2001 on the human immunodeficiency virus (HIV)/acquired
immunodeficiency syndrome (AIDS).
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(AICR)/World Cancer Research Fund (WCRF) 2007; WHO 2011). In Canada,
according to statistical data collected in 2012–2013, obesity prevalence reached
26 % in adults and 13 % in youth aged 5–172 (PHAC 2015). These figures have
doubled over the last 30 years. The Canadian economic burden related to obesity
and its comorbidities has been estimated to be between $4.6 billion and $7.1 billion
in 20083 (Canadian Institute for Health Information (CIHI)/PHAC 2011). To tackle
the issue, there is strong evidence that a healthful diet,4 regular physical activity,
moderate alcohol use and no smoking are beneficial (AICR/WCRF 2007;
Mozaffarian 2014). According to the Canadian Community Health Surveys, eating
habits of Canadians leave room for improvement (Garriguet 2007; PHAC 2015).
Yet, adopting and maintaining a healthy diet is a challenge. Health-related be-
haviours are subject to a wide array of conditions at individual and environmental
levels including physical, political, economic and sociocultural influences (Kremers
et al. 2006; Butland et al. 2007; Ministère de la Santé et des Services sociaux 2012).
According to Swinburn et al. (2011), the fast increase in obesity prevalence in North
America over the last decades has been predominantly related to significant
increases in the food supply and marketing environments promoting high intake of
energy-dense foods. In the meantime, environmental moderators (e.g. sociocultural
norms, socioeconomic conditions, transportation modes, etc.) as well as individual
factors (e.g. genetics, cognition) probably “amplified” or “attenuated” the phe-
nomena within and between populations (Swinburn et al. 2011). Curbing this evo-
lution requires tremendous efforts: a systemic approach combining multiple healthy
eating policies and programs, and involving a diversity of stakeholders at all levels
has been widely recommended (AICR/WCRF 2009; United Nations 2011).

In a given context, however, designing the best portfolio of cost-effective and
applicable interventions to be implemented remains a challenge. So far, nutritional
policies aimed at informing consumers about the benefits of a healthful diet have
led to modest impacts on consumers’ behaviours and health. Therefore, it has been
suggested (including in Canada) to reinforce the implementation of food policies
and dissuasive regulations aimed at changing the market environment (Réquillart
and Soler 2014; Tourigny et al. 2014; Duhaney et al. 2015). Among other options,

2These prevalences were established from direct measurements conducted for the Canadian Health
Measures Survey (CHMS). Here, obesity is defined according to the body mass index (BMI), which
is an indicator calculated by dividing an individual’s weight (kilograms) by its height (metres)
squared. In adults (age � 18), obesity is defined by a BMI over 30 kg/m2. In youth, the same BMI
calculation applies, but the obesity threshold varies by age and sex to account for growth and
maturation. In this case, the 2007 WHO BMI age-/sex-specific cut-offs have been used to define
obesity threshold and calculate obesity prevalence in youth (Public health agency of Canada 2015).
3Depending on the diseases included in the model.
4Mozafarian (2014, p. 1307), commenting recent scientific evidence on cardiovascular health,
considers that such diets tend to be “neither extreme nor exceptional, but reasonable and consistent
with dietary guidelines (e.g. �5 daily servings of fruits and vegetables, 4 daily servings of whole
grains, and 2 weekly servings of fish)”.
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taxes altering the prices of less healthful foods have been increasingly recom-
mended as part of comprehensive NCD and obesity prevention5 strategies
(Gortmaker et al. 2011; Mozaffarian et al. 2012; WHO 2015b). The concept of
health-related food taxation emerged in the USA in the 1990s, in a context of rapid
and important increase of NCD prevalence. It referred to taxes imposed on the
manufacture or consumption of foods and beverages particularly dense in energy,
fat or sugar, with the explicit intention to earmark the proceeds for health promotion
purposes (Jacobson and Brownell 2000).

Progressively, sodas appeared as ideal candidates for taxation because of their
high sugar content, their poor nutritive value, the health risks related to their
overconsumption,6 the high intakes often observed in youth, and the aggressive
marketing practices of manufacturers (Brownell and Frieden 2009; Brownell et al.
2009; Lustig et al. 2012; Block and Willett 2013; Mytton 2015). Generally, tax
proposals particularly focus on sugar-sweetened beverages (SSBs). The precise
definition of these beverages varies in the literature, but generally converges to
designate non-alcoholic beverages containing added sugars.7

Over the last ten years, soda taxes8 have been reinforced or newly introduced in
a growing number of countries. Table 1.1 includes soda taxes that have been
attached to health considerations, be this in governmental position statements,
budgetary speeches or legislative texts.9 This means that other excise duties and

5In this book, obesity prevention is used as a generic term encompassing all kinds of interventions on
lifestyle habits associated with weight problems, including physical activity and nutrition, as well as
environmental, social and other factors influencing physical activity and nutrition (EPOP 2015). Thus,
as in other key references, the prevention of overweight (25 � BMI < 30, see footnote 1) is implicitly
included in the prevention of obesity (BMI � 30) (Institute of Medicine (IOM) 2012, p. 289).
6At individual level, we refer to “SSB overconsumption” as the daily consumption of SSB
resulting in a daily intake of added sugars that exceeds 10 % of daily energy intake (see Box 2.1).
This threshold is congruent with WHO recent recommendation to maintain the intake of free
sugars to fewer than 10 % of total energy intake (WHO 2015a).
7In this book, please note that “sugar-sweetened beverages” (SSBs) include carbonated drinks,
fruit drinks, flavoured waters, energy drinks and sports drinks, as long as these beverages contain
added sugars. Our definition excludes bottled water, 100 % fruit juice, milk, sugar-sweetened
milks, non-calorically sweetened beverages (NCSBs), hot chocolate, and hot coffee-/tea-based
beverages (see Sect. 2.1).
8In the context of nutrition policies, the term “soda,” although originally designating carbonated
beverage, frequently and commonly refers to sugar-sweetened beverage (SSB). In this book, both
terms are used in an interchangeable manner.
9This list is not necessarily comprehensive. It was established along our realist review of evidence (see
Sect. 1.2). Cross-checks were made with other lists identified (European Commission 2012; OECD
2012; Ecorys 2014a; WHO 2015b; WCRF 2015) to favour exhaustiveness, accuracy and the most
up-to-date information. Documents referenced in English, French or Spanish have been considered.
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general sales taxes applied for many years on SSBs were not included in this table,
unless health-related considerations were explicitly put forward.10

The first cases of health-related soda taxes have been described in the early
2000s in Pacific Islands (Fiji, Samoa, Nauru and French Polynesia), a region where
obesity and related chronic diseases have been highly prevalent for a long time. The
fact that their governments have early been prone to soda taxation may partly be
explained by their need to find new fiscal revenues in a context of trade tariffs
decline over the last years (Thow et al. 2011). From 2009 to 2011, a wave of four
European countries followed (Denmark, Finland, Hungary, France), in the context
of a global economic downturn. It should be noticed that the Danish tax on soft
drinks and juices was actually abolished in 2014, probably dragged down with the
rollback of the world-first tax on saturated fat, deemed ineffective and adminis-
tratively burdensome (Scott-Thomas 2013; Bødker et al. 2015). In Finland, the soda
tax increased in 2011, and was substantially boosted in 2012 and 2014. It is actually
part of a large excise duty targeting sweets, ice cream and soft drinks. This is not the
case in France, the first large jurisdiction to single out soda as a specific
non-alcoholic food category for taxation. A distinctive and controversial feature of
this tax is the inclusion of non-calorically sweetened beverages (NCSBs) in the tax
scope, essentially for budgetary reasons (see Sect. 13.6).

In 2012, following the United Nations’ summit for the prevention and the
control of NCDs (United Nations 2011), international recommendations for
health-related food taxes became stronger (WHO 2011; De Schutter 2011; Institute
of Medicine (IOM) 2012). New proposals for soda taxes were adopted in 2012 and
2013, with explicit public health motives (i.e. in the Cook Islands, Algeria,
Mauritius, Mexico, Tonga). The Mexican case was extensively covered in the
international media, being one of the countries where obesity and NCDs are the
most prevalent, where soft drink consumption levels are among the highest, but also
since Mexico was the largest and first Latin American country ever to adopt a soda
tax (Rosenberg 2015). In 2014, the case of the soda tax in Saint Helena (part of the
British Overseas Territories) raised particular attention as it was enacted at the
particular moment when such a policy was again debated in the United Kingdom,
without sufficient political support to be passed (Pipe 2014). Since then, institu-
tional support has grown in the UK. In July 2015, the British medical association
(BMA) strongly supported a 20 % tax on SSBs. Three months later, Public Health

10For instance, in the USA, soft drinks and snack food taxes applied for years in many states and
localities are not included. Revenues generated from these taxes are not officially allocated to
obesity prevention efforts, although a few of them have generated funds earmarked for health- or
social-related causes (Jacobson and Brownell 2000; Powell and Chriqui 2011). In Canada, basic
groceries are often exempt from general sales tax applied on food and beverages at federal and
provincial levels. Depending on the jurisdiction, soda is sometimes included in this category,
sometimes not (and thus taxed at a higher rate). In all cases, nutrition and health criteria have not
been explicitly taken into considerations (see Chap. 12). Therefore, taxes currently applied on soda
in Canada are not part of the inventory presented in Table 1.1.
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England11 (PHE) released a report on sugar reduction, recommending the “intro-
duction of a price increase of a minimum of 10–20 % on high-sugar products
through the use of a tax or levy such as on full-sugar soft drinks” (BMA 2015; PHE
2015, p. 8). Soda taxes are also controversial in Asia. In India, the enactment of an
extra 5 % excise duty on aerated drinks in 2014 was followed by important
counter-advocacy efforts. The Indian Beverage Association asserted its significant
contribution to agriculture and employment as well as the value of carbonated soft
drinks in a country where “options of safe, convenient and hygienic beverages are
rather limited” (Indian Beverage Association 2014; The Economic Times 2014).
These movements likely contributed to replacing this duty by a less
soda-stigmatizing surtax in the 2015 budget. Maybe not for a long time: in
December 2015, India’s Chief Economic Advisor proposed a 40 % tax on aerated
beverages (India Resource Center 2015; Ambwani 2015).

In 2014, another turning point has been the approval of an excise tax on the
distribution of SSBs by public referendum in the city of Berkeley, California. About
15 years after the birth of the “soda tax” concept in the USA and dozens of bills
across the country (Jacobson and Brownell 2000; Wang et al. 2012), this vote has
created a precedent in North America. It was followed by the enactment of the
“Healthy Diné’ Nation Act” by the Navajo Nation, a US community comprising
over 250,000 inhabitants on a territory extending into Utah, Arizona and New
Mexico (Navajo Nation Government 2011). Beyond sweetened beverages, this act
targets a broad scope of “minimal-to-no-nutritional-value food items” (Barclay
2015). In 2015, Chile, the country where the growth of SSB sales has recently been
shown to be the fastest (Popkin and Hawkes 2016),12 also adopted a tax on
non-alcoholic beverages containing added sweeteners. In the same year, soda taxes
spread to the Caribbean (Barbados, Dominica). Finally, like its French neighbour a
few years before, Belgium recently enacted a soda tax whose scope includes both
SSBs and NCSBs as part of a broad fiscal reform (see Table 1.1).

In the meantime, the institutional support for soda taxes has grown up. In
January 2016, the WHO Commission on ending childhood obesity issued a set of
36 recommendations aimed at promoting healthy eating and physical activity.
Among those appears the “implementation of an effective tax on sugar-sweetened
beverages” (WHO 2016, p. 18). These growing extension and recognition should
not make us underestimate the controversies surrounding the relevancy to tax SSBs.
This issue remains debated in the scientific literature (Chaloupka et al. 2011;
Fletcher et al. 2011; Sarlio-Lähteenkorva and Winkler 2015) and, until now, many
governments have remained hesitant or reluctant to tax SSBs in the Americas (e.g.
in Columbia), in Europe (e.g. in the UK, Ireland, Italy, Romania), in South-east
Asia/Australasia (e.g. in Thailand, Malaysia, Australia, New Zealand) and Africa

11Public Health England is “an operationally autonomous executive agency of the Department of
Health” (PHE 2015, p. 2).
12Popkin and Hawkes’ calculations are based on the Euromonitor Passport International database,
for the period 2009–2014.
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(e.g. in South Africa) (Dinero.com 2015; Campbell 2015; Briggs et al. 2013;
European Public Health Alliance 2012; National News Bureau of Thailand 2013;
Vandevijvere et al. 2015; Swire 2012; Back 2015; Myers et al. 2015).

Soda taxes are also debated in Canada where, over the last years, significant
pro-taxation advocacy efforts have faced a fierce opposition from the beverage
industry and pro-business organizations. So far, political leaders have generally been
reluctant to adopt a soda tax either at federal or provincial level (see Chap. 13). This
may change as the country and some provinces recently observed significant
political turnovers. In such circumstances, bringing evidence to the table is essential.
The scientific literature is rich in simulations analysing potential effects of an SSB
tax on consumption and health, but integrated evidence-based multidimensional
frameworks aimed to support decision-making are scarcer. Based on a realist review
of literature and knowledge synthesis techniques (Pawson et al. 2005; Morestin et al.
2011), this book attempts to advance knowledge on the following question: Is it
relevant to tax soda for public health in Canada13?

1.2 Methods

This section describes the methods we have used to build a Canadian perspective on
the relevance to tax soda for public health. We expose the theoretical basis that we
have adopted, the type of review that we have conducted and, finally, the data
collection and analysis that we have performed.

1.2.1 Theoretical Basis

As emphasized by Marshall and Rossman (2011, p. 207), “the process of bringing
order, structure, and interpretation to a mass of collected data is messy, ambiguous,
time-consuming, creative and fascinating. It does not proceed in a linear fashion.”
Indeed, an obvious challenge of our research, aimed to inform a policy decision, is
to cover a wide spectrum of evidence. Another challenge lies in our ability to make
sense of a high volume of heterogeneous information, anchored across different
disciplines and theoretical standpoints. We relied on conceptual frameworks in the
area of knowledge synthesis and knowledge transfer to tackle this endeavour.

These conceptual frameworks generally require combining rigorous scientific
evidence (e.g. systematic reviews of experimental research) with contextual

13It is noteworthy that Canada is a federal state with powers belonging to the federal government,
or to provincial and territorial governments, or shared by those different entities. Canadian regions
and municipalities (in some cases) also have a role in the protection of public health. Therefore, a
Canadian perspective could be of interest for a diversity of governmental agencies and public
health authorities worldwide.
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scientific evidence (e.g. judgments about modifying factors, needs, values, costs
and resources) to address 3 key questions: (1) Why should we do something about
the health issue considered and why does the policy at stake deserve attention?
(2) What could be the impact of this policy? (3) Would this policy be applicable in
Canada, and how? (Lomas et al. 2005; Pawson et al. 2005; Oxman et al. 2009).
Basically, the first question refers to the normative justification and the objectives of
the policy (in comparison to alternatives). The second question refers to the
intended and unintended effects of the policy (i.e. its effectiveness, equity and
potential undesirable effects). Finally, the third question refers to feasibility con-
cerns (administratively and technically speaking) including the costs associated
with the adoption and implementation of the policy, potential gains (e.g. revenues
from a tax and associated investments), as well as the political and social accept-
ability of the policy (Swinburn et al. 2005; Morestin et al. 2011). Other dimensions
have sometimes been added to these conceptual frameworks such as the evalua-
bility of the targeted policy, i.e. the possibility for the policy to be evaluated in a
reliable and credible way (Erickson et al. 2005; Leclerc 2012).

In the particular area of obesity prevention, the LEAD framework (for Locate the
evidence, Evaluate the evidence, Assemble the evidence, and inform Decisions),
developed by the Institute of Medicine (Kumanyika et al. 2010), provides a compre-
hensive picture of the types of questions to be addressed to inform decisions in a
systems-oriented perspective. Chatterji et al. (2014) have applied this framework to the
particular case of SSB taxation and distinguish three series of questions to be answered:

• The “WHY” questions, referring to the public health situation (e.g. health
burden and disparities in the population, epidemiological links between SSB and
health, SSB consumption trends in the population, social and environmental
determinants of SSB overconsumption) and to the social and monetary costs
related to the health burden under consideration.

• The “WHAT” questions, referring to potential intervention logics (e.g. dis-
couraging SSB consumption by increasing prices; discouraging production and
consumption by stigmatizing SSBs; raising revenue to fund health promotion
initiatives); referring also to the potential effects and circumstances of effec-
tiveness of the policy (e.g. on prices, consumption, energy balance and health)
based on the empirical studies and simulations; and, finally, referring to
potential undesirable effects of the policy (e.g. compensatory consumption of
unhealthy foods and beverages; strategies used by marketers to circumvent the
tax or its effects).

• The “HOW” questions, referring to the legal and administrative conditions
needed to make different types of taxes work and to the possibility to build on
existing tax frames; referring to equity concerns and opposition from various
stakeholders; referring to the political circumstances and advocacy efforts that
may be needed for an SSB tax to be adopted; referring to the revenues that could
be generated from the tax and the purposes for which these revenues could be
earmarked; and referring to the costs related to the implementation of the tax.
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We judged this framework relevant and inspiring to guide our data collection and
analysis. Consequently, we used it as a starting point and adapted it iteratively as we
discovered new pieces of evidence. This heuristic process allowed for exploring new
areas and themes when they emerged from the literature, and to adjust this frame-
work to our particular research question. Figure 1.1 outlines the organization and
diversity of themes covered in this book. Using such a multidimensional approach,
we attempt to provide “a broad view of the whole picture rather than a narrow or
isolated focus on the component parts” (Chatterji et al. 2014, p. 4).

1.2.2 A “Realist” Review of Evidence

In the context of the LEAD framework and obesity prevention, the term “evidence”
refers to “a body of systematically gathered and screened evidence relevant to
addressing a user question for making a decision on a population-relevant obesity
issue” (Chatterji et al. 2014, p. 6). From this perspective, we conducted a “realist”
review of evidence, specifically aimed to address complex public health issues, to

TAXING SODA FOR
PUBLIC HEALTH: 

A CANADIAN
PERSPECTIVE

WHY - Rationale 

WHAT - Impact 
HOW - Applicability

SSB and health risks; SSB
consumption and marketing  

trends; Merits for using taxation 
as a public health instrument; 

Economic rationale and ethical
concerns; Tax policy

objectives 

SSB tax effects on price,
demand, energy intake and 
health; Potential inequities;

Undesirable effects on 
business; ‘Signal’ effects to 

consumers and 
manufacturers; Revenues

raised from the tax

Legal and administrative
feasibility; Social and political 
acceptability among experts,

stakeholders and decision 
makers; Evaluability of the 

policy

Fig. 1.1 Conceptual framework adapted from Chatterji et al. (2014) to guide the collection,
analysis and gathering of evidence on soda taxes for public health, from a Canadian perspective
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analyse a diversity of evidence type, and to document “what works, for whom, inwhat
circumstances, in what respects and how” (Pawson et al. 2005, p. 21). In our case,
addressing the wide array of themes linked to SSB taxation called for an interdisci-
plinary approach including various types of data from nutrition, public health, health
economics, health policy, law and communication. Across these disciplines, the
“realist” approach aims to identify barriers and facilitators to the implementation of an
intervention and to inform decision-making (Pawson et al. 2005). In our review, the
types of evidence that we considered are summarized in Table 1.2.

1.2.3 Data Collection

Due to the very broad scope of our review, we used a cumulative and dynamic
research approach over four years (December 2011–December 2015), until reach-
ing a satisfying degree of saturation, i.e. a moment when we considered that the
discovery of new evidence relevant to our research question was marginal and did
not affect significantly the content of our analysis and our conclusions (Lapaige
2012). This section describes our methodological choices.

Due to the vast amount of information on food taxes in general, the choice was
initially made to prioritize the exploration of data specific to the taxation of
non-alcoholic beverages (excluding, a priori, documents specific to other taxes, e.g.
fat taxes, alcohol taxes, tobacco taxes). Since health-related SSB taxation is a
relatively recent policy option, no restriction was put on the search period.
However, considering that SSB taxation has met a growing interest in both research

Table 1.2 Domains and types of evidence considered to address our research question

Questions Types of evidence considered

WHY-Rationale Large-scale Canadian population health surveys; Epidemiological
reviews, meta-analyses and recent experimental studies on SSB and
health; surveillance data on SSB consumption and marketing trends;
comparative evaluation of SSB-related interventions; parallel evidence
on tobacco taxes; analyses on economic and ethical justifications for
SSB taxation

WHAT-Impact SSB tax effectiveness research on prices, consumption and health from
experimental studies and simulations; evaluation of large-scale SSB
taxation policies in “real-world” conditions; economic impact
assessments; data on revenues raised from SSB taxes in other countries;
any data suggesting “signal” effects of health-related taxation policies

HOW-Applicability Legal and technical analyses of SSB taxation feasibility in Canada;
experts and stakeholders consensus meetings on the acceptability of
SSB taxation; indications (including press clips) referring to the
political and social acceptability of SSB taxation; opinion polls;
evaluability assessments; methodological analyses referring to
evaluation requirements

Sources Chatterji et al. (2014), Morestin et al. (2011)
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and practice over the last years, a particular attention was given to the method-
ological developments and the quality of evidence published in certain domains
(e.g. epidemiology of SSB and health, simulations of SSB taxation effectiveness).
Due to the lack of specific evidence on SSB taxation in Canada, it was considered
essential to extend the search to evidence from other countries, more specifically
from high-income countries presenting similarities with Canada from a cultural,
economic and political standpoint. When using databases, keywords in English
were used. However, evidence in French and Spanish was also punctually con-
sidered. The main components of our data collection are summarized here below:

• We conducted an initial PUBMED search (December 2011) using various
combinations of the following keywords: (sweetened beverage(s), soda(s),
sugar-sweetened beverage(s), soft drink(s), sugared beverage(s), sugared drink
(s), soft drink(s)) AND (subsidies, subsidy, tax, taxes, taxation, taxing, price(s)).
This initial search led us to identify 194 references of interest. From here, via a
snowballing approach,14 we iteratively explored reference lists, consulted other
databases and sources, and considered expert advice. Some of the main steps
and components of this process are described below.

• From March 2012 to December 2015, we systematically screened Google
Scholar alerts using a combination of the following keywords: (beverage, soda,
sugar, food) AND (tax).

• We regularly consulted a diversity of blogs and newsletters in the area of public
health nutrition (e.g. Food Politics,15 Weighty Matters,16 World Obesity,17 etc.).

• Our work was concomitantly enriched by related projects of the Evaluation
Platform on Obesity Prevention (EPOP), including: (1) a review of international
recommendations on healthy eating and physical activity promotion (Le Bodo
et al. 2016); (2) a study examining the correlates of reviews’ conclusions on
SSB and body weight (Massougbodji et al. 2014); (3) a comparative analysis of
clinical, epidemiological, marketing and public health evidence on SSB and
tobacco (Le Bodo et al. 2015b); (4) a case study analysis of the French soda tax
(Le Bodo et al. 2014); (5) a Canadian press review (2008–2013) of stake-
holders’ positions on sugar-sweetened beverage taxation to prevent obesity (Le
Bodo et al. 2015a).

• Presentations and discussions took place at a multidisciplinary one-day scientific
conference organized by the EPOP in Quebec City in April 2012 on the fol-
lowing topic: “Health-related tax? The SSB case study.”18

• A second PUBMED search has also been performed in March 2015 once the
synthesis was almost complete to make sure additional relevant studies had not

14The snowballing approach refers to “pursuing references of references,” in an iterative manner,
to enrich the documentary search (Pawson et al. 2005, p. 29).
15http://www.foodpolitics.com/.
16http://www.weightymatters.ca/.
17http://www.worldobesity.org/news/.
18https://www.evaluation-prevention-obesite.ulaval.ca/cms/site/pepo/lang/fr/page83598.html.
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been left out. This search was based on various combinations of the following
keywords: (soda, soft drink, sugar-sweetened beverage, sugary drink) AND
(tax*).

• The work in progress was presented to and challenged by various local, national
and international audiences from January 2012 to December 2015.19

• During the same period, the research team attended scientific meetings and
conferences and benefited from informal discussion with public health and
economic experts in taxation policies.

The title and abstracts of identified sources were screened and, as appropriate,
the full text was considered. To organize and rank evidence properly, greater
importance was generally given to systematic and comprehensive reviews, to most
recent studies, as well as to contextual evidence highly relevant to our research
question (e.g. Canadian surveillance data on SSB consumption and health, legal
analysis of SSB taxation feasibility in Canada, SSB tax acceptability among
Canadian stakeholders). In some specialized domains (e.g. epidemiology, beha-
vioural economics), priority was given to the peer-reviewed literature. In other
cases, where the evidence was scarce, descriptive or observational, we had more
propensities to consider “grey literature” (e.g. data on “real-life” SSB taxation
experiences across the world, Canadian law documents, Canadian press clipping).

1.2.4 Data Analysis

In the preliminary stages of the data collection, a data extraction matrix was
developed to map the diversity of themes that emerged from the literature and to
report the main findings and conclusions from the documents. Between January and
April 2013, a narrative knowledge synthesis was produced on the basis of the
evidence identified (unpublished). At this stage, the matrix was used to subdivide
this intermediary report into 12 research subquestions referring to the
“WHY-Rationale,” “WHAT-Impact,” and “HOW-Applicability” of SSB taxation
(see Fig. 1.1). From April 2013 to October 2015, the literature search was pursued
(see Sect. 1.2.3) and each document deemed relevant for the analysis was sys-
tematically considered (in alphabetical order). At this stage, main findings and
conclusions were not reported in the data extraction matrix, but directly included, as

19Canadian Obesity Student Meeting (COSM 2012), Edmonton (Canada); 23rd and 24th scientific
days of the Quebec Heart and Lung Institute Research Centre (CRIUCPQ 2013, 2014), Quebec
City (Canada); EPOP symposium on SSB taxation (2013), Vancouver (Canada); Obesity Week
(2013), Atlanta (US); Research seminar on obesity-metabolism, Quebec Heart and Lung Institute
Research Centre (CRIUCPQ 2013), Quebec City (Canada); Scientific day of the faculty of nursing,
Laval University (Université Laval) (FSI, 2014), Quebec City (Canada); Table de concertation
nationale Québécoise en prévention/promotion (2014), Quebec City (Canada); Quebec Scientific
Committee on Obesity Prevention (2015), Montreal (Canada); Montreal Public Health Directorate
(Direction de santé publique de Montréal) (2015) (Canada).
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appropriate, in successive new draft versions of the report. This incremental pro-
cess, inspired from realist and narrative synthesis techniques (Lapaige 2012), led to
the production of the present book.

This cumulative and dynamic approach presented several advantages: (1) it
ensured that all the evidence collected would be considered to some extent; (2) it
allowed flexibility in the exploration of the data and the navigation (back and forth)
across various contents and reference lists; (3) it facilitated logical connections
across the diversity and heterogeneity of evidence considered; (4) it allowed fast
triangulation across various sources as well as easy adjunction of newly identified
documents in our analysis, as appropriate; (5) overall, it helped to make sense from
a diversity of observations and to fine-tune the conclusions of our review.

On the other hand, our approach presents several limitations: (1) this approach
heavily relies on the ability and skills of the research team to make relevant con-
nections across readings and consultation of various pieces of evidence. Recurrent
presentation of the work in progress to experts and stakeholders and discussions
within the research team were used as mechanisms to control for the consistency
and robustness of the process; (2) the mass and diversity of information consulted
as well as the long-term developmental process of writing made it difficult to
provide comprehensive data extraction tables. However, the book provides detailed
and specific bibliographic references for presented evidence. Ultimately, it reflects
the “archaeology” of decisions that we have made and the “interpretative trail” that
we have followed (Pawson et al. 2005, p. 31).

Finally, as will be reminded in our conclusion, we pretend in no way that this
review is definitive per se. Researchers’ role is not to decide on the adoption and
implementation of policies, but to inform decision-makers of the pros and cons of
various options under consideration. From this perspective, we consider this
research as a starting point for further discussions, consultations, contextualization
and deliberation. As Pawson and colleagues highlight, “room for further rounds of
negotiation must be left open about whether an unforeseen chink in the imple-
mentation chain deserves closer inspection”. In a realist review, “the progress made
(…) is not one from ignorance to answer, but from some knowledge to some more
knowledge” (2005, p. 32).

Key Messages

– Promoting healthy eating habits is essential for the prevention of NCDs.
– Soda taxes are part of the strategies increasingly recommended and

adopted over the last 10 years across the world.
– However, the relevancy to tax soda remains debated on a scientific and

political ground, including in Canada.
– This book presents findings from a realist review of evidence addressing

soda taxation rationale (part I), impacts (part II) and applicability (part III)
from a Canadian perspective.
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Part I
Why: Rationale for Taxing
Sugar-Sweetened Beverages



Chapter 2
Reasons for Specifically Targeting
Sugar-Sweetened Beverages

Abstract Sugar-sweetened beverages (SSBs) generally designate non-alcoholic
beverages containing added sugars. Conclusive epidemiological evidence indicates
that overconsuming those beverages places individuals at greater risk of developing
overweight, type 2 diabetes, and dental caries. SSB overconsumption is supported
by intense marketing practices in terms of offer, distribution, price and promotion.
In Canada, sugar-sweetened beverages are a significant dietary source of sugars in
some groups of the population, particularly in adolescents. Specific prevention
efforts are required at a large scale to tackle SSB consumption trends at population
level and to limit SSB contribution to daily energy intakes at individual level.

2.1 Definition of a Sugar-Sweetened Beverage (SSB)

Among a wide array of NCDs’ diet-related determinants, the overconsumption of
sugar has been singled out as a risk factor for body weight gain, cardiovascular
diseases, and dental caries (Te Morenga et al. 2012; Yang et al. 2014; Moynihan
and Kelly 2014). Recent results from a systematic review and meta-analyses of 39
randomized controlled trials by Te Morenga et al. (2014) confirm that higher (vs.
lower) intakes of dietary sugars negatively impact blood pressure and serum lipids
independently of effects on body weight. WHO recently reaffirmed the recom-
mendation to maintain the intake of free sugars1 to fewer than 10 % of total energy
intake (WHO 2015). The report even suggests that halving this limit to 5 % could
have additional benefits, which met strong opposition from industry stakeholders
(Basu 2015).

Sugar-sweetened beverages (SSBs) represent a significant dietary source of
sugars in some groups of the Canadian population (Langlois and Garriguet 2011). It
contributes to explaining why the overconsumption of these beverages has raised
public health concerns (see Box 2.1).

1According to WHO’s definition, free sugars include “monosaccharides and disaccharides added
to foods and beverages by the manufacturer, cook or consumer, and sugars naturally present in
honey, syrups, fruit juices and fruit juice concentrates” (WHO 2015, p. 4).
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Box 2.1: What is Meant by “Sugar-Sweetened Beverage
Overconsumption”?
At individual level, we refer to “sugar-sweetened beverage overconsumption”
as the daily consumption of SSB resulting in a daily intake of added sugars
that exceeds 10 % of daily energy intake. This threshold is congruent with the
WHO recent recommendation to maintain the intake of free sugars to fewer
than 10 % of total energy intake (WHO 2015). In average, an individual
serving of SSB (size varying between 200 and 600 ml) contains between 20
and 60 g of added sugars (see Table 2.1), which represents between 4 and
12 % of daily energy intake (when considering a normal-weight person
consuming 2000 kcal daily). As a result, the daily consumption of one
serving of SSB per day could already be considered “overconsumption”,
depending on the sugar content of this beverage and the intake of added
sugars from other foods.

The definition of SSB varies in the literature, but generally converges to des-
ignate non-alcoholic beverages containing added sugars. According to the Canadian
Food and Drug Regulations, the term “sugars” encompasses all monosaccharides
and disaccharides (including glucose, fructose, sucrose) and the term “sugar”
specifically refers to sucrose.2 Consequently, beverages containing “added sugars”
designate beverages whose sugars content has been increased through the addition
of sugars, or through the addition of ingredients containing added sugars
(Government of Canada 2015).3

In this book, SSBs include carbonated drinks, fruit drinks, flavoured waters,
energy drinks and sports drinks, as long as these beverages contain added sugars.
Consequently, our definition excludes beverages containing no added sugars, such
as bottled water, 100 % fruit juice, milk and non-calorically sweetened beverages
(NCSBs). We also propose to exclude from our definition all forms of
sugar-sweetened milk (e.g. chocolate milks and flavoured milk): although these
beverages may contain as much added sugars as the aforementioned SSBs, it also
brings essential micronutrients (especially calcium for youth) and does not appear
to reach high intakes levels in Canada (MC Paquette, personal communication,
unpublished supermarket sales data). Finally, we propose to exclude from our
definition hot chocolate, hot coffee- and hot tea-based beverages for three main
reasons: (1) the intake levels of these beverages in the Canadian population and
their contribution to energy intakes remain weakly documented (Agriculture and

2Combination of the monosaccharides glucose and fructose.
3According to Agriculture and Agri-Food Canada (2015), corn sugar (mainly imported from the
US) is much more commonly used than cane or beet sugar by the Canadian soft drink industry.
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Agri-food Canada 2010; Coffee Association of Canada 2011; Cardwell 2015)4;
(2) although these beverages may contain as much added sugars as SSBs, this
content may vary importantly since the beverage is prepared at the point of

Table 2.1 Sugar content of various sugary beverages, measured in teaspoons (tsp)a or grams
(g) per 250 ml and per individual serving size (as sold)

250 ml portion Individual serving size

Beverages containing added sugars included in our SSB definition

Energy drink
(Full Throttle citrus ®)

8 tsp 473 ml
14 tsp (58 g)

Cola flavoured soda
(Coca-Cola ®)

7 tsp 355 ml
10 tsp (39 g)

Fruit drink
(Grape cocktail Rougemont ®)

6 tsp 200 ml
5 tsp (21 g)

Fruit punch (Fruité ®) 6 tsp 300 ml
8 tsp (30 g)

Sports drink
(Gatorade Perform Cool Blue ®)

4 tsp 591 ml
9 tsp (35 g)

Vitamin water
(Glaceau Vitaminwater watermelon pink grapefruit ®)

3 tsp 591 ml
8 tsp (31 g)

Beverages containing added sugars excluded from our SSB definition

Chocolate milk base beverage
(Hershey ® milkshake creamy chocolate)

9 tsp 355 ml
13 tsp (51 g)

Yogurt drink (Strawberry Yop ®) 7 tsp 200 ml
6 tsp (22 g)

Chocolate milk (Beatrice ®) 7 tsp 200 ml
6 tsp (22 g)

Cold specialty coffee
(Iced capp ®)

6 tsp 648 ml (large)
16 tsp (62 g)

Hot specialty coffee
(Starbucks ® Caramel macchiato)

4 tsp 591 ml (venti)
10 tsp (40 g)

Beverages containing no added sugars

100% apple juice (tradition ®) 6 tsp 300 ml
8 tsp (30 g)

Plain milk (Québon ®) 3 tsp 237 ml
3 tsp (11 g)

Coffee 0 tsp 0 g

Water 0 tsp 0 g
a1 teaspoon of white sugar eq. 4 g of sugar
Sources companies’ websites

4In the future, if the contribution of these beverages to daily energy intakes appears to be sig-
nificant in some groups of the population, greater consideration should be deserved to their
possible inclusion in the SSB definition.
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purchase and depends on consumer preferences5; (3) current soda taxes imple-
mented at a large scale across the world and related evidence generally do not apply
to this type of beverage (see Table 1.1). The sugar content of the above-mentioned
beverages and their inclusion (or not) in our SSB definition are summarized in
Table 2.1.

It should also be noted that some types of SSBs (particularly energy drinks) have
raised other specific health concerns due to their high content in stimulants (caf-
feine, in particular), considered to enhance mental acuity and physical performance.
In 2011, the Canadian Government announced new measures, including capped
caffeine content and explicit labelling requirements, in order to reduce the chances
of caffeine overconsumption (Health Canada 2011a). Specific taxes on drinks
containing stimulants at a high dose have been discussed in other countries (Le
Monde 2014). However, only taxation issues related to sugars in non-alcoholic
beverages are addressed in this book.

The following sections discuss the reasons why SSBs may be specifically tar-
geted to prevent obesity and related diseases. The health risks that have been
associated with SSB intakes are presented, as well as SSB consumption trends and
marketing practices in Canada. Finally, additional considerations on other
non-alcoholic beverages are discussed.

2.2 SSB and Health Risks

In line with international recommendations (AICR/WCRF 2007; WHO 2015),
Canada’s food guide recommends limiting the consumption of foods and beverages
“high in calories, fat, sugar or salt such as […] fruit-flavoured drinks, soft drinks,
sports and energy drinks, and sweetened hot or cold drinks” (Health Canada
2011b). Indeed, SSB overconsumption has been frequently singled out as an
independent risk factor for several health issues in the scientific literature.

The most recent reviews and experimental studies clearly suggest that high SSB
intakes are associated with weight gain in children and adults and that limiting SSB
intake in youth may contribute to prevent weight gain (de Ruyter et al. 2012;
Ebbeling et al. 2012; Malik et al. 2013; Ebbeling 2014).6 However, it remains

5In the framework of a food policy targeting specifically the presence (or not) or the amount of
added sugars in a beverage, this situation makes technically and administratively burdensome the
distinction between on-site prepared drinks containing added sugars or not. The fact that some
consumers (and not others) add sweeteners themselves at the point of purchase also raises con-
cerns. Finally, since many of these beverages contain milk, including it in our SSB definition
would interfere with the aforementioned exclusion of all forms of sugar-sweetened milk.
6Over the last 10 years, nearly 20 literature reviews have been published as regards the rela-
tionship between sugar-sweetened beverages and body weight (Massougbodji et al. 2014). Until
recently, these reviews offered dissenting conclusions: some of them concluded that the evidence
of a causal relation was weak or limited (e.g. Forshee et al. 2008; Mattes et al. 2011) whereas
others concluded that the evidence was strong or significant (e.g. Malik et al. 2006;
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difficult to precisely estimate the strength of the association because of the diversity
of study designs, their respective methodological limitations, as well as because of
the difficulty to fully control for a broad range of potential confounders
(Sievenpiper and de Souza 2013; Pereira 2014).7 Attempting to take as much as
possible account of these issues, Malik et al.’s recent systematic review and
meta-analysis (2013) conclude that, in prospective cohort studies, one daily addi-
tional 12-oz serving of SSB is associated with a 0.06 BMI-unit increase8 among
youth and a 0.12–0.22 kg of body weight gain among adults over a one-year
period. That is to say that the effect size may be clinically modest and uncertain on
the long term, but it may prove significant at the population level, especially in
at-risk subgroups (e.g. high SSB consumers, overweight individuals). As regards
potential underlying mechanisms, the research is suggestive but not conclusive
(Ebbeling 2014). SSB’s high contribution to fructose intake has been suggested as a
potential explanatory factor, since the latter has been associated with decreased
insulin sensitivity, dyslipidemia and visceral adiposity in overweight adults (Welsh
et al. 2013). However, as regards body weight, a recent systematic review indicates
that the negative impact of a higher (vs. lower) intake of sugars and SSB would be
more likely mediated by the increase in energy intake per se than by specific
physiological or metabolic effects of sugars (Te Morenga et al. 2012). The lower
effect of liquid calories on satiety has proved to cause extra energy intake and
weight gain in adults on the short term but, in a longer term, this explanatory
hypothesis may not be true (Bachman et al. 2006; Trumbo and Rivers 2014; Allison

(Footnote 6 continued)

Woodward-Lopez et al. 2011). In 2012, the controversy reached a turning point, as shown by the
opening debate of the 30th Annual scientific meeting of the Obesity society (Billes 2012) and the
subsequent release of new findings from two randomized controlled trials supporting the
hypothesis that limiting access to SSBs may contribute to prevent weight gain in youth (Rabin
2012). Subsequent reviews still offer methodological debates and contrasting conclusions, but
clearly tend to agree that increasing SSB intake increases the risk of weight gain (Kaiser et al.
2013; Hu 2013). Additionally, two studies have looked at the funding source of reviews on SSB
consumption and weight gain (2006–2013) and suggest that it may have introduced a bias in their
conclusions, since industry-funded reviews are significantly more likely to suggest weak evidence
of an association than other reviews (Bes-Rastrollo et al. 2013; Massougbodji et al. 2014).
7In Canada, some cross-sectional and longitudinal studies have analyzed the association between
SSB consumption and body weight. We did not particularly emphasize these results in this section
since the cause-to-effect relationship between SSB and weight has been largely covered in
methodologically more robust systematic reviews and meta-analyses at international level (see the
previous footnote). These reviews provide the best available evidence to date. However, on an
indicative basis, we refer the reader to some Canadian studies on youth SSB consumption and
body weight published over the last years. On the one hand, significant positive associations (with
at least one weight-related outcome for the whole population) have been found in several studies
based on a cross-sectional design (Gillis and Bar-Or 2003; Reid et al. 2015) or a longitudinal
design (Dubois et al. 2007). Absence of any significant positive association was also reported in
studies based on a cross-sectional design (Janssen et al. 2005; Vanderlee et al. 2014) or a lon-
gitudinal design (Mundt et al. 2006). Finally, mixed results (depending on gender/age group) have
been reported in cluster analyses (Danyliw et al. 2012).
8For a definition of body mass index (BMI), see Chap. 1, footnote 2.
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2014). Finally, research suggests that genetic factors (some of which associated
with ethnicity), adiposity and glucose intolerance may influence the susceptibility to
SSB consumption’s effects on metabolism and body weight. Further research is
required in this area (Wang et al. 2013; Ebbeling 2014).

A high SSB intake has also been associated with increased risks of type 2
diabetes, cardiovascular disorders and metabolic syndrome, partially beyond the
interaction with obesity (Malik et al. 2010; Ambrosini et al. 2013; Huang et al.
2014; Keller et al. 2015; Greenwood et al. 2014). For instance, results from a recent
systematic review and meta-analysis of 17 prospective cohort studies following
adults initially without diabetes revealed that the intake of one SSB serving/day was
associated with an 18 % greater relative risk of type 2 diabetes. From a public
health perspective, if such association would correspond to causation, the authors
estimate that SSB consumption may be responsible for 4–13 % of type 2 diabetes
new cases in the USA between 2010 and 2020 (Imamura et al. 2015). A high
consumption of SSB has also been associated with a higher risk of kidney stone
formation in large cohort studies (Ferraro et al. 2013). Finally, the quantity and
frequency of added sugars consumption have been recognized as an important risk
factor in the development of dental caries in both children and adults. This risk is
shown to be cumulative over the life course, which indicates that reducing added
sugars consumption during childhood can have a protective effect for dental health
in the long term (WHO 2003, 2015).

All in all, considering well-powered prospective cohort studies alongside
short-term randomized controlled trials, Hu (2013, p. 1) concludes that “a signifi-
cant association, established temporality and direct dose–response relationship
between SSB consumption and long-term weight gain and risk of type 2 diabetes”
have been demonstrated. He adds that “taken together, the evidence that decreasing
SSBs will decrease the risk of obesity and related diseases such as type 2 diabetes is
compelling” (Hu 2013, p. 1). As Hu suggests, we consider that “we should avoid
the trap of waiting for absolute proof before allowing public health action to be
taken” (2013, p. 1).

Other relevant reasons for specifically focusing public health action on SSBs are
that these beverages have no or low added value for health (they are often
energy-dense beverages with few micronutrients) and that healthier substitutes are
commonly available, starting with water (Popkin et al. 2006). In sum, although SSB
overconsumption is not the only dietary risk factor linked to obesity and NCDs
(Sievenpiper and de Souza 2013), it clearly seems to be a relevant target for public
health action, particularly in heavy consumers (including youth), patients at health
risk, and on territories where average consumption is high (Ebbeling 2014; Le Bodo
et al. 2015).
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2.3 SSB Marketing and Sales Trends

In their recent analyses of SSB sales trends around the world,9 Popkin and Hawkes
(2016) indicate that the four regions with the highest consumption10 are as follows:
(1) North America, (2) Latin America, (3) Australasia and (4) Western Europe.
With the exception of Latin America, average SSB intake has been declining in
these four regions over the last years. In North America, this decline has been
mainly driven by a decrease in the sales of caloric soft drinks, despite the fact that
the sales of sports and energy drinks increased significantly.11 All in all, in 2014,
North America still ranked first (by far) for total sales of SSBs, and Canada ranked
14th out of 54 countries12 for which data have been analysed (Popkin and Hawkes
2016).

A closer analysis of Canadian Market data tends to confirm these trends: the
consumption of carbonated beverages (excluding sports drinks and energy drinks)
increased from 55 to 117 l/capita between 1972 and 1998, before declining to
85 l/capita in 2009, which still represents a very high consumption level (Statistics
Canada 2010). Overall, in a study based on soft drink sales data from the Canadian
Socioeconomic Information Management System (Statistics Canada),13 Merchant
et al. (2010) demonstrate that the average available energy from SSB14 per capita
has increased of 37 kcal per day between 1976 and 2007, which represents 23 % of
the increase in total available energy per capita per day over the same period.
Interestingly, yearly averages show that the higher is the contribution of soft drinks
to total available energy, the higher tends to be the total available energy per capita
per day. Whereas the ecological study design precludes assuming cause-to-effect,
this analysis suggests that a greater SSB intake may have been both a contributor to
and a marker of increasing energy intakes in the diet of the Canadian population
over the last 30 years15(Merchant et al. 2010).

9Popkin and Hawkes’ calculations are based on the Euromonitor Passport International database,
for the period 2009–2014.
10Expressed in Kcal per person per day.
11Popkin and Hawkes’ analyses are based on three SSB categories: caloric soft drinks (carbonated
and non-carbonated); fruit drinks (sweetened beverages of diluted fruit juice and often other caloric
sweeteners and flavourings); and sports and energy drinks (including sugar-sweetened waters).
12Before Canada ranked Chile, Mexico, USA, Argentina, Saudi Arabia, Germany, Netherlands,
Slovakia, Austria, Brazil, Belgium, Israel and Ireland.
13Provided by the Canadian Soft Drink Association.
14Excluding juices.
15Indeed, the fact that SSB intake has been frequently associated with overall energy intake could
be partly related to the fact that SSB consumption is a marker of food patterns involving other
dietary factors favouring excessive energy intake (Woodward-Lopez et al. 2011). Anyway, con-
sidering the evidence presented overall in this section, it seems plausible that the increase in SSB
consumption over the last decades has somewhat contributed in itself to increase energy intakes in
some groups of the Canadian population.
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Although SSB manufacturers and retailers have made voluntary efforts over the
last years, e.g. to reduce SSB availability in schools or to reduce SSB advertising to
children (Canadian Beverage Association 2015), heavy marketing is still practised
in terms of product diversification, availability, prices and promotion (Welsh et al.
2013). Here below are summarized some key facts and figures.

An attractive and diversified choice: in 2009, in Canada, carbonated soft
drinks represented the second non-alcoholic beverage volume market share
(16.3 %), just after coffee (16.6 %) and before tea (12.9 %), milk (12.7 %), bottled
water (10.6 %) and non-carbonated fruit beverages (including juices) (8.7 %)
(Agriculture and Agri-Food Canada 2015). The non-alcoholic beverage industry
offers an increasing variety of products to adjust to consumers’ preferences. It
includes the creation and development of juices, fruit-flavoured beverages,
dairy-based beverages, iced tea, vitamin waters, sports drinks and energy drinks. In
Canada, the largest SSB companies propose more than 30 different brands and a
diversity of packages and innovative flavours (Agriculture and Agri-Food Canada
2015). Over the last decades, higher SSB intakes have been prompted by steady
increases in portion sizes. Between 1977 and 1996, US consumption surveys show
that the average SSB portion size consumed by all age groups increased from 402 to
621 ml, whereas milk beverages’ average portion size decreased from 346 to
322 ml (Nielsen and Popkin 2004). Some US data also indicate a two- to threefold
increase in the size of soda poured from fountains in two large fast-food chains
between their time of introduction (in the 1950s) and 2002 (Young and Nestle
2003).

A widespread distribution: according to Agriculture and Agri-Food Canada
(2015), two-thirds of SSB sales are not for on-site consumption, which reflects
important takeaway sales from fast-food restaurants but also a particularly large
diversity of easy-to-access points of sales such as vending machines, convenience
stores and gas stations. Although representing a small market segment, SSB
presence in schools has been used as a way to position SSB brands and to
encourage out-of-school consumption across the world (Hawkes 2010). The situ-
ation in Canada does not seem to make exception. A study relying on data from the
British Columbia Adolescent Health Survey (n = 174 schools/10,879 grades 7–12
students, 2007–2008) found SSB availability at school to be associated with a
higher SSB intake16 (Mâsse et al. 2014). As a result, many governments have taken
action. In Quebec, for instance, policy recommendations have been issued to limit
SSB and NCSB availability in schools17 and childcare centres (Ministère de

16Independently of neighbourhood-level post-secondary education and school setting
(urban/suburban/rural) at school level, and independently of age and sex at student level.
17This “Policy framework for a health turn at school” (Politique cadre pour un virage santé à
l’école) has been set up in 2007. A process evaluation has been published in 2009. For the food
environment, this evaluation is based on data collected from 720 schools. The sample was further
weighted to make it representative of all Quebec schools (according to type, network and region).
Results indicate that 94 % of primary schools (eq. to elementary schools) and 59 % of secondary
schools (eq. to middle and high schools) report having removed SSBs and NCSBs from their main
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l’Éducation, du Loisir et du Sport 2009; Martin et al. 2014). On the other hand,
Canadian manufacturers have collectively issued voluntary-based guidelines for the
sale of beverages in schools (Canadian Beverage Association [CBA] 2012).18

These efforts should be further encouraged and evaluated. A recent research con-
ducted in the province of Quebec (Sherbrooke area, n = 39 schools/7099 students,
2007–2008) indicates that beyond individual characteristics and the school’s
socioeconomic status, a significant difference of daily SSB consumption was
observed between schools. It was further estimated that a student moving from a
school with a lower rate of SSB consumption to a school with a higher rate of SSB
consumption would typically increase his risk of becoming a daily SSB consumer
by 52 %.19 Beside the school’s socioeconomic status, students in schools located in
a higher urban density area had a significantly higher risk of SSB consumption
(Lebel et al. under review). These results suggest that beyond SSB availability at
school, the school vicinity may play an important role in favouring SSB con-
sumption in youth.

A very affordable option: in high-income countries, an increasing affordability
gap is generally observed between low nutritive energy-dense foods and more
nutritive choices (e.g. meat, fruit and vegetables). For example, in Canada, a study
conducted on the price of a diversity of food items sold in Edmonton supermarkets
illustrated that the price per calorie of “processed sweets” was 7 times cheaper than
the price per calorie of “fish and poultry” (Cash and Lacanilao 2007). Among these
low nutritive energy-dense foods, SSBs are considered to be particularly and
increasingly affordable. Agriculture and Agri-food Canada (2015) indicates that this
is partly due to a highly competitive environment: “the [soft drink] industry has

(Footnote 17 continued)

food service. Very few primary schools offer vending machines (2 %) but among secondary
schools, 47 % report having removed these beverages from vending machines (Ministère de
l’Éducation, du Loisir et du Sport 2012).
18These guidelines prone the removal of soft drinks from elementary and middle schools and
displacement by water, 100 % juice and milk. In high schools, the guidelines indicate that “at least
50 % of the beverages offered […] should be water and low- or no-calorie options” and also
encourage capped caloric content for SSBs, capped portion sizes for SSBs, and non-availability of
energy drinks. According to the Canadian beverage association, its members have “completed
[the] implementation of the guidelines during the 2009–2010 school year” (CBA 2012, §1).
19The multilevel logistic modelling procedures used in this study made possible to appreciate the
school built environment effect on daily SSB consumption independently of other variables that
may influence consumption at individual level (gender, academic cycle, cultural origin, partici-
pation in organized physical activities) and independently of the school socioeconomic status.
Concerning the school built environment’s vicinity, it is noteworthy that none of the contextual
characteristics measured (number of fast-food restaurants, number of convenience stores, walka-
bility, degree of vegetation cover, distance to the closest fast-food restaurant, distance to the closest
convenient store) had a significant association with SSB consumption when taken separately.
However, the combination of these characteristics showed an important difference in students’
SSB consumption between schools. This observation confirms the complex aetiology of eating
habits and the most probable influence of a pattern of contextual characteristics rather than a
significant influence of one risk factor considered in isolation.
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experienced intense price competition with the expansion of private label sales and
decreasing consumer demand for carbonated soft drinks. Price reductions have been
an important element to enable the industry to maintain its dominant market share
in a beverage market where the choice of products is increasing”. Additionally, the
organization suggests that SSBs are frequently used as a drawing card: “During the
recent difficult economic climate, price reductions are still occurring, especially in
the retail grocery sector where chains have reduced prices to encourage consumers
to visit their establishments”. Indeed, SSBs have been shown to be highly subject to
specific pricing strategies such as rebates, bulk offers and free refills in fast-food
restaurants (Quebec Weight Coalition [CQPP] 2012). An analysis of food and
beverages purchases in supermarkets by a large representative panel of UK
households (n = 30,000) over two years shows that price promotions on carbonated
drinks are heavily practised (PHE 2015). Unsurprisingly, a very large proportion of
consumers are sensitive to price promotions on those drinks (the so-called pro-
motionally sensitive shoppers)20 (PHE 2015, p. 19). On average, overtime, it was
estimated that price promotions increase total purchases of regular carbonated
drinks by 31 % in comparison with a hypothetical situation where no price pro-
motion was practised at all (PHE 2015, p. 28). Accounting for compensation
effects, it was also estimated that the total volume of sugars included in purchased
food and beverages could be 0.7 % lower if no price promotions were practised on
regular carbonated drinks21 (PHE 2015, p. 34). These data (although specific to the
UK) clearly suggest that SSBs are a relevant starting point for public health efforts
aimed to tackle price promotions on sugary food and drinks.

A strong promotion, especially towards youth: in Canada as elsewhere, brand
names, advertising and promotion are essential dimensions of the competition in the
soft drink sector. Placement in the store and on the shelf is deemed particularly
critical to stimulate consumer purchases (Agriculture and Agri-Food Canada 2015).
Evidence indicates that advertisements are usually appreciated by youth and
influence their dietary behaviours (Hastings et al. 2007). Accordingly, in 2009 in
the USA, carbonated beverage companies’ marketing expenditures targeting youth
(2–17 years of age) reached US$395 millions (i.e. 22 % of all food categories). It
was the #1 food category in terms of teen-directed marketing expenditures.
Traditional media (TV, radio, print advertising) are complemented by a diversity of
marketing techniques including appealing packages, point-of-purchase displays,
movie cross-promotions, sponsorship of sports events, advertisements using
celebrities (Federal Trade Commission [FTC] 2012). Over the last years, facing
international pressure (WHO 2010), the food and beverage industry has accelerated
its large-scale voluntary commitments to limit marketing to children, as shown in

20In this study, three types of price promotions were considered: “temporary price reductions”,
“multibuy” offers (e.g. “buy 2 for 5$” or “buy one and get one free”) and “extra free” offers (i.e.
portions larger than usual for the same price). The analysts emphasize that food price promotions
are heavily practised in the UK and may represent a proportion of purchases that is twice as much
elevated than in other European countries (i.e. �40 % vs. �20 %).
21With equal percentage found for chocolate and cakes.
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North America by the US Children’s Food and Beverage Advertising Initiative
(Council of Better Business Bureaus 2006) or the Canadian Children’s Food and
Beverage Advertising Initiative (CAI) (Advertising Standards Canada 2007).
Overall, the evaluations of such “pledges” have shown mixed results (sometimes in
the same country and for the same intervention) because of different sampling
methods and heterogeneous criteria used to measure success (Hawkes 2013).
The US Federal Trade Commission did observe an overall decrease22 in marketing
expenditures on non-alcoholic beverages towards young people between 2006 and
2009 and note “small but positive changes in the nutritional profile of drinks
marketed to youth”23 between 2006 and 2009 (FTC 2012, ES-5). However, the
FTC also highlights that “almost all of the sugar in drinks marketed to both children
and teens was added sugar, rather than naturally occurring sugar from fruit or fruit
juice” (FTC 2012, ES-5). Another concern is the significant increase in
youth-directed new media expenditures24 on food and beverages between 2006 and
2009,25 with carbonated beverages ranking #1 among all food and beverage cate-
gories in 2009.26 The report adds that “carbonated beverages marketed to teens
averaged 10 % more calories and added sugars in new media than in traditional
measured media” in 2009 (FTC 2012, p. ES-5). Uncertainties as regards the
effectiveness of self-regulation were also expressed on a Canadian ground.
A comprehensive assessment of food and beverage TV advertising in Toronto and
Vancouver between 2006 and 201127 shows that the total number of soft drinks
spots broadcasted on children’s speciality stations actually decreased.28 As a result,
the average number of soft drinks spots actually viewed by children (aged 2–11) on
these channels effectively decreased. However, when considering all stations, the
total number of soft drinks spots broadcasted did not decrease over the same period.
As a consequence, the authors note that the decrease in soft drinks TV ads viewed
by children between 2006 and 2009 was mitigated in Toronto and fully compen-
sated in Vancouver when all stations were considered (Potvin Kent et Wanless

2259 % decrease (adjusted for inflation) in child-directed marketing of carbonated beverages (from
US$96 million to $US42 million) and 29 % decrease (adjusted for inflation) in teen-directed
marketing of carbonated beverages (from US$508 million to US$382 million).
23The US Federal Trade Commission (2012, p. ES-5) observes that drinks marketed to youth (2–
17 years old) “averaged 20 fewer calories per serving in 2009 than in 2006”.
24Consisting of “company-sponsored websites, Internet, digital, word-of-mouth, and viral mar-
keting” (FTC 2012, p. 9).
2550.5 % increase (adjusted for inflation) for all food categories (from US$76.6 million in 2006 to
US$122.5 million in 2009).
26Moreover, between 2006 and 2009, the relative increase in child-directed new media expendi-
tures focused on juices and non-carbonated beverages has been substantial (+617 %, adjusted for
inflation) (FTC 2012).
27Using Nielsen Media Research data specific to Vancouver and Toronto cities.
28Considering the evolution of TV advertisements targeting kids in Toronto between 2006 and
2011, Potvin Kent et al. (2014) note that this decrease was particularly due to the fact that
companies adhering to CAI had eliminated soft drinks advertisements on these stations, which was
not the case of non-CAI members.
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2014). Research also indicates that the TV marketing techniques used to target
children and teens in 2011 have been more intense than in 2006. Another concern
appears to be that the promotion of “less healthy” items by companies adhering to
CAI has increased in children and teens over the same period (Potvin Kent et al.
2014). Finally, another study suggests that Canadian self-regulatory measures
imperfectly protect children from Internet marketing of energy-dense food and
beverages (Potvin Kent et al. 2013).

Altogether, this overview shows that SSB consumption is substantially sup-
ported by marketing practices. In the next section, we will review consumption
trends at the individual level.

2.4 SSB Consumption Trends

In 2004, according to the Canadian Community Health Survey—Nutrition (CCHS,
24-h dietary recall), average dietary sugar intakes (including added and naturally
occurring sugars) represented 21 and 25 % of total daily calories in adults (aged 19
+ years) and youth (aged 9–18), respectively. Regular soft drinks represented the
second dietary source of sugar intake in adults and the first one in youth aged 9–18
before milk, fruit and confectionery (Langlois and Garriguet 2011).

According to CCHS-2004 data, Brisbois et al. (2014) estimate that on average,
sweetened drinks29 contribute 3.3 % to daily calories in Canadian adults.
According to Garriguet (2008a, same data source), the highest proportion of adults
reporting having consumed regular soft drinks the day before the survey was found
in adult men aged 19–30 (47 %), for whom the average daily consumption reached
649 g.30 The lowest proportion was found in Canadian women aged 71 or older
(10 %), for whom the average daily consumption reached 305 g.

According to CCHS-2004 data, average consumption of sweetened drinks in
Canadian youth is similar across provinces, with slightly higher values in New
Brunswick, Newfoundland and Labrador, and slightly lower values in British
Columbia. The contribution of milk and 100 % fruit juice to daily calories
decreases with age, whereas the contribution of sweetened drinks increases with age
(see Fig. 2.1) (Garriguet 2008b).

In teens aged 14–18, average daily intake of regular soft drinks31 reached 179
and 376 g in girls and boys, respectively. For this age group, the average contri-
bution of sweetened drinks32 to daily calories was 7 % in girls and 8 % in boys (see

29Including regular soft drinks and fruit drinks.
30Regular soft drinks volumes expressed in grams (g) or in millilitres (ml) are generally close. For
instance, according to the Canadian Nutrient File (CNF), 100 ml of cola-type soft drinks is
equivalent to 104.2 g (Source: Health Canada, file consulted in March 2012 from: http://
webprod3.hc-sc.gc.ca/cnf-fce/index-fra.jsp).
31Excluding fruit beverages and fruit juices.
32Including regular soft drinks and fruit drinks.
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Fig. 2.1) (Garriguet 2008b). In comparison, average SSB contribution to total
energy intake has been estimated to be 13 % in US teens aged 1–19 and 5 % in
European teens aged 12.5–17.5 (Le Bodo et al. 2015). These numbers represent
averages of total population daily intake of SSB, including people who did not
consume any. According to CCHS-2004 data, among Canadian adolescents (aged
14–18) reporting having consumed sweetened drinks the day before the survey (i.e.
35 % of girls and 53 % of boys), this consumption reached 514 g/day in girls and
715 g/day in boys (Garriguet 2008b). The CCHS—Nutrition has been repeated in
2015. The release of the data in 2017 will provide an updated description of the
situation (Statistics Canada 2014).

Meanwhile, more recent data from provincial surveys tend to confirm that SSBs
are still consumed in high proportions by Canadian youths. In British Columbia
(BC), for example, data from the BC Adolescent Health Survey (2007–08) indicate
that grades 7–12 students (N = 11,385) were 32 and 10 % to report having con-
sumed one and at least two SSB(s) the previous day, respectively33 (Mâsse et al.
2014). In the province of Quebec, the large survey on the health of secondary

Fig. 2.1 Percentage of daily calories derived from sweetened drinks and from milk and fruit juice,
by gender and age groups, household population aged 1–18, Canada, excluding territories, 2004.
Source Garriguet (2008b). Beverage consumption of children and teens. Health Matters. Statistics
Canada, Catalogue no. 82-003-XPE. Health Reports, Vol. 19, no. 4, December 2008 (Reproduced
with permission)

33As for all self-reported data, measurement errors may occur (e.g. underreporting of SSB con-
sumption) and may influence the results.
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school children (2010–2011, N = 63,196) indicates that 25 % of students report
consuming SSB at least once a day (28 % of boys vs. 21 % in girls)34 (Camirand
et al. 2012). In another Quebec survey concerning students from all the 42 public
primary and secondary schools of the Sherbrooke area (2008, N = 13,500), data
confirm that the proportion of weekly SSB consumers is sizeable and increases with
age, fruit drinks being the most popular beverages (from 34 % of consumers at age
5, to 65 % at age 17), followed by soft drinks (12 % at age 5, to 52 % at age 17)
(Morin 2010; Morin et al. 2013). Recent data from other provinces confirm and
even exceed these trends. According to a study including data from 10,188 youth
(aged 13–18) from Hamilton and Thunder Bay (Ontario) and the province of Prince
Edward Island (PEI) in 2009–10, 36 % of the students reported having consumed
one to two SSB(s)35 the day preceding the survey and 44 % of the students reported
having consumed three or more SSBs. The proportion of daily SSB consumers in
the PEI subgroup was statistically lower than in the Ontarian ones (Vanderlee et al.
2014).

A growing body of evidence also suggests that SSB consumption is associated
with a less healthy dietary pattern (e.g. frequent fast-food meals, lower intakes of
healthy beverages, breakfast skipping) and TV watching among children and
adolescents (Mathias et al. 2013; Welsh et al. 2013). In the province of Quebec, the
aforementioned survey on the health of more than 60,000 secondary school children
indicates that carbonated drinks consumption is correlated to “junk food”36 con-
sumption in restaurants (see Fig. 2.2) (Camirand et al. 2012). The same survey
indicates that students having at least 6 portions of fruit and vegetable per day are
less likely to be daily SSB consumers37 compared to those having less fruit and
vegetable (22 % vs. 25 %) (Camirand et al. 2012, p. 87). Daily SSB consumers are
also slightly38 less likely to report consumption of at least 4 glasses of water per day
(38 %) and slightly more likely to report consumption of fewer than 1 glass of water
per day (9 %) compared to those having fewer than one SSB per day (40 and 6 %,
respectively) (Camirand et al. 2012, p. 84). Although statistically significant, these
differences (2 or 3 % points) remain small in magnitude.

In other provinces, the aforementioned study conduced in Ontario and PEI also
shows that a higher SSB consumption in youth is slightly correlated with a higher

34In this survey, beyond the proportion of daily consumers, the proportion of occasional SSB
consumers is sizeable. For instance, 36 % of students report consuming fruit-based drinks from
one to six times per week (38 % for boys vs. 33 % for girls) and 36 % of students report
consuming carbonated drinks between once to six times per week (43 % for boys vs. 29 % for
girls).
35In addition to fruit-flavoured drinks, regular soft drinks, sports drinks and high-energy drinks,
SSBs here also include hot chocolate, cappuccino or frappuccino, slurpees, and shakes.
36In this survey, the term “junk food” encompasses foods that should only be consumed excep-
tionally according to official Quebec guidelines, such as French fries, hamburgers, pizza, chicken
wings, fried chicken, hot dogs.
37i.e. having SSB at least once a day.
38Difference statistically significant (p � 0.05).
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consumption of 100 % fruit juice and milk. However, the authors note that a reverse
correlation between SSB consumption and milk consumption has been more fre-
quently documented elsewhere in the literature, which raises calcium displacement
concerns (Vanderlee et al. 2014).

Using CCHS-2004 data and distinguishing sources of naturally occurring and
added sugars in the diet, Brisbois et al. (2014) estimate that the average contribution
of added sugars to daily calories in Canadians is 9.9 % in adults, 10.4 % in children
(aged 1–8) and 14.1 % in adolescents (aged 9 to 18). These average values for all
Canadians suggest how even more difficult it may be for SSB consumers (youth in
particular) to limit the daily energy intake from free sugars below 10 % of total daily
energy intake, as recommended by the World Health Organization (WHO 2015).

The evidence presented in this section confirms that specific efforts to prevent
SSB overconsumption are relevant in Canada. Our conclusions are consistent with
Saunders’ ones, who considered large pieces of evidence to rank potential con-
tributors to the Canadian paediatric obesity epidemic. He concludes that “although
influenced by numerous factors, available evidence suggests that the Canadian
childhood obesity epidemic is most closely related to deleterious changes in
sugar-sweetened beverage intake, sedentary behaviour, reduced sleep, and adult
obesity [i.e. parental obesity and gestational weight gain]” (Saunders 2011, p. 6).

Fig. 2.2 “Junk food” consumption 3 times per week or more in a restaurant or a café during the
school week, according to carbonated drinks consumption, secondary school children, Quebec,
2010–2011. Same exponent (a or b) means a statistical difference between proportions
(p � 0.05). Source Camirand et al. (2012) Habitudes alimentaires, dans L’Enquête québécoise
sur la santé des jeunes du secondaire 2010–2011. Le visage des jeunes d’aujourd’hui: leur santé
physique et leurs habitudes de vie, Tome 1, Québec, Institut de la statistique du Québec, p. 89
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2.5 Additional Considerations on Other Non-alcoholic
Beverages

Beyond the fact that SSBs are generally the core target of taxation proposals, the
need to prevent excessive intake of other non-alcoholic caloric beverages some-
times comes into the debate.

The relevance to include 100 % fruit juice is sometimes questioned. The calorie
and sugar content of these beverages may be similar or even higher than for SSBs
(see Table 2.1). Furthermore, 100 % fruit juice intakes have increased in some
groups of the Canadian population over the last years. For example, in Quebec
adults, fruit juice39 intake has increased by 80 % between 1990 and 200440

(Blanchet et al. 2009). However, 100 % fruit juice’s contribution to micronutrients
recommended daily intakes makes them “sparingly” drinkable on a daily basis,
although whole fruit consumption should be preferred (Popkin et al. 2006). This
last consideration makes these beverages generally exempt from soda taxes cur-
rently implemented across the world (see Table 1.1), even though they are included
in the WHO recommendations as a source of free sugar (WHO 2015).

More controversial is the case of non-calorically sweetened beverages (NCSBs
or “diet drinks”), whose consumption has been correlated to increased appetence for
sweetness, risks of metabolic syndrome and type 2 diabetes in several clinical and
observational studies (Popkin et al. 2006; Nettleton et al. 2009; Fagherazzi et al.
2013). However, to date, evidence supporting a cause-to-effect relationship is
limited: no clear mechanism has been demonstrated and conclusions from epi-
demiological studies are inconsistent (de Koning et al. 2011; Greenwood et al.
2014; Imamura et al. 2015). According to Pereira’s reviews (2013, 2014), the more
rigorous prospective studies controlling for many potential confounders are not
conclusive or suggest a reverse causality bias (i.e. higher NCSB consumption in
overweight persons attempting to lose weight or to prevent further weight gain by
substituting SSBs for non-caloric beverages). Indeed, consistent evidence from
experimental and cohort studies suggest that substituting NCSBs for SSBs can help
control total energy intake and prevent weight gain in the long term (de Ruyter et al.
2012; Zheng et al. 2015). Consequently, to date, NCSBs may remain an acceptable
alternative to SSBs, although water should be explicitly promoted as the healthiest
option (Popkin et al. 2006; Pereira 2013; de Ruyter et al. 2014). Excluding diet
drinks from the scope of soda taxes has been recommended in the literature
(Brownell et al. 2009; Mytton 2015). Generally, with some exceptions (e.g. the

39In the CCHS-Nutrition survey, the fruit juice category corresponds to 100 % pure juice. It
includes the “juice portion of alcoholic beverages and juice recipes (concentrate and water)”. Fruit
drinks correspond to “beverages that contain less than 100 % fruit juice” (Garriguet 2008b, p. 27).
40Difference statistically significant (p � 0.05).
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French and Belgian soda taxes),41 “diet drinks” are exempt from soda taxes cur-
rently implemented across the world (see Table 1.1).

These considerations will have important implications when we analyse if
exempting beverages deemed healthier than SSBs from the tax may encourage higher
consumption of the former and lower consumption of the latter (see Sect. 7.3).
Altogether, this will also have important implications when considering which
beverages should be included (or not) in the scope of a soda tax (see Sect. 12.4.1).

Key Messages

– Most recent systematic reviews, meta-analyses and experimental studies
confirm that SSB overconsumption increases the risk of weight gain, type
2 diabetes and dental caries.

– SSB consumption is stimulated by an attractive and diversified offer, a
widespread distribution, low prices and a strong promotion (especially
towards youth).

– SSB consumption represents a significant proportion of sugar intake and
daily energy intake in some groups of the Canadian population, in par-
ticular youth.

– From a public health perspective, preventing SSB overconsumption in
Canada requires specific efforts at a large scale.
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Chapter 3
Sugar-Sweetened Beverage Taxation
as a Public Health Policy Instrument

Abstract The manufacturing cost of sugar-sweetened beverages (SSBs) is par-
ticularly low. It contributes to making these drinks particularly affordable and to
encourage consumption. Taxation has been increasingly suggested as a way to
increase SSB price and discourage demand, as part of a comprehensive prevention
strategy. Lessons from tobacco control confirm that taxation can be a valuable
instrument, although the comparison with SSB should be made cautiously.
Economic simulations tend to position SSB taxes among the most cost-effective
interventions because of their low cost of implementation, the critical mass of the
population they may reach, the revenues they generate and their sustainability.
Evidence from soda taxes implemented in the “real world” has to be considered to
confirm these predictions.

3.1 Taxing Sugar-Sweetened Beverages (SSBs) as Part
of a Comprehensive Strategy

Non-communicable diseases (NCDs) are determined by a multiplicity of
food-related factors whose specific influences are not easy to disentangle.
Therefore, it is widely documented that a combination of incremental interventions
and policies affecting many factors at several levels are needed to make a difference
(Gortmaker et al. 2011). Such systems thinking perspective may require allowing a
certain dose of “uncertainty” and “unpredictability” when considering the potential
outcomes of single interventions (Rutter 2011, 2012, p. 657). Indeed, the specific
impacts on diet and health of a particular policy, such as a soda tax, are expected to
be small in magnitude and difficult to detect (see Chap. 14). As a result, one should
not expect specific actions to be magic bullets: taxation, as many other policy
options, must be considered as part of a larger societal action.
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3.1.1 International Evidence

The literature suggests that various interventions at individual and environmental
levels should be simultaneously pursued to reduce SSB consumption in the pop-
ulation (IOM 2012; Hsiao and Wang 2013; Yon and Johnson 2014). School-based
policies limiting the availability of SSBs in cafeterias and vending machines have
shown effectiveness in reducing SSB consumption at school, although it may not
necessarily translate into lower SSB intake overall. Compensatory behaviours at
home may contribute to explaining this result (Levy et al. 2011; Taber et al. 2012;
Avery et al. 2015; WCRF 2015). Some studies have also demonstrated that a higher
availability of safe drinking water at school combined with educational activities
promoting healthy beverages could contribute to increasing daily water consump-
tion and decrease SSB consumption at school (Centers for Disease Control and
Prevention [CDC] 2010; Armstrong et al. 2012). Mass communication campaigns
using a diversity of channels (TV, radio, the Internet and information posting in
multiple places) also have the potential to contribute influencing SSB-related
knowledge, attitudes, intentions and eventually behaviours in the population
(Jordan et al. 2012; Boles et al. 2014; WCRF 2015).

On the market side, examples of collaborating initiatives with retailers have
demonstrated effectiveness to offer and promote healthier beverages and influence
consumer behaviours (WCRF 2015). Commitments made by manufacturers to
reduce the sugar content of their beverages also deserve attention (Liu et al. 2014;
British Broadcasting Corporation 2015). From a more coercive standpoint, a con-
trolled experiment in the corner store of a large US hospital led to encouraging
results as to the potential effects of warning labels on “less healthy” beverages
(Elbel et al. 2013). In this regard, lessons from the tobacco case brings additional
arguments (Capewell 2014). Furthermore, whereas evidence on the behavioural
effects of policies aimed at regulating SSB marketing to children is still scarce,
simulations and recommendations abound in their favour (WHO 2010; WCRF
2015; Liu et al. 2014). Simulations on SSB portion-size caps in various points of
sale also predict encouraging results, but raise feasibility and acceptability concerns
(Wang and Vine 2013; Roberto and Pomeranz 2015). Banning free or unlimited
SSB refills in restaurants and cafeterias may be an alternative. For example, this
measure has been officially adopted in France and will become effective in January
2017 (JORF 2016). Last but not least, taxation likely is the SSB policy option for
which the scientific literature is the more abundant but also one of the more con-
troversial (Hsiao and Wang 2013; Le Bodo et al. 2015). All these options have been
documented: encouraging evidence supports several of them, while others remain
debated. On-going efforts should be evaluated as a whole to better demonstrate
what works (or not), for whom, how, why and in combination with what (Studdert
et al. 2015).

New York City’s fight against SSB overconsumption is an interesting illustration
of a multipronged strategy based on several of the aforementioned interventions
(Farley et al. 2012; Farley and Merrill 2013; Farley and Dowell 2014). Considering
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that educational strategies should be complemented by interventions in the envi-
ronment, between 2003 and 2011, New York’s Department of Health eliminated
sugary drinks from beverage vending machines and made incremental improve-
ments in the nutritive value of school meals served in public schools. In 2008, the
energy content and portion sizes of beverages available and the quality of meals and
snacks served by city agencies (2008) have also been regulated. These efforts were
complemented by the “Pouring on the Pounds” mass communication campaign
launched in 2009. Furthermore, in 2010–2011, the content of beverages sold in
elementary and middle schools has been capped to fewer than 10 calories per 8
ounces. The Department of Health also supported a potential penny-per-ounce
excise tax on sugary drinks, beverage policy changes in the Supplemental Nutrition
Assistance Program, and a cap on the portion size of sugary drinks served at
restaurants and other places with food to go. Although these proposals did not
succeed, it generated media attention and raised awareness in the population. Even if
causal inferences cannot be proved, surveillance data are encouraging. From 2007 to
2013, the number of New Yorkers reporting drinking one or more sugary drink(s)1

per day decreased from 36 to 23 % in adults and from 57 to 42 % in public high
school students (Kansagra et al. 2015).

In sum, as any of these interventions, SSB taxation should not be considered as a
“holy grail” or a “panacea” but as a contributing instrument within a comprehensive
intersectoral strategy aimed to decrease SSB overconsumption and, ultimately, to
contribute preventing obesity and NCDs (Block and Willett 2013, p. 183; Briggs
et al. 2013, p. 7; Mytton 2015; WHO 2015).

3.1.2 The Canadian Situation

Such a comprehensive approach is already in progress across Canada. Many
interventions involving a diversity of stakeholders have been implemented at all
levels to promote healthy eating and drinking behaviours over the last years.
Overarching policies and frameworks provide a backbone for such developments.
At federal level, it includes the Pan-Canadian Declaration on Prevention and
Promotion (PHAC 2010), the Curbing Childhood Obesity Framework (PHAC
2011), the Centre for Chronic Disease Prevention’s Strategic Plan 2016–2019
(PHAC 2015), Nutrition North Canada (Government of Canada 2014) and the
Canada’s Food Guide (Health Canada 2011b). Provincial governments, whose
mandate for health promotion predominates (see Sect. 12.2), have also provided
comprehensive public health nutrition strategies and action plans supporting the
implementation of educational initiatives and environmental changes aimed to

1Including carbonated beverages, fruit drinks, sports and energy drinks, and other drinks with
added sugars.
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increase the consumption of healthy beverages instead of sugary drinks.2 It includes
school nutrition policies and guidelines—sometimes mandatory, often voluntary—
that have been developed across all Canadian provinces and territories.3 Similar
initiatives also exist in governmental and healthcare facilities as well as in
municipal buildings, day care centres, parks, recreational facilities, community
centres and other settings (CQPP 2012b, pp. 37–9). The implementation of these
frameworks, policies and guidelines involves a broad diversity of public,
not-for-profit and private stakeholders at federal, provincial/territorial and local
levels. Large communication and educational campaigns have also been developed
specifically to promote healthy drinking behaviours in the population such as “Sip
Smart! BC” in British Columbia (Healthy schools BC 2012), “New Drive” and
“Liquid sugars—NOT every day!” in Quebec (Réseau du sport étudiant du Québec
[RESQ] 2011; CQPP 2015b). Supporting and evaluating all these efforts is critical.
In Nova Scotia and Alberta, comprehensive school-based policies and interventions
promoting healthy eating proved to be very promising (including reducing SSB
consumption) (Veugelers and Fitzgerald 2005; Fung et al. 2012, 2013). Larger
community-based interventions may require intense efforts sustained over a longer
term to be successful (Raine et al. 2013b).

2Including Ontario’s Healthy kids strategy (Ontario Ministry of health and long term care 2014),
Quebec’s Plan d’action gouvernemental de promotion des saines habitudes de vie et de prévention
des problèmes reliés au poids 2006–2012 (Lachance et al. 2006) and Québec en forme movement
(2016), Healthy eating Nova Scotia strategy (Government of Nova Scotia 2011), New
Brunswick’s Wellness strategy 2014–2021 (Government of New Brunswick 2014), Manitoba’s
Healthy eating guidelines, services and programmes (Government of Manitoba 2016), Healthy
families BC (Government of British Columbia 2012), Prince Edward Island’s Healthy Eating
Strategy 2011–2015 (Healthy eating alliance 2011b), Saskatchewan’s Nourishing minds
(Saskatchewan Ministry of education 2012) and Northern Healthy Communities Partnership
(NHCP 2013), Alberta’s Healthy eating starts here (Alberta health services 2016), Newfoundland
and Labrador’s Healthy People, Healthy Families, Healthy Communities (Newfoundland and
Labrador Department of health and community services 2015), Northwest territories’ Community
wellness Initiatives (Northwest territories health and social services 2015), Yukon’s Health
investment fund (Yukon Health and social services 2015) and Nunavut’s Nutrition framework for
action (Nunavut Department of health and social services 2007).
3Including Ontario’s School food and beverage policy (Ontario Ministry of education 2010),
Quebec’s Framework Policy on Healthy Eating and Active Living—Going the Healthy Route at
School (Ministère de l’Éducation, du Loisir et du Sport 2009), Food and Nutrition Policy for Nova
Scotia Public Schools (Government of Nova Scotia 2006), New Brunswick’s Policy 711:
Healthier Foods and Nutrition in Public Schools (New Brunswick Department of education 2008),
Manitoba’s Moving Forward with School Nutrition Guidelines (Government of Manitoba 2014),
Guidelines for food and beverage sales in B.C. schools (British Columbia’s Ministry of health
2014), Prince Edward Island’s School nutrition policies (Healthy eating alliance 2011a), Healthy
Eating, Nutrition, and Food Safety Guidelines for Saskatchewan Schools (Saskatchewan Ministry
of education 2012), Alberta’s Nutrition Guidelines for Children and Youth (Alberta government
2012), Newfoundland and Labrador’s School food guidelines (Government of Newfoundland and
Labrador 2006), Northwest territories’ Guidelines for Healthy Foods in Facilities (Northwest
territories health and social services 2006), Yukon’s School nutrition policy (Yukon Education
2008) and Nunavut’s Food guide educator’s handbook (Nunavut health and social services 2012).
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As indicated before, benefits would likely be obtained if the aforementioned
initiatives were complemented by policies targeting the market environment. Until
now, few mandatory nutrition policies have been implemented in Canada and most
apply to various foods and beverages (possibly including SSBs) rather than
focusing on particular ingredients (with the exception of trans fats or caffeine) (Ries
and von Tigerstrom 2011; Health Canada 2011a). For example, a nutrition facts
table on food packages is mandatory in Canada, although it does not distinguish
naturally occurring and added sugars (Canadian Food Inspection Agency 2014).
This situation could change as Health Canada recently proposed to single out added
sugars in the nutrition facts table of processed foods (Health Canada 2015). On a
similar ground, in 2015, Ontario was the first province to adopt the “Healthy Menu
Choices Act” making calorie posting mandatory in chain restaurants with 20
locations or more (Legislative Assembly of Ontario 2015). As regards food pro-
motion, the Quebec Consumer Protection Act (1980) includes pioneering articles
(Sect. 248 and 249) prohibiting commercial advertising directed at children aged
less than 13 (Office de la protection du consommateur 2012). Some complaints filed
by the Quebec Weight Coalition over the last years have led to condemnations by
the Quebec consumer protection bureau (CQPP 2015a), including a recent 27 K
$CAD fine requested against a major SSB manufacturer for child-targeted adver-
tising in a Montreal amusement park (Blais 2015). Evaluations of this advertising
ban conducted in 2009 suggest that Quebec French-speaking children (aged 10–12)
were not exposed to less food and beverages TV ads than Ontarian and Quebec
English-speaking children. However, the formers were less intensively targeted
than the latter, and the nutritional quality of the items advertised was “marginally
healthier” in Quebec French-speaking children. Nonetheless, the authors note that
the overall nutritional quality of the items marketed was not optimal (Potvin-Kent
et al. 2011, 2012). Another study suggests that the Quebec ban does not preclude
Internet food and beverage marketing to kids (Potvin Kent et al. 2013). Calls have
been made to reinforce this law in Quebec and to enact a similar policy in other
Canadian jurisdictions (Ries and von Tigerstrom 2011; CQPP 2012c, pp. 75–9;
Raine et al. 2013a). Over the last years, recommendations and bills have proposed
further regulations on SSB labelling, reformulation, availability, taxation and pro-
motion (Ries and von Tigertsrom 2011; Faulkner et al. 2011; Buhler et al. 2013;
Heart and stroke foundation of Canada [HSF] 2014; CQPP 2016). Most have not
been enforced, and among others, soda taxation remains particularly debated across
the country (see Chap. 13).

Yet, taxation is a policy deserving particular attention: (1) it aims to tackle a key
determinant of food choice: price; (2) it has already proved beneficial as part of
strategies applied to other public health domains, in particular for tobacco control;
(3) simulations present it as one of the most cost-effective interventions as part of
comprehensive obesity and NCD prevention strategies. These aspects will be
covered in the next three sections.
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3.2 SSB, An Affordable Choice

In high-income countries, food and beverages rich in added sugars, such as SSBs,
are increasingly affordable in comparison with other products. An analysis of
Canadian consumer price indexes (Statistics Canada) conducted by the Quebec
Weight Coalition (CQPP 2012a, pp. 14–15) shows that between 1995 and 2009,
price increases4 in some staple foods (e.g. 98 % for bread, 53 % for butter) have
been significantly higher than those in cola-type soft drinks (11 %) and
lemon-lime-type soft drinks (6 %). Such evolution has been correlated with
increased SSB consumption (Brownell and Frieden 2009; Étilé 2012). This is not
surprising, since food price has proved to be among the most significant determi-
nants of food choice (after taste preferences), especially in youth and lower-income
population groups (Glanz et al. 1998; IOM 2006). Special offers on SSBs (discount,
coupons, bulk offers) are likely to accentuate the phenomenon (CQPP 2012a;
Public Health England (PHE) 2015).

So, how did sugary food and drinks become so affordable? This has to be related
to advances in agriculture and food technologies as well as food policies having
jointly contributed to lowering the production costs of added sweeteners, making
these ingredients a convenient and low-cost option for manufacturers (Drewnowski
et Darmon 2005). According to Drewnowski (2007), the relative lower cost of these
ingredients and others (including refined grains and added fats) has progressively
made processed and palatable energy-dense foods very affordable, which has sig-
nificantly contributed to increasing dietary energy intakes in the population.
Drewnowski also postulates that this evolution has been a significant driver of
weight gain at the population level and contributes to explaining why lower-income
consumers tend to consume those foods in higher proportions.

In such circumstances, taxes aimed at increasing the price of energy-dense food
and drinks have been increasingly suggested at international level. Sodas have
raised particular attention because of the health risks related to their overcon-
sumption, the high intakes often observed in youth and the aggressive marketing
practices of manufacturers (see Chap. 2). In the next section, we will argue that
interest in soda taxes also builds on successful tax uses in other public health
domains, particularly tobacco control.

3.3 Learning from Tobacco Taxation

Fiscal policies have already proved to be successful in other public health domains,
such as tobacco control (Chaloupka et al. 2012). In high-income countries, the
International Agency for Research on Cancer (IARC) considers that price elastic-
ities of demand for cigarettes average −0.4, which indicates that for every 10 %

4Versus “overall inflation in Canada”.
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increase in cigarettes price, we tend to observe a 4 % decrease in purchases.5 In
adults, consequently, increases in tobacco prices and taxes have shown an inde-
pendent effect on smoking prevalence, intensity (number of cigarettes smoked) as
well as on quitting interest, quitting attempts and successful cessation: for every
10 % increase in cigarettes price, we tend to observe a 2–6 % decrease in smoking
by reducing both smoking prevalence and smoking intensity. Young people tend to
be more tobacco price sensitive than adults: in most high-income countries, price
elasticities of demand for cigarettes in this group range between −0.5 and −1.2. In
this case, longitudinal studies indicate that tobacco taxation positively impacts
smoking initiation, intensity and cessation (IARC 2011). According to a recent
systematic review on the impact of tobacco control interventions, tobacco taxes
show a greater independent effect than any other policies, such as smoking bans or
mass media campaigns (Wilson et al. 2012a).

In Canada, tobacco price elasticities have also been estimated with confidence.
Using approaches aimed at neutralizing smuggling-induced biases in estimations,6

Gruber et al. (2003) have measured the price elasticity of tobacco demand in
Canada between −0.45 and −0.47, which is similar to the price elasticities reported
in international reviews. Additionally, lower-income smokers appeared to be much
more sensitive to price hikes, which indicates that tobacco taxes may result in
relatively greater health benefits for this population subgroup. As regards teens, Sen
and Wirjanto (2010) have considered the exceptional tobacco tax rollbacks
implemented in February 1994 in Canada (40–60 % decrease in cigarette excise
taxes) as well as data from a diversity of Canadian cross-provincial tobacco con-
sumption surveys to estimate price elasticities of smoking participation, initiation
and persistence in youth. They estimate price elasticities of daily and occasional
smoking between −0.10 and −0.14. They also used a longitudinal data set from the
Waterloo Smoking Prevention Project (WSPP) to estimate the price elasticity of
smoking initiation and persistence among teens between −0.2 and −0.5. They
consider that these estimates are “considerably below traditional estimates of the
efficacy of cigarette taxes, but quite credible given the significant variation in
cigarette taxes” observed during this period (Sen and Wirjanto 2010, p. 1266).
These results suggest that consumers’ sensitivity to price change may not be linear
and involve threshold and saturation effects. It also reminds us that taxation should
rather be used in combination with other interventions to gain effectiveness
(National Cancer Institute 2006).

For instance, in New York City, research indicates that between 2002 and 2003,
the 32 % tax-induced cigarettes’ price increase appears to have been the largest
policy contributor (vs. smoking bans on the workplace and tobacco cessation
programs) to the 11 % decrease in smoking prevalence among adults. Nonetheless,

5For price elasticity terms of reference, see Chap. 6, Box 6.1.
6The authors experimented two approaches, based (1) on legal sales data excluding the regions and
years where the smuggling problem was the worst and (2) micro-data on consumer cigarette
expenditures. Their estimations of price elasticities using these two different methods were
“strikingly similar”, which increases confidence in their conclusions (Gruber et al. 2003, p. 840).
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the analysis of various combinations of policies across time and geographical areas
as well as comparison with other studies led the authors to suggest that beyond the
effect of each policy intervention per se, synergies among all preventive actions
likely provided additional benefits (Frieden et al. 2005).

However, tobacco and SSB taxes must be carefully compared in many respects.
In particular, SSB taxes raise much more substitution concerns than tobacco taxes
(i.e. compensatory intakes of untaxed calorie-dense food and beverages) (Le Bodo
et al. 2015) (see Chap. 7). Notwithstanding, SSB taxation is considered to be
potentially among the most cost-effective options to improve eating behaviours and
population health.

3.4 Taxation, A Highly Cost-Effective and Potentially
Cost-Saving Option

So far, most nutritional policies have focused on better informing consumer choices
(e.g. via mass informational campaigns, nutritional labelling), with a modest impact
on consumers’ diet and health. Beyond the beverage industry’s voluntary com-
mitments, scientific evidence suggests that further efforts could be put on more
coercive policies aimed at changing the market environment including regulations
on the content of some foods, prescriptive labelling, stronger advertising restrictions
and additional taxes on unhealthy foods (Cecchini et al. 2010; Ries and von
Tigertstrom 2011; Mozzafarian et al. 2012; Réquillart and Soler 2014;
Ananthapavan et al. 2014). Such efforts have been urged at international level7 and
are increasingly experimented by some governments. According to economic
simulations, taxes could be among the most cost-saving and health-improving
obesity interventions because of their low cost of implementation (centrally
administered), the critical mass of the population they may reach, the revenues they
generate and their sustainability (Cecchini et al. 2010; Lehnert et al. 2012;
Ananthapavan et al. 2014).

According to the modelling works by the Organization for Economic
Cooperation and Development and the World Health Organization (Sassi 2010,
p. 196), fiscal policies could even be the interventions most likely to “pay for

7Such recommendations have also been suggested by various Canadian organizations (Ries and
von Tigerstrom 2011). At the federal level, this includes the parliamentary standing committee on
health (Merrifield 2007), the advisor on healthy children and youth (Health Canada 2007), the
Canadian partnership against cancer (CPAC 2010), the Curbing Childhood Obesity Framework
(PHAC 2011) or the McMaster Health Forum (Wilson et al. 2012b). In provinces, recent examples
of key recommendations include those issued by the Select Standing Committee on Health in
British Columbia (Sultan 2006), the Select Standing Committee on Wellness in New Brunswick
(Collins et al. 2008), the Quebec Common vision on environments in favour of healthy eating,
active lifestyles and the prevention of weight-related issues (Ministère de la Santé et des Services
sociaux 2012) and the Healthy kids Panel in Ontario (2013).
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[themselves], i.e. the only one[s] which generate larger savings in health expen-
diture than costs of delivery”. Rather than taxing large food groups (e.g. tax on a
broad range of non-alcoholic beverages), scientific evidence suggests focusing on
intracategory taxation (e.g. a specific tax on sugar-sweetened beverages) since, in
this case, consumers’ substitution for untaxed healthier alternatives (e.g. diet drinks,
milk, 100 % fruit juice) is encouraged, and manufacturers may have more incen-
tives to improve the nutritional quality of their portfolio (Hawkes 2012; Nghiem
et al. 2013; Réquillart and Soler 2014; WHO 2015). As a result, since SSB over-
consumption has been recognized as a significant public health issue (see Chap. 2),
a specific tax on SSBs may be legitimately considered as a good place to start.
However, evidence from soda taxes implemented in the “real world” has to be
considered to confirm these predictions. This will be a central topic in the second
part of this book.

Key Messages

– Rather than questioning whether SSB taxation alone is effective in pre-
venting obesity and related chronic diseases, it is more realistic to question
whether it can bring a valuable contribution to the issue, as part of a large
and comprehensive prevention strategy.

– Many educational initiatives and environmental changes in public places
already contribute to preventing SSB overconsumption across Canada.
International evidence and recommendations suggest that policies target-
ing the market environment could bring additional benefits.

– Considering that sugar-sweetened beverages are particularly affordable,
taxation has been increasingly suggested as a way to increase price and
discourage demand.

– The success of taxes applied to other public health domains (e.g. tobacco
control), as well as their potential cost-effectiveness, make SSB taxation a
policy instrument deserving particular attention.
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Chapter 4
Sugar-Sweetened Beverage Taxation
Logics and Ethical Concerns

Abstract Three sugar-sweetened beverage (SSB) taxation logics generally emerge
in the literature: (1) increasing SSB prices in order to decrease consumption and
impact the health of the population; (2) raising fiscal revenues that may be ear-
marked for health-related causes; and (3) sending a salient signal to consumers as a
way to change social norms, and to manufacturers as a way to encourage product
reformulation. Making clear which short-term and long-term logics are pursued is
an essential prerequisite to assess the relevancy of an SSB tax proposal in Canada.
Furthermore, the economic and ethical justification of SSB taxation remains con-
troversial (e.g. as regards freedom of choice and autonomy) and should be carefully
considered before implementation. A democratic dialogue involving all stake-
holders (including consumers) may help disentangle this debate.

4.1 Clarifying Sugar-Sweetened Beverage (SSB) Taxation
Logics

Literature proposes three intervention logics for SSB taxation: (1) taxing SSBs as a
way to increase their price, decrease consumption and impact the health of the
population; (2) taxing SSBs as a way to raise fiscal revenues that may be earmarked
for health care, health promotion activities or for the reduction of health inequities;
and (3) taxing SSBs to send a salient signal to the population and the manufacturers
in order to encourage, in a longer term, social norm changes and product refor-
mulation (Bahl et al. 2003; Brownell et al. 2009; Thow et al. 2011; Boizot-Szantai
and Étilé 2011; Mytton et al. 2012; Ecorys 2014; WHO 2015). For many years, the
first two logics have been extensively used to justify tobacco taxation across the
world (WHO 2012).

We have schematized these intervention logics as in Fig. 4.1. This graphical
representation, generally called “logic model”, is very helpful to articulate each step
of the implementation process of an intervention, to clarify expected intermediary
effects and to assess whether expected outcomes are realistic, achievable and
measurable. Doing so, it represents the “theory” of how SSB taxation should
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produce its intended effects and helps identify the data to be measured and collected
at all levels (Morestin et al. 2011; Mytton et al. 2014). The goal of this logic model
was not to represent all the factors that influence the issue at stake, but to focus on
those targeted by an SSB taxation policy. Interventions pursuing similar goals (e.g.
a communication campaign promoting healthy beverages), potentially counteract-
ing forces (e.g. beverage industry’s price promotion strategies), potential con-
founders (e.g. seasonal effects) and unintended effects are generally not represented
on logic models, but should be accounted for evaluation purposes (see Chap. 14).

Out of the 21 “real-world” cases of SSB taxation that we have listed in the
introductory chapter, the documentation consulted suggests that, in almost all of
them, a behavioural logic has been part of the reasons for adoption (see Table 1.1,
column 3). In some cases, this was very explicitly stated such as in Denmark
(decrease sugar consumption), the Cook Islands and St Helena (increase SSB cost
to encourage behaviour change) or Mexico (decrease energy-dense food con-
sumption). In some cases, the fiscal logic was also explicit, such as in French
Polynesia (create of a preventive health fund), Hungary (improve the financing of
health services), Algeria (create a fund against cancer) or Barbados (finance a
national campaign). Finally, a few cases suggest that a “denormalization” logic has
been particularly considered, such as in Hungary (promote product reformulation),
in the city of Berkeley (discourage SSB distribution) and the Navajo Nation (raise
awareness of unhealthy food in the population).

From an ex-ante evaluation perspective, the logic model presented in Fig. 4.1
helped define the scope of our review, to orient our documentary search and to
structure our analysis (in particular for Part II of the book). All three logics have
been considered (Morestin et al. 2011; Chatterji et al. 2014).

Depending on the evidence available and the local context, these different (and
not mutually exclusive) intervention logics may be deemed more or less realistic,
achievable, acceptable and compatible with ongoing public health actions
(Chaloupka et al. 2011; Fletcher et al. 2011). As a result, pursuing one or several of
these logics concurrently may influence the assessment of the tax proposal, its
eventual implementation and its evaluation. This is why stakeholders
(decision-makers in particular) should state clearly what their primary and sec-
ondary intentions are. This is generally where economic considerations and ethical
concerns come into the debate.

4.2 Debates About the Normative Justification of SSB
Taxes

Is there an appropriate rationale for the government to intervene and overtax SSBs?
As highlighted by Bahl et al. (2003, p. 514), the “classical view” of “most fiscal
economists” generally is that “a good tax policy [aimed to generate revenue] begins
with the rule of neutrality; that is, the tax rate and base structure should not interfere
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with consumption, production or investment choices”. Consequently, from this
perspective, the broader the tax scope, the better. This is clearly not the case of a tax
targeting specifically non-alcoholic beverages containing added sugars: the tax
scope is narrow, a single beverage category is explicitly discriminated and, in many
cases, the policy is precisely aimed to bring down the production and consumption
of the product. Therefore, the legislator may have to demonstrate the negative
externality attached to SSB consumption (Preece 2013).

For example, alcohol taxation has been justified as a way to discourage excessive
drinking and related car accidents, and/or as a way to raise revenue earmarked for the
prevention and treatment of diseases related to alcohol abuse (Bahl et al. 2003).
Then, how would negative externalities attached to SSB consumption be formu-
lated? Interestingly, 10 years ago, Bahl et al. (2003, p. 515) observed that concerns
related to environmental protection and recycling costs of SSB containers (i.e. made
of aluminium and plastic) may have been acceptable but probably not sufficient to
single out SSBs among many other goods and services. Since then, however, various
public health justifications have been used to make SSB a “good candidate for
discriminatory tax treatment” (Bahl et al. 2003, p. 514). These rationales generally
refer to “market failures”, i.e. imperfect market conditions fostering SSB overcon-
sumption, thus causing additional public health and economic burdens and, conse-
quently, impacting negatively personal and collective welfare. These failures would
therefore justify a governmental intervention (Brownell et al. 2009). Concretely,
Brownell et al. (2009, p. 1601) illustrate these imperfect market conditions by the
facts that: (1) “many persons do not fully appreciate the links between consumption
of these beverages and health consequences [and so] make consumption decisions
with imperfect information”; (2) that “time-inconsistent preferences (i.e., decisions
that provide short-term gratification but long-term harm) […] [are] exacerbated in
the case of children and adolescents, who place a higher value on present satisfaction
while more heavily discounting future consequences”; and (3) that “consumers do
not bear the full costs of their consumption decisions” since SSB
overconsumption-related healthcare costs are partially paid via publicly funded
programs and services. More broadly, correcting these “externalities” and “market
failures” may also be justified from a virtuous systemic behavioural taxing per-
spective, as Robert H. Frank puts it: “Every dollar raised by taxing harmful activities
is one dollar less that we must raise by taxing useful ones” (Frank 2011).
Notwithstanding, because of the complex aetiology of obesity and chronic diseases,
it remains tricky for the legislator to single out SSB overconsumption as a specific
candidate for taxation in comparison with other dietary risk factors. The evidence
presented in Chap. 2 of this book supports that SSB is not the only dietary risk factor
to focus on, but certainly is a relevant place to start.

On another ground, some US economists have simulated that soda taxes may not
be well justified by the economic burden related to obesity and NCDs that is partly
supported by the US public health insurance system. They postulate that these costs
may actually be offset by a positive “innovation externality” relying on the eco-
nomic growth related to the development of new pharmaceutical and medical
products and services. These gains would be supplemented by welfare gain for
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patients and consumers who would benefit from such innovations and would be less
constrained in terms of self-control and self-protection (Bhattacharya and Packalen
2012). Beyond scientific methodological debates, such an economic perspective
clearly raises ethical concerns that should be collectively debated, in particular in
terms of governmental action, freedom of choice and autonomy.

4.3 Ethical Concerns Surrounding Freedom of Choice
and Autonomy

From an ethical and philosophical standpoint, the debate on SSB taxation essen-
tially goes around the concept of individual food autonomy, itself subdivided into
three dimensions highlighted by Barnhill and King (2013b, p. 118): (1) the
“liberty/freedom” of choice and action by the consumer; (2) the “understanding of
available options” by the consumers and how these may influence his preferences,
interests and decisions; (3) the “psychological capacity to make choices”. From
these dimensions, proponents tend to consider that SSB taxation increases auton-
omy by mitigating psychological incapacity to make fully informed food choices
(in the case of children especially) and, eventually, by increasing the understanding
of SSB health-related issues (Brownell et al. 2009; Brownell and Frieden 2009). On
the other hand, opponents consider that SSB taxation alters autonomy by restricting
freedom of choice and by underestimating the psychological capacity of the con-
sumer to make decision with full knowledge of its consequences (Marlow and
Abdukadirov 2012; Lusk 2014; Marlow 2013). As Marlow puts it (2013, p. 16):
“(…) People already understand that weight gain results from eating too much and
exercising too little. Attempts to replace individual responsibility and motivation
with government “incentives” have failed to meet their overstated promises”.

In a similar manner as Barnhill and King (2013b) analysed the case of the New
York City “big soda ban” proposal (finally ruled unconstitutional), we tend to think
that SSB taxation is ethically defensible: it appropriately preserves food autonomy
since it offers to the consumer the possibility to “stop and think” about his real
preference (and eventually to continue buying SSB), while potentially contributing
to health improvements at the individual and population levels in the long term. To
some extent, as any SSB public health policy, taxation may also compensate for
pre-existing heavy marketing forces already influencing consumers, knowingly or
unknowingly. Finally, as underlined by Kass et al. (2014, p. 790), we tend to think
that fairness concerns inherent to fiscal policies rather apply to taxes on “necessities
such as housing, clothing or food” from which SSB consumption could reasonably
be excluded because of their low nutritive value and the existence of a cheap and
easily available substitute: tap water. This last point echoes the famous quote
addressing sugar necessity from the political economist Adam Smith’s in 1776:
“Sugar, rum, and tobacco, are commodities which are nowhere necessaries of life,
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which are become objects of almost universal consumption, and which are therefore
extremely proper subjects of taxation” (p. 474).

Notwithstanding, some economists have demonstrated that, from a cost-benefit
perspective, SSB taxation may actually generate greater welfare losses than benefits
depending on the rationality of the consumers and on the way tax revenues would
be used (Étilé 2012; Lusk and Schroeter 2012; Lusk 2014). Additionally, food
sociologists and psychologists have extensively demonstrated that the foods and
beverages we choose to eat, drink, cook and share convey many important indi-
vidual and collective values (Poulain 2013). Consequently, considering the risk that
some food policy proposals excessively alter these values seems acceptable and
even necessary. However, we tend to support the ethical rationale proposed by
Resnik (2014, p. 174) and others, according to which altering to some extent this
freedom of choice may be justified when the issue at stake is particularly acute,
when the concerns are focused on a specific type of food or beverage, when the
policy considered is likely to be among the most cost-effective options, when
distributive impacts of the policy are equitable and when its implementation is
reasonably burdensome. Precisely on all these points, it seems to us that this book
gathers sufficient evidence to suggest that, provided several considerations are
accounted for, a soda tax could be part of a portfolio of nutrition-enhancing policies
in Canada. Some of these aspects will be covered in Parts II and III of this book.

Beyond scientific opinion, the ethical value of food autonomy may still give rise
to the pros and cons arguments on SSB taxation. For a comprehensive analysis of
ethical concerns surrounding SSB policies, we refer the reader to some key pub-
lications (Barnhill and King 2013a, b; Kass et al. 2014; Conly 2013). A democratic
dialogue involving all stakeholders may help disentangle this debate on a Canadian
ground (Merry 2012; Huang et al. 2015).

Key Messages

– Three SSB taxation intervention logics generally emerge in the literature
and could be concurrently pursued: a price-induced behavioural logic; a
fiscal logic; and a signal-induced denormalization logic.

– The ethical justification of SSB taxation remains controversial among
stakeholders and in the population: this should be carefully considered and
debated before implementation on a Canadian ground.

– Several arguments suggest SSB taxation may be ethically defensible: it
addresses an acute public health issue (see Chap. 2); it targets a specific
category of food and beverages which is not part of basic groceries;
taxation is potentially among the most cost-effective options and may not
raise insurmountable concerns in terms of equity, undesirable effects and
feasibility (see Chap. 3, Part II and III).
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Part II
What: Impact of Taxing

Sugar-Sweetened Beverages



Chapter 5
Effects of Taxation on Sugar-Sweetened
Beverage Prices

Abstract When the primary objective of a tax on sugar-sweetened beverages
(SSBs) is to discourage consumption on the short term, a key issue is to know
whether the tax is actually passed onto retail prices. On the one hand, when the tax
is levied on manufacturers, they may decide to under- or overshift the tax. On the
other hand, larger contextual factors (e.g. seasonal effects, other policies) may
counteract or attenuate tax effects on prices. In this chapter, we present key pieces
of evidence from various places where soda taxes have been implemented across
the world. Overall, the evidence suggests that such taxes are generally followed by
price increases in the short term, sometimes beyond or below the increase theo-
retically generated by the tax.

5.1 Factors That May Impair Sugar-Sweetened Beverage
(SSB) Tax Shift onto Prices

Two main questions arise when considering how an SSB tax would be concretely
shifted onto sugar-sweetened beverage (SSB) prices: (1) if the tax is levied at the
manufacturer/retailer level, to what extent will they pass the tax onto prices? And,
(2) how could larger contextual factors influence and potentially counterbalance
SSB tax impact on prices (see Fig. 5.1)? These two concerns are discussed here
below.

Out of the 21 places where an SSB tax has been reported across the world (see
Table 1.1), taxation is levied on the manufacturer or the importer in 19 cases.1 In
such circumstances, a first risk is that these economic actors incompletely shift the
tax onto SSB prices and, consequently, that consumer demand remains fully or

1Among these 19 places, 15 excise taxes were identified as well as 5 special taxes and 4 import
duties. The 2 other places present a somewhat different situation: in Chile, the tax works as a value
added tax ultimately reaching the final consumer; in the Navajo Nation, the tax is levied on the
retailer directly from beverage sales to the consumer (see Table 1.1, column 5).
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partially unaffected. In other terms, SSB manufacturers, importers and/or retailers
may decide to absorb the cost of the tax or to dispatch it onto the price of a wider
range of products, including untaxed healthier beverages (e.g. bottled water,
non-calorically beverages). This risk may be greater if the tax only applies to a
limited territory and a small-size population (e.g. a municipality), in which case
retailers may accept to sell at a loss to dissuade consumers from shopping out of the
tax zone.

A second risk is the potential interaction of SSB taxation with other policies
influencing food price and demand, such as current food taxes and subsidies, trade
restrictions and food assistance programs. Some argue that adjusting those existing
policies through a health promotion lens should take precedence over the intro-
duction of new taxes (Cash and Lacanilao 2007; Faulkner et al. 2011). Indeed,
agriculture and food policy changes may counteract the effect of a new tax on SSB
price. For instance, Bonnet and Réquillart (2011, 2012) have simulated the potential
impact on SSB price resulting from the European Union’s sugar policy reform,
which was supposed to lower the price of sugar by 36 % between 2006 and 2010.
Their model, accounting for both consumers’2 and manufacturers’ reactions, esti-
mates that the reform could have led to an average 4.2 % decrease in the retail price
of SSBs. It also predicts a corresponding 10 % increase in SSB demand. From a
public health perspective, these results suggest that such a policy reform may
actually counteract or attenuate the expected outcomes of a new SSB taxation
policy (Bonnet and Réquillart 2012).

SSB Taxation SSB Price

To what extent would a tax levied on the manufacturers 
and retailers be shifted onto prices ? 

May larger contextual factors and policies attenuate or 
counterbalance SSB tax impact on prices ? 

Fig. 5.1 Uncertainties about the propensity of SSB taxation to be passed onto SSB prices

2The demand model was based on a representative panel of 19,000 French households providing
comprehensive data on “take-home” food purchases between 2003 and 2005.
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5.2 Preliminary Evidence from Taxes Implemented
Across the World

To appreciate the actual pass-through of SSB taxes onto prices, we have looked at
empirical data from countries where SSB taxes have recently been enacted. In some
cases, the evidence is limited or even anecdotal, but in others, the evidence becomes
sounder as proper evaluations are being conducted (e.g. in Mexico and in the USA).
We present here below some key pieces of information from places where taxes
were levied on the manufacturers3:

• In the Pacific, Thow et al. (2011, p. 58) report that a “casual monitoring” of the
price of soft drinks by the Fijian Ministry of Health in 2006 suggests that the
new domestic excise tax of 0.05 Fiji dollars (Eq. 0.03 CAD) per litre was fully
passed onto prices in the following months. In the Samoan Islands, according to
Thow et al. (2011, p. 58), local manufacturers and importers “[…] have reported
passing on the tax to consumers” following the increase of the excise tax in
2008 (see Table 1.1). Observations conducted by the Samoa Nutrition Centre
(quoted by Thow et al. 2011) suggest that bottled water became cheaper than
soft drinks in the following months.4 Finally, in the island of Nauru, following
the introduction of a 30 % “sugar levy” on various sugary beverages (including
SSBs) in 2007 (see Table 1.1), Thow et al. (2011, p. 59) report that
lower-than-expected price hikes were observed (e.g. 20 % for a 375 ml SSB).
The authors suggest that the competition with imported products from Asia may
have played a role.

• In Denmark, according to Ecorys data analysis (2014a),5 successive excise tax
changes on colas between 1999 and 2013 indicate that when the tax rate
increased, price increased, and when the tax rate decreased, price decreased “out
of the ordinary” trend.6 Two observations, however, indicate that other factors
play a role: (1) the price evolution of regular colas and low-calorie colas has
been very similar, despite the application of differential tax rates since 2010 (see
Table 1.1) and (2) the price of fruit drinks seems to vary independently of tax
rate changes (Ecorys 2014a, p. 25, 27). These observations tend to converge

3In this section, the actual price changes are generally not adjusted for inflation (unless stated
otherwise). In the case of Ecorys data, actual price changes are often compared to the expected
price change, calculated as (tax rate) * (tax base) and expressed as a percentage of the pre-tax price
(Ecorys 2014a, p. 25).
4According to a survey of prices in Apia stores.
5In this study, Ecorys predominantly used data from the Euromonitor/Passport system, providing
annualized data on the prices and total consumer demand for a diversity of food items in European
countries. The authors consider that “(…) in general the datasets of equal quality provide the same
conclusions on the trend in the market, although in some cases, other datasets will come to
different conclusions in some limited number of instances” (Ecorys 2014b, p. 62).
6Over the period considered, the pattern of price changes remains similar after adjustment for
inflation.
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with Bergman and Hansen’s evaluation (2013) of soft drinks’ excise tax
increases (in 1998 and 2001)7 and tax cut (in 2003).8 Their work is based on
price data usually aimed to establish the consumer price index in Denmark.9 The
authors’ regression analysis is based on price trajectories controlling for infla-
tion, energy costs, rent costs and labour costs. On average, it seems that the two
tax hikes have been overshifted to prices and that the tax cut has been under-
shifted to prices. However, in spite of a model allowing for lagged effects (i.e. in
case retailers would shift the tax in the following months), they still observe that
between 18 and 41 % of retailers did not particularly change the price of soft
drinks in explicit connexion with tax events. According to the authors, it sug-
gests that since retailers appear to update soft drink prices once to twice a year
anyway, some of them may just pass the tax onto prices at the most convenient
time for them (Bergman and Hansen 2013).

• In Finland, according to Ecorys data analysis (2014a), prices also increased “out
of the ordinary” following excise tax changes on soft drinks.10 In the hypothesis
of a 100 % pass-through of the tax, price changes were expected to be +1.5 % in
2011 and +0.9 % in 2013. Instead, Ecorys data analysis indicates that prices
increased by 7.3 % in 2011, by 7.3 % in 2012 and by 2.7 % in 2013 (Ecorys
2014a, p. 25, 28). These price changes are not adjusted for inflation. However,
further analyses show that, net of inflation, the price changes still exceed the
expected price changes due to the tax (Ecorys 2014b, p. 115). These observa-
tions suggest the influence of other factors. For instance, it may partly be
explained by the fact that both retailers and manufacturers have increased their
margins during the period under consideration.

• In France, data analysis based on a large Web-based price comparator11 suggests
that after 6 months, the excise soda tax12 enacted in January 2012 (eq. to 0.1
CAD/L) had been progressively and fully shifted to the price of carbonated
drinks (including “cola, energy, tonic and other soft drinks”). However, it had

7From 0.8 DKK (Eq. 0.17 CAD)/ litre to 1 DKK (0.21 CAD) in 1998 and to 1.65 DKK (Eq. 0.34
CAD) in 2001.
8Back to 1.15 DKK (Eq. 0.24 CAD)/litre in 2003.
9The database provided monthly data from 1997 to 2005 on a broad range of items, including
information on product category, product brand, type of retail outlet and its location, and date of
purchase. The authors note that the data were not systematically collected in the same stores and
products over the period under study.
10In Finland (see Table 1.1), the scope of the tax includes bottled water (including flavoured and
carbonated water), carbonates (including colas, fruit drinks, low-calorie drinks), juices (including
100 % juices, fruit-flavoured drinks and nectars), ready-to-drink coffee and tea, sports and energy
drinks.
11The data were collected via Prixing, a digital price comparator that can be used on the Internet or
via mobile phone applications. In this study, the authors used a sample of more than 500,000
observations on the prices of 845 products sold in more than 800 supermarkets.
12In France, the tax encompasses beverages containing added sugars and non-caloric beverages
containing artificial sweeteners (including carbonated drinks, fruit juices, fruit beverages, flavoured
milk) (see Table 1.1).
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only been partially shifted (�85 %) to the price of fruit drinks and flavoured
waters. In this case, the authors postulate that competition with untaxed sub-
stitutes (e.g. unsweetened water, 100 % fruit juice) may have played a role.
Variations in the pass-through depending on the time, brands and retailers
suggest a diversity of adaptation strategies (Berardi et al. 2012). Ecorys data
analysis confirms that the introduction of the tax has been followed by “out of
the ordinary” price increases (Ecorys 2014b, p. 132). Following the enactment
of the tax, the price of regular colas was expected to increase by 4.5 %, but
increased by 5 % in 2012 and 3.1 % in 2013. For low-calorie colas (also
included in the scope of the tax), the price was expected to increase by 4.7 % in
2012, but increased by 6 % and 4.6 % in 2012 and 2013, which is partly
attributed to increased retail margins. Finally, as regards fruit drinks, the price
increased by 5.3 % in 2012 and 3.9 % in 2013 (expected price change from the
tax was 6.2 %) (Ecorys 2014a, p. 26). Even if adjusted for inflation, these
changes still correspond to “out of the ordinary” price increases and approxi-
mate or slightly exceed expected price change due to the tax (Ecorys 2014b,
pp. 124–5). A slight price increase was observed for untaxed fruit juices in
2012–2013, but this increase is consistent with the trend observed in the pre-
vious years and corresponds to inflation (Ecorys 2014b, p. 128).

• In Hungary, as a result of the 2011 “Public health product tax”,13 according to
Ecorys (2014a), the price was expected to climb by 3.1 % in colas and 2.7 % in
fruit drinks. Actually, colas’ price climbed slightly above expectations (3.4 % in
2011, 1.2 % in 2012 and 0.7 % in 2013), but this increase mainly corresponds
to inflation (Ecorys 2014a, p. 26, 2014b, p. 135). As regards fruit drinks, their
price climbed slowly and below expectations (0.1 % in 2011, 0.6 % in 2012 and
1.3 % in 2013): in this case, it is difficult to disentangle price changes due to the
tax and to other factors, since a similar price development was observed prior to
the tax introduction. Moreover, the retail margins on untaxed fruit juices also
increased in the same period (Ecorys 2014a, p. 26, 2014b, p. 139).

• In Mexico, preliminary observations had suggested price increases (up to 10 %
and beyond, depending on the source) during the first weeks and months fol-
lowing the special soda tax application in January 2014 (Case 2014; Wade
2015). A robust analysis of price changes14 following the implementation of the
tax suggests that it has been fully passed (and even overshifted) to consumers in
the case of regular sodas (12 % price increase vs. 9 % anticipated). The
pass-through was significant but incomplete in the case of other taxed beverages
(i.e. fruit-based beverages), which may be explained by greater competitiveness
in this market segment (Grogger 2015). A strength of Grogger’s analysis is to
have accounted for the national price index monthly evolution between 2005

13In Hungary, the tax encompasses sugar-sweetened beverages (including syrups or concentrates
for soft drinks) containing more than 8 g of added sugar/100 mL (see Table 1.1).
14The analysis was conducted from price data covering a broad range of items and collected
monthly by the National Institute for Statistics and Geography in 46 Mexican cities (Grogger
2015).
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and 2015: it clearly shows a sharp increase in the price of sodas at the time of the
introduction of the tax. This higher price persisted until the end of the time series
(March 2015). In the meantime, the price change of most untaxed beverages
(including bottled water, 100 % fruit juice, milk) and food (unlikely to be SSB
substitutes) did not differ significantly from pre-existing trends. Diet drinks
(untaxed), whose price slightly increased, are an exception. The author assumes
that SSB substitution towards those drinks may have contributed to explaining
this price hike as a result of increased demand. These results clearly suggest a
tax-specific effect, to be confirmed in a longer term (Grogger 2015).

• In the US city of Berkeley (California), preliminary observations following the
implementation of a 1-cent-per-ounce excise tax on the distribution15 of SSBs in
March 2015 indicate that the tax has been partially shifted to retail prices. Falbe
et al. (2015) examined SSB and non-taxed beverage price differences between
the pre-tax period (i.e. in fall 2014) and the post-tax period (i.e. in May–June
2015) in a variety of retail stores16 in Berkeley and two comparison cities (i.e.
Oakland and San Francisco).17 For beverages whose size is lower than 34 oz,
they conclude that the relative price increase of soda, fruit-flavoured beverages
and SSBs (at large)18 in Berkeley was, respectively, 0.69, 0.47 and
0.47 cents/ounce higher than in comparison cities.19 The pass-through was
shown to be lower in the case of bulk offers. The fact that the price change of
untaxed beverages20 did not differ significantly between Berkeley and the
comparison cities tends to confirm a tax-specific impact on SSB price in the short
term. The authors warn that such price changes should be monitored in a longer
term, especially since tax shifting onto prices is administratively time-consuming
(especially for small stores) and may be achieved at a later stage (Falbe et al.
2015). Another recent study confirmed the partial pass-through of Berkeley’s
“soda tax” on retail prices. Cawley and Frisvold (2015) used data from a “near
census” of convenience stores and supermarkets21 in the city of Berkeley and

15According to the New Berkeley Municipal Code (Chap. 7.72), the tax “[…] shall be levied on
the first distributor subject to the jurisdiction of the City”. However, there is an exemption for
“[…] any SSB distribution to a retailer with less than $100,000 in annual gross receipts” (City of
Berkeley 2014, p. 3).
16Beverage prices were collected in various stores including “chain supermarkets, drugstores,
small grocery stores, liquor stores, and convenience stores”, using a random sampling method, and
including outlets from “low-income” and “minority” neighbourhoods (Falbe et al. 2015, p. 2196,
2199).
17The comparison cities were selected because of their geographical proximity to Berkeley and
their quite similar urban profile.
18Including all regular soda, energy drinks, sports drinks, sweetened water, presweetened tea,
presweetened coffee and fruit-flavoured beverages (not 100 % juice).
19These differences were statistically significant.
20Including diet versions of taxed beverages, reduced fat milk, water and 100 % orange juice.
21Data were manually collected from a sample of grocery stores, supermarkets, convenience stores
and pharmacies.
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used San Francisco as a control city.22 The analysis compared the price of SSBs
and untaxed beverages before and after the implementation of the tax, i.e. at the
end of December 2014 and at the beginning of June 2015. Overall, they esti-
mate23 that SSB “retail prices rose by less than half of the amount of the tax”24

(Cawley and Frisvold 2015, p. 2). Their estimates are congruent (although less
elevated) with what Falbe et al. (2015) have estimated. It would be interesting to
further explore how methodological choices may explain differences in results
between the two studies. Cawley and Frisvold (2015) mention several potential
explanations for the incomplete pass-through of the tax. First, since cross-border
shopping is more conceivable at a municipal level than on large territories,
retailers located in Berkeley may have been reluctant to fully pass the tax onto
consumers to prevent profit losses. The authors also consider that this may
explain why soda taxes seem to have been more significantly shifted to prices
when implemented at a country level. Secondly, the authors note that the
methods used may have permitted greater control for price trends than former
studies and, therefore, may have more strictly delimited the specific contribution
of the tax to price changes (Cawley and Frisvold 2015).

Overall, short-term evidence indicates that most of the time, in the months
following the enactment of an excise or special tax on SSBs, their prices have
increased out of the ordinary. A full pass-through of the tax onto prices was often
noted, and in several cases, the price increased beyond or below what could be
attributed to the direct effect of the tax.25 This “over-” or “undershifting” suggests
that retailers and/or manufacturers may have increased or reduced their margins
and/or that other important factors have played a role in price changes (e.g. infla-
tion, cost of raw materials, compensation of larger taxes on other food items,
heterogeneity in the timing and the way retailers pass the tax onto price).26 In many
cases, it is difficult to disentangle precisely tax effects from other contextual factors.
However, recent evidence from France, Mexico and Berkeley (California) strongly
suggests that new SSB taxes levied on the manufacturers have been partially or

22For similar reasons to the aforementioned study, San Francisco was used as a control city
because of its geographical proximity, and cultural and political similarities with the city of
Berkeley. San Francisco was also selected because a soda tax proposal had been included in its
November 2014 ballot although it did not gather the required two-thirds of the population vote for
adoption (i.e. 56 %). Consequently, the researchers assume that the consumers of the two cities are
more likely to have been exposed to similar advocacy efforts in the period preceding the vote.
They acknowledge that using only one control city is a methodological limitation.
23Controlling for the general time trend in prices for each product.
24Across all the models used, average results for the 3 sizes of Coke and Pepsi (i.e. 20-oz bottle,
2-litre bottle and 12-pack of cans) estimate a 21.7 % pass-through of the tax on to retail prices.
25Ecorys defines the direct effect of the tax as “the monetary impact of the tax on prices (tax base
times tax rate), thereby excluding any additional costs of the tax (administrative costs, product
reformulation costs), which might also have an impact on prices” (Ecorys 2014a, p. 23).
26This observation compares well to the tobacco case: on most tobacco markets, taxes tend to be
overshifted (IARC 2011, p. 350).
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fully shifted onto prices. Long-term data monitoring from other large-scale soda
taxes currently implemented across the world will bring stronger evidence.

5.3 Additional Proposals to Secure the Pass-Through

Whether the pass-through of excise taxes to SSB prices proved incomplete, com-
plementary strategies have been suggested in the literature. This includes, for
example, the enactment of “minimum price laws” calculated per volume of the
taxed beverage. It requires “the addition of a minimum percentage mark-up to the
base price” of the beverage on store shelves (as already done in some places on
tobacco and alcohol) (Pomeranz 2014, p. e13). The applicability of such a coercive
policy on SSB will be considered in Chap. 12 of the book.

Despite minimum pricing, another issue that may attenuate tax effects on price
and demand is the frequent use of special and promotional offers by retailers (see
Sect. 2.3). Such price-discounting strategies have proved to be efficient for sales,
especially in individuals who tend to be more sensitive to price (e.g. youth) and/or
who may actively look for such offers to circumvent price hikes and keep their
consumption unchanged (Pomeranz 2014). Such behaviours have been well doc-
umented in the case of tobacco. This is why, beyond taxation and minimum pricing,
complementary policies such as prohibitions on coupons and discounting have also
been used as part of tobacco control strategies. Potential applications to the case of
SSB may be explored (IARC 2011; Pomeranz 2012, 2014).

Key Messages

– Overall, there is convincing evidence that the implementation of a sig-
nificant SSB tax levied on the manufacturers is generally followed by
price increases in the short term, sometimes beyond or below the increase
theoretically generated by the tax.

– In many cases, it is difficult to disentangle precisely tax effects from other
contextual factors. However, evidence from France, Mexico and Berkeley
(California) strongly suggests the existence of tax-specific effects on SSB
prices.
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Chapter 6
Effects of Taxation on Sugar-Sweetened
Beverage Demand

Abstract Provided a tax on soda/sugar-sweetened beverages (SSBs) is passed onto
prices (see Chap. 5), a key issue is to know how the price hike will impact con-
sumer demand. A first drawback would be that soda consumers are not or weakly
sensitive to price change. Another drawback would be that other contextual factors
counteract price effect on demand (e.g. advertising strategies and meteorological
conditions). This chapter reviews evidence from experimental studies, price elas-
ticities estimates from market data and observational studies where soda taxes have
been implemented. Overall, the evidence presented confirms that soda consumers
are sensitive to price, and that where price hikes followed the enactment of soda
taxes, SSB purchases generally decreased. In most cases, it remains difficult to
disentangle tax-specific effects from the influence of larger contextual factors. The
Mexican case, however, provides stronger evidence. These encouraging trends will
have to be confirmed over the long term.

This chapter reviews sugar-sweetened beverage (SSB) taxation effects on consumer
demand using various types of evidence. A basic principle of economics is that
consumption results from the conjunction of the supply and the demand for a
particular good at a set price. According to Whelan and Msefer (1996), the demand
is the rate at which consumers want to buy a product and consists of two factors: the
taste, which is the desire for a good, and the ability to buy. Both factors are
influenced by market price. The demand is an intention, which may translate into
behaviours: purchase and consumption. Demand is usually measured by a survey,
whereas consumption may be measured by statistics pertaining to sales or pur-
chases. In many studies quoted in this section, the intensity of the demand is
assessed by proxies, i.e. the volume of sale or consumption.

First, we mention results from experimental studies. Such studies give an insight
on how consumers may react to price hikes on a short-term basis in a controlled
setting, but weakly predict what may happen in real-life conditions. Secondly, we
actually discuss the factors that may impair tax effects on purchases in the “real
world”. Thirdly, we present what market data usually tell us in terms of SSB price
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elasticity of demand (see Box 6.1). Finally, we mention preliminary evidence from
taxes implemented across the world.

6.1 Findings from Experimental Studies

This section summarizes experimental evidence from a recent targeted review
(Epstein et al. 2012) and from other trials analysing changes in SSB purchases
following small-scale pricing interventions in controlled conditions:

• At the level of a hospital cafeteria in the USA (n = 154 customers), a controlled
trial imposing a 35 % price increase on SSB showed a 26 % reduction in
consumption, and an additional 18 % reduction when the pricing strategy was
combined with an educational campaign. In this trial, a partial SSB substitution
by non-calorically sweetened drinks has been observed (Block et al. 2010).

• Another study, involving 108 Taiwanese students aged 18–22 years, looked at
the effects of price changes combined with the reading of an article containing
health claims on the purchase of beverages deemed healthy (e.g. unsweetened
green tea) and less healthy (e.g. sweetened iced-tea) in a laboratory randomized
controlled trial. They observed higher purchases of healthy beverages when the
price of less-healthy beverages was increased. This effect was greater when the
price change was combined with the awareness-raising strategy (Yang and
Chiou 2010).

• French et al. (2010) studied the effects of food and beverage price changes and
availability in 33 vending machines at 4 bus garages (including two control
sites) in a US metropolitan area over an 18-month period. They observed that by
increasing the availability of healthy items to 50 % of the total offer and by
reducing the price of these items by 31 % (on average), sales increased by
10–42 %. In the particular case of cold beverages, healthy choices reached 54 %
of total purchases following a 10 % price decrease in intervention sites (vs.
40 % of total purchases in the control sites).

• At supermarket level, in the USA, a controlled trial (n = 113 households)
imposing a 10 % tax increase on SSBs showed a decrease in consumption at one
month, which was not significant anymore after 3 months and associated with
some substitution towards alcoholic beverages (Wansink et al. 2012).

• Another controlled field experiment in a corner store opened on purpose at a
large US hospital (n = 2151 transactions over three months) showed that a 30 %
tax on less-healthy beverage items generated a 6-percentage-point increase in
the purchase of healthier beverages. No additional benefits were observed when
the tax and its rationale were made visible on the package or when the tax was
combined with a warning label. When considering all foods and beverages
purchased by customers within a transaction, it appeared that all conditions
(labelling and/or taxation) were significantly associated with fewer calories and
sugars purchased (Elbel et al. 2013).
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• Finally, in the Netherlands, a randomized controlled trial (n = 102 participants)
analysing the effects of a tax increase from 6 to 19 % on SSBs during a single
visit at a computer-based virtual supermarket showed a significant decrease in
SSB purchases without any significant changes on the purchase of other items
(Waterlander et al. 2014).

Overall, these experimental studies tend to confirm that higher SSB prices can
reduce SSB purchases. There is also evidence, in some cases, that consumers may
become more sensitive to price when the product has a stigmatizing warning label
attached to it. Although experimental studies provide encouraging evidence on
consumers’ short- to medium-term reactions in closed settings, their heterogeneous
designs and limited external validity require complementary evidence at the pop-
ulation level. Designing experimental or quasi-experimental studies aimed to better
understand the dose–response curve and the shape of the curve (linear, curvilinear
or asymptotic) may also help characterize consumers’ behaviours and identify
potential threshold/saturation effects in relation to SSB price increases.

6.2 Factors that May Impair Tax Effects on Demand in
the “Real World”

The aforementioned experimentations are encouraging in terms of SSB price effect
on purchases. But in the “real world”, larger influences may counteract SSB tax-
ation effect on demand. First, manufacturers may use a diversity of marketing
strategies to support sales despite price hikes (e.g. product innovation, upscaled
distribution and stronger TV advertising) (Berning 2011). Secondly, beyond price
and marketing, larger contextual factors may significantly influence SSB con-
sumption trends (e.g. demographics, purchasing power and weather) (see Fig. 6.1).

To better understand some of these effects, Okrent and MacEwan (2014) have
estimated a US non-alcoholic beverage demand system1 accounting for changes in
price, advertising expenditures,2 income and demographics. Between 1999 and
2008, their results confirm that changes in price and advertising expenditures jointly
affected demand in non-alcoholic beverages: for instance, it appears that “changes
in advertising expenditures […] reinforced the negative effect of price on demand
for milk, coffee and tea”, whereas it slightly alleviated the negative effects of price
and demographics on demand for regular soda (Okrent and MacEwan 2014, p. 19).
For “newer products” categories,3 their analysis shows that changes in demographic
characteristics of the population may have played a larger role than advertising and
pricing. Between 2008 and 2010 (period of economic downturn), the demand

1Using monthly observations from Nielsen Homescan and Nielsen Fresh Foods panels.
2Excluding expenditures on “product placement, movie and video promotions, athletic sponsor-
ships, or celebrity fees” (Okrent and MacEwan 2014, p. 20).
3Including bottled water, isotonic and energy drinks, and soya/rice/almond drinks.
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system shows a different pattern. The estimations rather suggest that the reduction
in demand for almost all non-alcoholic beverages was mainly driven by an
income-led decrease in households’ expenditures. Interestingly, this overall
decrease in demand occurred despite the fact that price decrease and advertising
efforts were correlated with demand bursts.4 Such results demonstrate how SSB
taxation effects may be associated with or determined, amplified, alleviated or
hidden by many other contextual factors. Unfortunately, the inclusion of such
variables in SSB tax simulations remains scarce and complex (Berning 2011).

Beyond price and advertising variations, SSB purchases may be influenced by
the development of new products. For instance, in France, in 2014, SSB manu-
facturers have launched new recipes and new flavours to counteract decreasing
sales partly due to the soda tax enacted in 2012 (Fédération nationale des boissons
[FNB] 2014). Product reformulation (e.g. using cheaper ingredients) may also be
used as a way to keep prices unchanged despite taxation. In Mexico, for example,
one of the biggest bottlers considered substituting high fructose corn syrup
(cheaper) to sugarcane in its recipe, in order to counterbalance potential profit losses
related to the new soda tax enacted in 2013. If such a major market change was
confirmed, it may significantly alter consumers’ taste preferences and, conse-
quently, consumer demand (Flannery 2013).

Altogether, these potential market adaptations are scarcely documented but
modelling works by Dharmasena et al. (2014) indicate that a SSB tax may have

SSB Consumption

How will manufacturers and retailers react to price hikes ? 
Will they develop new advertising strategies ? 

Will they develop new products ?  

SSB Price

Will consumers be sensitive to price change? 
Will larger contextual factors interact with SSB price effect on 
consumer demand (e.g. purchasing power, changes in food 

policies, seasonal effects, etc.) ?

Fig. 6.1 Uncertainties about the propensity of SSB taxation effects on SSB price to impact
positively SSB consumption

4This situation was observed for milk, dairy, juices, fruit drinks, iced-tea drinks, regular soda and
bottled water, coffee and tea, isotonic and energy drinks. The authors consider that pricing
strategies and advertising efforts were used as a way to “abate declining demand for these goods”
(Okrent and MacEwan 2014, p. 19).
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greater undesirable effects on the “supply side” than on the “demand side”.
Therefore, not accounting for market supply adaptations could lead to an overes-
timation of positive SSB tax effects on demand, energy intake and health outcomes.
It seems essential to document simultaneously consumers’ and firms’ reactions to
potential SSB taxes in the real world in order to fully appreciate tax impacts “at the
market equilibrium” (Réquillart and Soler 2014, p. 390).

Market distortion phenomena driven by consumer demand may also occur, such
as cross-border shopping or smuggling practices. Such effects have been docu-
mented following taxation of some goods at a higher rate (e.g. tobacco and alcohol).
In the case of a specific tax on SSBs, such effects may be less likely to occur
because of the low SSB retail price and tax rates generally considered. There is little
evidence available on the topic, with the exception of Bergman and Hansen’s
analysis (2013) of successive tax increases (1998 and 2001)5 and a tax cut (2003)6

on soft drinks in Denmark (see also Sect. 5.2). Since soft drinks were known to be
cheaper in Germany, observing a lower tax pass-through in Danish outlets located
near the German border would have been a clue of cross-border shopping. But their
analysis did not confirm this hypothesis (Bergman and Hansen 2013).

Finally, other uncontrollable contextual variables may influence SSB supply and
demand and, consequently, counteract or reinforce SSB tax effects. These include
variations in purchasing power and economic growth, changes in food policies (e.g.
sugar policy reforms), the implementation of other public health interventions (e.g.
mass communication campaigns), major special events (e.g. soccer world cup) and
weather conditions (Bonnet and Réquillart 2011, 2012; FNB 2014; WCRF 2015).
For example, modelling works on large sets of SSB price and demand data over a
20-year period in Ireland shows that, all else being equal, the weather-induced
variation in SSB purchases between “good summers” and “bad summers” could
reach 2 % (Bahl et al. 2003). Some of these effects may barely be anticipated but
should not be ignored, especially for evaluation purposes (see Chap. 14).

6.3 “Real-World” Price Elasticity of SSB Demand

Considering the aforementioned uncertainties (see Sect. 6.2), under the assumption
that the tax is fully shifted to prices,7 what does population-based evidence tell us
about the chance that price hikes concretely impact SSB demand? In other terms,
will SSB consumers be sensitive to price hikes?

5From 0.8 DKK (eq. 0.17 CAD)/l to 1 DKK (0.21 CAD) in 1998 and to 1.65 DKK (eq. 0.34
CAD) in 2001.
6Back to 1.15 DKK (eq. 0.24 CAD)/l in 2003.
7This is a reasonable assumption (see Chap. 5).
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Box 6.1: Price elasticity terms of reference, as defined by Nghiem et al.
(2013, p. 1956)

Price elasticity of demand: it measures “how much demand for a quantity of
good changes in response to changes in prices”. Price elasticity is “unit-free”.
It corresponds to “the percentage change in demand for quantity with respect
to a 1 % change in a single price […], holding all else the same”.

Own-price elasticity of demand: it measures “how demand for a quantity
of a good responds to a change in [its own] price”. Own-price elasticities of
demand are “normally negative (i.e. demand decreases as price increases)”.
Additionally, “if the price elasticity of demand is greater than 1 in absolute
value (i.e., the percentage change in the demand for a quantity of a good is
greater than the percentage change in its price), then demand is said to be
price elastic […]”. Conversely, “if the price elasticity of demand is smaller
than 1 in absolute value, demand is said to be price inelastic”. For instance,
when the demand for a quantity of SSB decreases by 1.5 % when its own
price increases by 1 %, then the own-price elasticity of SSB demand is -1.5
and SSB demand is considered to be price elastic.

Cross-price elasticity of demand: it measures how the demand for a
quantity of a good (A) responds to a change in the price of another good (B).
On the one hand, “if the cross-price elasticity of demand is positive, then
good A and good B are substitutes, [meaning that] good B is consumed
instead of good A”. On the other hand, “if the cross-price elasticity of demand
is negative, then good A and good B are complements, [meaning that] good B
is consumed together with good A”. For instance, considering SSB (good A)
and 100 % fruit juice (good B), a cross-price elasticity of demand of 1.2
would indicate that when the price of 100 % fruit juice increases by 1 %, the
demand for SSB increases by 1.2 %. In such a case, 100 % fruit juice and
SSB are considered to be substitutes.

In usual market conditions, there is strong evidence that SSB demand is par-
ticularly elastic to price change (see Box 6.1), in comparison with other food items
such as eggs, cheese or oil. This has been well established in the USA (Andreyeva
et al. 2010) and subsequently confirmed via empirical market-based data from
various countries such as the USA, France, Mexico, Brazil, New Zealand and India.
In average, price elasticity of SSB demand fluctuates between −0.8 and −1.3
depending on the model, the SSB category and the country considered. These
figures indicate that SSB demand decreases by 0.8 to 1.3 % when its own price
increases by 1 % (Andreyeva et al. 2010; Powell et al. 2013; Eyles et al. 2012;
Briggs et al. 2013; Cabrera Escobar et al. 2013; Finkelstein et al. 2013; Ni Mhurchu
et al. 2013; Basu et al. 2014; Colchero et al. 2015). The elasticity could even prove
stronger when the model accounts for drink subcategories, since consumers may
switch from a beverage (e.g. regular soda) to another (e.g. diet soda) when their
pricing is different. For example, according to Nghiem et al. (2013), the price
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elasticity of demand for regular soft drinks and diet soft drinks has sometimes
proved to climb up to −2.26 and −1.27 (respectively) when drinks subcategories
were considered separately.

In their review, Thow et al. (2014, p. 561) analysed the results of 16 simulation
studies using price elasticity estimates to investigate potential effects of SSB taxes at
rates varying between 5 and 30 %. They observe that “all showed a reduction in
consumption of these beverages, ranging from 5 to 48 %, demonstrating overall a
response in consumption that was proportional to the taxes applied”. Although there is
no particular reason to believe that Canadamakes exception, price elasticity estimates
can be country specific (Nghiem et al. 2013). Thus, it seems important to explore
market data and estimate own- and cross-price elasticities of SSB demand in Canada.

6.4 Preliminary Evidence from Taxes Implemented
Across the World

Beyond potential effectiveness predicted from price elasticity estimates (see
Sect. 6.3), have SSB purchases and consumption concretely decreased in regions
and countries that have already enacted a soda tax (see Table 1.1)? On the basis of
available evidence, it seems to be the case, Hungary possibly being an exception.
Here are some key pieces of evidence:

• Ireland provided a large-scale natural experiment since several changes in the
soft drinks excise and value added tax rates occurred over the last decades. Bahl
et al. (2003) studied this empirical case over a 21-year period (1975–96) in order
to construct a model estimating changes in soft drink consumption in response
to changes in the tax rate, accounting for population growth, seasonal effects and
price changes in other goods. From this model, they estimate that “a 10 %
reduction in the price of soft drinks would lead to an 11 % increase in the
number of litres consumed, if all else were held constant” (Bahl et al. 2003,
p. 521). This study suggests that, in the “real world” and in a long term,
changing SSB tax rates can significantly affect SSB demand.

• In the Samoan Islands, where additional excise taxes on soft drinks have been
regularly increased since 1984, survey data quoted by Thow et al. (2011, p. 58)
suggest that the number of servings of soda consumed by Samoans “decreased
slightly between 1991 and 2003, from around 2.5 to just over two servings per
week”. Unfortunately, a deeper evaluation of tax effects on demand does not
seem to have been conducted.

• In the USA, when matching information on soft drink sales and excise tax
applied in numerous states between 1989 and 2006 and data from the National
Health and Nutrition Examination Survey (NHANES), researchers estimate that
the tax generally applied on soft drink (at a rate of 4–5 %) has been associated
with a “moderate reduction in soft drink consumption by children and adoles-
cents” (Fletcher et al. 2010, p. 967). However, they consider the magnitude of
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this reduction to be “somewhat modest” (equal to 6 kcal from soda per per-
centage point of increase in the soft drink tax rate), representing about 5 % of
the average daily calorie intakes from those drinks (according to NHANES
statistics) (Fletcher et al. 2010, p. 972).

• In Denmark, Ecorys data analysis indicates that the price increase and decrease
of regular colas following the introduction and repeal of taxes since 1999 have
generally (but not always) been followed by corresponding reductions and
increases in demand. Additionally, following the 50 % tax reduction in 2013, a
7.0 and a 4.9 % increase in demand have been observed in regular and
low-calorie colas, respectively. We previously mentioned that the price of fruit
drinks seems to have evolved independently of tax changes over the last years.
Correspondingly, no changes in the intake of these beverages could be explicitly
related to tax changes (Ecorys 2014a, p. 36).

• In Finland, excise taxation on SSBs regularly increased in 2011, 2012 and 2014
(see Table 1.1). According to Ecorys data analysis, the yearly cumulated price
increase of soft drinks between 2011 and 2013 (combined) reached 17.3 % and
was accompanied by a yearly cumulated 4.7 % decrease in consumption. Although
soft drinks’ demand had been declining since 2007, the decline seemed to intensify
following the tax increase in 2011 (Ecorys 2014a, p. 34). The trend is corroborated
by other sources: between the 1st trimester of 2013 and the 1st trimester of 2014,
statistics compiled by members of the Federation of the Brewing and Soft Drinks
Industry indicate a 4.7 % decline in soft drinks sales. The Federation considered
that the tax has “accelerated the decline” (Weston 2014, §5).

• In France, the National Beverages Federation (FNB) reports a 2.2 % downward
trend in non-alcoholic soft drinks sales volume in 2013, and clearly acknowl-
edges that the tax implemented since 1 January 2012 (�6 % of average pur-
chase price) is partly responsible for this reduction (FNB 2014). Ecorys data
analysis tends to corroborate this observation. In 2012–2013 (combined), it
shows that the yearly cumulated price increase for regular colas was 8.1 % and
was accompanied by a yearly cumulated 6.7 % decrease in consumption. For
low-calorie cola (included in the tax base), the yearly cumulated price increase
of 10.6 % was accompanied by a yearly cumulated 6.1 % decrease in con-
sumption. For these two items, the introduction of the tax strikingly coincides
with the interruption of a long-term upward trend in demand. For fruit drinks,
the yearly-cumulated price increase of 9.2 % was accompanied by a relatively
lower decrease in consumption (3.2 %). Additionally, as for the pre-existing
upward trend in prices, the demand in those drinks was already declining before
the tax introduction (Ecorys 2014a, p. 34, b, p. 135).8 Stakeholders interviewed
in the Ecorys survey mentioned that “meteorological conditions” as well as the

8These observations are also congruent with the impact evaluation of the French tax on the price of
non-alcoholic beverages during the 6 months following its enactment (see Sect. 5.2). This eval-
uation suggests that the tax has been overshifted to the price of sodas and incompletely shifted to
the price of fruit drinks and flavoured waters (Berardi et al. 2012).
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“price of raw materials” might also have impacted SSB consumption (Ecorys
2014b, p. 209).

• In Hungary, a tax on SSBs was newly introduced in 2011 and increased in 2012
(see Table 1.1). According to Ecorys data analysis, the yearly cumulated price
increase of colas between 2011 and 2013 (combined) reached 5.3 % and was
accompanied by a yearly cumulated 16.2 % decrease in consumption. However,
this decline seems to have started prior to the tax introduction. It may have
accelerated afterwards as a result of the tax. As regards fruit drinks, we previ-
ously mentioned that price changes were similar prior and after the introduction
of the tax in 2011. Consequently, it is difficult to correlate the yearly cumulated
price increase of 2 % between 2011 and 2013 (combined) and the corresponding
8.4 % decrease in consumption (Ecorys 2014a, p. 34).

• In Mexico, we previously mentioned strong evidence that the SSB tax imple-
mented in January 2014 (�9 % of soda price) had been overshifted to the price
of regular carbonated soft drinks and partially shifted to the price of other SSBs
in the following months. Conversely, the price evolution of most untaxed
beverages did not differ significantly from pre-existing trends (with the excep-
tion of diet drinks) (Grogger 2015). As regards demand, a few months after the
soda tax took effect, a sales drop of nearly 3 % has been described by some of
the major soda bottlers (Phillips 2014). This trend has been preliminary con-
firmed by the Mexican Institute of Public Health and the Carolina Population
Center, who analysed beverage intakes from a large panel of consumers living in
cities of at least 30,000 inhabitants. Preliminary results had indicated
“approximately a 10 % decline in purchases of taxed beverages in the 1st
quarter of 2014 in comparison with the 1st quarter of 2013” (Instituto Nacional
de Salud Pública [INSP] 2014, §2). An observational study later published by
authors from the same organizations is based on a panel of more than 6000
households living in Mexican cities counting more than 50,000 inhabitants9

(Colchero et al. 2016). The authors used SSB purchase data from 2012 to 2014
to compare the after-tax evolution of purchases of SSBs and other drinks to the
evolution of these purchases if a tax had not been enacted (on the basis of
pre-existing trends). Their empiric model accounts for seasonal trends as well as
socio-demographic and other contextual factors across geographic areas (i.e.
unemployment rate and minimum salary). It also provides a good temporal
resolution (monthly data across 36 months). Their results show that SSB tax-
ation is associated with per capita purchases of taxed beverages that are 6 %
lower than what could have been expected in 2014, which the authors translate
into an average decrease of seven 600 ml bottles “per average urban Mexican”
(Colchero et al. 2016, p. 4). This decrease was mainly driven by a decrease in
purchases of non-carbonated SSBs. The analysis also leads to encouraging

9Data from Nielsen Mexico’s Consumer Panel Services, on the basis of a sample deemed repre-
sentative of “63 % of the Mexican population and 75 % of the food and beverages expenditures in
2014” (Colchero et al. 2016, p. 2).
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results in terms of substitutions (higher purchases of untaxed beverages, mainly
bottled plain water) and equity (larger SSB reduction in households with a lower
socioeconomic status) (Colchero et al. 2016). These pioneering results show
strong evidence of the positive effects of a moderate SSB tax on purchases at a
large scale and in the short term. Similar evaluations would be most informative
in other countries where such taxes have been enacted.

• Finally, in Berkeley (California), we previously mentioned that the SSB tax
implemented in March 2015 had been followed by a significant but incomplete
shift to SSB prices (Falbe et al. 2015; Cawley and Frisvold 2015). Preliminary
analyses also suggest that this price change was accompanied by a significant
reduction in SSB consumption in the year following the implementation of the
tax (Obesity Week 2015).

Overall, these observations and results strongly suggest that, where SSB taxation
generated price hikes, SSB demand has been negatively affected. In several cases
(e.g. in France, Denmark, Finland and Hungary), the observations made from
market data without proper evaluation designs make difficult to disentangle
tax-specific effects from other factors. The Mexican case, however, provides strong
evidence of the positive effects of a moderate SSB tax on purchases. These
encouraging trends will have to be confirmed over the long term.

Key messages

– Experimental studies in controlled conditions indicate that SSB consumers
are sensitive to price change and that a tax has the potential to favour SSB
substitution towards healthier beverages.

– In usual market conditions, data analyses from several countries estimate
that a 1 % SSB price increase is generally accompanied by a 0.8–1.3 %
decrease in SSB demand. Exploring Canadian data is necessary.

– In places where a 10–20 % price hike followed the enactment of soda
taxes, SSB demand generally decreased. In most cases, it remains difficult
to isolate precisely tax-specific effects from other factors.

– An evaluation of the Mexican soda tax, however, provides sound evidence
that an average 9 % price increase was associated with SSB purchases that
were 6 % lower than if no tax had been imposed.

– These encouraging trends will have to be confirmed over the long term.
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Chapter 7
Effects of Sugar-Sweetened Beverage
Taxation on Energy Intakes
and Population Health

Abstract Provided a tax on sugar-sweetened beverages (SSBs) is effectively
passed onto prices and significantly decreases SSB demand (see Chaps. 5 and 6), a
question frequently raised is to know whether, overall, this reduction can have a
meaningful impact on energy balance and population health. In this chapter,
reviewed evidence suggests that a lower SSB consumption may be partially com-
pensated by a higher consumption of other caloric foods and drinks (e.g. untaxed
fruit juice and snack foods). Yet, studies simulating a 20 % price increase on SSBs
accounting for substitution effects generally predict a positive—although modest—
impact on energy balance. These studies are based on fragile assumptions.
Substitution concerns should be further explored from soda taxes actually imple-
mented across the world.

On the basis of the evidence presented in Chaps. 5 and 6, it seems reasonable to
expect that a significant tax on sugar-sweetened beverages (SSBs) would be passed
onto prices, and that a 10 to 20 % SSB price increase could lead to a decrease in
SSB demand although uncertainties persist regarding the magnitude and sustain-
ability of these effects. In this chapter, we will review evidence on the propensity of
these SSB taxation effects on prices and demand to impact positively energy bal-
ance and population health (see Fig. 7.1).

7.1 Overview of Substitution Concerns

Provided SSB demand decreases as a result of price hikes, substitution effects may
neutralize positive effects on energy balance. In other terms, consumers may totally
or partially compensate for their lower SSB consumption by an increase in the
consumption of other caloric foods and/or beverages. Cross-price elasticity esti-
mates from the USA and Mexico actually indicate that 100 % fruit juice or milk can
be substitutes for SSBs; that is, SSB price increases could cause an increase in the
demand for these beverages (Cabrera-Escobar et al. 2013; Colchero et al. 2015).
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From a nutritional perspective, it may be seen as an improvement (see Sect. 2.5) but
the drawback is that depending on the extent of these substitution effects, the
tax-induced reduction in SSB calories may be partially or fully compensated. One
could tend to think that exempting non-calorically sweetened beverages (NCSBs)
from the tax may instead encourage the consumption of low- or 0-calorie substi-
tutes. However, cross-price elasticity data indicate that NCSBs sometimes appear to
be either SSB substitutes or complements,1 depending on the country (UK, USA
and Mexico) or the level of intake2 (Cabrera-Escobar et al. 2013; Briggs et al.
2013). This observation confirms the need to obtain country-specific cross-price
elasticity estimates to reflect on the optimal scope of sweetened beverages (caloric
or not) to be taxed. Another potential risk is that some consumers substitute their
usual SSB brand for a similar but cheaper SSB product (e.g. store brand), letting
their SSB consumption unchanged overall. To date, the extent to which this
“intra-category” substitution could happen remains weakly documented (Hawkes
2012). Last but not least, one could hope taxing soda may encourage water con-
sumption. Unfortunately, until recently, observational studies usually did not
consider the potential substitution for water (Fletcher et al. 2010; Cabrera-Escobar

Obesity, 
related-NCDs, 
dental caries

SSB 
Consumption

Energy
balance

How far may SSB substitution towards 
untaxed caloric items mitigate the 

impact of lower SSB consumption on 
energy balance ? 

May the use of static instead of dynamic 
energy-to-weight models cause an 
overestimation of the tax impact on 

obesity prevalence ? 

Would the tax impact on 
consumption be significant enough 

to impact population health ?  

How far may SSB substitution towards 
taxed but cheaper caloric items 

mitigate the impact of lower SSB 
consumption on energy balance ? 

Fig. 7.1 Uncertainties about the propensity of SSB taxation effects on SSB consumption to
impact positively energy balance and population health

1i.e. Increase in SSB prices tends to cause a decrease in the demand for both SSBs and NCSBs.
2For example, according to a British modelling study, diet cola appears to be a substitute to regular
cola in high consumers, but a complement to regular soda in moderate consumers (Tiffin et al.
2015, p. 8).

110 7 Effects of Sugar-Sweetened Beverage Taxation on Energy Intakes …

http://dx.doi.org/10.1007/978-3-319-33648-0_2


et al. 2013; Finkelstein et al. 2013). Analysing soda cross-price elasticity of demand
from a consumer panel representative of the French population, Boizot-Szantai and
Étilé (2011) estimate that soda price changes do not significantly influence still and
carbonated water purchases. However, a recent observational study on the
Mexican SSB taxation case did show that the tax was associated with
higher-than-expected purchases of bottled plain water (see Sect. 7.3.1) (Colchero
et al. 2016). In order to promote healthy substitutions, Fletcher et al. (2013) suggest
a comprehensive approach that may require combining an SSB tax with subsidies
on healthier beverages (e.g. bottled water) or an extension of the SSB tax on a
broader range of processed sugary foods.

This brief overview of substitution concerns highlights that, in all cases, sub-
stitution effects should be carefully monitored and anticipated, as they may sig-
nificantly impact SSB taxation effects on energy balance. In this regard, lessons
from two types of simulation studies and from real-world SSB taxation cases are
presented in the forthcoming two sections.

7.2 Results from Simulations

Methods used in simulations are very diverse. For the purpose of this section, we
build on Étilé’s categorization (2012) to propose a distinction between two main
types of studies:

(1) Individual-oriented studies: these studies use large-scale consumer panels to
estimate price elasticities of demand, predict potential tax effects on energy
balance, and then simulate potential weight-related health outcomes at indi-
vidual level;

(2) Population-oriented studies: these studies use large-scale consumer panels to
estimate price elasticities (or use estimations from type-1 studies), combine it
with data from national health surveys to simulate potential tax effects on SSB
consumption and energy balance, and finally use health models to simulate
corresponding health outcomes at the population level.

7.2.1 Individual-Oriented Simulations

The first type of study, often published in economics journals, generally uses a
comprehensive consumption model based on data collected from large and repre-
sentative consumer panels. Such database provides disaggregated and objective
information both on a broad range of food and beverages purchases (date, quantity,
price, category, packaging, point of sale characteristics, etc.) and consumers (age,
income, baseline SSB consumption, eating habits, health status, body mass index,
etc.). This material often makes possible to build an “almost ideal demand system”
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accounting for own and cross-price elasticities3 of all items considered, to predict
directly the impact of an SSB tax-induced price increase on the consumption of
these items and, finally, to predict changes in overall energy intakes. A distinctive
feature of this type of study is the matching of price and demand data for a broad
range of items with consumers’ individual characteristics. From there, a health
model based on epidemiological evidence may be used to predict how variations in
SSB consumption and other components of the diet may impact energy balance,
body weight4 and, eventually, other individual health outcomes. Results from two
examples of these studies and a review are summarized below:

• A US simulation based on a Nielsen Homescan panel5 predicts that a tax
increasing the price of SSBs by 20 % would result in a decrease in
“store-bought” energy of 24.3 kcal per person per day, accounting for potential
substitutions/complementarity between SSB and 16 other food and beverage
categories (Finkelstein et al. 2013). According to the demand model, most of
this decrease in energy intake comes from a lower intake of fruit drinks
(−7 kcal), regular soda (−5 kcal), but also salty snacks (−6.3 kcal) and ice
cream (−4.8 kcal), which appear to be SSB complements. The model did not
reveal substitution concerns with the exception of a slightly higher intake of fruit
juices (+2.5 kcal) and canned soup (+1.9 kcal). According to the
energy-to-weight model used, the tax would bring about an average individual
weight loss of 2.7 kg during the first year and a cumulated weight loss of 4.1 kg
in the long term. The authors conclude that these benefits would have to be
weighed against potential equity concerns and undesirable effects (Finkelstein
et al. 2013).

• In Australia, Sharma et al. (2014) have used a Nielsen Homescan panel of
consumers6 and an energy-to-weight model to predict the effects of a 20 %
valoric tax (i.e. based on price) and a 20 cents/litre volumetric tax (i.e. based on
volume) on energy intakes and body weight. Their demand calculations account
for cross-price elasticities in the demand of 10 types of beverages. The detailed
analysis presented for the 20 % valoric tax indicates that it would lead to a

3For price elasticity terms of reference, see Chap. 6, Box 6.1.
4Some of the “energy-to-weight” models used in SSB taxation simulations (e.g. Smith et al. 2010)
rely on a linear static model based on the assumption that “a cumulative energy deficit of 3500
calories is required to lose one pound of body weight” (Lin et al. 2011, p. 338). However, because
of the complex and dynamic links between energy intake and body weight, Lin et al. (2011)
recommend using a dynamic model accounting for physiological adaptations as body weight
changes, in particular because energy expenditures increase (decrease) when body weight
increases (decreases). Lin et al.’s comparative analysis based on laboratory data demonstrates that
using static instead of dynamic “energy-to-weight” models in SSB taxation simulations can result
in a 7-fold overestimation of body weight loss at the end of a 10-year period (Lin et al. 2011,
p. 336). Therefore, in this section, we only refer to studies having considered dynamic
“energy-to-weight” models.
5Weighted according to the US Census 2010.
6Sample of demographically representative households from the state of Victoria.
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reduced consumption of regular soft drinks (−11.5 %), cordials7 (−33,2 %) and
fruit drink (−25.5 %), whereas the consumption of diet soft drinks would
slightly increase (+3.2 %). Overall, such a tax would result in a yearly energy
intake reduction of 10678 kJ per person, corresponding approximately to a
reduction of 7 kcal per person per day. According to the energy-to-weight
model, the valoric and the volumetric taxes would bring about an average
individual weight loss of 0.29 kg and 0.41 kg, respectively (Sharma et al. 2014).

• Findings from a recent systematic review of individual-oriented simulations
should be highlighted (Eyles et al. 2012). Pooling results from three studies
presenting a higher methodological profile, the authors estimate that taxes on
carbonated soft drinks may lead to a 0.02 % reduction in energy intake for each
1 % increase in price. Unfortunately, pooled impact on weight and other health
outcomes was not feasible.

7.2.2 Population-Oriented Simulations

This second type of study, often published in public health journals, attempts to
simulate potential tax effects on the health of a population. To do this, these studies
usually combine a beverage consumption model with one or several health model
(s). The beverage consumption model uses large-scale consumer panels to estimate
price elasticities (or use estimations from type-1 studies, see Sect. 7.2.1) and then
combines it with data from national health and nutrition surveys to predict how
non-alcoholic beverage consumption could change as a result of an SSB
tax-induced price increase. From there, the health model(s) based on epidemio-
logical evidence generally simulate(s) how the predicted variation in non-alcoholic
beverage consumption (and eventually other variations in the diet) may impact
energy balance, overweight and obesity prevalence, and other population health
outcomes (Étilé 2012). Two examples of these studies are described below:

• In the USA, Wang et al. (2012) have used published estimates of price elasticity
of demand, data from the National Health and Nutrition Examination Survey
(NHANES) and the US Coronary Heart Disease Policy Model to predict the
population health impact of a penny-per-ounce (�34 cents/litre) excise tax on
SSBs. Based on the literature, the authors have anticipated that the tax would
reduce SSB consumption in adults by 15 % and have considered that 40 % of
the reduction in calories from SSBs would be offset by an increased con-
sumption of other caloric drinks (e.g. milk and 100 % fruit juice). All in all, they
predict a net reduction in energy intake of about 9 kcal/pers./day. According to
their population health model, over 2010–20, they estimate that the tax would
“prevent 2.4 million diabetes person-years, 95,000 coronary heart events, 8000

7Soft drink concentrates.
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strokes, and 26,000 premature deaths, while avoiding more than $17 billion in
medical costs” (Wang et al. 2012, p. 199).

• In the UK, Briggs et al. (2013) have estimated price elasticities from the Living
Costs and Food Survey, have used data from the National Diet and Nutrition
Survey, and relied on a model of dietary changes’ impact on chronic diseases and
mortality to predict the health impact of a 20 % SSB tax. They estimate that
own-price elasticity for SSB is −0.92 and predict that a 20 % tax on SSBs would
reduce adult SSB consumption by 15–16 %. Significant substitutes appear to be
diet drinks (increased intake between 3.9 and 7.5 %), tea and coffee (+4.1 %),
milk (+3.7 %) and fruit juice (+3.1 %). Overall, substitution and complemen-
tarity effects led to a mean net reduction in energy intake of 16.7 kJ/person/day
(�4 kcal/pers./day). According to their population health model, the tax “was
estimated to reduce the number of obese adults in the UK by 1.3 % […] and the
number who are overweight by 0.9 %” (Briggs et al. 2013, p. 1).

7.2.3 Limitations

A detailed analysis of the methods used in the aforementioned simulations is
beyond the scope of this book, but significant limitations should be highlighted:

First, the characteristics and degree of sophistication of the beverage demand
model may affect the robustness of price elasticity estimations and consecutive
assumptions as regards tax effects on energy balance and health. We refer the reader
to the above-mentioned studies to get a full view of methodological challenges. To
give an example, diverging views exist as regards the potential substitution effects
towards other food items. In their study, Zhen et al. (2014, pp. 19–22) have used
information on 23 packaged foods and beverages and predict that “almost half” of
the reduction in energy intake from SSB is offset by increased energy intakes from
other foods (in particular frozen dinners, cheese, white bread and candy) when SSB
price increases. Consequently, they anticipate much lower weight losses than
Finkelstein et al. (2013, results quoted above). Additionally, it should be noted that
consumer panels generally do not include all purchases and may only focus on
store-bought items. Consequently, accounting for other purchases (e.g. takeaway)
may alter the estimations.

Secondly, models assume a linear correlation between price and demand,
whereas threshold and saturation effects may occur in the context of a tax. This is an
area where further research is needed.

Thirdly, models rarely take into account how the tax may truly impact price and
demand in the long term. On the demand side, consumers’ lower demand in
immediate response to price hike may increase later as they get used to it (as
sometimes shown in the case of tobacco taxation). On the supply side, manufac-
turers may use pricing and advertising strategies as a way to support demand
despite taxation.
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Finally, as discussed before (see Sects. 5.1 and 6.2), potential interactions with
many contextual influences on price and demand are not (and can barely be) taken
into account in simulations.

These limitations call for a cautions interpretation of the results of simulation
studies. They can help inform decisions and plan evaluation but, per se, cannot
support ambitious population health objectives without being exposed to criticism.
An important consideration should also be given to observational and evaluation
studies focused on SSB taxes recently implemented across the world.

7.3 Preliminary Evidence from Taxes Implemented
Across the World

We do not have much evidence on substitution effects associated with “real-world”
SSB taxes as these policies have only recently been implemented and suffer from a
lack of evaluation. Therefore, it remains difficult to draw firm conclusions. Pieces of
evidence from SSB taxes recently implemented across the world (see Table 1.1) are
described below. It essentially describes how SSB taxation may have generated
substitution towards untaxed beverages and to taxed beverages sold at a lower price
(e.g. non-premium SSBs).

7.3.1 Substitution Towards Untaxed Beverages

US observational studies have estimated the impact of state-level SSB sales and
excise taxes implemented at a low rate (i.e. �5 %) for many years (although not
explicitly for health reasons). These studies have only detected a moderate reduc-
tion in SSB consumption in children and adolescents and minimal impact on body
weight outcomes. Substitution effects towards untaxed high-calorie drinks (whole
milk and 100 % fruit juice), the low tax rate practised and the complex aetiology of
obesity were presented as potential explanatory factors (Powell et al. 2009; Fletcher
et al. 2010; Sturm et al. 2010; Powell et al. 2013).

In France, we previously mentioned that the soda tax (which equally applies to
SSBs and NCSBs) had been followed by a decrease in the consumption of taxed
carbonated drinks and, to a lower extent, by a decrease in the consumption of other
SSBs (Berardi et al. 2012) (see Sect. 6.4). The partial substitution of those bever-
ages by 100 % fruit juices (sometimes richer in calories) may be a drawback.
According to Ecorys data analysis, the consumption of 100 % fruit juices increased
by 3 % in 2012–2013 (combined). However, this upward trend existed prior to the
tax introduction (Ecorys 2014b, p. 128). In order to favour substitution towards
lower-calorie options, it has been suggested to maintain a differential tax rate
between SSBs and NCSBs (Bonnet and Réquillart 2012).
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In Denmark, as previously mentioned, the price increase and decrease of regular
colas following the introduction and repeal of taxes since 1999 have generally (but
not always) been followed by corresponding reductions and increases in demand
(Ecorys 2014a) (see Sect. 6.4). In 2012, a different tax rate was applied on regular and
low-calorie colas. According to Ecorys data analyses (2014b, p. 101), the con-
sumption clearly increased for the latter. However, it seems that this upward trend
was observable before the application of the new rates, which precludes assuming
cause-to-effect. Furthermore, the analysis indicates that the consumption (per capita)
of fruit drinks, although taxed at a higher rate, continued to increase after the tax hike.

Methodologically much stronger evidence recently came from an observational
study on the Mexican SSB tax that took effect in January 2014 (Colchero et al.
2016). As mentioned before (see Sect. 6.4), in 2014, the authors estimate that SSB
taxation has been associated with per capita purchases of taxed beverages that are
6 % lower than what could have been expected on the basis of pre-existing trends.
Additionally, their analysis (adjusted for seasonal trends and macroeconomic fac-
tors) shows that these lower-than-expected purchases of taxed beverages were
accompanied by 4 % higher-than-expected purchases of untaxed beverages
(including diet sodas, bottled water, unsweetened dairy beverages and 100 % fruit
juices). These positive substitution effects seem to have been mainly driven by
increased purchases of bottled plain water. Since only store-bought beverages have
been considered, other positive substitution effects may have occurred towards tap
water or unsweetened homemade beverages (Colchero et al. 2016).

7.3.2 Substitution Towards Taxed Beverages Sold
at a Lower Price

Based on Ecorys data analyses in the cases of France and Denmark, substitution of
premium SSBs by store brands and private labels does not seem to be significant,
which suggests a strong customer brand loyalty in this sector (Ecorys 2014a). In
France, however, results of the Ecorys case study suggest that nectar (i.e.
fruit-based beverages containing water and added sugars) has lost market share
following the implementation of the tax, which may be related to a lower brand
loyalty. In Finland, where soft drinks premium and non-premium brands equally
share the market, a decline in the market share of premium brands has been
observed over the last years, but this trend existed before successive tax increases in
2011 and 2012 (Ecorys 2014b, p. 117). This is also the case for regular colas in
Hungary (and to a lesser extent for low-calorie colas) although the enactment of the
tax in 2011 corresponds to an acceleration of the pre-existing progression of
non-premium brands (Ecorys 2014b, p. 136).

In any cases, at population level, it should be kept in mind that substitution
effects might be influenced by a wide array of historic, sociocultural and economic
factors. As a consequence, assumptions as regards the specific effect of a tax should
be made with caution and should be carefully evaluated.
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7.4 Results from Systematic Reviews

This mixed picture drawn in the previous sections corroborates the conclusions of
three recent and comprehensive systematic reviews of the effectiveness of food
taxes (including SSBs) on energy intake and body weight outcomes:

• Thow et al.’s review (2014) underlines the heterogeneity of findings across 38
studies analysing the effects of food taxes and subsidies on the diet. They base
their analysis on a thorough assessment of the quality of the studies. Four US
modelling studies analysing the effects of SSB taxation distinguish themselves
in the way substitution concerns were addressed. Although studying different
taxation rates (5–20 %), their predictions all confirm that SSB taxation would
reduce energy intake from SSBs in adults and children (to various extents).
However, their conclusions diverge as regards the changes in the consumption
of other beverages (i.e. milk, low-calorie drinks, tea and coffee). Three of these
studies conclude on an overall tax-induced reduction in energy intake from all
beverages (Dharmasena and Capps 2012; Lin et al. 2011; Zhen et al. 2011)
while another concludes on the absence of such reduction overall (Fletcher et al.
2010). In this fourth study, as mentioned before (see Sect. 7.3.1), the tax rate is
particularly low (i.e. �5 %), which may contribute to explaining this outcome.
The conclusions of the review suggest two conditions that may contribute to a
positive tax impact on energy intake: (1) a 10–20 % price increase; (2) ex-
emption of close non-caloric SSB substitutes from the tax scope (e.g. diet soft
drinks). The authors indicate that further research is needed to better understand
the contribution of food taxation as part of a multifaceted prevention strategy
(Thow et al. 2014).

• On the basis of 78 studies, Niebylski et al. (2015) also emphasize consistent
evidence that food taxes and subsidies have the potential to influence dietary
behaviours although the impact on health remains unclear. They suggest that “to
maximize success and impact, […] food taxes and subsidies should be a min-
imum of 10–15 % and preferably used in tandem”. Finally, the review con-
cludes on the importance to address substitution and equity concerns (see
Chap. 8) (Niebylski et al. 2015, p. 3).

• Finally, on the basis of 55 papers (including experimental, observational and
simulation studies), Maniadakis et al. (2013) also conclude that it is likely that
taxes reduce the intake of the targeted foods and beverages (including SSBs),
but the evidence seems globally equivocal as regards their potential effective-
ness to reduce significantly energy intake and obesity prevalence. Substitution
concerns were raised in many of the studies considered. When studies predicted
positive effects on body weight, the authors highlight that these were generally
modest. The complex aetiology of obesity and related diseases was also high-
lighted as a reason why an SSB tax alone may not have a significant influence.
Equity concerns were also mentioned, since consumers may be differently
affected by a tax depending on their socioeconomic status (see Chap. 8).
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7.5 Concluding Comments

As a reminder, the evidence presented in Chap. 6 suggests that it is reasonable to
expect SSB consumption to decrease as a result of a substantial tax (i.e. if
accompanied by a 10 to 20 % price hike). This result is in itself encouraging as SSB
overconsumption has been associated with an increased risk of type-2 diabetes and
dental caries, independently of body weight gain (see Chap. 2). As regards energy
balance, however, the evidence presented in this chapter is mixed.

On the one hand, simulations provide encouraging evidence to support
decision-making, to design potential interventions and to plan their evaluation, but
they present strong limitations in estimating how SSB taxation may influence
energy balance and health in the “real world”. On the other hand, empirical evi-
dence on substitution effects from SSB taxation implemented across the world is
limited and unclear.

Overall, the evidence presented suggests that substitution effect may partially
compensate the SSB tax-induced reduction in energy intake from lower SSB
consumption. The magnitude, the sustainability and the impact of this compensa-
tion on overall energy intakes and health remain complex to assess. The preliminary
results of an evaluation study of the Mexican soda tax provide both the more robust
and encouraging evidence. However, contextual factors may limit the generalis-
ability of results from a particular country to others.

In sum, SSB taxation objectives on energy balance and health should be stated
very carefully, mentioning at best a potential positive contribution to be tightly
monitored in the long term. There is a clear need to track substitution effects
precisely in countries where SSB taxes have been implemented.

Key messages

– A taxed-induced decrease in SSB consumption may be partially com-
pensated by a higher consumption of other caloric foods and drinks.
Therefore, SSB taxation objectives on energy balance and health should
be stated very carefully.

– Studies simulating a 20 % price increase on SSBs and accounting for
substitution effects generally predict a positive—although modest—im-
pact on energy balance, but they are based on fragile assumptions.
Therefore, substitution effects should be explored from soda taxes
implemented across the world.

– Few “real-world” evaluations have been conducted, with the exception of
Mexico, where evidence suggests that the tax has significantly reduced
SSB purchases while favouring water consumption.

– If a tax is to be adopted in Canada, a detailed and robust evaluation plan
should be designed ex-ante, and preliminary results should be carefully
monitored in terms of price change, consumer demand and substitution
effects before extending implementation in the longer term.
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Chapter 8
Distribution of Sugar-Sweetened Beverage
Taxation Effects in the Population

Abstract The evidence reviewed in Chaps. 5 and 6 suggests that a tax on
soda/sugar-sweetened beverages (SSBs) causing a 10–20 % price increase could
result in a lower-average SSB consumption in the population. But beyond average
values, would the poorest consumers be disproportionally burdened by the tax?
Would they benefit from larger health gains? Overall, the evidence suggests that the
financial contribution to tax revenues would be relatively modest for most con-
sumers and not much different across income groups. Low-income households
consuming large SSB amounts and not prone to reduce their consumption may be
more negatively impacted than other consumers. As regards SSB taxation health
benefits, these are hardly predictable (see Chap. 7) and it remains unclear whether
these could be greater in lower-income households and in the heaviest SSB con-
sumers. Inequity concerns surrounding SSB taxation could be somewhat mitigated
through the earmarking of tax proceeds for health promotion causes.

8.1 Introduction

This chapter questions how far a sugar-sweetened beverage (SSB) taxation policy is
susceptible to generate differential financial costs, differential SSB intake variations
and differential health outcomes across population groups. In particular, we analyse
whether distributional effects across income strata are likely to raise significant
equity concerns and whether the right population target is reached, i.e. those
overconsuming SSBs (see Fig. 8.1).

The first concern emphasizes that a soda tax would be regressive, which means
that it would unfairly impose a proportionally higher financial burden on
lower-income households. This would hold to the fact that lower-income house-
holds tend to devote a higher proportion of their revenues to food budget and may
also be higher SSB consumers (Drewnowski 2007; Étilé 2012). In Canada, the
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latter is not well documented. Nutrition data from the forthcoming CCHS 2015
should provide additional information. But there are some cues that a tax on SSBs
will likely be somewhat regressive. For example, correlations have been observed
between SSB intakes and socio-demographic characteristics in youth in the pro-
vince of Quebec (but not in adults). Data collected in 2010–2011 from the Quebec
survey on the health of more than 60,000 secondary school children (EQSJS)
indicate that proportions of students consuming SSB at least once a day are sig-
nificantly higher1 in those who present higher social and material deprivation levels,
whose self-assessment of financial situation and school performance is lower, and
whose parents are unemployed and have lower education levels (Camirand et al.
2012). Another concern is to know whether SSB taxes actually reach the
most-at-risk consumers, i.e. those over-consuming SSBs. These aspects will be
discussed in the next 4 sections.

Obesity & 
related NCDs ?

SSB 
consumption

? 

DISTRIBUTION CONCERN # 1 : low vs. high income households 

Obesity & 
related NCDs ?Financial

burden ? 

Financial
burden ? 

SSB 
Taxation

SSB 
Price

DISTRIBUTION CONCERN # 2 : heavy vs. moderate SSB consumers

SSB 
consumption

? 

Fig. 8.1 Concerns related to the distribution of SSB taxation effects in the population

1Although the differences here mentioned are statistically significant (p � 0.05) in particular
because of a very large sample size, they may be considered of modest amplitude. For example,
32.7 % of youth whose both parents are unemployed declare consuming SSBs at least once a day,
versus 25.4 % in youth whose one parent is unemployed, and versus 23.1 % in youth whose both
parents are employed.
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8.2 Would a SSB Tax Impose a Larger Financial Burden
on Lower-Income Households?

Would households’ financial contribution to SSB taxation be substantial and would
that make a significant difference between low-income and high-income house-
holds? This point is debatable.

In the USA, Finkelstein et al. (2010, p. 2032) consider that a tax-induced 40 %
SSB price increase would have a modest impact on the annual food budget (i.e.
approximately $28 per household).2 They estimate that lower-income households
purchase more SSBs than higher-income households. But considering that “they do
so at lower average prices and because they are more price sensitive”, households in
the lowest income quartile would support approximately 20 % of total tax revenues
versus 25 % in the 2 middle-income quartiles and 30 % in the highest income
quartile. However, these estimations do not account for variations in spending
power across quartiles. When such variations are taken into account, Lin et al.
(2011) predict greater regressive effects. Still in the USA, they estimate that a 20 %
tax on SSBs would, on average, lead to a slightly higher annual burden on
lower-income individuals than on higher-income individuals ($19.97 vs. $18.84),
which would represent 1 % of the annual food and beverage spending for the
former and 0.6 % for the latter.3 In the UK, a study modelling the impact of a 20 %
SSB taxation also considers that the average financial burden per person per week
would be low (around 8 pence), although greater increases in weekly expenditure
on drinks are predicted as income decreases (Briggs et al. 2013a). Another recent
simulation study from Australia, comparing the impacts of a 20 cents/litre excise
tax or a 20 % valoric tax on SSBs, demonstrate that the average yearly per capita
tax burden on low-income households would be $17.87 (0.21 % of income)
compared with $15.17 for high-income households (0.07 % of income) in the case
of the valoric tax, and $13.80 (0.15 %) and $10.10 (0.04 %) for the excise tax
(Sharma et al. 2014). Using similar tax options and databases but methodological
variations, Étilé and Sharma (2015) indicate that either case would represent a
limited average tax burden per capita per year (i.e. �AU$38 in the case of a
volumetric tax and �AU$26 in the case of a valoric tax).

Whatever the simulation, the burden per household seems low to moderate but
may be underestimated either because only store-bought SSBs were considered4

(Finkelstein et al. 2010; Sharma et al. 2014; Étilé and Sharma 2015) or because
SSB intakes are based on self-reported consumption data, known to be underesti-
mated (Lin et al. 2011; Briggs et al. 2013a). Indeed, others speculate that in a
worst-case scenario based on US beverage market data, a penny-per-ounce SSB

2Based on after-tax consumption simulated from Nielsen Homescan panel (2006).
3Based on after-tax consumption simulated from US nationally representative SSB consumption
data.
4In Canada, the “take-home” market accounts for an estimated two-thirds of sales (Agriculture and
Agri-Food Canada 2015).
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taxation could represent a $196 extra burden per year for an average family of four
consumers, which may be much less in families with moderate consumers but much
more in families counting heavy consumers (Butterworth 2012).

In sum, the available evidence tends to confirm that SSB taxation can be
somewhat regressive, but robust estimations generally predict a modest financial
contribution and a low differential burden between low-income and high-income
households. From an ethical perspective, as argued by Barnhill and King (2013),
the regressive nature of a soda tax does not necessarily rule it out: nearly all
consumption taxes are regressive, be this in the form of sales taxes on various goods
and services, tobacco taxes or alcohol taxes. The goal was not to devise a tax
system in which all taxes are progressive, but for the overall tax system to be
progressive. Generally, these regressive taxes are compensated by a progressive
income tax, as it is the case in Canada (Barnhill and King 2013).

8.3 Would a SSB Tax Bring Larger Health Benefits
to Lower-income Households?

Could the regressive effects of an SSB tax be somewhat compensated by a larger
reduction in SSB intakes and, eventually, higher health gains in lower-income
households? It has proved to be the case for tobacco taxation, which has shown to
discourage consumption most particularly among low-income individuals, the
young and new tobacco users (WHO 2012). As regards SSB taxation, the evidence
remains scarce and unclear. Results from observational and simulation studies are
summarized below.

On the one hand, a US observational study analysing the impact of existing state
sales soda taxes (i.e. average rate of approx. 4 %) found that it did not have
significant effect on SSB consumption when considering the population as a whole.
However, it shows that subgroups of children already overweight or coming from
low-income families “may be more sensitive than others to such taxes” (Sturm et al.
2010, p. 1052). The authors highlight that this is particularly true in the school
context and hypothesize that it may be explained by the fact that tax-included prices
are visible to consumers in school cafeterias and vending machines (whereas sales
tax applies at the cash register in grocery stores) (Sturm et al. 2010). Stronger
evidence recently came from an observational study on the Mexican SSB tax that
took effect in January 2014 (Colchero et al. 2016). As mentioned before (see
Sect. 6.4), the authors estimate that SSB taxation has been associated with per
capita purchases of taxed beverages that are 6 % lower than what could have been
expected on the basis of pre-existing trends. Additionally, their analysis (adjusted
for seasonal trends and several macroeconomic factors) shows that these
lower-than-expected purchases occurred across all socioeconomic groups, but were
greater among households of low socioeconomic status (−9.1 %) than among
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households of middle and high socioeconomic status (−5.5 and −5.6 %, respec-
tively) (Colchero et al. 2016).

On the other hand, results from simulation studies are mixed. A systematic
review of food pricing simulations using price elasticity estimates and epidemio-
logical models indicates that lower socioeconomic groups obtain nutritional benefits
in 11 of the 14 studies considered. In half of the 14 studies, impacts were similar
across socioeconomic groups. In the other half, four (three) studies showed greater
(weaker) benefits for lower socioeconomic groups (Eyles et al. 2012). Considering
SSBs only, Finkelstein et al. (2010) found slightly lower responsiveness to price
change in lower-income households. Overall, they predict that a 20–40 % tax on
carbonated SSBs would have similar effects across income categories, and that
middle-income households would mainly drive the overall decrease in calories from
beverages as a result of the tax. Using a similar approach, Lin et al. (2011) predict
that a 20 % SSB tax would reduce the intake of beverage calories to a slightly
greater extent in lower-income adults but also in children from high-income fam-
ilies. Finally, in the UK, a recent simulation study using price elasticity estimations
from a large consumer panel does not predict different health gains across income
groups in the hypothesis of a 20 % tax on SSBs (Briggs et al. 2013a). It should be
noticed that these simulations are based on many assumptions (e.g. in terms of tax
rate, tax base and price elasticity estimations). Therefore, their predictions should be
cautiously considered.

All in all, depending on the context, it is unclear whether SSB taxation could
bring a larger decrease in consumption and larger health benefits for lower-income
households. Of particular interest is a pioneering US study on the association
between household food insecurity and food prices, using the Early Childhood
Longitudinal Study (n = 27900) and cost of living data from the Council for
Community and Economic Research. The authors observe that increasing beverage
prices (for soft drinks, orange juice and coffee) does not appear to foster food
insecurity (independently of general food prices) and suggest that SSB taxes could
even be protective in this regard. Further research is needed to confirm this
hypothesis (Zhang et al. 2013).

8.4 Could Equity Concerns Be Mitigated?

Equity concerns may question the social and political acceptability of a soda tax.
For instance, in the USA, an opinion survey using a probability-based sample of
respondents from a large, nationally representative online panel (2011) considered
that SSB taxation would be “harmful to the poor” (51 %) rather than “protecting the
poor” (36 %) (Barry et al. 2013). In France, preliminary results from a large
Internet-based survey conducted in 2012–2013 also indicate that half of the
respondents considered SSB taxation to be unfair as the “poorest” will pay the same
contribution as the “wealthy” (whereas a third disagreed with the statement).
Additionally, more than 60 % considered that the tax would increase prices and
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reduce spending power (Julia et al., unpublished data). In Canada, the Montreal
Economic Institute (MEI) is known for its position against SSB taxation. The
organization stressed that a 70 cents increase on a 2-litre bottle of SSB would
represent a greater financial burden on disadvantaged households (Elgrably-Lévy
2013). Although consumer groups have been discreet on the topic, a Quebec
spokesperson from Option Consommateurs already told the press that there were
better alternatives to promote health and that such a tax would reduce the spending
power of low-income families (Bergeron 2010). These controversies suggest that
equity concerns should rather be addressed before a soda tax is implemented. These
concerns could somewhat be mitigated by truly earmarking5 tax revenues for the
health sector. For example, investing tax revenues to the funding of interventions
aimed at promoting healthy lifestyles (especially towards youth) and at reducing
health inequities could increase the social acceptability of the tax (Brownell et al.
2009, and see Chap. 13).

8.5 Would a SSB Tax Be Effective Towards Heavy SSB
Consumers?

Another important concern is to know whether the right population target is
reached, i.e. those overconsuming SSBs. Encouraging observational studies tend to
indicate that young consumers, lower-income households and large SSB purchasers
may be equally or even more responsive to price change but, overall, the evidence
remains unclear (Gustavsen 2005; Sturm et al. 2010; Powell et al. 2013; Finkelstein
et al. 2010, 2013; Briggs et al. 2013a, b; Tiffin et al. 2015; Colchero et al. 2015;
Wada et al. 2015). Parallel evidence from tobacco and alcohol taxation suggests
resistance phenomena to price hikes, in particular among the highest consumers
(Peretti-Watel and Constance 2009; Ayyagari et al. 2009; Nghiem et al. 2013).
Although SSB, tobacco and alcohol cannot be equally compared in terms of
addiction, these observations suggest that greater attention should be devoted to
SSB taxation effects in the heaviest consumers.

Interestingly, a recent study based on Australian consumer panel data collected
in 2010 demonstrates that “although high consumers of SSBs have a less elastic
demand for SSBs, their very high consumption levels imply that a tax would
achieve higher reduction in consumption and higher health gains”. The study also
shows that a 20 cents/litre volumetric SSB taxation (i.e. indexed on fluid volume)
would have a greater positive impact on heavy SSB consumers than a 20 % valoric
tax (i.e. indexed on price), since the former would have more influence than the
latter on the price of discounted multipacks items, particularly popular among these
consumers (Étilé and Sharma 2015, p. 1). The choice of the tax instrument, either

5Earmarking consists in “assigning revenues from designated sources to finance designated
expenditures” (WHO 2012, p. 8).
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volumetric or valoric, may therefore deserve particular attention. Out of the 21
places where an SSB tax has been reported across the world, there were 12 cases of
volumetric taxes and 9 cases of valoric taxes (see Table 1.1, column 5). Beyond
effectiveness considerations, this choice also raises feasibility concerns that will be
later discussed (see Chap. 12).

Key messages

– Evidence suggests that the financial contribution to tax revenues would be
relatively modest for most consumers and not much different across
income groups.

– Low-income households consuming large SSB amounts and not prone to
reduce their consumption may be more negatively impacted than other
consumers.

– As regards SSB taxation health benefits, these are hardly predictable (see
Chap. 7) and it remains unclear whether these could be greater in
lower-income households and the heaviest SSB consumers. Simulation
studies are encouraging but more research and evaluations will be crucial
in this area.

– Inequity concerns surrounding SSB taxation could be somewhat mitigated
if the proceeds of a soda tax are truly earmarked for health promotion
causes.
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Chapter 9
Potential Undesirable Effects Related to
Sugar-Sweetened Beverage Taxation

Abstract In spite of encouraging tax effects on prices and demand for
soda/sugar-sweetened beverages (SSBs) (see Chaps. 5 and 6), undesirable effects
should also be considered. It possibly includes increased administration costs (for
the private sector and the government), adverse effects on employment, investment
and competitiveness, as well as cross-border shopping. Overall, such effects have
been weakly documented but observation studies, simulations and anecdotal evi-
dence suggest that effects of a soda tax on these variables may be relatively limited
and would not justify inaction.

Beyond equity concerns,1 other undesirable effects may be associated with
sugar-sweetened beverage (SSB) taxes. Studying the potential impact of food taxes
on competitiveness in the agri-food sector in Europe, Ecorys identifies various areas
where such effects may occur, including administrative costs, private sector’s
profitability, employment, investment and competitiveness. Their analysis confirms
that such taxes may alter the profit margin for the taxed product, but this may not
necessarily translate into net profit losses for a given company or the beverage
sector as a whole (Ecorys 2014). Indeed, many factors may influence a tax’s impact
on business, such as the scope of items concerned, the tax rate and potential gains
on SSB substitutes within the same company and in other companies. Other con-
textual factors may play an important role (e.g. price of raw materials, size of the
company and width of its portfolio). For all these reasons, there is limited and
sometimes conflicting evidence about the specific tax effects on business and
administration (Ecorys 2014). Some key pieces of evidence are summarized here
below.

1Please note that equity concerns could also be considered as “undesirable effects” and be dis-
cussed here. However, to avoid redundancy, we refer the reader to Chap. 8 that has been
specifically devoted to these issues.
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9.1 Tax-Related Administration Costs

Unfortunately, little is known about tax-related administration costs for the gov-
ernment and private actors. It may vary widely depending on the complexity of the
tax base, the tax design and the pre-existence of administrative mechanisms for data
monitoring, payment and confirmation of compliance (Preece 2013; Ecorys 2014).
In the literature, the Danish “fat tax” implemented in 2011 on all foods containing
more than 2.3 % saturated fat has been described as a “bureaucratic nightmare”
(Stafford 2012, §2). Data acquisition on the percentage of saturated fat in foods as
well as on the amount of saturated fat used in the process of a given food (including
waste) proved to be particularly burdensome, especially for importers (Smed 2012;
Ecorys 2014). Danish companies have claimed undesirable impact on competi-
tiveness (Bødker et al. 2015). According to an ex post assessment by the Danish
Commerce and Companies Agency's Department for Better Regulation
(CKR) (quoted by Ecorys 2014, p. 58), the tax would have cost approx. €27 million
to the retail and wholesale sector.

We can reasonably assume that such administrative burden may not equally
apply to a tax restricted to SSB, especially if the tax rate is not based on the sugar
content of the beverage, and if the beverage categorization is already used by the
companies and the public administration (Bahl et al. 2003; Hespel and
Berthod-Wurmser 2008; Ecorys 2014). Globally, the administrative burden also
depends on the number of companies concerned by data reporting and tax collec-
tion: global costs may be smaller if the tax is applied on large companies and those
positioned upstream in the supply chain (e.g. manufacturers and bottlers). At the
company level, since administrative costs are usually considered fixed costs, they
may represent a higher burden for small- and medium-sized companies than for
large companies (Ecorys 2014). All these assumptions remain to be publicly doc-
umented in practice.

9.2 Tax Impact on Profitability

Companies’ profitability on SSBs depends on many factors such as the price of raw
materials, production costs, manufacturing/retail prices, sales volume and promo-
tion strategies (Ecorys 2014). Therefore, it is complex to estimate the specific
impact of SSB taxation. No comprehensive evaluation has been published on the
topic, but empiric indications tend to refute the idea that SSB taxation may affect
significantly the margins and profitability of economic actors. Additionally, it can
reasonably be hypothesized that a lower profitability on some taxed items would be
offset by a higher profitability on others.

In Denmark, for example, Ecorys data analysis indicates that excise taxes
applied on colas and juices were generally accompanied by increased margins of
retailers (data not available for manufacturers). Similar observations were made in
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Finland, where the overshifting of excise taxes on soft drinks was accompanied by
increased margins of retailers and manufacturers between 2011 and 2013. In
Hungary also, the introduction of the tax on colas and fruit drinks in 2010 was
followed by increased margins of manufacturers and retailers. Strategic pricing
seemed to occur, since the margin on untaxed juices increased more than on taxed
juices (Ecorys 2014, pp. 25–26; 30). Overall, the Ecorys data analysis concludes
that the profitability in the SSB sector “slightly increased” in Hungary in 2011
(Ecorys 2014, p. 59).

In France, a refined data analysis shows that the tax enacted in 2012 has been
progressively and fully shifted to the price of soda2 in the following six months.
The pass-through to prices of fruit drinks and flavoured waters was partial (�85 %,
with variations depending on the time, brands and retailers), possibly due to the
competition with untaxed substitutes (Berardi et al. 2012). Here again, these
observations suggest strategic pricing decisions by companies among their portfolio
of products in order to minimize the negative consequences of the tax. Ecorys data
analysis also suggests pricing strategies in the case of colas: following the intro-
duction of the tax in 2012, retailers’ margins increased for low-calorie colas and
decreased for regular colas although both were equally taxed (Ecorys 2014, p. 26).
Overall, one year after the tax enactment, market data indicate that soft drink
volume sales had decreased by 1.5 %, but monetary sales had kept increasing by
5 % (Rayon Boissons 2013). According to Ecorys (2014, p. 66), these observations
suggest that the “strong brand loyalty among consumers” in the SSB sector may
have allowed producers and retailers to pass the tax onto prices of premium
products without too much risk in terms of competitiveness and profitability.
Conversely, the tax may have placed private labels at greater risks (La Tribune
2011).

9.3 Tax Impact on Employment

Food taxes’ impact on employment is difficult to assess, since employment is
influenced by many contextual factors such as the overall economy, labour costs,
profitability, innovations and consumption trends (Ecorys 2014). An analogy with
the case of tobacco taxation may help in this regard. It suggests that, since the
manufactured tobacco industry is highly capital-intensive, tobacco taxes have
limited effects on employment in this sector but generally have, on net, a positive
effect on overall employment (as smokers substitute their expenditures to other
goods or services whose production is more labour-intensive). Would the same
likely hold in the case of food and SSB taxes?

According to Ecorys (2014), some have claimed that food taxes may affect
profitability and, consequently, may directly affect employment at the

2Including cola, energy, tonic and other soft drinks.
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manufacturing level and indirectly affect employment along the supply chain (e.g.
for bottlers and retailers). For example, Danish companies have claimed undesirable
impact on employment following the world first tax on all foods containing more
than 2.3 % saturated fat in 2011 (Vallgårda et al. 2015; Bødker et al. 2015).
According to the Danish Agriculture and Food Council, if the tax had not been
abolished, it could have caused 1300 job losses (Stafford 2012). Similar arguments
have been used by the industry in the case of the Hungarian “Public Health Product
Tax” (Bíró 2015). Conversely, others argue that employment losses related to taxed
items would be compensated by gains in untaxed product lines of the same com-
panies and others (see Fig. 9.1). Overall, an Ecorys case study concludes that the
impact of the Danish fat tax on employment was “limited” due to its short time of
implementation (15 months) (Ecorys 2014, p. 62).

Little is known on the specific case of SSB taxation impact on employment. In
the USA, in 2012, a macroeconomic simulation model was used to predict the
employment impact of a 20 % SSB tax in two states (Illinois and California)
(Powell et al. 2014). First, the authors estimate the gross decline in the beverage
industry employment accounting only for the estimated decrease in SSB demand
(what the industry usually estimate). In this case, their model predicts an overall
loss up to nearly 7000 jobs in Illinois and 15,000 jobs in California, which rep-
resents 0.09 and 0.07 % of all jobs, respectively. Among these jobs, nearly 6450
and 13,700 would be lost in the private sector in Illinois and California, respec-
tively. However, when their model accounts for changes in SSB demand, substi-
tution effects to other goods and services, consumers’ income effects and
government spending of tax revenues, the authors predict that the decline would be
offset by new employment in other industries and government sectors leading to an
overall net increase of about 4400 jobs in Illinois and 6650 jobs in California. In
this case, the net decline in the private sector would be considerably lower and
would only represent nearly 900 and 250 job losses in Illinois and California,
respectively. It is true, however, that this last model shows larger job losses in
beverage manufacturers: 1350 in Illinois and 2300 in California. But finally, when
the authors account for specific SSB substitutions to other beverages (based on
various cross-price elasticity hypotheses), job losses in the beverage industry are
somewhat lower: between 1000 and 1300 in Illinois and between 1450 and 1850 in
California, depending on the hypothesis (Powell et al. 2014). These findings sug-
gest that job losses in the SSB industry resulting from a 20 % SSB tax would likely
be more than offset by the accumulation of new jobs in the government sector
(partially related to the spending of tax revenues), new jobs linked to SSB sub-
stitutions to other goods and services and new jobs linked to SSB substitutions to
untaxed beverages (produced by the same beverage company and/or other ones).
These flows are illustrated in Fig. 9.1.

In reality, empiric indications are mixed but also suggest that the influence of
current SSB taxes on employment in comparison with other factors may be limited.
In Finland, the Ecorys case study indicates that the beer and soft drink industry
suffered a 12 % reduction in employment between 2010 and 2013. Some industry
stakeholders claimed that SSB taxation was partly responsible for job losses, but the

9.3 Tax Impact on Employment 135



specific impact of the tax remained unclear. In France and Hungary, it seems that
employment trends in the SSB industry did not change substantially over the period
concerned by the tax, but Ecorys indicates that the aggregated nature of their data
and the complexity to isolate specific tax effects preclude drawing firm conclusions
(Ecorys 2014, p. 63).

9.4 Tax Impact on Investments

SSB taxation has sometimes been presented as a way to catalyze product refor-
mulation. But industry stakeholders from several countries have stressed that many
improvements had already started prior to the introduction of the tax and that food
taxes could actually be counterproductive (see also Sect. 11.2). Actually, available
information on the impact of food taxes on sectorial investments is scarce (Ecorys
2014).

In France, the threats perceived by SSB companies were obvious during the
legislative debates on the soda tax in 2011. The largest bottler even stated that it
would reconsider investing 17 million € in a bottling plant to demonstrate its
opposition to the tax announcement made by the French government. After suf-
fering a surge of indignation from the political sphere, they finally retracted by
invoking a communication mistake (Challenges 2011). After all, although the
French non-alcoholic beverage industry acknowledged modest growth in 2012–
2013 partly because of the soda tax, they anticipated a rebound in 2014 thanks to a
clement weather, the soccer world cup and a successful diversification in no-calorie
drinks, natural flavours and lower-calorie options based on natural alternatives to
artificial sweeteners (e.g. stevia) (FNB 2014). In Finland, the upward investment
trend in the soft drink sector did not appear to have been impacted by the intro-
duction of the tax in 2011 (Ecorys 2014, p. 60). Finally, in Hungary, a survey of the
National Institute for Health Development (NIHD) quoted by Ecorys (2014, p. 61)
indicates that 23 % of manufacturers concerned by food taxes had claimed to have
cancelled planned investments. However, this may not specifically apply to SSB.
According to the aggregated data analysis by Ecorys, it seems that the investment
activity in the SSB sector increased in the year of enactment of the tax, whereas
investments had decreased over the previous years (Ecorys 2014, p. 60).

9.5 Tax Impact on Competitiveness

It has been suggested that food taxes (depending on their scope and design) may
unfairly distort competitiveness within and across sectors because of substitution
effects. This concern may not strongly apply, for example, when manufacturers
produce both taxed and untaxed beverages, both premium brands and private labels,
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or both beverages and other goods. But this is not necessarily the case in the SSB
sector.

For example, in 2011 in France, the 2nd bigger SSB manufacturer, whose 90 %
of products contained added sugars (versus 60 % for the leader, who invests more
in NCSBs), successfully lobbied for an extension of the tax scope to NCSBs (La
Tribune 2011). This “internal squabbling” between the largest manufacturers did
not seem to strongly affect profitability of the sector at large, but it is estimated that
small- and medium-sized manufacturers, who generally have less diversity in their
portfolio of products, may be more impacted by the tax (Bonnet and Réquillart
2012; Ecorys 2014). In the USA, with the support of the American Beverage
Association, small-business owners have claimed that they would be strongly
burdened by a tax on SSBs (Harrington 2014). To mitigate such effects, SSB
taxation in Berkeley includes a “small-business exemption” for some retailers (city
of Berkeley 2014). In Finland, the SSB taxation also exempts producers with an
annual production volume of fewer than 50,000 l (Ecorys 2014).

Premium and non-premium products may also have been differently affected. In
France, data analyses by Berardi et al. (2012) suggest that, in most cases, retailers
increased more the price of their own private labels than they did for premium
brands, possibly because these beverages were already cheaper and offered less
flexibility in terms of pricing. The authors also observe that the largest retailing
groups, who may have more bargaining power over producers than the smallest
ones, may have fewer difficulties to negotiate prices and preserve their profits. In
sum, as Berardi et al. (2012, p. 13) put it, “the diversity of competitive situations is
then likely to induce the same diversity regarding the way retailers (and producers)
of beverages have shifted the SSB tax to their prices”.

9.6 Tax Impact on Cross-border Trade and Smuggling

It has been suggested that food taxes may favour cross-border trade, depending on
price variations between regions and countries and depending on the cost (in time
and travel) of shopping abroad. Overall, evidence gathered by Ecorys on food
taxes’ impact on competitiveness in the agri-food sector suggests that additional
cross-border shopping resulting from new taxes is actually limited (Ecorys 2014).

An often-quoted example is the case of the Danish tax on saturated fat.
According to industry stakeholders and the Danish Chamber of Commerce (quoted
by Ecorys 2014), this tax would have significantly fostered cross-border shopping
in Sweden and Germany. This has been tempered by the Danish Ministry of
Taxation, who indicated that the tax may have caused cross-border shopping up to
approx. 13 million € from 2010 to 2012 (Ecorys 2014). Other causes may be
concurrently responsible for cross-border shopping, such as other tax variations on
sweets, confectioneries, alcohol and tobacco (Ecorys 2014, p. 68). Some argue that
the cheap nature of SSB may not justify cross-border shopping on its own, but may
occur concurrently with the purchase of other products abroad. Little is known
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about soft drink cross-border trade related to taxation, with the exception of
Bergman and Hansen’s analysis (2013) of successive tax increases (1998 and
2001)3 and a tax cut (2003)4 on soft drinks in Denmark. Since soft drinks were
known to be cheaper in Germany, observing a lower tax pass-through in Danish
outlets located near the German border would have been a clue of cross-border
shopping. But their analysis did not confirm this hypothesis (Bergman and Hansen
2013).

In Finland, an Ecorys case study (2014, p. 69) indicates that breweries and the
soft drink industry claimed the tax had stimulated cross-border trade in Estonia. The
Finnish beverage industry also suggests that the soda tax may have favoured
cross-border shopping and illegal soda importation into Finland (Weston 2014).
Well-documented evidence on a case-by-case basis would be required to confirm
such statements.

In Canada, cross-border shopping risks may only marginally concern
population-dense border areas, where a tax could be enacted in the jurisdiction
located on one side of the border and not on the other. For instance, this could be
the case of the Ottawa–Gatineau region, positioned at the border of Ontario and
Quebec provinces. However, in such situations, manufacturers and retailers may
develop adaptation strategies and not fully pass the tax onto soda prices to dissuade
customers from doing their grocery shopping out of the tax perimeter. This pos-
sibility has been mentioned in the case of the municipality of Berkeley, California,
where SSB retail prices rose by less than half of expected price increase following
the implementation of the soda tax in March 2015 (Cawley and Frisvold 2015).
Finally, it should be noticed that the Ottawa-Gatineau case is an exception and not
the rule in Canada. The great majority of Canadians live quite far from provincial or
US borders.

Considering parallel evidence from tobacco taxation also brings interesting
lessons as regards smuggling risks, particularly in Canada (IARC 2011; Galbraith
and Kaiserman 1997). In February 1994, the federal government and some
provincial governments undertook to counteract smuggling by reducing tobacco
taxation, which caused a sudden and significant increase in the sales of taxed
cigarettes and a significant decrease in the sales of untaxed cigarettes5 (Galbraith
and Kaiserman 1997). However, the Canadian experience also showed that a
reduction in smuggling might not necessarily lead to greater health benefits for the
population. A tobacco consumption survey showed that, between January 1994 and
February 1995, the decline in smoking prevalence had been slower in provinces
where the federal tobacco tax cut had been supplemented by a provincial tobacco
tax cut (i.e. in Ontario, Quebec, New Brunswick, Nova Scotia and Prince Edward

3From 0.8 DKK (eq. 0.17 CAD)/l to 1 DKK (0.21 CAD) in 1998 and to 1.65 DKK (eq. 0.34
CAD) in 2001.
4Back to 1.15 DKK (eq. 0.24 CAD)/l in 2003.
5These changes reflect the fact that consumers who had previously been purchasing contraband
cigarettes actually “returned” to the “legal market” (Galbraith and Kaiserman 1997, p. 293).
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Island). The authors conclude that the 1994 tobacco tax rollbacks may have actually
“slowed the reduction in smoking prevalence in Canada” (Hamilton et al. 1997,
p. 191). As the International Agency for Research on Cancer concludes in its review
of evidence on tobacco control (2011, p. 356), “tax avoidance and tax evasion
reduce, but do not eliminate, the public health and revenue impact of tobacco tax
increases”. In other terms, although this risk should be carefully considered, it does
not necessarily justify tax repeal or inaction. Furthermore, in the case of a soda tax,
smuggling practices would likely be more limited owing to the relatively low soda
retail prices and tax rates considered (see Table 1.1).

Key messages

– Decision-makers have to weigh all SSB taxation potential benefits against
potential risks. Among other things, this includes taking into account
undesirable effects in terms of administration costs, employment, invest-
ment, competitiveness and cross-border shopping.

– Overall, such effects have been weakly documented, but observational
studies, simulations and anecdotal evidence suggest that effects of a soda
tax on these variables may be relatively limited.

– Provided other uncertainties are addressed (see other Chapters) and an
evaluation of preliminary effects is well designed in advance, these risks
may not justify inaction.
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Chapter 10
Raising Revenues from Sugar-Sweetened
Beverage Taxation

Abstract Another potential logic of soda/sugar-sweetened beverage
(SSB) taxation is to raise fiscal revenues, which may be earmarked for health care,
health promotion or for the reduction of health inequities. In this chapter, we argue
that a specific tax on SSBs is fiscally defensible because overconsumption of these
beverages represents a significant public health issue and because targeting a lim-
ited scope of products is generally more acceptable and feasible. We also underline
that soda taxes tend to live up to expectations in terms of revenues generated. We
also refute the apparent antagonism between fiscal and behavioural logics and
suggest that these may be concurrently pursued. Finally, building on international
lessons from tobacco and soda taxation, we argue that earmarking soda tax rev-
enues for health-related causes appears to be feasible and would likely increase
public health benefits as well as the acceptability of the tax in the population.

10.1 Introduction

As previously described in Chap. 4 of this book, three sugar-sweetened beverage
(SSB) taxation intervention logics generally emerge in the literature and could be
concurrently pursued: a price-induced behavioural logic; a fiscal logic; and a
signal-induced denormalization logic. Whereas Chaps. 5–9 have considered the
price-induced behavioural logic, the present chapter will discuss the fiscal logic. It
postulates that SSB taxation could be a way to raise fiscal revenues, which may be
earmarked for health care, health promotion or for the reduction of health inequities.
Several uncertainties are represented on Fig. 10.1.

A first issue to consider is to clarify whether targeting specifically SSBs (vs.
other foods and beverages) is fiscally defensible. Secondly, it is essential to con-
sider if tax collectors (e.g. SSB manufacturers or retailers) would actually collect
and transfer the revenues generated to the public administration. Thirdly, since SSB
taxation can reduce SSB demand (see Chap. 6), it is important to consider whether
this may significantly alter the amount of revenues generated. Fourthly, SSB tax
revenues shall be weighed against other potential tax-induced economic losses.
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Finally, it is essential to question what are the prospects for tax revenues to be truly
earmarked for health-related causes. All these aspects will be briefly discussed in
the next sections.

10.2 Justifying the Fiscal Focus on SSBs

From a fiscal perspective, if the main objective of a soda tax is to raise revenue (and
not necessarily to change behaviours), the reason for taxing SSBs only (vs. other
foods and beverages) has to be argued (Preece 2013). In other terms, such a tax
would be deemed discriminatory unless negative externalities specifically generated
by SSB overconsumption are demonstrated. Chapter 2 of this book underlines that
SSB overconsumption is not the only dietary risk factor to focus on. Yet, we also
emphasize that the health risks related to their overconsumption, the high intakes
often observed in youth, and the aggressive marketing practices of manufacturers
justify specific prevention efforts. Although this rationale remains debatable
(see Chap. 13), we consider that it is sound.

Preece (2013) highlights two other criteria to be taken into account for an SSB
excise tax to be considered appropriate: the clarity of the tax scope (i.e. compati-
bility with the fiscal nomenclature) and the simplicity of tax administration (i.e. as
regards data monitoring, compliance checks, revenue collection, etc.). On this
particular point, large nutrition tax systems may raise acceptability and feasibility
concerns (Hespel and Berthod-Wurmser 2008). Some taxes targeting a broad range
of products proved to be viable at a large scale (e.g. in Hungary, Mexico), but

SSB 

taxation

Contribution to cover health care 
costs of obesity and related NCDs

Contribution to fund initiatives aimed 
at promoting healthy lifestyles or 
at reducing health inequities

Fiscal 

revenues

Would a tax targeting specifically SSBs 
be fiscally defensible? Would tax 

collectors comply with the legislation ?

Would the tax-induced lower SSB 
demand significantly reduce the 
amount of revenues generated ?

Can tax proceeds be truly 
earmarked for health-related 

causes ? 

May financial revenues from SSB taxation 
be compensated by other economic losses 

(e.g. tax administration costs) ?

Fig. 10.1 Uncertainties about the propensity of SSB taxation to generate significant tax revenues
and for these revenues to be earmarked for health-related causes
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others not. This has been illustrated by the rollback of the Danish “fat tax” only a
few months after its implementation. The difficulty to report the saturated fat
content in processed foods proved to be an important issue, and industries, politi-
cians and the public opinion expressed significant concerns about this tax (Bødker
et al. 2015). Therefore, on a fiscal ground, taxes targeting a limited scope of
products tend to be more acceptable and feasible, as illustrated by several cases of
taxes targeting specifically SSBs across the world (see Table 1.1). At least, such
taxes seem to be relevant starting points (Hespel and Berthod-Wurmser 2008).

10.3 Revenues Potentially Raised from SSB Taxation

The fiscal objective of a soda tax (i.e. raising revenues) is often advocated on the
basis of the substantial revenues raised from tobacco taxes. For example, in
California, due to regular tobacco tax increases since 1989, tax revenues kept
increasing despite decreasing smoking prevalence (Chaloupka et al. 2012).
Evidence about revenues generated from soda taxes in French Polynesia, Samoa
Islands, Hungary, Finland, Denmark, France, Mexico and the city of Berkeley
(California) suggest that these taxes lived up to fiscal expectations (Thow et al.
2011; Landon and Graff 2012; Bíró 2015, WHO 2015a; Rosenberg 2015; Raguso
2016). For instance, in France, the soda tax raised 280 million € in 2012 and
288 million € in 2013, close to what was initially planned (Chauliac 2014). In the
province of Quebec alone, for example, our macroscopic estimations based on
apparent consumption data from Statistics Canada (2010) indicate that a tax
equivalent to the French soda tax (i.e. 0.1 CAD/l) could rise between 75 and
79 million CAD in the year following implementation. These amounts could reach
between 139 and 153 million CAD in the case of a tax twice as much elevated (i.e.
0.2 CAD/l) (see Box 10.1).

Box 10.1: Macro-estimation of the revenues that could be raised from a
soda tax in the province of Quebec
In 2009, the Canadian domestic market for carbonated soft drinks (including
SSBs and NCSBs) was estimated at 3.5 billion litres sold annually, using per
capita consumption data and adjusting for trade (Agriculture and Agri-Food
Canada 2015). Assuming that sales volumes are equally distributed across the
Canadian territory proportionally to the population, since the province of
Quebec accounts for 23 % of the Canadian population (Institut de la statis-
tique du Quebec 2013), the Quebec carbonated soft drinks market can be
estimated at 805 million litres sold annually. As an example, on the basis of
price data collected in 2011 in a Quebec supermarket by the Quebec Weight
Coalition (2012b, p. 21), the price of carbonated soft drinks varies from 1.17
to 3.36 CAD/l depending on the format (excluding special offers). Assuming
a full pass-through of a volumetric tax of 0.1 CAD/l onto prices, the price
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increase would vary between 3 and 8.5 %, depending on the drink format.
Assuming a conservative own-price elasticity of carbonated soft drinks
demand at −0.79 (Andreyeva et al. 2010), the decrease in carbonated soft
drinks demand would vary between 2.4 and 6.8 %. As a result, all things
being equal, the Quebec carbonated soft drinks market would lower between
750 and 786 million litres the following year. According to these
macro-estimations, a tax of 0.1 CAD/l on carbonated soft drinks could rise
between 75 and 78.6 million CAD in the year following implementation in
the province of Quebec. Replicating the same calculations and hypotheses in
the case of a volumetric tax twice as much elevated (0.2 CAD/l), soda prices
could increase between 6 and 17.1 %. As a result, the decrease in carbonated
soft drinks demand could vary between 4.7 and 13.5 %, and the tax could rise
between 139 and 153 million CAD in the year following implementation.

Therefore, Sects. 10.2 and 10.3 tend to indicate that the fiscal SSB taxation logic
can stand alone. However, the evidence presented in Chaps. 5 and 6 also indicates
that it could reasonably be accompanied with a behavioural objective to reduce SSB
consumption in the population. The next section argues that fiscal and behavioural
logics can be concurrently pursued.

10.4 Refuting Apparent Antagonism Between Fiscal
and Behavioural Logics

If changing behaviours and raising revenues are concomitant objectives, the two
logics may be perceived to enter somewhat in contradiction. Indeed, one may be
tempted to argue that the more SSB consumption will decrease as a result of
taxation, the less fiscal revenues could be raised in the long term (Bahl et al. 2003;
Preece 2013). Such concerns should be addressed. First, it may be useful to hier-
archize clearly the two priorities. For example, it could be explicitly acknowledged
that the priority is to achieve a decrease in SSB overconsumption, whereas raising
revenues is a collateral benefit but not the main goal of the intervention. Secondly, it
seems important to remind that even if SSB demand decreases significantly over-
time, a new tax will at worst generate fewer revenues, but it will always be more
than if the tax was absent. Indeed, SSB demand is considered to be relatively
sensitive to price (see Chap. 6), but it seems very unlikely that the new SSB
taxation rate practised (e.g. 0.2 CAD/l) would fully drain the SSB market in the
short to medium term. Additionally, periodical increases of the tax rate could
compensate for the decline in SSB sales and maintain sizeable tax revenues in the
long term. This approach already proved successful, e.g. in California, where, since
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1989, regular tobacco tax increases made it possible to increase tax revenues despite
decreasing smoking prevalence. This mechanism has permitted to extend the
funding of tobacco control programmes (Chaloupka et al. 2012).

10.5 Weighing Fiscal Revenues Against Other Potential
Economic Losses

Preece (2013) warns that the revenues raised from SSB taxation should be weighed
against potential taxed-induced economic losses. First, these losses may concern
manufacturers and retailers through new administration costs and lower profitability
due to lower SSB sales. These aspects were briefly covered in Chap. 9. Although
little documented, preliminary evidence indicates that the nuisance would likely be
limited for the industry at large. Secondly, introducing a new excise tax may create
additional administration costs for the government (e.g. for revenue collection,
monitoring) and generate fewer revenues from other taxes (e.g. goods and services
tax) as SSB sales decrease (Preece 2013). For example, in Ireland, Bahl et al. (2003)
have demonstrated that tax revenues lost because of the abolishment of the excise
tax on soft drinks in 1992 had been partly offset by greater sales tax and income tax
revenues and by savings in administration costs. Making a very conservative
extrapolation from this analysis, we could assume that a new SSB excise tax might
be, at worst, revenue-neutral from a governmental perspective.

However, beyond direct fiscal revenues from SSB taxation, two other potential
economic benefits related to a new SSB excise tax should be highlighted: (1) the
creation of new jobs in governmental organizations (see Chap. 9); and (2) health-
care cost savings resulting from reduced SSB consumption and from the ear-
marking of SSB tax revenues for health promotion initiatives (see Sect. 10.6).
Considering the latter, cost-effectiveness evaluations indicate that taxes could be
among the most cost-saving and health-improving obesity interventions because of
their relative low cost of implementation, the critical mass of the population they
may reach, the revenues they generate, and their sustainability (Cecchini et al. 2010;
Lehnert et al. 2012; Ananthapavan et al. 2014). According to modelling works by
the Organization for Economic Cooperation and Development and the World
Health Organization (Sassi 2010, p. 196), fiscal policies could even be the inter-
ventions most likely to “pay for [themselves], i.e. the only one[s] which generate
larger savings in health expenditure than costs of delivery”.

To better weigh health and economic benefits of SSB taxation against its costs,
further economic evaluations will be useful and will gain robustness as new data
from large-scale SSB taxes implemented across the world become available (see
Chap. 14). In particular, cost–benefit analyses could help evaluate consumer wel-
fare gains or losses from SSB taxation.
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10.6 Earmarking SSB Tax Revenues for Health
Promotion

Earmarking consists in “assigning revenues from designated sources to finance
designated expenditures” (WHO 2012, p. 8). As previously mentioned (see Sect. 8.
4), earmarking soda tax revenues to interventions aimed to promote health and to
reduce health inequities could somewhat mitigate equity concerns and increase the
social acceptability of a tax (Caraher and Cowburn 2005; CQPP 2012a; Allday
2013) (see also Chap. 13). For example, some have suggested that tax revenues be
earmarked for implementing fruit and vegetables subsidies towards disadvantaged
households or for setting up water fountains in public spaces (Cash and Lacanilao
2007; Thow et al. 2011; Faulkner et al. 2011; Capacci et al. 2012).

Precedents exist in other domains, such as tobacco control. In its 2015 Report on
the global tobacco epidemic, the WHO inventories 29 countries across the world
earmarking parts of their excise tax revenues for health purposes. To name a few,
this includes medical care and emergency activities, health facility enhancement
programmes, cancer prevention and treatment, tobacco control, social programmes,
health promotion and sports programmes, AIDS-related care activities, develop-
ment of drugs for rare diseases (WHO 2015b). In North America, in 2005, 26 out of
the 50 US states where excise taxes were applied on tobacco products earmarked
some of these revenues for particular causes (Pomeranz 2012). In Canada, the
Quebec tobacco tax revenues had been legally earmarked for the funding of the
Olympic stadium built in Montreal in 1976 (Quebec Government 1976). Today,
these revenues still contribute to funding sports, physical activity and healthy
lifestyle promotion programmes. Beyond tobacco, revenues from other taxes are
used for societal causes. For instance, in the USA, many of the excise taxes already
applied by the federal government on fuel or vaccines are dedicated to health-,
education- or environment-related programmes (Pomeranz 2012). In the Canadian
province of Quebec, a fee paid by alcohol manufacturers (proportionally to bev-
erage sales) finances the Éduc’alcool non-for-profit organization, whose aim is to
raise awareness and educate youth and adults to make responsible decisions about
drinking (Éduc’alcool 2016).

What about revenues from existing health-related soda taxes across the world? In
about 2/3 of the 21 countries where such a tax was enacted (see Table 1.1, column 6),
we have not found explicit mentions of earmarking of tax revenues for health-related
causes. Conversely, eight jurisdictions provide interesting examples where such
earmarking has been announced (although we did not research if these commitments
had actually been fulfilled). In some cases, the earmarking was presented in a
healthcare perspective. In Hungary, in 2011, revenues from taxes applied on SSBs
and other foods and beverages have purportedly been earmarked for health care, via
bonus payment granted to health workers (Hungarian Ministry of human resources
2011). In France, since 2013, all the revenues generated from the soda tax are ear-
marked for the National public health insurance system (Chauliac 2014). In Barbados
as well, the proceeds of the tax on sugary drinks adopted in 2015 is to go to the health
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sector (WCRF 2015). In other cases, the earmarking was rather presented in a pre-
ventive or health promotion perspective. In French Polynesia, the revenues collected
from a soft drink tax between 2002 and 2005 were used to support a variety of
preventive health and “citizenship” projects (Thow et al. 2011). In the Navajo Nation
(USA), revenues from the tax on SSBs and other energy-dense foods adopted in 2014
were announced to go for a diversity of health-promoting projects at community level
(e.g. creation of sports and recreation infrastructures, vegetable gardens, healthy
cooking classes, etc.) (Navajo Nation Council 2014). In Dominica, the proceeds of
the SSB tax adopted in 2015 are to be earmarked for the funding of the national “Get
Healthy” campaign (Skerrit 2015). In Berkeley, the City Council recently announced
the funding of large public health and nutrition programmes, in particular to tackle
SSB overconsumption1 (Raguso 2016). Finally, in both a preventive and healthcare
perspective, revenues from the tax on carbonated beverages adopted in Algeria in
2012 were to be earmarked for initiatives aimed to treat, prevent, detect and raise
awareness on cancers (Official Journal of the Algerian Republic 2012).

Generally, little information is available on the portion of revenues truly ear-
marked for the mentioned causes and on the manner the money has been used.
Therefore, the risk that tax revenues are diverted from health matters to fill general
budget deficits has been highlighted in the case of tobacco and soda taxes (Fletcher
et al. 2011; Marlow and Shiers 2010; Thow et al. 2011; WHO 2012). In the Pacific,
for example, revenues from soda taxes initially earmarked for public health causes
have sometimes been redirected over time as governmental priorities have changed
(Thow et al. 2011). Such well-known issues jeopardize the acceptability of the tax
in the public opinion (Barry et al. 2013). To avoid such diversion, planning
explicitly in advance the earmarking of tax revenues for healthcare or health pro-
motion activities has been increasingly recommended (IOM 2012; WHO 2012).
Mechanisms that would be legally feasible and politically acceptable on a Canadian
ground remain to be discussed (see Sect. 12.5).

Key messages

– From a public health perspective, taxing SSBs as a way to raise fiscal
revenues could be acceptable, realistic and rapidly achievable.

– This fiscal logic could reasonably be accompanied with a behavioural
objective to reduce SSB consumption in the population.

– If SSB demand decreases significantly overtime, a new tax will at worst
generate fewer revenues, but it will always be more than if the tax was
absent.

1The ballot of November 2014 mentioned that the revenues generated from the soda tax would be
allocated to “[…] the general governmental needs” of the Berkeley population (City of Berkeley
2014, p. 2). However, a “Sugar Sweetened Beverage Products Panel of Experts” was then
appointed to make recommendations about how the proceeds of the tax may be used from the
general budget (Raguso 2016).
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– Earmarking tax revenues for healthcare or health promotion initiatives
could bring additional public health benefits, somewhat mitigate inequity
concerns, and increase the acceptability of the tax. It is desirable to ensure
that tax revenues will be truly earmarked for such initiatives.
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Chapter 11
Potential “Signal” Effects
from Sugar-Sweetened Beverage Taxation

Abstract Many characteristics of the market, school and family environments
contribute to making or maintaining frequent soda consumption a social norm,
particularly among youth. In such circumstances, soda/sugar-sweetened beverage
(SSB) taxation could be used as “alarm signal” facilitating the emergence of a
“moderate consumption” norm, provided the price hike is sufficiently salient, the
population aware of the tax, and these two conditions sustained by a communi-
cation campaign. Unfortunately, such effects remain weakly documented and
counterproductive effects cannot be ruled out. SSB taxation could also be used as a
coercive signal pushing manufacturers to move beyond voluntary commitments, be
this in terms of product reformulation and/or in terms of marketing to children. On
this particular point, the evidence remains mixed and anecdotal. A tax linearly
indexed on the sugar content of the beverages or based on a threshold of sugar
content above which beverages are taxed may provide additional benefits. Here
again, it remains to be demonstrated.

Beyond the price-induced behavioural logic and the fiscal logic associated with
sugar-sweetened beverage (SSB) taxation (see Chaps. 5–10), a third logic is
sometimes discussed in the literature. It consists in taxing SSBs to send a salient
signal to the population and to the manufacturers in order to encourage, in a longer
term, social norms changes and product reformulation (see Fig. 11.1).

However, the propensity of consumers and manufacturers to actually perceive
the signal, to be influenced by the signal and to react in the desired direction is
uncertain. This chapter provides an overview of these issues.

11.1 An “Alarm Signal” to the Population

Reviews on SSB consumption in youth show that it has been significantly asso-
ciated with many factors at the family level (e.g. SSB availability at home, parental
SSB consumption, parental rules, TV watching), at the school level (e.g.
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availability) and at the market level (e.g. low SSB price, living near a fast-food or a
convenience store) (Hector et al. 2009; Mazarello Paes et al. 2015; Tak et al. 2011;
Verloigne et al. 2012). For example, in Australia, a study based on a large-scale
cross-sectional survey conducted in 2010 showed that children aged 4–10 years
were almost three times as likely to be high SSB consumers (� 5 cups/week) if
they purchased SSBs from their school canteen. For youth aged 9–16, the ratio rose
to 5 times if SSBs were “usually available at their home” and to 10 times if SSBs
were “usually consumed with meals at home” (Hebden et al. 2013). In sum, many
characteristics of the market, school and family environments may contribute to
making or maintaining SSB consumption a social norm1 in some groups of the
population. This social norm seems to be particularly salient among adolescents.
For example, in the USA and the UK, two studies highlighted by Baril et al. (2014)
have shown that adolescents tend to overestimate SSB consumption of their peers
and to overestimate how positive their peers feel about it (Perkins et al. 2010; Lally
et al. 2011). This social norm may contribute to stimulating SSB overconsumption.

In such circumstances, among other instruments, SSB taxation could be used as
“alarm signal” counteracting SSB consumption social norms, i.e. making it less

SSB 
taxation

Has the tax 
implementation 

been supported by 
a communication 

campaign ?

May the tax be negatively perceived 
by some consumers and accentuate 

their preference for SSBs ? 

Is the tax rate high 
enough to raise 
stakeholders’ 
awareness ? 

Will consumers adhere to 
reformulated products or 
new healthier options ? 

Salient 
public 
health 
signal

SSB 
consumption 

and
energy 
balance 

(in the long term)
SSB

reformulation by 
manufacturers  

and development 
of healthier 
alternatives

Depreciation of 
SSB consumption 

social norms

Does the tax influence 
opinions and intentions?

Would a tax discourage 
or encourage industries’ 

voluntary efforts?

Fig. 11.1 Uncertainties about the propensity of SSB taxation to generate a salient public health
signal positively affecting SSB consumption’s social norms and fostering product reformulation

1Baril et al. (2012, p. 6) define social norms as “socially shared rules and behavioural models,
based on common values and implying a pressure in favour of the adoption of a given behaviour,
at the risk of disapproval from the society or the reference group” (free translation).
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acceptable and desirable in the population (Fédération québécoise du sport étudiant
[FQSE] 2010). In other words, taxes might alleviate the current “high consumption”
norm and reinforce instead the emergence of a “moderate consumption” norm, as
advocated by public health proponents and experts. Some prerequisites may be
necessary to produce such a signal: (1) the price hike would have to be sufficiently
salient; (2) the population would have to be sufficiently aware of the tax; and (3) the
two precedent conditions may have to be sustained by a large communication
campaign focused on the tax. For example, in Hungary, a study conducted by the
National Institute for Health Development (NIHD) (quoted by Ecorys 2014, p. 219)
indicates that among the consumers having reduced their consumption of
pre-packaged sweets and salty snacks following the introduction of taxes in 2011,
80 % reported having done so primarily because of price changes, but 20 %
reported having done so because “they became aware of the fact that the con-
sumption of such products is unhealthy”. The NIHD concluded that the tax may
have been more effective if greater public communication efforts had been com-
mitted. This area deserves further attention. For example, it would be worth ana-
lysing if (and how far) the controversies and strong advocacy campaigns that have
surrounded the soda tax bills in Mexico (in 2013) and Berkeley (in 2014) have
fostered lower SSB purchases (beyond the influence of price hikes once the tax was
implemented).

However, using soda taxes as a signal may also have counterproductive effects:
research has shown that banning the consumption of some foods (including SSBs)
tends to accentuate children’s preference for it (Baril et al. 2014). Consequently, the
preference for SSBs in children may get reinforced if the tax is explicitly presented
as a way to restrict consumption (Farley et al. 2012). Actually, data from the
Enquête Québécoise sur la Malbouffe conducted in 2010–2011 in 9941 Quebec
secondary school children2 show that, among the students willing to change their
“junk food habits” and having carbonated beverages at least once or twice a week,
nearly 4 out of 10 students (38 %) indicate their intention to reduce their SSB
intake. For those students, may SSB taxation work as a facilitator? This is uncertain
as, overall, in this survey, soft drink taxation is the most unpopular option to reduce
“junk food” consumption (28 % of agreement) in comparison with others such as
improvements in nutrition labelling (62 %) or improvements in the food offered in
the places students often visit (corner shops, movie theatres, etc.) (60 %)
(Hovington and RESQ 2012). This is part of the reasons why Just and Wansink
consider that “voluntary approaches (e.g. making soft drinks less visible and less
convenient) are much more likely than regulations to create long-term behavioural
habits and much less likely to create a class of soft-drink freedom fighters” (Farley
et al. 2012, p. 1466).

2This study aimed to collect a minimum number of questionnaires by school (30) and by region
(100) in order to strengthen the statistical validity of the results. In fact, 36 out of the 87 schools
and 2 out of the 14 regions surveyed did not reach these minimum numbers. Design weights were
not consequently adjusted (Hovington and RESQ 2012). Therefore, even if the survey is based on
a very large sample of students, it should be noted that it is not a probability-based survey.
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From another angle, the “tax signal” may have greater impact on adults’ SSB
consumption norms, which may indirectly impact consumption in youth. Indeed,
research indicates that children whose parents regularly consume SSBs are more
likely to consume SSBs themselves (Baril et al. 2014). Furthermore, data indicate
that SSB taxation may be more acceptable for adults than for youth. Further
research should be conducted to better estimate SSB taxation awareness and
acceptance in the population as well as related effects on intentions and behaviours
(see also Chap. 13).

For example, a cross-sectional study analysed Belgian citizens’ (n = 565)
awareness and acceptance of fiscal measures implemented in neighbouring coun-
tries (i.e. “fat tax” in Denmark, “soda tax” in France and “public health nutrition
tax” in Hungary) (Mustafa 2013). Among cola consumers (n = 405), 30 % reported
that a tax similar to the French soda tax would make them reduce their cola
consumption, whereas 60 % reported that they would likely not change their habit
and 10 % would actually increase their consumption.3 However, overall, the results
indicate that the awareness of these food taxes was relatively low4 in the sample of
Belgian citizens under study and was significantly correlated neither with their level
of acceptance of these taxes nor with the purchase intention of taxed products
(Mustafa 2013). It suggests that the “signal” conveyed by food taxes in a population
operates in a complex environment and may contribute to diverging opinions,
intentions and behaviours within and across consumers. For example, in this study,
high-income individuals showed greater awareness (not acceptance) of fiscal
measures, but their purchase intention of taxed products did not significantly differ
from other consumers. Similarly, those with higher nutrition knowledge showed
greater level of acceptance (but not awareness) of fiscal measures, but their purchase
intention of taxed products did not significantly differ from other consumers. The
author suggests to explore these variables during the evaluation of food taxes
actually implemented at a large scale (Mustafa 2013). The use of multivariate
models and larger samples would likely be helpful to disentangle the respective
contributions of these different factors (see Sect. 11.4).

11.2 A “Coercive Signal” to Manufacturers

On the other hand, taxing SSBs could send a coercive signal to engage manufac-
turers into moving beyond voluntary commitments (Boizot-Szantai and Étilé 2011),
be this in terms of product reformulation and/or in terms of marketing to children.

3The propensity to reduce consumption was higher for “special foods” (e.g. energy drinks) than for
common foods (e.g. butter) (Mustafa 2013).
4For example, 7.4 % reported being very “well aware” of the French soda tax (implemented since
January 2012), whereas 32.2 % reported “having heard” about it without being “sure”, and 60.4 %
said they had “never heard” about it (Mustafa 2013).
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Firstly, SSB taxation could be used as a signal to catalyse product reformulation
across all SSB brands and categories. The recent downward trend in SSB demand in
many countries seems to have already favoured this innovation process, e.g.
through the replacement of added sugars by low-calorie intense sweeteners (e.g.
stevia) (Euromonitor 2014). In parallel, some of the biggest SSB companies have
already launched large-scale corporate programmes to demonstrate their willingness
and efforts in developing and promoting a healthier portfolio of beverages (Arthur
2015). A new tax or increases in the rate of existing taxes may further pressure
manufacturers into reducing the sugar content of their products and could contribute
to accelerate the development and promotion of healthier alternatives. In Hungary,
for example, a case study conducted by Ecorys indicates that the “Public Health
Product Tax” (PHPT) explicitly raised attention of the industry on public health
issues and may have favoured a number of pro-health initiatives in terms of
reformulation, health impact assessment and public–private negotiations (Ecorys
2014, p. 222). At the opposite, according to Ecorys, industry stakeholders from
several countries have claimed that many improvements had already started prior to
the introduction of health-related food taxes and that these new taxes may actually
have slowed this progress for two reasons: (1) taxes may be perceived as a signal
discouraging voluntary efforts, e.g. those aimed to reduce (but not eliminate) SSBs’
sugar content5, and (2) in some cases, additional taxes may reduce the capacity of
investment in product innovation (Ecorys 2014, p. 208, 242).

From this perspective, a tax linearly indexed on the sugar content of the bev-
erages (i.e. an “input tax”) may prove much more virtuous than a tax hitting
indifferently all types of calorically sweetened beverages. In the case of alcohol, a
specific tax amount based on the quantity of alcohol (rather than the volume of
liquid) has proved to encourage the production of lower alcohol beverages and to
foster healthier consumption patterns (e.g. case study on beers in South Africa)
(Blecher 2015). However, administratively speaking, such a tax is more likely to
raise feasibility concerns (see Sect. 12.4). Among the cases of SSB taxation listed
in Table 1.1, Mauritius (excise tax of 3 cents per gram of sugar content in the
targeted beverage) is the only case (WCRF 2015). An alternative likely easier to
administer would consist in fixing a threshold of sugar content above which bev-
erages are taxed. For example, such an approach has been used for SSB taxation in
Denmark (� 0.5 g of sugar/100 mL), in Finland (>0.5 g of sugar/100 g or mL),
in Hungary (>8 g of added sugars/100 mL), in St Helena (� 15 g of sugar/L) and
in Chile (>6.25 g of sugar/100 mL) (see Table 1.1, column 4). Such proposals are
attractive in that they may encourage manufacturers to reformulate existing prod-
ucts (provided technological and taste requirements are met) or to develop
lower-calorie options. Such effects remain to be demonstrated.

Secondly, SSB taxation could also be used as a signal contributing to counteract
and “denormalize” SSB marketing to youth (FQSE 2010). Indeed, the marketing of

5Reducing SSBs' sugar content is recognized to be a technological and marketing challenge, since
taste is a critical choice parameter for SSB consumers.
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SSBs is characterized by a very diversified offer, a high availability in multiple
settings, very competitive prices and a strong promotional pressure (especially
towards youth) (see Sect. 2.3). According to the above-mentioned survey Enquête
Québécoise sur la Malbouffe, youth seem well aware of the marketing influence on
dietary habits: a majority of respondents (79 %) think that “junk food” advertising
influences students to eat more of it, and 84–95 % acknowledge that “SSB man-
ufacturers only go after profits and not youth’s health and well-being”. However,
they appear to be weakly aware of the type of marketing strategies used by this
industry (Hovington and RESQ 2012). Consequently, an SSB tax could be part of a
multicomponent strategy denouncing SSB marketing to youth instead of laying too
much emphasis on SSB consumers.

Although direct evidence supporting tax-induced signal effects on manufacturers
is lacking, large-scale natural experiments have demonstrated that regulatory
policies aimed at reducing specific nutrients in food (e.g. trans fat, salt) can
effectively influence industrial practices and improve the population’s dietary
habits. Congruent informational policies (e.g. front-of-pack icons and nutrient
labels) may favour industrial compliance to such regulations (Mozzafarian et al.
2012).

11.3 Arguments for a Comprehensive “denormalization”
Strategy

In sum, there is a limited scientific evidence about how SSB taxation could be used
as a signal contributing to “denormalize” SSB overconsumption. This is not sur-
prising: changing social norms is a complex process that should be based on a
thorough behavioural and contextual analysis and the intense involvement of
multiple stakeholders. This generally requires a combination of various strategies
such as mass media campaigns, social network strategies, legitimization by opinion
leaders and social marketing actions over a long period of time (Baril et al. 2014).
To reduce SSB overconsumption, Baril et al. (2014, p. 15) suggest adopting a
multisectoral strategy that may include a policy limiting access to SSBs and
increasing access to healthier options (especially in schools and sports settings); the
mobilization of local advocacy groups; the denormalization of SSB industry mar-
keting practices; the correction of potential overestimation by the public of SSBs
consumed by their peers; the normalization of the consumption of healthy bever-
ages via social marketing techniques (e.g. water, milk); a social debate on SSBs
(working with coalitions); a regulation of SSB marketing to children; a taxation of
SSBs and price decreases on healthier options; the withdrawal of SSB vending
machines; and addition of water fountains in public places. Thus, rather than an
isolated “signal”, SSB taxation would be better positioned within a comprehensive
“denormalization” strategy aimed at influencing knowledge, opinions, attitudes and
intentions, as well as manufacturers’ practices (see also Sect. 3.2).
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11.4 The Complex Evaluation of Signal Effects

Characterizing SSB taxation signal effects and their impact on social norms is a
challenge, especially as the strength of the signal does not remain constant over
time: it may reach a peak at the time of adoption, but its resonance in the long term
may be less detectable, especially if there are no “boosters” (e.g. regular tax
increases). Using qualitative or mixed research designs would be desirable on these
issues.

Among other indicators, measuring the acceptability of SSB taxation over time
in the population can be used as an informative proxy. Encouraging results from the
NutriNet-Santé cohort study conducted in France between November 2012 and
April 2013 show that 60 % of respondents are aware of the SSB tax and most of
them recall that SSBs are the primary target of the tax (Julia et al., unpublished
data). While some polls (sponsored by the industry) rather showed low public
support of SSB taxation prior to its implementation (Harris Interactive 2011), half
of the NutriNet-Santé survey respondents “support imposing a tax on sweetened
beverages” and 58 % consider that “having a tax on sweetened beverages would
help improve population health” (Julia et al. 2015, p. 4). The authors note that
younger respondents and those with lower educational levels were less likely to
support the tax. Moreover, participants reporting moderate and high consumption of
sweetened beverages were less likely to feel that the tax would contribute to
improving the population’s health (Julia et al. 2015). It suggests that on average,
those consumers may be less receptive to a tax-induced “alarm signal”. Finally, the
authors highlight that many contextual factors may have influenced survey results.
In particular, many actions (including mass communication campaigns) imple-
mented as part as of the National public health nutrition programme since 2000 may
have contributed to raise the public’s awareness on SSB-related health risks (Julia
et al. 2015). Replicating this survey would certainly help monitor the population’s
perception of the tax over time as well as the propensity of this perception to
encourage actual behaviour change.

As regards manufacturers’ practices, observations from countries having
recently adopted SSB taxes at a large scale will be critical to appreciate how far
SSB taxation could be a “coercive signal”. For example, in France, although causal
inferences cannot be demonstrated, SSB taxation has been concomitant with the
development of healthier innovations on the soft drink market, e.g. beverages
blending sugar with low-calorie sweeteners (e.g. stevia), fruit-based beverages with
fewer added sugars and new flavours (FNB 2014).
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Key messages

– Social norms are a significant driver of SSB consumption behaviours,
especially in adolescents.

– Parallel data (e.g. from tobacco control) indicate that SSB taxation may
work as a signal altering “SSB consumption” norms, but evidence is
limited and counterproductive effects cannot be ruled out.

– Rather than an isolated “signal”, SSB taxation would be better positioned
within a comprehensive “denormalization” strategy aimed at influencing
knowledge, opinions, attitudes and intentions.

– SSB taxation may also work as a “coercive signal” pushing manufacturers
to reformulate existing products or to develop healthier options. Such
effects should be further documented. A tax linearly indexed on the sugar
content of the beverages or based on a threshold of sugar content above
which beverages are taxed may be particularly inciting.
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Part III
How: Applicability of Sugar-Sweetened

Beverage Taxation



Chapter 12
Feasibility of Sugar-Sweetened Beverage
Taxation in Canada

Abstract Exploring the feasibility of soda/sugar-sweetened beverage
(SSB) taxation in Canada requires considering federal and provincial powers and
prerogatives in terms of public health and taxation. In this chapter, the applicability
of various types of soda taxes is considered for both jurisdictions. Overall, excise
duties generally are the more documented and recommended option to tax soda.
Introducing such a tax in Canada is likely feasible, but at the federal level only. At
provincial level, the introduction of a special tax on SSBs sold at retail according to
the tobacco and alcohol special tax models is an avenue deserving particular
attention. Defining the tax scope would likely raise some issues since generally, in
the Canadian fiscal nomenclature, all carbonated beverages are considered
regardless of their calorie content and composition. As regards taxation rate,
Chaps. 6 and 7 of this book suggest that it is reasonable to expect SSB consumption
to decrease as a result of a significant tax (i.e. provided it generates a 10–20 % price
hike). Finally, a robust mechanism facilitating the administration and the ear-
marking of tax revenues for health promotion initiatives and social programmes
would likely be desirable and feasible in Canada.

12.1 Introduction

Evidence indicates that the enactment and the implementation of a sugar-sweetened
beverage (SSB) tax are facilitated when it relies on existing legislative mechanisms
(Thow et al. 2011). In this chapter, we will consider the mechanisms that have been
more commonly described, recommended or used in the context of SSB taxation.
We will also discuss the feasibility of such mechanisms to be used on a Canadian
ground. For a purpose of clarity and interpretation, Table 12.1 gives a definition of
several terms that will be used along this chapter. Building on Chriqui et al.
(2013)’s typology of beverage taxation and other references, the table has been
subdivided into several themes: tax targeting; tax base; tax type; tax visibility; tax
scope and rate; and earmarking of tax revenues (Sharma et al. 2014a; WHO 2012;
von Tigerstrom 2012; Pomeranz 2014; Thow et al. 2011; Preece 2013).
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Table 12.1 Definition of terms frequently used to describe SSB tax instruments

Tax target
Direct taxa Tax “imposed on the person who is intended to bear the burden

of the tax” (i.e. not supposed to be passed on to another person)

Indirect taxa Tax imposed on a person who is not intended to bear the burden
of the tax, i.e. a person “who is expected to pass it on to the
person who ultimately will bear it”

Tax base
Volumetric or specific
taxb,c

Tax or levy based on the volume or unit of a product, e.g.
10 cents per litre or 2 cents per gram of added sugar in a beverage

Valoric or ad valorem
taxb,c

Tax applied as a percentage of the value of a product, e.g. 20 %
of the pre-tax price

Tax type
Excise tax or dutya,c,d Tax “levied on the manufacture, sale, use or distribution” of a

good, either as a volumetric or valoric tax. Their primary goal
generally is to raise revenues and, eventually, to discourage the
consumption of some goods, e.g. for health reasons (excise taxes
on tobacco, alcohol, SSB). Since these taxes are generally passed
to the final consumer but are applied earlier in the commercial
chain, they are generally considered to be indirect

Canadian sales taxesa,c,d In Canada, the goods and services tax (GST), the harmonized
sales tax (HST), the provincial sales tax (PST) and the Quebec
sales tax (QST) are sales taxes working as value added or
cascading taxes, meaning that they apply to the “production and
distribution of commercial goods [and are] charged …at each
stage in the production/distribution chain… as a percentage of
price”. Their primary goal is to raise revenue. They are ultimately
paid by the final consumer at the point of purchase. These taxes
generally apply “as a single rate on a broad range of goods”,
although reduced rates or exemptions may be used (e.g. on basic
groceries)

Special taxa,e Tax generally applied on the consumption of specific goods, e.g.
for health or environmental reasons (e.g. tobacco, alcohol and
fuel). It can be valoric or volumetric. The mechanism can be
very similar to an excise tax or a sales tax, even if not named so.
Instead, it may be called a “special consumption tax” or a
“specific tax”. When the tax directly applies to the final consumer
(at the point of retail), it is considered to be direct

Import dutyd,e,f Tax “on a selected good imported in a country and destined for
domestic consumption”. These duties are generally “collected
from the importer at the point of entry into the country”. Their
mechanism can be very similar to an excise tax, even if not
named so. Their primary goal is to “protect domestic production
and raise revenue”

Minimum pricingg “Addition of a minimum percentage markup to the base price of a
good by the retailer to increase its retail price to consumers” (e.g.
minimum price laws on alcohol or tobacco)

Tax visibility
Tax included in the shelf
pricec

A tax is said to be included in the shelf price when the price
displayed on the shelf where the consumer selects the product
(e.g. store or vending machine) already includes the amount of
the tax

(continued)
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As a starting point, these definitions raise important implications when dis-
cussing the feasibility and applicability of a soda tax. First, depending on the way
the person supposed to bear the burden of the tax is reached, two taxing approaches
are distinguished: direct or indirect. This has important implications in Canada
since federal and provincial jurisdictions have distinct prerogatives in this regard
(von Tigerstrom 2012) (see Sect. 12.2).

Secondly, the table of definitions presents various types of taxes. Out of the 21
places where an SSB tax has been reported across the world, excise taxes are the
more common (see Table 1.1, column 5). We will discuss the prospect of these
different options on a Canadian ground (see Sect. 12.3). According to the type of
tax considered, a particular attention will be given to the tax base, which can be
valoric (e.g. in the case of sales taxes), or either valoric or volumetric (in the case of
excise taxes, import duties, special taxes). Depending on the tax type considered,
we will also devote particular attention to the visibility of the tax to the consumers,
as it may have important implications on purchasing decisions (Chriqui et al. 2013).

Table 12.1 (continued)

Tax included at the point
of purchasec

A tax is said to be included at the point of purchase when it is
applied to the price when the consumer actually pays the product
(e.g. at the cash register or checkout). This means that the tax is
generally not visible on the shelf and only appears on the receipt
(i.e. once the consumer has already made his decision)

Tax scope and rate
Tax scopec The scope of the tax determines what types of beverages are

impacted or not by the tax. For a tax scope to be legally
applicable, it has to be compatible with the fiscal nomenclature
currently used in the jurisdiction considered

Tax ratec In the case of a volumetric tax, the rate corresponds to a fixed
amount per volume or unit of a good (e.g. 10 cents per litre). In
the case of a valoric tax, the rate is expressed as a percentage of
the value of a good (e.g. 20 % of the pre-tax price)

Earmarking of tax revenues
Earmarkingd Earmarking consists in “assigning revenues from designated

sources to finance designated expenditures”

Substantive earmarkingd Earmarking is qualified as substantive when the earmarked
revenues “flow into a special fund and are the sole, or at least at
the margin the incremental, source of funding for a particular
expenditure item”

Symbolic earmarkingd Earmarking is qualified as “symbolic” when “taxes are
designated to help pay for particular government services, but the
revenues from these taxes flow into a general (or consolidated
revenue) fund and finances only a portion of the government
service in question”

Sources Parts or whole of the definitions are extracted or adapted from: avon Tigerstrom (2012,
p. 57); bSharma et al. (2014a, p. 1160); cChriqui et al. (2013, p. 407); dWHO (2012, pp. 5–9);
ePreece (2013, p. 22); fThow et al. (2011); gPomeranz (2014, p. e13)

12.1 Introduction 165

http://dx.doi.org/10.1007/978-3-319-33648-0_11


Thirdly, we will discuss feasibility concerns related to the tax scope, rate and
base. In parts I and II of this book, we have summarized evidence suggesting that a
10–20 % tax rate applied on beverages containing added sugars could be effective in
reducing SBB consumption while encouraging substitution towards low- or
no-calorie options. However, among the 21 places where an SSB tax has been
reported across the world, the tax rates and scopes are highly variable (see Table 1.1,
columns 4 and 5). It suggests that contextual influences on a legal, administrative
and political ground play an important role (see Sect. 12.4).

Finally, we will discuss the feasibility of earmarking SSB tax revenues for
health- and social-related causes on a Canadian ground. Lessons from the tobacco
case will be briefly described (see Sect. 12.5).

12.2 Public Health and Taxation Prerogatives in Canada’s
Political System

The Canadian political system includes three levels of governments: federal,
provincial/territorial1 and municipal.2 This has important legal and political
implications in terms of health-related and taxing powers (see Table 12.2).

Table 12.2 shows that the planning and delivery of healthcare and social services
clearly is a responsibility of provincial/territorial governments, who receive
administrative and financial support from the federal government. In public health,
although jurisdictional uncertainties confuse the distribution of federal and
provincial powers, provincial responsibilities generally predominate and cover
areas such as health promotion and chronic disease prevention (PHAC 2004). This
may explain why, so far, soda tax proposals have been more frequently considered
at provincial level (see Sect. 13.4). Notwithstanding, the federal government keeps
responsibilities for some public health and health protection programmes
(Parliament of Canada 2015a, b, c). Among those, Health Canada is in charge of
important nutrition policies such as the Canada’s food guide (Health Canada 2011),
food safety regulations (Health Canada 2012) and nutrition labelling (Health
Canada 2015a). Theoretically, the enactment and the implementation of a soda tax
could be connected to such competencies. Finally, in Canada, soda taxes would
most probably be out of municipal jurisdiction.3

1Canada is a federal parliamentary democracy counting ten provinces (Alberta, British Columbia,
Manitoba, New Brunswick, Newfoundland and Labrador, Nova Scotia, Ontario, Prince Edward
Island, Quebec, and Saskatchewan) and three territories (Northwest Territories, Nunavut, and
Yukon).
2Elected “band councils” governing First Nations communities are distinct from municipal gov-
ernments even though they have similar responsibilities and make decisions affecting their local
communities (Government of Canada 2010).
3This situation differs significantly from the US situation where some municipalities have powers
to tax soda (Pomeranz 2012).

166 12 Feasibility of Sugar-Sweetened Beverage Taxation in Canada

http://dx.doi.org/10.1007/978-3-319-33648-0_11
http://dx.doi.org/10.1007/978-3-319-33648-0_13


Table 12.2 Division of main powers between the three levels of Canadian governments

Level of government

Federal Provincial/territorial Municipal (usually
based in a city, town or
district)

Shared powers
(Parliament of
Canada 2015a, b, c)

Agriculture, Immigration, certain aspects of natural
resources

Distinctive powers
(Government of
Canada 2015a;
Parliament of
Canada 2015a, b, c)

• Responsible for areas
of national concern
such as follows:
national defence,
foreign affairs,
employment insurance
banking, direct and
indirect taxes, the
post office, fisheries,
shipping, railways,
telephones and
pipelines, Aboriginal
lands and rights and
criminal law

• Additionally,
responsible for
“equalization
payments (extra
money) to provinces
to make sure that the
standards of health,
education and welfare
are the same for
every Canadian”

• Provinces are
responsible for areas
such as follows:
direct taxes,
education, health
care (including
hospitals), property
and civil rights
(including labour),
administration of
justice, fines and
penalties for breaking
provincial laws, some
natural resources, road
regulations and
prisons

• Territories “have their
own governments,
with responsibilities
that are given to them
by the federal
government”

• Receive authority
from the provincial
government

• Responsible for areas
such as libraries,
parks, community
water systems, local
police, roadways and
parking

Specific role in
health care
(Government of
Canada 2015b)

• Setting and
administration of
national principles for
the healthcare system
through the Canada
Health Act

• Assistance in the
financing of
provincial/territorial
healthcare services
through fiscal
transfers

• Delivery of healthcare
services to specific
groups (e.g. First
Nations and Inuit and
veterans)

• Responsibilities for
other health-related

• Administration and
delivery of healthcare
services (including
hospitals) under the
guidance of the
Canada Health Act
and with funding
contributions from the
federal government
(fiscal transfers)

• Responsibility for
providing some
groups with
“supplementary
health benefits” not
covered by the act
such as prescription
drugs

(continued)
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Considering this, would both provincial and federal governments have the legal
capacity to adopt soda taxes? Actually, in Canada, taxing powers are shared
between federal and provincial governments. However, under the Constitution Act
(1867), federal powers include “the raising of Money by any Mode or System of
Taxation”, whereas provincial powers are limited to “Direct Taxation within the
Province in order to the raising of a Revenue for Provincial Purposes” (Parliament
of Canada 2015a, b, c). This difference significantly conditions the fiscal mecha-
nisms federal and provincial governments may use if they wish to enact a soda tax.

Table 12.2 (continued)

Level of government

Federal Provincial/territorial Municipal (usually
based in a city, town or
district)

functions such as
some public health
and health protection
programmes (see
below) and health
research

Specific role in
public health
(PHAC 2004)

• There are jurisdictional uncertainties about the
distribution of federal and provincial powers in
public health (not explicitly covered by the
Canada Health Act). However, owing to their
responsibilities in property/civil rights and for
matters of a local or private nature,
“Provincial/territorial presence predominates
in public health with most of the delivery of
services occurring locally or regionally”. These
responsibilities vary and may cover prevention,
community development, health promotion,
workplace health, chronic diseases, and
infectious diseases. Some of these
responsibilities and others (e.g. surveillance) may
be shared at various degrees with the federal
government

• According to the Department of health Act, the
federal government keeps some responsibilities in
areas such as “the promotion of the physical,
mental and social well-being, the protection
against risks to health and the spreading of
diseases, the investigation and research into
public health, including the monitoring of
diseases”. Health Canada also covers domains
such as emergency preparedness and response,
healthy human development, health products
and food safety, food inspection, foodborne
zoonoses, healthy environments and consumer
safety

• Municipal and local
governments
sometimes have
public health
responsibilities under
provincial public
health legislation or as
part of their general
municipal powers
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Whereas the constitution leaves much room for manoeuvre at federal level, it seems
to be much less the case in provinces. At this level, the constitution seems to
preclude the enactment of an excise tax or a special tax levied on the manufacturer,
since these two types of taxes are usually deemed indirect. Nonetheless, a special
tax levied directly on the consumer may be legally acceptable (von Tigerstrom
2012). Implications will be discussed in the next sections.

12.3 Tax Types

This section presents the main types of SSB taxes described in the literature or used
across the world as well as their prospect for enactment on a Canadian ground.

12.3.1 Modulation of Sales Taxes

In Canada, sales taxes apply to the sale of all kinds of goods and services along the
food chain. The amount of the tax is calculated as a percentage of the price (valoric
taxes) and is ultimately paid by the consumer (see Table 12.1). In Canada, sales
taxes apply at both the federal level and the provincial level. This includes the
goods and services tax (GST, federal level), the provincial sales taxes (PST, or QST
in Quebec) and the harmonized sales tax (HST, when GST and PST are combined
in some provinces) (Canada Revenue Agency 2015).

In the context of a health-related SSB tax, the key question is as follows: Could
sales tax rates be modulated to impose a higher burden on SSBs in comparison with
healthier beverage options? Out of the 21 places where such a tax has been reported
across the world (see Table 1.1, column 5), there may be one case of such
mechanism.4 In Chile, before 2015, a 13 % valoric tax was applied on all
non-alcoholic beverages. In 2015, this tax rate was lowered at 10 % except for
sugar-sweetened beverages, for which the tax rate was raised at 18 % (Ministerio de
Hacienda 2015). Could a similar mechanism be used in Canada?

To answer this question, it is necessary to consider how sales taxes currently
apply in Canada and how SSBs are impacted. It is important to note that, as in many
other countries, the GST/HST/PST or QST nomenclature does not distinguish
non-alcoholic beverages according to nutrition criteria (e.g. according to the content
in added sugars). From a legal perspective, categories generally include spring
water; milk; milk-based beverages; fruit juices (containing � 25 % of natural fruit

4It should be noted that this special tax (Impuesto a las Bebidas Alcohólicas, Analcohólicas y
Productos Similares) is distinct from the general sales tax (Impuesto a las Ventas y Servicios) but
both work the same way, i.e. as value added taxes: they are paid and passed on at each step of the
commercialization process and ultimately affect the final consumer (Servicio de impuestos internos
2016).
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juice); non-carbonated fruit-flavoured and fruit juice-based beverages (contain-
ing <25 % of natural fruit juice); carbonated beverages (including colas, ginger ale,
tonic, aerated mineral water and fruit-based carbonated drinks containing <25 % of
natural fruit juice); ice teas; tea and coffee (Canada Revenue Agency 2007).

Let us focus on fruit juices, fruit-flavoured and fruit juice-based beverages, and
carbonated beverages, since these are the three main categories that include SSBs
(as defined in this book (see Sect. 2.1)). Table 12.3 summarizes how sales taxes
apply on these beverages in Canadian provinces and territories.

Table 12.3 shows that in many cases, unlike basic groceries, SSBs are often
taxed at a full rate in Canada (Ries and von Tigerstrom 2011). But this is not always

Table 12.3 Application of sales taxes on fruit juices, non-carbonated fruit-flavoured and fruit
juice-based beverages, and carbonated beverages in Canada

Sales taxes

Provinces and
territories

Fruit juices
(containing � 25 %
of natural fruit juice)

Non-carbonated
fruit-flavoured and
fruit juice-based
beverages
(containing < 25 % of
natural fruit juice)

Carbonated beverages
(including aerated
mineral water and fruit
juice-based carbonated
drinks)

Albertaa,c GST exempted
(except single
servings, taxed at
5 %)

GST at 5 % GST at 5 %

No provincial sales tax (PST)

British
Columbiab,c

GST exempted
(except single
servings, taxed at
5 %)

GST at 5 % GST at 5 %

Carbonated drinks and non-carbonated drinks exempt from the 7 % PST

Manitobac,d GST exempted
(except single
servings taxed at 5 %)

GST at 5 % GST at 5 %

PST exempted
(except single
servings taxed at 8 %)

PST at 8 % PST at 8 %

New
Brunswickc

HST exempted
(except single
servings taxed at
13 %)

HST at 13 % HST at 13 %

Newfoundland
and Labradorc,e

HST exempted
(except single
servings taxed at
13 %)

HST at 13 % HST at 13 %

(continued)
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Table 12.3 (continued)

Sales taxes

Northwest
Territoriesa

GST exempted
(except single
servings taxed at 5 %)

GST at 5 % GST at 5 %

No territorial sales tax

Nova Scotiac HST exempted
(except single
servings taxed at
15 %)

HST at 15 % HST at 15 %

Nunavuta GST exempted
(except single
servings taxed at 5 %)

GST at 5 % GST at 5 %

No territorial sales tax

Ontarioc,f HST exempted
(except single
servings taxed at
13 %, or 5 % if ready
for immediate
consumption and
price � 4$)

HST at 13 %
(5 % if ready for
immediate
consumption and
price � 4$)

HST at 13 %
(5 % if sold with a food
or beverage qualifying
for the 8 % rebate of the
Ontario part of the HST)

Prince Edward
Islandc,g

HST exempted
(except single
servings taxed at
14 %)

HST at 14 % HST at 14 %

Quebecc GST exempted
(except single
servings taxed at 5 %)

GST at 5 % GST at 5 %

QST exempted
(except single
servings taxed at
9.975 %)

QST at 9.975 % QST at 9.975 %

Saskatchewanc,h GST exempted
(except single
servings taxed at 5 %)

GST at 5 % GST at 5 %

Carbonated, hot and cold beverages exempt from the 5 % PST

Yukona GST exempted
(except single
servings taxed at 5 %)

GST at 5 % GST at 5 %

No territorial sales tax

Sources Parts or whole of the tax scopes described are extracted or adapted from: aAlberta
Treasury Board and Finance (2015); bBC Ministry of Finance (2013); cRevenu Quebec and
Canada Revenue Agency (2013); dManitoba Finance (2014); eNewfoundland and Labrador
Department of Finance (2015); fCanada Revenue Agency (2010); gPEI Department of Finance
(2013); hSaskatchewan Ministry of Finance (2015)
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the case. First, in three provinces (Saskatchewan, British Columbia, and Ontario to
some extent), carbonated drinks and/or fruit-flavoured drinks are exempt from
provincial sales taxes. Cancelling this exemption may be feasible and beneficial.5

Secondly, in Alberta, the Northwest Territories, Nunavut and Yukon, there is no
PST or HST tax scheme: this leaves little room for improvement. Thirdly, fruit
juices (containing � 25 % of natural fruit juice) are most of the time exempt from
GST/PST/HST, unless they are sold as single servings. From a nutritional per-
spective, changing the 25 % threshold into a 100 % threshold may be a step to
reinforce taxation of beverages with added sugars instead of 100 % fruit juices.
Finally, in the carbonated beverage category, the fiscal nomenclature does not
distinguish SSBs, NCSBs and sparkling water, meaning that all these beverages are
equally taxed. Taxing SSBs at a full rate and exempting sparkling water and NCSBs
may be a way to favour SSB substitution towards healthier choices.

Another concern, when discussing how sales taxes on SSBs may be reinforced,
is to consider also how taxes on healthier alternatives (e.g. water, milk) could be
reduced. As a case in point, in the province of Quebec, basic groceries6 are tax-free,
i.e. neither concerned by the federal goods and services tax (GST) nor by the
Quebec sales tax (QST).7 However, as summarized in Table 12.3, it is not the case
for carbonated beverages and fruit juice-based beverages, subjected to GST and
QST (Revenu Quebec 2010). As regards the other beverage categories (see
Table 12.4), we observe that individual servings of spring water and milk are
subject to GST and QST. An exemption on these two subcategories and formats
would add consistency from a nutritional standpoint. Conversely, the exemption of
large ice tea servings may be cancelled.

In sum, where sales taxes apply on SSBs in Canada, it is not explicitly based on
nutritional criteria. This is also the case in many other countries (Bahl et al. 2003;
Hespel and Berthod-Wurmser 2008). We have briefly identified some areas from
improvement. Overall, as von Tigerstrom puts it (2012, p. 51), “to target SSB more
specifically, it would be necessary to redefine the categories that are zero-rated or
exempt, to apply a higher rate of sales tax to SSB, or both”. Although theoretically
feasible, no doubt that such a “sales tax” reform would require significant discus-
sions and seems unlikely to happen on a short term either at the provincial level or
at the federal level. The strong emergence of newer products (e.g. flavoured waters)
may add to the complexity of the task (Food in Canada 2009).

5Ries and von Tigerstrom (2011, p. 381, 411) note that such move was already proposed in the
past in Ontario and British Columbia, but faced too much opposition to be passed.
6Including essentially meat (beef, poultry, pork, lamb, processed meats, sausages, etc.), cereals,
fruits, vegetables, eggs, bread, fish and milk products (unflavoured milk, cheese, butter, cream,
yogurt, etc.) (Revenu Quebec 2012b).
7GST and QST are collected upon most goods and services in the province of Quebec. GST is
applied at a rate of 5 % of the retail price, and QST is added at a rate of 9.5 % of the retail price
including GST (Revenu Quebec 2012a).
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Furthermore, from a public health perspective, using sales taxes as a way to
“overtax” SSBs has several drawbacks. First, in Canada and the USA, sales taxes
are not included in the shelf price but only appear to consumers on the cash register
receipt.8 In experimental conditions (computer-based trial), the fact that an

Table 12.4 Sales taxes applied to various types of beverages in the province of Quebec (Revenu
Quebec 2010)

Beverage type Format Distribution Subject
to GST
and
QST

Untaxed

Spring water >600 ml All types *

Individual
serving

All types *

Milk >600 ml All types *

Individual
serving

Regular *

Individual
serving

Prepared and served at
the point of purchase,
including via vending
machine

*

Milk-based beverages >600 ml All types *

Individual
serving

All types *

Fruit juices
(containing � 25 % of
natural fruit juice)

>600 ml All types *

Individual
serving

All types *

Non-carbonated fruit
juice-based beverages
(containing <25 % of
natural fruit juice)

All types All types *

Carbonated beverages
including aerated mineral
water and fruit-based
carbonated drinks
(containing <25 % of
natural fruit juice)

>600 ml All types *

Mixes for ice tea >600 ml All types *

Individual
serving

All types *

Tea, coffee Individual
serving

Prepared and served at
the point of purchase,
including via vending
machine

*

8This is not the case in all countries. In Europe, for instance, the value added tax imposed on goods
and services is a general sales tax that is generally included in the shelf price.
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“unhealthy food tax” be “exclusive” (i.e. neither included in prices shown on a
lunch menu nor explicitly attached to specific items on this menu) has proved to
have less impact on the nutritional quality of food and beverages chosen by the
consumer than if the tax was “inclusive” (included in the price of the items dis-
played on the menu) (Chen et al. 2015). This deficit of perception may somewhat be
“mitigated through labelling or public education strategies” making sales taxes
more salient when consumers make decisions, but this raises feasibility concerns
(von Tigerstrom et al. 2012, p. 62). Secondly, as emphasized by Chriqui et al.
(2013) and the Yale Rudd Center (2012), since general sales taxes in Canada are
valoric, SSB “overtaxation” may encourage some consumers: (1) either to buy
larger containers (since multipacks offers make the price per volume lower, it makes
the tax per volume of beverages lower as well) or (2) to buy cheaper products (e.g.
private labels), on which tax impact would be proportionally lower. Yet, an
advantage of valoric taxes, indexed on price, is that their effect on price rises
automatically with inflation. However, it may affect the predictability of tax rev-
enues depending of the economic growth and the pricing strategies implemented by
private actors (Yale Rudd Center 2012; Chriqui et al. 2013).

All these reasons likely contribute to explaining why, beyond sales taxes, other
types of SSB taxes have been proposed and enacted across the world (See Table 1.1).
The next subsection will discuss the feasibility of the most commonly discussed and
adopted SSB tax option: excise taxes.

12.3.2 Increase or Introduction of an Excise Tax

Excise taxes or duties apply to specific types of goods and are generally levied on
the manufacturer, as a fixed amount per unit of product (see Table 12.1). Out of the
21 “real-world” cases of SSB taxation that we have inventoried (see Table 1.1), 15
are excise taxes or duties. In some cases, these were pre-existing and have been
increased for health and fiscal reasons (e.g. in Denmark in 2009 or in Finland in
2011). In other cases, these taxes have been newly introduced, often inspired by
existing schemes imposed on other goods such as alcohol or tobacco (e.g. in Nauru
in 2007, in India in 2014). They have all been implemented at country level, with
the exception of the soda tax enacted in the city of Berkeley (California) in 2015.
Most of these taxes (10) are volumetric and generally use the liquid volume as a
unit of calculation. For example, the soda tax adopted in France in 2011 was
implemented by extending the excise tax rate from 0.0054 € to 0.072 €/litre (French
Ministry of Budget 2012). Mauritius makes an exception: the SSB tax is based on
the sugar content in the drink (3 cents per gram of sugar) (Mauritius Revenue
Authority 2012). The other cases (5) are valoric taxes. For example, a 10 % excise
tax has recently been adopted in Dominica and Barbados (Sinckler 2015; Skerrit
2015). Preece (2013) indicates that volumetric excise taxes may be easier to
administer than valoric taxes, since the latter is more subject to interpretation by the

174 12 Feasibility of Sugar-Sweetened Beverage Taxation in Canada

http://dx.doi.org/10.1007/978-3-319-33648-0_1
http://dx.doi.org/10.1007/978-3-319-33648-0_1


taxpayer as regards the excisable value of the good used to calculate the amount of
the tax.

From a public health perspective, excise taxes are generally preferred to sales
taxes for several practical and strategic reasons, particularly identified by Chriqui
et al. (2013) and the Yale Rudd Center (2012): (1) depending on the fiscal
nomenclature, a new excise tax can generally focus on specific categories of
non-alcoholic beverages, whereas modulating sales taxes may require considera-
tions for a wider range of products (see Sect. 12.3.1); (2) excise taxes are generally
levied on manufacturers or retailers, which makes revenues easier to collect;
(3) most of the time, excise taxes are volumetric, which means that they are indexed
on the volume of products manufactured: this is likely to influence all taxed bev-
erages equally, whatever their price is; (4) since an excise tax is generally levied on
the manufacturer or the retailer, it is more likely to be included in shelf prices and,
consequently, to impact consumer choices. Indeed, as mentioned in the previous
section, a recent US laboratory experiment confirms that “inclusive” taxes (i.e.
included in prices when consumers make their choice) may better encourage
consumers to make healthier choices than “exclusive” taxes (i.e. whose precise
amounts only appear at the checkout) (Chen et al. 2015). However, a drawback of
excise taxes is that their fixed amount is not indexed on inflation (Yale Rudd Center
2012; Chriqui et al. 2013). As a result, planning regular adjustment to keep pace
with the consumer price index has been strongly recommended, e.g. in the case of
alcohol excise taxes in Canada (Stockwell et al. 2006; Thomas and Canadian Centre
on Substance Abuse 2012). It appears to be even more important that sales taxes
(i.e. GST/HST/PST/QST) and other special taxes are calculated on the basis of the
price of alcoholic beverages including excise taxation (Stockwell et al. 2006). For
example, in France, where the excise tax rate on soda has been substantially
increased in 2011, an annual update of the tax is mandatory to keep pace with
inflation (French Ministry of Budget 2012).

If excise taxation appears to be the more recommended and implemented option,
what is its feasibility on a Canadian ground? Legally speaking, the Canadian federal
government’s jurisdiction could apply excise taxation on SSBs. Actually, under the
Excise Tax Act, excise duties are already imposed on several goods such as spirits,9

wine10 and tobacco products11 (Canadian Minister of Justice 2015; Canada
Revenue Agency 2012, 2014). Conversely, the prospect for an excise tax at
provincial level appears to be weak. According to the seminal and comprehensive
legal analysis conducted by von Tigerstrom (2012), provinces only have the power
to apply direct taxes, i.e. taxes generally imposed on the last purchaser of an article
(i.e. not supposed to be passed onto any other person) (see Sect. 12.2). Yet, from a

9For example, spirits containing more than 7 % of absolute ethyl alcohol by volume are imposed
an excise duty of $11.696 per litre of absolute ethyl alcohol.
10For example, wine containing more than 7 % of absolute ethyl alcohol by volume is imposed an
excise duty of $0.62 per litre.
11For example, cigarettes are imposed an excise duty of $0.52575 per five cigarettes.
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public health perspective, most proposals of SSB excise tax levied on the manu-
facturer anticipate that it will be passed onto retail prices and, consequently, impact
consumers. The burden of evidence presented in Chap. 5 of this book clearly
indicates that excise taxes are likely to be partially or fully shifted to retail prices.
As a result, such an excise tax is generally considered to be indirect and would
likely fall outside of current provincial and municipal jurisdictions (von Tigerstrom
2012). From a legal standpoint, this is somewhat unfortunate since, so far, most
SSB taxation proposals were made at the provincial level: this was the case in
Quebec (Canada Newswire [CNW] 9 May 2013), in Ontario (Toronto Star 23
October 2012), in British Columbia (Korstrom 2013) and in Alberta (Marketwire
28 April 2011).

12.3.3 Creation of a Special Tax

An alternative to traditional sales taxes and excise duties is the creation of a special
tax. Among SSB taxes implemented across the world, two cases have raised par-
ticular attention, since they encompass not only SSBs but also a broader range of
foods and beverages of low nutritive value (see Table 1.1). The first was the
Hungarian “Public Health Product Tax” (PHPT) adopted in 2011. This tax is
imposed on pre-packaged foods with high salt and sugar content, including crisps,
chocolates, sweets, biscuits, ice creams and alcoholic and non-alcoholic beverages.
For SSBs, the scheme imposes a volumetric tax of 7 Hungarian florint (Eq. 0.03
CAD) per litre (WHO 2015a). The second interesting case is the Mexican “Special
tax on production and services” (IEPS) adopted in 2014. The scheme includes a tax
of 8 % on energy-dense foods (except basic groceries) as well as a special tax of 1
peso (Eq. 0.08 CAD) per litre on SSBs (WCRF 2015). These two special taxes
have in common to be levied on the manufacturer or the importer. Since they are
both explicitly aimed at promoting healthier dietary patterns, it seems reasonable to
consider that the legislator expected that these taxes would be passed onto the
consumer. In these circumstances, this fiscal scheme would likely be considered
indirect. As such, it may only be applicable at federal level in Canada (see Sect. 12.
2). In all cases, such a broad scheme would likely require well-founded public
health and budgetary rationales, a strong political will, social acceptability and
administrative readiness.

The list of SSB taxes implemented across the world (see Table 1.1) reveals
another case of special tax that would more likely be considered direct taxation.
Indeed, the “Healthy Diné’ Nation Act” adopted by the Navajo Nation (US) in 2014
introduces a 2 % tax levied on the retailers from sales to the consumer. The tax is
imposed on SSBs as well as on other foods of low nutritive value (Navajo Nation
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Council 2014). In such a case, the revenues are collected at the point of retail sales,
which is a common point with the special taxes imposed on tobacco and alcohol in
Canadian provinces, also considered to be direct taxes (see Box 12.1).

Box 12.1: Snapshot of tobacco and alcohol taxation in Canada
In Canada, as mentioned in the previous section, a federal excise duty is
imposed on tobacco products in all provinces and territories. Additionally, the
federal goods and services tax (GST) or the harmonized sales tax
(HST) applies in all jurisdictions. Where the HST is not used, Saskatchewan
and Manitoba apply a provincial sales tax (PST), but tobacco products are
exempt of such a tax in Alberta, British Columbia and Quebec (QST).
Finally, a special tobacco tax is applied in each province or territory
(Physicians for a Smoke-Free Canada 2015, BC Ministry of Finance 2013).

As an example of this special tobacco tax, in Quebec, it represents
$0.149 per cigarette sold at retail (Revenu Quebec 2014). This amount is
included in the retail price, which is not noticeable for the consumers since
cigarettes’ display in convenience stores is banned in all provinces (Li et al.
2013). To facilitate the collection of revenues, retailers generally pay the
amount of the tax to their wholesale vendor (who works as a collection
officer), who generally remits the sum to the government or pays it to the
manufacturer, who remits the sum himself to the government on a monthly
basis. The retailer reimburses himself when recouping the tax from the final
consumer (Revenu Quebec 2015b).

As regards alcohol taxation policies, they are heterogeneous across
Canadian provinces and territories. As mentioned before (Sect. 12.3.2), a
federal excise tax applies on all alcoholic beverages. The GST or HST also
applies in all jurisdictions. Additionally, where the HST is not used, the
general provincial sales tax (PST or QST in Quebec) is imposed in some
cases. Most provinces and territories also apply an additional sales tax on
alcohol sold at retail (as a % of price) except in the province of Quebec,
where this tax is volumetric, i.e. expressed as a fixed amount per volume of
beverage sold (as for the special tobacco tax). Above all, a diversity of special
levies and markups (e.g. for health- and environment-related reasons) are
used and often represent a significant proportion of the total price (Stockwell
et al. 2006). Finally, minimum pricing policies are applied to various extents
(depending on the jurisdiction and the beverage), which is facilitated by the
fact that alcoholic beverages are mainly sold in government-owned liquor
stores (Thomas and Canadian Centre on Substance Abuse 2012; National
Alcohol Strategy Advisory Committee 2015). In some cases, all taxes are
included in the shelf price (e.g. in Quebec), whereas, in others, sales taxes are
added at the checkout (e.g. in British Columbia) (SAQ 2016; BC Liquor
Stores 2016).
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When considering how some special levies on alcohol may inspire SSB
taxation schemes, the Quebec case is interesting for two reasons. First, it is
the only Canadian jurisdiction where the sale of beer and wine is allowed in
grocery or corner stores at a large scale12 (Thomas and Canadian Centre on
Substance Abuse 2012). In this case, the special alcohol tax is included in the
shelf price, but the GST and QST are added at the checkout. Retailers play the
role of tax collection officer for the Quebec government (Revenu Québec
2015a). Another interesting feature in Quebec is the existence of the special
levy paid by alcohol manufacturers (proportionally to beverages sales) to
finance the Éduc’alcool non-for-profit organization, whose aim is to raise
awareness and educate youth and adults to make responsible decisions about
drinking (Éduc’alcool 2016).

Therefore, in Canadian provinces, the feasibility to adopt the special tax scheme
currently used for tobacco and alcohol to the case of SSB could be explored. The
special tax imposed on wine and beer in Quebec grocery and convenience stores is
particularly interesting in this regard for three reasons suggesting transferability to
SSB: (1) the tax is applied on beverages sold at retail, which is considered to be
direct taxation; (2) special taxes are included in the shelf price, which is more likely
to influence consumers’ decisions than a tax added at the cash register; (3) SSBs are
largely distributed via grocery and convenience stores. Nonetheless, the technical
and administrative burden that a specific tax on SSBs sold at retail may represent
for retailers should be carefully considered. The jurisprudence indicates that,
although imposed at the point of retail, revenues may be collected and remitted at
the wholesale or distributor level (von Tigerstrom 2012). This appears to be an
interesting option to consider.

12.3.4 Other Options

Beyond sales taxes, excise duties and special taxes, some other options have been
discussed in the literature or have been actually implemented.

First, this includes specific import or customs duties. For example, such taxes
have been imposed on SSBs in French Polynesia (since 2002), in Fiji (since 2006),
in Nauru (since 2007) and in the Cook islands (since 2012). Rationales for such
taxes may be linked to a low domestic production of the targeted items, a low cost

12In other Canadian provinces, the sale of alcoholic beverages is essentially authorized in specific
government-owned stores or, in some cases (depending on the beverage and the jurisdiction), in
privately owned liquor stores. New Brunswick and Newfoundland and Labrador allow the sale of
beer and/or wine in a limited number of convenience/grocery stores. Since December 2015, the
sale of beer in Ontario has been allowed in a large number of grocery stores (The Canadian Press
2015; Government of Ontario 2015).
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of implementation (in comparison to other tax schemes) and the importance to rely
on such taxes from a budgetary standpoint (Thow et al. 2011). These conditions do
not equally apply to the Canadian situation.

Secondly, the feasibility to levy a direct tax on manufacturers has also been
discussed. For example, in Algeria, in 2012, a tax of 0.5 % has been imposed on the
revenue of manufacturers and importers of carbonated drinks (Official Journal of
the Algerian Republic 2012). In Canada, von Tigerstorm (2012, p. 61, 63) suggests
that a tax on SSB manufacturers charged as “a flat-fee or lump sum, rather than a
volumetric or per unit amount” may be considered as a direct tax since it is “more
likely to have a diffuse impact as part of the cost of doing business rather than being
passed on (…) [SSB] units that are sold”. Consequently, such a tax may fall within
provincial jurisdictions provided any attempt to have the tax passed on SSB prices
and impact consumers is not pursued or, minimally, not “traceable”. This is
questionable, since impacting consumers generally is at the core of most SSB
taxation proposals made in Canadian provinces (von Tigerstorm 2012, p. 63).
Therefore, the prospect for such a tax may be higher at federal level.

Finally, another option mentioned in the literature as a complement to taxation is
“minimum pricing”, i.e. the “addition of a minimum percentage markup to the base
price of a good by the retailer to increase its retail price to consumers” (Pomeranz
2014, p. e13). Such a policy seems promising from a public health perspective,
especially in heavy drinkers of alcoholic beverages and heavy smokers relying on
promotional offers (Thomas and Canadian Centre on Substance Abuse 2012;
Pomeranz 2014; Sharma et al. 2014b). In Canada, the National Alcohol Strategy
Advisory Committee (2015) has recently proposed to strengthen such policies in
provinces where it is not or little implemented. It is particularly recommended to
apply minimum prices on all types of alcoholic beverages (more intensively on
beverages with a high alcohol content) and to update minimum prices regularly to
keep pace with inflation. As a complement, the ban of various in-store discounting
strategies that may help circumvent minimum prices is also recommended (National
Alcohol Strategy Advisory Committee 2015). Since health-related soda taxes have
only been enacted recently (in comparison with tobacco and alcohol taxes), the
discussions on the possibility to use minimum pricing are quite new but very
relevant (Pomeranz 2014). Indeed, as discussed in Chap. 5 of this book, when an
excise SSB tax is levied on the manufacturer or the retailer, it still has the possibility
to undershift or overshift the tax to SSB prices. For example, he may decide to
absorb the cost of the tax or spread it across his portfolio of products. Consequently,
Pomeranz (2014) recommends the application of minimum prices on SSBs as a
complementary strategy helping to secure the pass-through of a tax onto prices. To
prevent the frequent use of promotional offers by retailers (see Sect. 5.3), Pomeranz
also suggests exploring the feasibility to implement prohibitions on coupons and
discounting, as already done as part of tobacco control strategies (IARC 2011;
Pomeranz 2012, 2014). These propositions could be further explored as evaluations
of SSB taxes actually bring additional evidence.
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12.3.5 Summary

Table 12.5 reports the conclusions of the previous four sections. In summary,
excise duties generally are the more documented and recommended option to tax
soda. Introducing such a tax in Canada is likely feasible, but at the federal level
only. At provincial level, the introduction of a special tax on SSBs sold at retail
according to the tobacco and alcohol special tax models is an avenue deserving
particular attention. Taxation at both federal and provincial levels may be com-
plementary, as shown in other public health domains such as tobacco control (Ries
and von Tigerstrom 2011).

Table 12.5 Feasibility of commonly suggested options to reinforce soda taxation or to increase
soda price in Canada

Modulation of
sales taxes

Excise duty Special tax Other options

Federal
level

Large reform
unlikely feasible
GST already
applies at a
maximum rate on
carbonated
beverages and
fruit-based
beverages
(containing
<25 % of a
natural fruit
juice)

Likely feasible
This mechanism is
already used on
tobacco products and
alcoholic beverages

Possibly feasible,
although a new
mechanism would
require well-
founded public
health and
budgetary
rationales, a
strong political
will, social
acceptability and
administrative
readiness

To be explored
For example,
the feasibility to
impose a
flat-fee on
manufacturers
could be
explored

Provincial
(P) or
territorial
(T) level

Improvements
likely feasible in
some P/T
PST/QST or HST
applies at a
maximum rate on
carbonated
beverages and
fruit-based
beverages
(containing
<25 % of a
natural fruit
juice) in some
P/T, but not in
othersa

Unlikely feasible
The tax would likely
be considered
“indirect” and,
consequently, beyond
provincial/territorial
powers

Likely feasible,
provided the tax
is validated as
“direct” (already
used on tobacco
products and
alcoholic
beverages in most
provinces, be this
as a valoric tax
(% of price) or as
a volumetric tax
(per unit or per
ml))

To be explored
For example,
minimum
pricing and
regulation of
price
promotions
could be
explored

aSaskatchewan, British Columbia and Ontario (in some circumstances) list carbonated drinks
and/or fruit-flavoured drinks among non-taxable items. Therefore, in these 3 provinces, taxing
SSBs at higher rate via the PST or HST may be feasible
Sources von Tigerstrom (2012), Thomas and Canadian Centre on Substance Abuse (CCSA)
(2012), CCSA (2012), National Alcohol Strategy Advisory Committee (2015), Stockwell et al.
(2006), Physicians for a smoke-free Canada (2015), Chriqui et al. (2013)
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12.4 Considerations on SSB Taxation Scope, Rate
and Base

12.4.1 SSB Taxation Scope

From a nutritional perspective, we previously argued that taxing all non-alcoholic
beverages containing added sugars (exempting 100 % fruit juice and NCSBs)
would probably be the most relevant option (see Sect. 2.5). Using such a tax base
may also favour healthy substitution effects (see Sect. 7.3). However, currently, the
Canadian fiscal nomenclature considers all carbonated beverages jointly regardless
of their calorie content and composition (von Tigerstrom 2012). Furthermore, the
nomenclature distinguishes two main categories of fruit-based beverages: those
containing fewer than 25 % of natural fruit juice and those containing at least 25 %
of natural fruit juice (whatever their content in added sugars is). Therefore, ideally,
taxing only sugar-sweetened beverages would require adjustments in this
nomenclature.

If we consider the diversity of tax scopes applied in countries where a soda tax
has been enacted, similar administrative and legal constraints have likely been
encountered (see Table 1.1, column 4). Some tax scopes seem to be close to the
SSB definition provided earlier in this book (see Sect. 2.1), which suggests a
deliberate focus on added sugars (e.g. in Hungary, the Cook Islands, Mauritius,
Mexico, the municipality of Berkeley, Chile and Barbados). In a few cases, 100 %
fruit juices have been included (e.g. in Denmark, Finland). In others, flavoured milk
is explicitly targeted (e.g. in France, Nauru). Cases of tax scopes including NCSBs
have been particularly controversial (e.g. in France, Belgium). Finally, some tax
scopes are little discriminatory (e.g. in India, where bottled waters were seemingly
included).

Interestingly, some tax scopes have used a threshold of sugar content, such as in
Denmark (� 0.5 g of sugar/100 mL), in Finland (>0.5 g of sugar/100 g or mL), in
Hungary (>8 g of added sugars/100 mL), in St Helena (� 15 g of sugar/L) and in
Chile (>6.25 g of sugar/100 mL) (see Table 1.1, column 4). Such proposals are
attractive in that they may encourage consumers to switch to low-calorie drinks and
could push manufacturers to reformulate or develop lower-calorie options (provided
technological and taste requirements are met). However, from an administrative and
industrial vantage, such models would likely be more complex to handle (von
Tigerstorm 2012).

12.4.2 SSB Taxation Rate

The evidence presented in Chaps. 6 and 7 of this book suggests that it is reasonable
to expect SSB consumption to decrease as a result of a significant tax (i.e.
accompanied by a 10–20 % price hike), although substitution effects may partially
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compensate for the reduction of energy intake from SSBs. This is consistent with
the advocacy efforts of SSB taxation proponents (especially in the USA), who
generally claim that high rates, up to 15–20 % of the average purchase price, are
necessary to expect significant reduction in SSB intakes. However, such an increase
may cause acceptability concerns (see Chap. 13) and, so far, has only been passed
in a minority of cases (see Table 1.1, column 5).

Comparing the tax rates across countries is complex since more than half of the
cases inventoried are volumetric taxes (i.e. fixed monetary amount per volume of
beverage). Therefore, translating the volumetric tax rate into a valoric one (i.e. as a
% of pre-tax price) requires estimating the country-specific average SSB price per
volume. In Table 1.1, if we consider valoric rates (per se) and volumetric rates
converted into valoric values by other authors, we observe that the rates were often
set between 5 and 10 %. This is the case in Fiji (5 % import tax), in Samoa (excise
tax eq. to a 5–8 % tax), in France (excise tax eq. to a 6 % tax), in Mexico (special
tax eq. to a 9 % tax), in India (5 % excise tax), in Chile (8 % special tax), in
Barbados (10 % excise tax) and in Dominica (10 % excise tax) (Thow et al. 2011;
Berardi et al. 2012; Grogger 2015). The tax adopted by the Navajo Nation is lower
(2 % special tax), whereas import duties enacted in the Cook Islands (15 %) and in
Nauru (30 %) are well above. Finally, the excise tax adopted in the city of Berkeley
(California) is closer to the recommendation, as it was deemed to represent an
average price increase of 11, 31 and 25 % for a 20-oz.bottle, a 2-litre bottle and a
12-pack of 12-oz.cans, respectively (Cawley and Frisvold 2015).

It will be essential to conduct evaluation of these different situations to detect
how variations in the tax type and tax rate contribute to explaining different effects
on SSB price and demand. For example, on the one hand, data from the USA
indicate that moderate soft drink taxation (at 4–5 %) has led to a “somewhat
modest” reduction in soft drink consumption by children and adolescents (Fletcher
et al. 2010). On the other hand, preliminary evidence from France confirms that the
soda tax implemented since 1 January 2012 may have contributed to a 2.2 %
downward trend in non-alcoholic soft drinks sales volume in 2013. Comparing such
results is complex and will require further evaluation efforts (see Chap. 14). Some
parameters are likely to add complexity, such as differential tax rates between
imported and locally manufactured products (e.g. in French Polynesia) or variations
in the tax rate and/or scope overtime (e.g. in Finland, Hungary and Mauritius). As
demonstrated in the case of alcohol and tobacco, the importance to increase reg-
ularly the tax rate in the case of SSB taxation deserves further attention (Blecher
2015).

12.4.3 SSB Taxation Base

All kinds of tax bases (% of price or fixed amount per liquid volume or sugar
content) may not equally impact manufacturers and consumers (Blecher 2015). In
the case of alcohol, a specific tax amount based on the quantity of alcohol (rather
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than the volume of liquid) has been shown to encourage the production of lower
alcohol beverages and to foster healthier consumption patterns (e.g. case study on
beers in South Africa) (Blecher 2015). Consequently, the advantage of a specific
soda tax linearly indexed on the amount of sugar in the beverage has been sug-
gested. In comparison with a fixed threshold (see Sect. 12.4.1), this progressive
approach may create greater incentive for manufacturers to reduce sugar content in
their products and for consumers to purchase lower-calorie options (Blecher 2015).
In Table 1.1, the Mauritius excise tax of 3 cents per gram of sugar content falls into
this category. Applying an excise duty on sweetener inputs at the production level
(e.g. on sugar or corn syrup) rather than a sales tax on the consumption of a final
product (e.g. on SSB) may also decrease energy intake at lower costs for
consumers (Miao et al. 2012). However, taxing specific ingredients or nutrients
rather than food categories is generally considered less feasible and administratively
more burdensome (Thow et al. 2011; Ecorys 2014). Indeed, taxes on the production
or final consumption of food and beverage categories (including SSB) already exist
in most countries, which make them easier and less expensive to implement (Hespel
and Berthod-Wurmser 2008). Conversely, nutrient- or ingredient-based taxes have
been less common and may be difficult to handle. For example, in Canada, the
current nutrition labelling nomenclature does not distinguish between naturally
occurring and added sugars, which would likely raise some technical and admin-
istrative barriers as well as evaluability concerns if the amount of added sugars were
to be used as a tax base (Canadian Food Inspection Agency 2014). This situation
may change as Health Canada recently proposed to single out added sugars in the
nutrition facts table of processed foods (Health Canada 2015b).

12.5 Feasibility to Earmark SSB Tax Revenues
for Health-Related Causes

12.5.1 General Considerations

As we previously argued (see Sect. 10.6), earmarking tax revenues for healthcare or
health promotion initiatives seems desirable: it could bring additional public health
benefits, could somewhat mitigate inequity concerns and could increase the
acceptability of the tax in the public opinion. In principle, it seems feasible, as
demonstrated in several countries where a soda tax has been enacted (See Table 1.1
and Sect. 10.6). However, little information is generally available on the amount of
revenues truly earmarked for the mentioned causes in the long term and on the
manner the money has been used (WHO 2012). Mandatory and “substantive”
earmarking (e.g. via the creation of a dedicated fund or a foundation) may offer
greater guarantees for a significant, regular, predictable and sustainable funding
than a “symbolic” earmarking, where the linkage between the amount of revenues
generated and the volume of specific health services delivered is much weaker
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(WHO 2012). Indeed, the risk that tax revenues be diverted from health matters to
fill general budget deficits has often been highlighted in the case of tobacco and
soda taxes (see Sect. 10.6). Therefore, planning explicitly in advance the ear-
marking of tax revenues for healthcare or health promotion activities has been
increasingly recommended (IOM 2012; WHO 2012). It requires a strong political
will on a public health ground, since substantive earmarking may add budgetary
and administrative constraints and, consequently, may create political resistance
commonly expressed by Ministries of Finance (Doetinchem 2010; McIntyre 2015).
Therefore, when exploring and designing potential earmarking mechanisms, it
seems essential to involve the Ministry of Finance to anticipate and prevent these
issues. Other important questions to address in advance are the term of earmarking
(fixed time period or indefinite), the possibility (or not) to adjust the rate of the
earmarked tax over time (e.g. to keep pace with inflation) and the period during
which the earmarked tax revenues can be used on purpose (WHO 2012). At the
implementation stage, a strong intersectoral coordination appears to be a critical
factor for a successful earmarking (WHO 2012).

Table 1.1 suggests some examples of soda tax revenues’ “substantive ear-
marking” such as in French Polynesia (creation of a preventive health fund), in
Algeria (creation of a fund against cancer) or in Barbados (funding of a national
campaign). It would be worth learning from these experiences. In the meantime, the
tobacco case brings interesting lessons.

12.5.2 Learning from the Tobacco Case

Interesting cases of tobacco taxation revenues’ earmarking should be mentioned. In
Australia, in 1987, VicHealth is known to have been the world’s first health pro-
motion foundation. It has been established as part of the Tobacco Act of 1987,
which permitted to earmark revenues of the 5 % tobacco excise tax for tobacco
control efforts as well as for sport and arts initiatives that were formerly sponsored
by the tobacco industry. Today, VicHealth more largely contributes to health
promotion research, practice and projects in a diversity of areas (e.g. physical
activity, mental health, health at the workplace, violence issues, and NCD pre-
vention) (VicHealth 2015). Since 1987, this best practice spread across the world.
In its 2015 Report on the global tobacco epidemic, the WHO inventories
29 countries across the world earmarking part of their tobacco excise tax revenues
for health purposes. Among those, the consolidation of specific health funds or
foundations is mentioned in several cases (see Table 12.6). Such foundations
generally provide a security for “long-term funding, relatively independent gov-
erning boards, and acceptance by a wide range of political and other stakeholders”
(WHO 2012, p. 23). Such mechanisms also apply to other taxes. In the USA, for
example, revenues from the excise tax on coal are earmarked for the Black Lung
Disability Benefits Trust Fund devoted to miners’ health (Pomeranz 2012).
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12.5.3 The Canadian Situation

Interesting precedents of tobacco tax revenues’ earmarking also exist in Canada. For
example, since the 1970s, parts of the Quebec tobacco tax revenues have been legally
earmarked for the funding of the Olympic stadium (Quebec Government 1976).
Despite the fact that a significant part of these revenues has not been earmarked as
initially planned (Phaneuf 2010), the reimbursement of the Olympic infrastructures
has been achieved since 2006 (Régie des Installations Olympiques 2006). Currently,
the Quebec tobacco law does not specify any earmarking conditions for the revenues
generated (Quebec Government 2015c). According to the Quebec coalition for
tobacco control (Coalition québécoise pour le contrôle du tabac (CQCT) 2014, p. 6),

Table 12.6 A few cases of specific health funds or foundations consolidated from tobacco
taxation revenues

Country Tax revenues targeted Earmarking description

Algeria 6 dinars per pack of cigarettes Emergency fund and medical care
activities

Côte
d’Ivoire

Extra tax of 5 % on tobacco AIDS solidarity fund

India Specific amount of revenues from
excise taxation of most tobacco
products

Health Cessation Fund

Jamaica 20 % of the special consumption tax
(SCT) on tobacco and 5 % of the
SCT on all products including
tobacco

National Health Fund

Madagascar 6 ariary per pack of cigarettes National Fund for the promotion and
development of youth, sports and
recreation

Mongolia A proportion of tobacco (2 %) and
alcohol (1 %) excise tax revenues

Health promotion foundation

Nepal All the tobacco tax revenues Health Tax Fund for the prevention
and the treatment of NCDs

Republic of
Korea

354 won per pack of cigarettes Health Promotion Fund which
finances health promotion research
and projects

Switzerland 0.26 francs per pack of cigarettes Tobacco Prevention Fund

Thailand 2 % surtax on tobacco products and
alcoholic beverages (over and above
the existing taxation)

Thai Health Foundation devoted to a
variety of health promotion activities

USA For example, excise tax revenues in
California (2012)
NB: Similar approaches have been
adopted in other states, e.g. in
Kentucky, Louisiana, Massachusetts
and Oregon

57 % going to the Children and
Families First Trust Fund; 29 % to
the health education, hospital
services, physician services and
research; 2 % to the Breast Cancer
Fund

Sources WHO (2012), (2015b)
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the proportion of these revenues contributing to financing tobacco control efforts
would not exceed 5 % of all revenues raised from provincial tobacco taxes. Legally
speaking, the laws instituting the Physical Activity and Sport Development Funds
(Fonds pour le développement du sport et de l'activité physique) (Quebec
Government 2015b) and the Healthy Lifestyles Promotion Funds (Fonds pour la
promotion des saines habitudes de vie) (Quebec Government 2015a) also mention
explicitly earmarking from tobacco tax revenues. These examples demonstrate the
feasibility to earmark health-related tax revenues for health promotion causes in
Canadian provinces.

What if a soda tax were to be implemented at federal level? As shown in
Table 12.2, provincial responsibilities predominate in public health, but some
responsibilities remain at federal level in areas such as food safety, food inspection
and the prevention of chronic diseases. Indeed, as underlined by the Public Health
Agency of Canada (2004) “the federal government can involve itself in public
health by providing conditional funding for public health programs or by entering
into legal contracts to develop public health initiatives”. Consequently, soda tax
revenues could theoretically be earmarked for these areas. Alternatively, the rev-
enues from a federal soda tax might be earmarked for public health responsibilities
at provincial level. However, it seems that Health Canada’s programme of grants
and contributions is generally “not directed to other levels of government, but to
non-profit and non-governmental organizations” (PHAC 2004). Notwithstanding,
precedents exist, e.g. in the immunization area. In 2007, the federal government has
announced a 300 million CAD budget to support the provinces and territories in the
implementation of a human papillomavirus (HPV) immunization programme aimed
to decrease the morbidity and mortality of cervical cancer in Canadian women. The
fund was transferred to a third-party trust, who made the money available to the
provinces and territories in proportion to their population, provided the fund was
used for such a programme. Within this framework, the distribution and the use of
the budget were deemed flexible (Norris 2011).

If a soda tax is to be enacted in Canada, all the evidence presented in this section
could inspire the set-up of a robust mechanism facilitating the administration and
the earmarking of tax revenues for health promotion initiatives and social pro-
grammes. By default, if political and/or legal considerations preclude the set-up of
an earmarking mechanism by regulation, stating officially that SSB tax revenues
would be used for such purposes would be the least public authorities could do. In
such a case, however, “watchdogs” would have a key role to play to make sure
earmarking engagements are upheld.
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Key messages

– Excise duties generally are the more documented and recommended
option to tax soda. Introducing such a tax in Canada is likely feasible, but
at the federal level only.

– At provincial level, the introduction of a special tax on SSBs sold at retail
according to the tobacco and alcohol special tax models is an avenue
deserving attention. In particular, the special tax imposed on wine and
beer in Quebec grocery and convenience stores suggests transferability to
SSB. Nonetheless, the burden it may represent for retailers should be
carefully considered.

– Defining the taxation scope would likely raise some issues in Canada
since, in the nomenclature, all carbonated beverages are considered
regardless of their calorie content and composition.

– Finally, a robust mechanism facilitating the administration and the ear-
marking of tax revenues for health promotion initiatives and social pro-
grammes would likely be desirable and feasible in Canada.
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Chapter 13
Social and Political Acceptability
of Sugar-Sweetened Beverage Taxation

Abstract An overview of statements and arguments confirm that the relevancy of
health-related food taxes remains controversial at international level and in Canada.
Soda tax proposals are often subject to intense advocacy efforts. Public health
considerations, economic concerns and partisan politics influence the debate on
sugar-sweetened beverage (SSB) taxation and may influence the outcome of the
policy process. The propensity of a soda tax to be adopted also depends on bud-
getary, fiscal and administrative considerations. Among stakeholders and within the
population, food taxes often appear to be less popular than other nutritional policies.
However, the support for such taxes tends to increase if the proceeds are to be
earmarked for health promotion initiatives or social programs. In Canada, over the
last years, SSB taxation has been more intensively debated in Quebec than in other
provinces, which may favour the adoption of a tax should a political window of
opportunity open.

The acceptability of an intervention refers to the “degree of acceptance of the
intervention by the various stakeholders including: parents and carers; teachers;
healthcare professionals; the general community; policy makers; the private sector;
government and other third party funders” (Swinburn et al. 2005, p. 31). It is an
important dimension, since low political support for a policy and associated con-
troversies may foil its adoption (see Fig. 13.1), complicate its implementation and
possibly alter desired effects on the public’s health (Morestin et al. 2011).

In this chapter, we will put the emphasis on social and political acceptability
concerns surrounding sugar-sweetened beverage (SSB) taxation, starting with
international evidence. Secondly, we will look over the positions taken by a broad
diversity of stakeholders on soda taxation across Canada. Finally, we will conclude
on the potential interest to initiate a constructive and multistakeholder dialogue to
inform decisions.
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13.1 International Perspective

At international level, evidence indicates that SSB taxation often remains con-
troversial in the scientific community, in the civil society, and among politicians.

In the scientific literature, editorials and commentaries often advocate for con-
sidering SSB taxation as a valuable prevention strategy. Arguments encompass: the
alarming prevalence of overweight, obesity and their comorbidities; the contribu-
tion of SSB intakes to added sugars overconsumption; the need to implement
comprehensive and multipronged prevention strategies to which food-related taxes
could contribute; the very low nutritional value of SSBs and the existence of
healthy substitutes; optimistic simulations of SSB tax effects on prices, demand and
health; the possibility to invest SSB tax revenues in health promotion; and
encouraging results from countries where SSB taxes have recently been enacted.
The need to carefully monitor impacts on equity effects, potential substitution
effects, as well as industries’ and consumers’ reactions is also highlighted, but is
generally not considered as sufficient to justify inaction. The need for pilot testing
and careful monitoring is sometimes emphasized (Mytton et al. 2012; Blakely et al.
2014; Block and Willett 2013; Block 2013; Howard and Davies 2014; Mozaffarian
et al. 2014).

Conversely, scientific editorials, commentaries and brief reviews questioning
taxes’ benefits also exist. It should be noticed that these articles sometimes present
evidence not limited to SSB taxation but rather address food taxes in general.
Arguments include probable undesirable effects of such taxes on lower-income
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Fig. 13.1 Potential concerns expressed by various stakeholders may strongly influence the
decision-making process and jeopardize SSB taxation acceptability. Source Inspired from Fafard
(2008)
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groups; probable substitution effects jeopardizing positive impact on energy bal-
ance; probable lower effectiveness on heaviest SSB consumers, likely to be less
responsive to price changes; probable minimal contribution to improve public
health and negative impact on consumers’ welfare; imperfect (or absence of any)
control for industries’ and consumers’ reactions and preferences in tax simulations;
possible downturn on the local economy, especially for small businesses; existence
of other strategies potentially much more effective in addressing SSB overcon-
sumption and other risk factors (e.g. greater informational and educational efforts,
behavioural strategies and collaboration with the industry) (Just and Wansink 2012;
Devisch 2013a, b; Cornelsen et al. 2013; Lusk 2014; Winkler 2013a, b; Preece
2013; Cornelsen et al. 2015).

Finally, balanced scientific articles sometimes consider the pros and cons and do
not strongly take sides (Hawkes 2012; Conkle and Carter 2013; Papadopoulou et al.
2014). Recently, a group of Canadian and American experts in cardiovascular
health reviewed the evidence on food pricing policies aimed at preventing NCDs.
Although highlighting the numerous uncertainties as regards their effectiveness and
potential undesirable effects, the authors stressed that such approaches had been
recommended by leading international organizations and should continue to be a
focus point for researchers, health professionals and policy makers (Duhaney et al.
2015).

Among stakeholders, in Europe, fiscal policies aimed at obesity prevention have
proved particularly unpopular in comparison with other options such as increased
access to sports facilities, improved nutritional labelling, or advertising regulations
(Lobstein and Millstone 2006; Holdsworth et al. 2007). In the public opinion,
nutrition taxes do not rank highly acceptable either. The EATWELL survey con-
ducted over 3000 citizens in five countries (UK, Italy, Belgium, Denmark and
Poland) positioned fiscal measures among the “most opposed policies”. However,
55 % of respondents supported the proposal to “impose taxes on unhealthy food
and to use the proceeds to promote healthier eating” (UREAD 2012). The results of
a study based on 12 focus groups conducted in the London area in 2011–12 (n = 94
participants) confirmed that public support for food taxes was generally low. This
was essentially driven by doubts as regards tax effectiveness to change behaviours,
by mistrust in the governments’ actual intentions, and by the way the proceeds of
the tax would be used. The perception that food taxes would mainly be used as a
way to raise revenue rather than to promote the population’s health was particularly
emphasized (Somerville et al. 2015).

The beverage industry generally steps into that breach, arguing that SSB taxes
“have not proved to achieve any public health objectives and destroy jobs and
economic value” (Fooddrinktax.eu 2013). The counteradvocacy efforts of the
beverage industry have been successful in many places where soda taxes have not
been enacted, but also in countries where such a tax was in place. In Denmark, for
instance, the tax on soft drinks and juices was actually abolished in 2014, probably
dragged down with the rollback of the world-first tax on saturated fat, deemed
ineffective and administratively burdensome (Scott-Thomas 2013; Bødker et al.
2015). Such industry arguments were not always successful and even sometimes
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proved counterproductive. In France, where the beverage industry strongly opposed
the public health motivation of the soda tax proposed by the prime minister in
August 2011, the main soda manufacturer even announced his intention to suspend
a 17 M€ regional investment as a sign of protest. Facing unanimous critics from the
political sphere, the group retracted a few days later invoking a communication
mistake. In the meantime, a poll ordered by the beverage industry indicated that the
public opinion was mostly unfavourable to this tax and did not trust its obesity
prevention objective (Le Bodo et al. 2014). Notwithstanding, a few months after the
introduction of the French soda tax on 1 January 2012, the measure seemed to be
rather favourably perceived by the population. According to a survey conducted
over a subsample of nearly 2000 individuals participating in the Nutrinet-Santé
cohort study, half of the respondents were “generally supportive” of the tax and
57.7 % perceived it as “helpful in improving population health”. Interestingly, these
results are independent of SSB consumption level,1 but support for the tax is
significantly lower in respondents with lower education. Respondents were more
likely to support the tax if the revenue generated would be used for “healthcare
system improvement” (72.7 %) and “if the prices of other foods and beverages
(which are good for health) would go down” (71.5 %) (Julia et al. 2015).

In the USA, where SSB taxation has been much debated, similar acceptability
patterns have been observed. In 2010, results for a random-digit dialled telephone
survey (n = 592) analysed reactions to a 20 % tax announcement on SSBs. It
showed that only a minority of respondents (36 %) were supportive of the tax,
although 39 % indicated that they would reduce their consumption if SSBs would
be taxed (Rivard et al. 2012). Results from a large US representative survey on SSB
taxation acceptability conducted in 2011 also indicate that a majority of respondents
disagree with the proposal. Most frequently picked anti-tax arguments were that
such a tax “does not affect consumption of other unhealthy foods” (60 %), “is a
quick way for politicians to fill budget holes” (58 %), “is an unacceptable intrusion
of government into people’s lives” (53.8 %), “is opposed by most Americans”
(53 %) and “is harmful to the poor” (51 %). On the other hand, almost half agreed
that “sugar-sweetened beverages were the single largest contributor to obesity”
(49 %) and that “it would raise revenue for obesity prevention” (41 %) (Barry et al.
2013, p. 158). Another web-based public opinion survey on SSB reduction policies
conducted in 2012 from a nationally representative sample of the US population
shows that calorie labelling and removing drinks from schools are among the
policies receiving the strongest support, whereas taxes or portion size restrictions
were the most unpopular (Gollust et al. 2014). The local economic burden caused
by revenue and job losses related to SSB taxation is part of the commonly conveyed
anti-SSB tax messages (Niederdeppe et al. 2013; Jou et al. 2014). It echoes the
strong opposition from the beverage industry who spent substantial funds defeating

1Although equally supportive of SSB taxation, moderate and high SSB consumers (vs. low SSB
consumers) are less likely to believe that the measure will improve the population’s health (Julia
et al. 2015).

196 13 Social and Political Acceptability of Sugar-Sweetened Beverage Taxation



state taxation bills or local ballot measures such as in New York (2008, 2010),
Washington (2010), California and Colorado (2012) (Powell et al. 2014; Nixon
et al. 2015; Nestle 2015). To convey its arguments, the beverage industry has
particularly relied on industry trade associations (e.g. the American Beverage
Association) and local non-profit groups funded on purpose, also known as “anti-
soda tax coalitions”. Messages were spread via multiple channels (TV, radio,
billboards, spokespersons in the community) (Nixon et al. 2015, Nestle 2015).
Between 2009 and 2012, all SSB taxation bills submitted in 18 US states were
rejected (Yale Rudd Center 2014). In the city of Berkeley, where the first US
health-related soda tax was enacted in 2014, several contextual factors apparently
helped to convince a majority of voters. This includes a strong political commit-
ment, an early-started community-based advocacy campaign anticipating industry’s
efforts to dissuade the public, financial support from Bloomberg philanthropies and
other organizations, and precedents in the adoption of pioneering public health
measures (e.g. in tobacco control) (Dinkelspiel 2014; Nestle 2015).

Elsewhere in the world, the opposition from economic actors was also common
and sometimes was at the origins of a soda tax roll back or replacement. In Fiji, for
example, the domestic excise tax introduced in 2006 was replaced in 2007 with a
3 % fiscal import duty on raw materials “for the purpose of fairer administration and
collection of the duty across industry”. The industry certainly played a key role in
this regard, since manufacturers advocated that the tax had negatively impacted
their competitiveness (Thow et al. 2011, p. 57, 60). In India, the enactment of an
extra 5 % excise duty on aerated drinks in 2014 was followed by important
counteradvocacy efforts led by the Indian Beverage Association, which highlighted
its significant contribution to agricultural growth and employment as well as the
value of carbonated soft drinks in a country where “options of safe, convenient and
hygienic beverages are rather limited” (Indian Beverage Association 2014; The
Economic Times 2014). These movements likely contributed to replacing this duty
by a less soda-stigmatizing surtax in the 2015 budget. Maybe not for a long time: in
December 2015, India’s Chief Economic Advisor proposed a 40 % tax on aerated
beverages, which has been welcomed by public health advocates (India Resource
Center 2015; Ambwani 2015). Finally, in Mexico, in 2014, despite a strong
opposition from the beverage industry, the soda tax was adopted in an unusual
context where political groups had to join forces to support a large fiscal reform.
The president of Mexico himself supported the measure. The strong advocacy
efforts of the Allianza por la Salud Alimentaria, financially supported by the
Bloomberg philanthropies, also played an important role. Among the numerous
non-governmental organizations part of this Alliance, the pro-taxation campaign
conducted by the consumer group El poder del Consumidor was deemed particu-
larly decisive to increase the social acceptability of the tax. Strategic partnerships
with academics and politicians as well as the argument to use the tax proceeds to
promote access to clean water also appeared to be key for success (Astudillo 2014;
Rosenberg 2015; Nestle 2015).
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In other countries (e.g. in the UK, in Australia, in South Africa), debates are still
in progress and, for reasons similar to those quoted above, acceptability proves to
be an important challenge (Campbell 2015; Back 2015; Myers et al. 2015).

Across countries, it is noteworthy that tax increases (in general) consistently
receive greater public support when revenues from the tax are earmarked for
education, social and health causes. However, studying the tobacco case,
Doetinchem warns that “(…) to retain such support and realize the benefits in terms
of accountability and public trust”, the earmarking of tax revenues “(…) must be
strict, i.e. no topping-up from general taxation and no siphoning off to other pur-
poses” (2010, p. 6). This raises important but not insurmountable feasibility chal-
lenges (see Sect. 12.5).

In Canada, SSB taxation has also proved to be controversial. The pros and cons
positions advocated by experts, civil society actors, political representatives and in
the public opinion are exposed in the next sections.

13.2 Canadian Experts

Over the last few years, several Canadian initiatives including a discussion between
experts and/or stakeholders have issued favourable recommendations on SSB
taxation. To name a few, in 2010, a panel of academics considered the potential
impact of economic policies targeting obesity, diet and physical activity. On the
basis of scoping reviews and consultations, the group concluded that “overall, the
evidence is not sufficiently strong to provide clear policy direction” but observe that
the needed research to provide more evidence in this domain is “likely to be
complex and potentially unfeasible”, which is not a reason “to take no action”
(Faulkner et al. 2011, p. 1). Despite several concerns, the panel mostly agreed to
support the implementation of a caloric sweetened beverage tax as part of a com-
prehensive multilevel approach. Examining how to implement corollary fruit and
vegetable subsidies targeted at children and low-income households was also part
of the recommendations (Faulkner et al. 2011). Similar conclusions were issued
during another consensus conference, which gathered researchers, policy experts
and practitioners in 2011. Based on the available evidence including potential
impacts and political feasibility, SSB taxation was also presented as an “opportunity
to promote healthy eating” within “a multipronged comprehensive approach”
(Buhler et al. 2013, p. 100). It was particularly recommended that “provincial
governments undertake a synchronized adoption of an excise (per volume) tax of
$0.05/100 ml applied to all sugar-sweetened beverages sold in any form and in any
setting, and indicate the amount of such taxes on the label of the product” (Buhler
et al. 2013, p. 100). The group also recommended that half of the revenue from the
tax be allocated to healthy eating promotion. Finally, in 2014, an applied research
project led by the Evaluation Platform on Obesity Prevention (EPOP) and the
Quebec National Public Health Institute (Institut national de santé publique du
Québec) worked on the identification of priorities to improve healthy eating and
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physical activity behaviours in the province of Quebec. The project consisted in the
following: (1) a macroscopic portrait of existing initiatives; (2) a comparison of
these initiatives to international recommendations; (3) a deliberative forum
involving key experts and stakeholders; (4) a knowledge synthesis combining
scientific, contextual and informal evidence. In conclusion, “enacting a tax on
sugar-sweetened beverages and earmarking revenues for health promotion” was one
of the 50 actions suggested to improve healthy lifestyles in the province of Quebec
(Le Bodo et al. 2016, free translation).

Recently, two expert committees directly mandated by Quebec’s public
authorities have also recommended considering soda taxes as an option that could
be part of large prevention strategies. On the one hand, in March 2015, the final
report of the Quebec tax review Board2 (CEFQ) included a recommendation to
“evaluate the possibility to use taxation in order to reduce the consumption of some
food products “harmful” to health, including sugar-sweetened beverages”. The
report states that “only some empirical evidence are available to confirm the
existence of an association between this type of taxes and the fight against obesity
and related diseases” but adds that such a tax could be used as a “signal demon-
strating the attention devoted to the issue”. Finally, the report also mentioned that
“generated revenues should be reinvested in the fight against obesity to have a true
impact” and suggested earmarking revenues for school-based informational and
educational initiatives or broader informational measures such as nutrition labelling
improvements in restaurants (CEFQ 2015, p. 152, free translations). On the other
hand, the report of the Quebec Commissioner for sustainable development, part of
Auditor General annual report3 issued in June 2015, includes a section devoted to
the promotion of healthy eating behaviours. This report criticizes the absence of a
governmental position on the relevancy (or not) to implement measures promoting
healthier eating behaviours, such as the taxation of “junk food” (including car-
bonated beverages) (Vérificateur Général du Québec 2015).

At the opposite, not-for-profit “pro-business” research organizations such as the
Fraser Institute (Korstrom 2013) and the Montreal Economic Institute (Gratzer and
Guénette 2012; Kelly-Gagnon 2013) have explicitly disapproved SSB taxation
policies. Their reasoning highlight, among other things, that SSB consumption has
tended to decrease in Canada over the last years, that such a policy focused on a
single food category is unlikely to have a meaningful impact on obesity prevalence
(in particular because of substitution effects towards other calorie-dense foods and
beverages), that SSB taxation would most probably be regressive and would affect
all consumers whatever their lifestyle and health status are, that fat taxes (e.g. in

2The Quebec Tax Review Board has been officially appointed by decree in June 2014. The
mandate given by the government was to consider a potential reform of the Quebec tax system in
order to make it more competitive, efficient and equitable (CEFQ 2015).
3Quebec Auditor General annual report draws attention of the Members of Parliament on key
issues related to the use of public funds and goods. Since 2008, a volume of the report refers to the
activities of the Quebec Commissioner for sustainable development. It covers some educational,
social and health matters.
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Denmark) have proved economically damaging and administratively burdensome,
and that many other options are preferable to encourage better eating and physical
activity (e.g. via physical education in schools, urban planning, medical coun-
selling). Several of these arguments are also commonly used by the SSB industry to
oppose soda tax proposals (see next section).

13.3 Canadian Civil Society

In parallel, in the civil society, various organizations or their representatives pub-
licly expressed opinions supporting SSB taxation over the last years (see
Table 13.1). Most frequent pro-tax arguments include the rising overweight, obe-
sity and type-2 diabetes prevalence across the country (particularly in youth) and
alarming related costs for the society; the need to combine multiple actions at

Table 13.1 Examples of Canadian civil society organizations having publicly issued pro- or
anti-taxation statements at federal or provincial/territorial levels

Pro-taxation
statements

Federal Canadian Medical Association (PostmediaNews 2011a)
Chronic Diseases Prevention Alliance of Canada (CDPAC
2011)
Heart and Stroke Foundation of Canada (CNW 2013b; HSF
2014)
Canadian Diabetes Association (CDA 2015)
Dieticians of Canada (2016)

Provincial Quebec Weight Coalition (CQPP 2014)
Alberta Policy Coalition for Chronic Disease Prevention
(APCCP 2015).
Quebec Public Health Association (Association pour la santé
publique du Québec) (ASPQ 2012)
Ontario Medical Association (Toronto Star 2012)
Childhood Obesity Foundation (Stueck 2012)
British Columbia Healthy Living Alliance (BCHLA 2011)
British Columbia Medical Association Council on Health
Promotion (PostMediaNews 2011b)
Quebec Association of Medical Doctors specialized in
Community Health (Association des médecins spécialistes en
santé communautaire du Québec) (Lalonde 2014).

Anti-taxation
statements

Federal Canadian Beverage Association (CBA 2013; CNW 2012)
Food and Consumer Products of Canada (Guelf Mercury
2012)

Provincial Quebec Soft Drinks Bottlers Association (Association des
embouteilleurs de boissons gazeuses du Québec) (CNW
2013a)
Quebec Food Retailers Association (Association des
détaillants en alimentation du Québec) (Protégez-vous 2012)
Quebec Chambers of Commerce Federation (Fédération des
chambres de commerce du Québec) (Protégez-vous 2012)
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multiple levels to tackle obesity and NCDs; health risks related to SSB consump-
tion; low SSB nutritive value; strong youth-oriented SSB marketing; high SSB
intakes (particularly in adolescents); increasing consumption of new types of sugary
beverages over the last years (e.g. energy drinks, flavoured waters); the potential
effectiveness of taxation on behaviours as part of a multipronged approach
including other strategies (as proved successful in tobacco control); the potential
use of tax revenues to fund healthy living initiatives (especially towards
lower-income households); the fact that SSB taxation already took effect and
provided encouraging results in other countries (e.g. Mexico, France); and support
for soda taxes expressed by renowned scientific organizations.

At the opposite, SSB taxation has also been strongly contested, especially by
economic actors (see Table 13.1). Frequent anti-tax arguments include that an
educational approach is preferable to taxation; that SSBs are already taxed at a high
rate; that simplistic solutions focused on one single food or beverage cannot address
complex issues such as obesity; that SSB consumption decreased over the last years
in Canada while obesity rates continued to rise; that taxing SSBs would mainly
consist in raising additional fiscal revenues; that such a tax would not benefit public
health, would be regressive and could damage the local economy; and that the
beverage industry has already made significant nutritional improvements, has
adopted guidelines in terms of marketing to children and reduced SSB availability
in schools. To a much lower extent, consumers and citizen groups such as the
Canadian Taxpayers Federation (Le Journal de Québec 2011) and the Quebec
Not-for-Profit Association Option Consommateurs (Protégez-vous 2010; Le
Nouvelliste 2010) have punctually expressed hesitations and stated that SSB tax-
ation would be too interventionist and likely regressive.

This controversy was already reflected by an opinion survey conducted among
key policy influencers in Alberta and Manitoba in 2009 (provincial government,
municipal government, school boards, print media companies, and large work-
places; n = 236; response rate of 15 %): 57.4 % of the respondents were strongly or
somewhat supportive of a tax on unhealthy food and beverage. Greater support was
clearly obtained for individual-focused policy approaches (e.g. education programs
on healthy eating) and for some other environmental policies (e.g. policies for
school nutrition programs; banning the use of trans-fat in all food products). The
authors mentioned such results were expectable, considering that most respondents
were from governments and that, in these provinces, taxation is traditionally not
popular among policy makers (Raine et al. 2014).

13.4 Canadian Elected Representatives

In such a controversial climate, it is not surprising that the Federal Health Minister
(PostMediaNews 2012; La Presse Canadienne 2011) as well as provincial political
leaders from Quebec (Bissonnet 2015; Metro Montréal 2012), Ontario (Ferguson
2013), British Columbia (Korstrom 2013), New Brunswick (Leyral 2012),
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Newfoundland and Labrador (The Telegram 2013) and Nunavut (Greer 2010) so far
expressed doubts and reluctance to adopt new taxes on SSBs. A notable exception
is the pro-tax position adopted by the Quebec Health Minister in 2013, who
highlighted the health concerns related to SSB consumption and the potential
effectiveness of a tax to reduce SSB consumption (Teisceira-Lessard 2013). But
political turns did not let much time for the proposal to eventually expand beyond a
simple declaration of interest. At municipal level, only a few political leaders took a
stance on soda taxes. It probably relates to the fact that, in Canada, soda taxes are
unlikely to be part of municipal jurisdiction (see Sect. 12.2). However, in
December 2014, several Montreal city councillors submitted a motion asking the
provincial government to adopt a new special tax on SSBs as part of obesity
prevention efforts (CNW 2014; Rotrand et al. 2014). The proposal has been sup-
ported by several medical and civil society organizations but has been contested by
private organizations, including the soft drink bottlers and retailers, who strongly
called the mayor’s majority to reject it (Lalonde 2014). Finally, the soda tax pro-
posal was removed from the motion, which still draws attention of the provincial
government to the importance of inciting manufacturers to decrease significantly
the amount of calories consumed from their beverages (Ville de Montréal 2014).

13.5 Canadian Public Opinion

As elsewhere, a few polls sponsored by civil society groups show ambivalent
positions in the public opinion, depending on how the issue is framed. For instance,
according to an Ipsos Descarie survey for the Quebec Weight Coalition (CQPP) in
May 2010, 44 % of Canadian respondents (56 % of Quebecers) were in favour of a
special tax on sugary beverages but 70 % (77 % of Quebecers) supported an SSB
tax if revenues were “invested in preventing obesity and in promoting healthy
lifestyle choices” (Buhler et al. 2013, p. 98). Conversely, according to an Ipsos
survey for Refreshments Canada in January 2011, 87 % of Canadians (89 % of
Quebecers) felt that “the government should be educating the public about changing
their behaviour, not taxing them” (CNW 2011).

An Ipsos-Reid survey on childhood obesity prevention commissioned by the
Public Health Agency of Canada (PHAC) in February 2011 brings congruent
evidence. The telephone survey (representative sample of 1222 Canadian adults)
has shown that the support for taxation of junk food and sugary drinks was not as
high as for other options. Only 53 % supported (somewhat or strongly) the idea of
“adding a special tax on sugary drinks (e.g. soft drinks), to discourage people from
buying them”. However, the support climbed to 67 % when it was proposed to use
tax revenues “to fund other programs that fight childhood obesity”. The report notes
that low- and middle-income (vs. high-income) individuals were more likely to be
favourable. The qualitative research (based on eight focus groups nationwide in
Toronto, Halifax, Winnipeg and Montreal) has shown that food taxes were not very
popular either with two emerging positions: a minority considering that such taxes
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may have to be part of the solution, and a majority questioning the appropriateness,
effectiveness and equity of this measure (Ipsos-Reid 2011).

13.6 Importance to Consider Jointly Public Health
and Budgetary Rationales

The diversity of positions advocated on SSB taxation in Canada and elsewhere
suggests that public health considerations, economic concerns, tax design and
partisan politics influence the political debate on SSB taxation. Elsewhere in the
world, economic arguments ultimately proved more influential than public health
concerns for soda taxes to be adopted (Mosier 2013, Le Bodo et al. 2014).

Box 13.1: Sociopolitical circumstances having influenced the adoption of
a soda tax in France
France is one of the countries where a new tax on non-alcoholic beverages
recently came into force (see Table 1.1). To better understand the conditions
that may have influenced the formulation and the adoption of such a con-
troversial policy, a case study was built from a scoping review, newspaper
articles, and documents from public, academic and other sources. It reveals
that members of the French Parliament had regularly submitted health-related
food taxation bills (including SSBs) over the previous years. Various sce-
narios had also been elaborated at ministerial level, which suggests fiscal and
technical predispositions for a tax to be enacted. However, until 2010, no
proposals had received sufficient support (especially from the government) to
cross the legislative filter. Unexpectedly, during the summer 2011, in a
context of a severe economic crisis urging public authorities to reduce public
deficits, the government announced the inclusion of an excise soda tax
(€3.58 cents/L) as part of a package of fiscal measures included within the
2012 social security finance bill. The proposal made explicit the intention to
reduce SSB consumption (excluding water, juices with no added sugars, and
NCSBs) and to contribute to obesity prevention and healthcare funding.
A cascade of events followed this announcement. In October 2011, the
position adopted by influential members of the Parliament was particularly
critical: they pushed for the tax bill to be adopted, but did not adhere to the
public health perspective proposed by the Government. Instead, their main
objective was to raise fiscal revenue for a much different issue: relieving wage
costs in the farming sector. To these ends, this group of parliamentarians
proposed to double the tax rate and to extend the tax scope to NCSBs. After
political tergiversations in both chambers of the Parliament, two different taxes
were finally voted in order to preserve—to all appearances—both the public
heath objectives of the Government and the budgetary objective advocated at
the Parliament: (1) the first tax (€7.16 cents/l, eq. CAD 10.5 cents/l) targeted
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SSBs with half of its revenue earmarked for the National Health Insurance
System; (2) the second tax (€7.16 cents/l) targeted NCSBs with all of its
revenues earmarked for the general budget. The French Constitutional Council
judged that, along the legislative process, budgetary considerations had taken
precedence over the initial public health objectives of the tax. From this point
of view, paradoxically, the inclusion of NCSBs in the tax scope may have
precluded a constitutional breach: since SSBs and NCSBs were part of a same
objectively and rationally defined group of beverages, a budget-oriented tax on
both types of beverages became more defensible than could have been a
public-health-oriented tax. The two taxes came into force on 1 January 2012
(Le Bodo et al. 2014).

For example, the French case (see Box 13.1) illustrates that the soda tax proposal
was first officially announced by the Prime Minister and then strongly supported by
the Minister of Budget all along the legislative process. There are similarities with
the case of the Mexican soda tax, adopted in 2013 within a package of fiscal reforms
under the leadership of the Finance Ministry (Rosenberg 2015). Case studies of
soda taxes implemented in the Pacific (Fiji, Samoa, Nauru and French Polynesia)
also show how the interaction between the Ministries of Health, Finance and
Revenue was critical at every stage of the policy-making process for the enactment
of theses taxes. Actually, in most cases, the governmental budgetary and fiscal
priorities appeared to be as much (or even more) decisive as (than) public health
considerations to put the tax on the political agenda, to design it in a feasible way
and to make it adopted (Thow et al. 2011). Indeed, we observe that ministries of
finance and revenue generally manage the implementation and the administration of
soda taxes. The context of announcement of soda taxes makes it clear: it is more
often part of annual budgetary speeches pronounced by the Ministers of Finance or
Revenue or included in fiscal/budgetary laws and documentation rather than
introduced as part of public health plans (see references in Table 1.1). Therefore,
the propensity of a soda tax to be adopted clearly depends on budgetary, fiscal and
administrative considerations. On the one hand, soda taxation advocacy efforts
would certainly benefit from addressing such considerations rather than disre-
garding it and only focus on public health arguments (see also Chap. 12). On the
other hand, minimizing the public health rationale of a tax may put it at greater risk
of repeal in case of undesirable effects, as shown in the case of the Danish fat tax
(Bødker et al. 2015).

Ultimately, the implementation of a soda tax is an intervention of “political”
nature in its etymological sense.4 In the above-mentioned cases, political
decision-makers were certainly convinced that this policy would produce more
good than harm, and they made decisions within a window of political opportunity.

4The word “politic” comes from the Greek “politikos”, meaning the matters “pertaining to the state
and its administration or to the public life” (Etymonline 2015).
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The “human factor” in the final steps of such a complex and lengthy decision
process cannot be underestimated.

A constructive dialogue with all stakeholders may be an essential way to address
concerns and prevent implementation failures (Fafard 2008). For example, a
consensus-based approach could be a first step in that direction. In Australia, a
panel of 12 Australian experts in childhood obesity including nutrition profes-
sionals, academics and clinicians was formed to consider the rational for food taxes.
Discussions addressed issues of food categorization and definitions, degree of
consensus on the evidence base, complexity of tax designs, potential opposition and
adaptations by the industry, and equity concerns. Although the overconsumption of
several food and drink categories was highlighted, sugar-sweetened beverages were
almost the only category considered “amenable” to taxation (as part of a compre-
hensive strategy). The panel also suggested complementary subsidies on healthier
foods (Pitt et al. 2014).

Alternatively, a stakeholders’ consultation may prove relevant. For example, in
2012, the Institute of Public Health in Ireland (IPHI) was requested by the
Department of Health to conduct a health impact assessment of a 10 % SSB tax-
ation policy. It included a one-day consultation with 50 stakeholders including
representatives of industry groups, health organizations, the civil society (con-
sumers, youth, disadvantaged groups) and academic experts. Main objectives were
to share knowledge and draw recommendations. It appeared to add value to the
whole process, which also included a literature review, economic simulations and a
survey of opinion (IPHI 2012).

Finally, in Brisbane (Australia), a citizens’ jury was invited over two days to
learn, debate and deliberate on the relevancy of a food and drink taxation to reduce
childhood obesity. This democratic approach provided some unanimous positions
(particularly in favour of SSB taxation and earmarking of tax revenues for health
promotion) and was deemed useful in engaging the public in the decision-making
process (Moretto et al. 2014).

In Canada, as suggested by analyses of the public discourse, the prospect for
SSB taxation under a conservative government was unlikely, up until the political
landscape changed in October 2015 with the election that put the liberal party in
power. At provincial level, enforcing an excise tax is technically difficult but a
special tax on SSBs sold at retail according to the tobacco and alcohol special tax
models may be a feasible alternative (see Sect. 12.3). Over the last years, data
suggest that SSB taxation has been increasingly and more intensively debated in
Quebec than in other provinces. This includes advocacy efforts of a vocal coalition
group on weight-related issues, a strong opposition by other actors including the
beverage industry, the pros and cons statements from academic experts, contribu-
tions from a research group at Laval University (Université Laval) working in
collaboration with the Quebec National Public Health Institute (Institut national de
santé publique du Québec) opinion polls showing support for taxation conditional
to proper earmarking of revenues, an increasing interest at the public health
administrative level, and varying statements by successive health ministers. All
these elements suggest a maturation of SSB taxation proposals, which may favour
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the adoption of a tax should a political window of opportunity open (Le Bodo et al.
2015).

Finally, we have previously stressed the fact that SSB taxation should not be
considered as a “magic bullet” but rather as a contributing instrument within a
comprehensive prevention strategy (see Sect. 3.1). This also suggests that instead of
considering SSB taxation political acceptability in isolation, such a tax should
rather be debated with the intention (or not) to make it part of a governmental
intersectoral strategy aimed at promoting healthy eating, preventing obesity and
related non-communicable diseases.

Key messages

– The relevancy of health-related food taxes remains debated at interna-
tional level and in Canada. It often appears to be less popular than other
nutritional policies.

– Soda tax proposals are often subject to intense advocacy efforts. Public
support for soda taxes generally increases if tax revenues are to be ear-
marked for health promotion initiatives and social programs.

– In the political arena, the propensity of a “soda tax” to be adopted seems
to depend highly on political leadership as well as on budgetary, fiscal and
administrative considerations.

– In Canada, SSB taxation has been more intensively debated in Quebec
than in other provinces, which may favour the adoption of a tax should a
political window of opportunity open.

– A constructive dialogue with stakeholders seems necessary to support
decision-making and, eventually, to prevent implementation failures.
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Chapter 14
Evaluability of Sugar-Sweetened Beverage
Taxation

Abstract Taxes on soda/sugar-sweetened beverages (SSBs) implemented across
the world are still little evaluated. Yet, evaluating the effects and impact of soda
taxes is critical to provide evidence with more confidence and external validity than
what currently provide simulations and experimental trials. Planning a detailed and
robust evaluation prior to implementation is essential. In the case of a price-induced
behavioural logic, evaluation should focus on SSB price, SSB intakes, energy
balance and eventually health outcomes. Key methodological aspects have to be
considered in order to be able to disentangle tax-specific effects from other factors.
In the case of a fiscal logic, the evaluation would minimally consist in the collection
and monitoring of tax revenues as well as in the monitoring of how tax proceeds are
earmarked for specific uses, such as health promotion initiatives. Finally, in the case
of a signal-induced denormalization logic, evaluation may focus on the public
perception of the tax as well as on reactions of manufacturers.

14.1 Importance of Sugar-Sweetened Beverage
(SSB) Taxation Evaluation

Although governments increasingly consider the implementation of
nutrition-related taxes, the importance to plan the evaluation of these policies is
rarely discussed (Mytton et al. 2014; WHO 2015). Yet, it is critical for several
reasons:

1. The effects of SSB taxes implemented across the world are still little docu-
mented. Mytton et al. (2014) highlight that the evaluation of ongoing large-scale
natural experiments is needed to provide evidence with more external validity
than what currently provides simulations and experimental trials.

2. Even if an ex-ante evaluation is conducted, in the complex area of chronic
disease prevention policies, decisions often have to be made despite incomplete
evidence: it makes ex-post-evaluation even more essential for summative and
formative purposes.
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3. Because of the uncertainties surrounding SSB taxation effects (see part II of this
book), it seems even more essential to plan a detailed and robust evaluation in
advance.

Hence, allocating resources for the evaluation of an eventual SSB taxation policy
in Canada would be essential. For example, some have suggested that government
use a part of the revenues from nutrition taxes (e.g. 1 %) for evaluation purposes
(Smed and Robertson 2012). The evaluation plan of an SSB taxation policy should
be carefully designed in advance. On purpose, an evaluability assessment is
desirable to confirm if the policy can be evaluated in a reliable and credible way
(Leclerc 2012). A full assessment includes many components (e.g. policy context
and conception, observation of the policy if ongoing, demonstration of reasons why
evaluation is necessary), which is beyond the scope of this chapter. But logic
models (see Chap. 4), at least, are helpful to identify key variables, to assess
whether expected outcomes are realistic, achievable and measurable, and to identify
the data to be measured and collected. The following sections address some of these
concerns.

As a preamble, we have previously argued that SSB taxation should rather be
considered as a contributing instrument within a comprehensive intersectoral
strategy aimed to decrease SSB overconsumption and prevent NCDs rather than an
isolated measure (see Sect. 3.2). Therefore, it is essential to plan the evaluation of a
soda tax as part of a larger evaluation strategy accounting for the multiple healthy
eating promotion interventions concurrently pursued. Such a strategy falls out of the
scope of this book but, in this regard, we encourage the reader to consult the WHO
framework to monitor and evaluate the implementation of the global strategy on
diet, physical activity and health (WHO 2008). It illustrates how an action can be
monitored and evaluated as a component part of a larger evaluation strategy.
Keeping this perspective in mind, the following sections describe how the contri-
bution of a soda tax can be specifically assessed.

14.2 Evaluation of a Price-Induced Behavioural Logic

In the case of a price-induced behavioural logic, evaluation should focus on SSB
price, SSB intakes, energy balance and eventually health outcomes (see Chaps. 4–7).
However, unlike clinical trials using experimental and quasi-experimental designs, a
“real-world” population-based policy such as SSB taxation cannot be controlled and
evaluated the same way (Mytton et al. 2014).

Mytton et al. (2014) highlight that taxation effects on behaviours and health may
be disrupted by a myriad of contextual factors and confounders whose precise
influence is difficult to identify and account for (see Sects. 5.1, 6.2 and 7.1).
Additionally, SSB taxation would probably occur concomitantly with other
large-scale interventions (mass communication campaigns, nutrition labelling, etc.),
which complicates the demonstration of causal inferences and tax-specific effects
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(Colchero et al. 2016). As presented in part II of this book, empirical evidence
confirms that a significant tax resulting in a 10–20 % price increase can signifi-
cantly reduce SSB consumption, but effects on energy intakes, obesity and health
may be negligible and, therefore, hardly detectable. In such circumstances, although
the surveillance of obesity and chronic diseases should remain a public health
priority, as others (Mytton et al. 2014; WHO 2015), we consider that the evaluation
of SSB taxes should primarily focus on intermediary effects (e.g. on price and
consumption). Provided such effects are well documented, their contribution to
health outcomes may be assessed. Multiple sources of evidence should be used and
triangulation efforts should be made to increase confidence in conclusions (Chatterji
et al. 2014; Mytton et al. 2014).

To do so, databases should provide disaggregated and objective information on
SSB marketing practices in general, and on SSB pricing in particular:

• The degree to which the tax has been effectively passed on to consumer prices
should be estimable (see Chap. 5). In the case of an excise tax (generally applied
on the manufacturer or the first importer), a thorough monitoring of the man-
ufacturing price (when out of the factory) and the retail price (paid by the
consumer in the store) gives an indication of how the private sector reacted to
the tax and at which level(s) the tax may have been under- or overshifted
(Berardi et al. 2012; Ecorys 2014).

• Obviously, the categorization used in the data set should match as far as possible
the fiscal nomenclature used to distinguish taxed and untaxed products (INSP
2014; Ecorys 2014). Most importantly, the data set should cover the period of
implementation of the tax, should provide a high temporal resolution, and
should allow robustness checks to discriminate tax effects from other contextual
influences in the long term (i.e. data available for a broad range of products
(taxed and untaxed) across the territory, several years before and after the
enactment of the tax, and at sufficiently close time intervals) (Mytton et al. 2014;
Grogger 2015).

Databases should also ideally provide disaggregated and objective information
on SSB purchases (date, quantity, price, category, nutrition facts, packaging format,
point of sale characteristics, promotions, etc.) (see Chaps. 6 and 7) (Sharma et al.
2014).

• Data on a broad range of foods and beverages would be desirable to fully
account for potential substitution effects with untaxed products (e.g. diet drinks,
sparkling and still plain water, 100 % juices, flavoured water with non-caloric
sweeteners, milk) (Nghiem et al. 2013). As mentioned before, the categorization
of the data set should make possible the distinction between taxed and untaxed
products (INSP 2014; Ecorys 2014). It may also be interesting to detect whether
consumers switch from premium to non-premium products, since the latter are
generally cheaper but present a similar nutritional profile. For the same reasons,
datasets distinguishing branded products and private labels are valuable (Ecorys
2014; Berardi et al. 2012). Finally, as previously mentioned, the dataset should
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provide a high temporal resolution to discriminate as far as possible price effects
on SSB demand from other contextual factors (Mytton et al. 2014; Colchero
et al. 2016).

• The dataset should be based on a large and representative sample of consumers.
Ideally, detailed characteristics should be individually documented (age,
income, baseline SSB consumption, eating habits, health status, etc.) since these
may work as effect modifiers at various stages of the intervention logic (Mytton
et al. 2014). In particular, such data are necessary to evaluate potential inequities
resulting from the tax (e.g. degree to which vulnerable households may suffer a
larger tax burden and lower consumption changes) (see Sect. 4.4) and to analyse
tax effectiveness across population subgroups (e.g. in youth, in large SSB
consumers, in overweight or obese people) (see Chap. 8). Alternatively,
aggregated data (i.e. total consumer demand on a given territory) may be used,
provided the total number of inhabitants is accounted for (Ecorys 2014).

• Commercial panels of consumers primarily used for business purposes generally
provide the aforementioned information, but these are unfortunately very
expensive until they fall outdated. Another drawback is that they may only
include scanner data from supermarket purchases and do not account for other
purchases (e.g. take away, corner stores), which may represent the biggest part
of SSB purchases. Alternatively, aggregated statistics on average prices and
total consumer demand may provide workable information on a broad scope of
items, although analyses are more restricted and consumers’ profile is generally
missing in these datasets. In complement, population-based nutrition and health
surveys may be used to document consumption changes, but they present
several disadvantages (large time intervals, self-reported data, beverage cate-
gories weakly differentiated) (Nghiem et al. 2013; Mytton et al. 2014; Sharma
et al. 2014; Ecorys 2014). For example, the Canadian Community Health
Survey (CCHS)—Nutrition is a national health survey collecting information
from a representative sample of Canadians. The survey encompasses
self-reported data on eating habits, including SSB consumption. Data collection
instruments consist in a 24-h dietary recall operated by a computer-assisted
personal interview (CAPI) and, for approximately 30 % of respondents, in a
second dietary recall using a computer-assisted telephone interview (CATI)
(Statistics Canada 2014). Unfortunately, CCHS-Nutrition was last done in 2004
and is only currently being repeated (data collection in 2015, data release in
2017): this large time interval would definitely have to be narrowed in the future
if such a survey were to be used for SSB taxation evaluation purposes (e.g. for
analyses of interrupted time series).

As far as possible, when using price and demand data, sophisticated models
should enable to correct for seasonality and other important confounding factors
(Bahl et al. 2003; Freithem et al. 2009). The recent evaluation of the Mexican soda
tax impact on SSB purchases provides a pioneering example in this regard
(Colchero et al. 2016). In Canada, interrupted times series have been used to
evaluate the impact of alcohol taxation at provincial level and may also be adapted
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to the evaluation of an SSB taxation policy (Stockwell et al. 2012). Although it is
almost impossible to have a control site, territories not concerned by the tax on the
same period may be used as imperfect comparison sites (e.g. a neighbouring
country or province). For example, in Canada, Stockwell et al. (2012) have used
such methods to perform an impact evaluation of a minimum alcohol price increase
in Saskatchewan in 2010. In this case, the Saskatchewan Liquor and Gaming
Authority (SLGA) sales and price data were computed 2 years before and after the
minimum price increase of different types of alcoholic beverages, on a monthly
basis. The model included adjustment for household income, cost of living,
socio-demographic variables, consumption of other alcoholic beverages, trends in
the data, and seasonality. It has demonstrated that a 10 % increase in minimum
prices significantly reduced the consumption of various beverages in the range of
5–25 %. In the meantime, no changes were observed in the neighbouring province
of Alberta, which reinforces the assumption that the effects observed are linked with
the minimum pricing policy (Stockwell et al. 2012).

To increase confidence in the results, undesirable or competing effects should be
estimated in parallel (see Chap. 9). This may include a monitoring of major
influences on food and beverage prices (e.g. macroeconomic changes in sugar price
policies), potential market distortion effects on SSB consumption (e.g. increased
cross-border shopping in adjacent regions) and other large-scale public health
interventions (e.g. removal of vending machines within and nearby schools).

14.3 Evaluation of a Fiscal Logic

In the case of a fiscal logic, the evaluation would minimally consist in the collection
and monitoring of tax revenues as well as in the monitoring of how tax revenues are
earmarked for specific uses, such as health promotion initiatives and social pro-
grams (see Chap. 10). Eventually, the process and impact of those initiatives could
also be evaluated since it may document indirect tax effects on the behaviours and
health of the population. The monitoring of tax revenues may be easier when the tax
policy instruments are already routinely used by the government (e.g. sales or
excise taxes), but has proved to be much more complex when this was not the case,
as shown for the Danish “fat tax” in 2010 (see Sect. 9.1) (Smed 2012; Bødker et al.
2015). It should be emphasized that, so far, the evaluation of the earmarking of
tobacco taxes across the world is considered to be weak (see Sect. 10.4). As a
result, the WHO recently recommended allocating funds for the evaluation of
tobacco taxes’ earmarking in order to improve existing mechanisms and introduce
innovative ones where earmarking is not already used (WHO 2012). Similar
challenges should be anticipated in the case of soda taxes.

Finally, from a fiscal and economic viewpoint, the benefits of a new tax should
be weighed against potential undesirable effects, e.g. in terms of competitiveness
(see Chap. 9). Such evaluation requires accessing and analysing data on adminis-
trative costs, manufacturing prices, retail prices, number of companies, number of
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persons employed, investments, gross income, profits and trade flows (Ecorys
2014a). Aggregated statistics are sometimes publicly administered and available
upon special request, but this may not be sufficient. It may require contacting
various organizations on purpose (chambers of commerce, food and beverage
industry associations, etc.) to obtain complementary information and datasets
(Ecorys 2014).

14.4 Evaluation of a Signal-Induced Denormalization
Logic

In the case of a signal-induced denormalization logic, evaluation may focus on the
public awareness of the tax, as well as on the characteristics that may favour tax
acceptance and behaviour changes in the population (e.g. socio-demographic and
dietary profiles of respondents) (see Chap. 11). Interesting evaluation data from the
French Nutrinet-Santé cohort study have been published in this regard (Julia et al.
2015). It would also be relevant to monitor the perception of the tax (and its impact)
by all stakeholders, in particular those highly involved in the implementation
process (e.g. manufacturers, retailers). Finally, monitoring reformulation and mar-
keting practices that may be related to the tax would also be of interest (Ecorys
2014) (see Chap. 11). More globally, it appears that social norms on SSB con-
sumption (and diet in general) are poorly explored. It has been recommended to
conduct exploratory research and targeted surveys on diet perceptions and repre-
sentations, on the meanings given to own and others’ eating behaviours, and on
how these fit into social connections (Baril et al. 2014; Robinson et al. 2014).

14.5 The Challenge of Economic Evaluations

Finally, provided distal effects of SSB taxation on health outcomes and well-being
can be estimated satisfactorily, cost-effectiveness, cost-utility and cost–benefit
evaluations may be undertaken. Depending on the data available, such evaluations
could weigh tax-related costs (i.e. administrative burden, consumers’ welfare los-
ses, potential negative impact on the economy) against tax-related benefits (i.e.
revenues generated, population health status improvements, cost reductions from
fewer obesity-related diseases, increased productivity at work) (Smed and
Robertson 2012; Étilé 2012; Gortmaker et al. 2011; Sassi 2010; Moodie et al.
2013). Such evaluations are generally conducted ex-ante, although ex-post eco-
nomic evaluations would definitely be relevant for accountability purposes.
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Key messages

– Evaluating the effects and impact of soda taxes is critical to provide
evidence with more external validity than what currently provide simu-
lations and experimental trials.

– Uncertainties surrounding soda tax effects make even more essential to
plan a robust evaluation. Appropriate methods should be used and cor-
responding databases should be available.

– In the case of a price-induced behavioural logic, evaluation should focus
on SSB price, SSB intakes, energy balance and eventually health out-
comes. As far as possible, tax-specific effects should be disentangled from
other factors.

– In the case of a fiscal logic, the evaluation would minimally consist in the
collection and monitoring of tax revenues as well as in the monitoring of
how tax proceeds are earmarked for specific uses.

– In the case of a signal-induced denormalization logic, evaluation may
focus on the public awareness of the tax as well as on reformulation and
marketing practices of manufacturers.
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Chapter 15
Conclusion

Abstract The evidence gathered in this book indicates that, provided several
considerations are accounted for, a tax on soda/sugar-sweetened beverages (SSBs)
could be part of a portfolio of nutrition-enhancing policies in Canada. Considering
that public health objectives should be as specific, measurable, achievable, realistic
and time-bound as possible, the focus of a tax could be the following: in a short
term, to raise awareness of the population on the importance to avoid SSB over-
consumption; in a medium term, to raise fiscal revenues truly earmarked for
health-oriented causes; and in a medium to longer term, to contribute reducing SSB
overconsumption while increasing healthier beverage choices in the population.
Persistent concerns and uncertainties in terms of SSB taxation rationale, potential
impact and implementation should be further discussed prior to implementation. It
may not justify inaction. If a tax is to be adopted, a detailed and robust evaluation
plan should be designed ex-ante. Preliminary effects should be carefully monitored
to fully assess the relevancy of this policy in Canada as well as for the benefit of
other jurisdictions.

Although life expectancy in Canada is among the highest worldwide, the burden of
non-communicable diseases (NCDs) is threatening. Cardiovascular diseases, can-
cer, diabetes and chronic respiratory diseases are predominant causes of illnesses
and deaths. About one in five Canadian adults live with at least one of these
diseases, including one in 10 suffering from diabetes (PHAC 2015). Obesity is
known to increase the risk of a number of these conditions (AICR/WCRF 2007;
WHO 2011). According to statistical data collected in 2012–2013, about one in four
Canadian adults and above one in 10 Canadian children are obese (PHAC 2015).
These figures have significantly increased over the last decades. The Canadian
economic burden related to obesity and its comorbidities has been estimated to be
between $4.6 and $7.1 billion in 2008 (CIHI/PHAC 2011). Although strong evi-
dence indicates that a healthful diet is a key protective factor (AICR/WCRF 2007;
Mozzafarian 2014), eating habits of many Canadians are not in line with the food
guide’s recommendations (Garriguet 2007; PHAC 2015). To tackle the issue,
healthy eating promotion is crucial. So far, nutritional policies aimed at informing
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consumers about the benefits of a healthful diet have led to modest impacts on
consumers’ behaviours and health. Therefore, it has been increasingly suggested
(including in Canada) to implement policies and regulations targeting the market
environment, such as food taxes (Réquillart and Soler 2014; Tourigny et al. 2014;
Duhaney et al. 2015).

As recommendations and evidence supporting “unhealthy food” taxation have
grown over the last 10 years, sodas1 were increasingly targeted because of their
high sugar content, their poor nutritive value, the health risks related to their
overconsumption, the high intakes often observed in youth and the aggressive
marketing practices of manufacturers (Brownell and Frieden 2009; Brownell et al.
2009; Lustig et al. 2012; Block and Willett 2013; Mytton 2015). The introduction
of this book shows that, since 2006, taxes on soda or sugar-sweetened beverage
(SSB) have been reinforced or newly introduced for public health reasons in over
20 jurisdictions across the world (see Chap. 1). However, SSB taxation remains
controversial (Chaloupka et al. 2011; Fletcher et al. 2011; Sarlio-Lähteenkorva and
Winckler 2015) and many governments remain hesitant or reluctant to tax SSB: it is
the case at federal and provincial levels in Canada. Therefore, this book attempted
to advance knowledge on the following question: Is it relevant to tax soda for
public health in Canada?

To tackle this endeavour, we have conducted a realist review of literature and
used knowledge synthesis techniques (Pawson et al. 2005; Morestin et al. 2011) in
order to consider the rationale (WHY), the potential impact (WHAT) and the
applicability (HOW) of an SSB taxation policy. This knowledge-breaking per-
spective builds on conceptual frameworks aimed to guide decision-making in
public health and in the complex field of obesity prevention (Swinburn et al. 2005;
Morestin et al. 2011; Chatterji et al. 2014). Such questions called for an interdis-
ciplinary approach including various types of data from nutrition, public health,
health economics, health policy, law and communication. International evidence—
especially from taxes implemented in the “real world”—was considered essential.
Therefore, while this book focuses on how the evidence fits into the Canadian
context, many of the ideas put forward may be informative for other jurisdictions.
Results have been subdivided into three main sections focused on the following:
SSB taxation rationale (Part I, Chaps. 2–4), SSB taxation impacts (Part II, Chaps. 5
–11) and SSB taxation applicability (Part III, Chaps. 12–14).

This last chapter builds on all key messages formulated along the book (see also
Appendix 1) and proposes a multidimensional graphic representation articulating
14 components that appear to us worth considering to answer the research question
(see Fig. 15.1). In conclusion, we briefly highlight the lessons learnt on each of
these components.

1In the context of nutrition policies, the term “soda”, although originally designating carbonated
beverage, frequently and commonly refers to sugar-sweetened beverage (SSB). In this book, both
terms are used in an interchangeable manner.
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Fig. 15.1 Multidimensional perspective aimed at supporting evidence gathering and decision-making
to the question: Is it relevant to tax sugar-sweetened beverages? (See also Appendix 1 for all key
messages corresponding to the numeration). Dimension titles: 1 Sugar-sweetened beverages (SSBs)
and health; 2 Taxation value as a public health instrument; 3 Ethical concerns onSSB taxation; 4 SSB
taxation logics; 5 Taxation effects on SSB prices; 6 Taxation effects on SSB demand; 7 SSB taxation
effects on energy balance and health; 8 SSB taxation distributional effects; 9 SSB taxation undesirable
effects; 10 Fiscal revenues from SSB taxation; 11 Signal effects of SSB taxation; 12 Feasibility of SSB
taxation; 13 Acceptability of SSB taxation; and 14 Evaluability of SSB taxation
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Part I of the book has highlighted why soda taxes may be justified from a
public health perspective:

• First, the evidence reviewed in Chap. 2 indicates that SSB consumption is
certainly not the only risk factor to focus on to achieve significant changes in the
prevention of NCDs: a combination of various strategies at different levels and
in multiple settings is necessary. However, an important burden of proof justifies
specific prevention efforts towards SSB overconsumption in Canada: (1) SSBs
represent a significant proportion of sugar intake and daily calories in some
groups of the Canadian population, youth in particular; (2) SSB overcon-
sumption has been consistently associated with various health risks, including
weight gain, type-2 diabetes and dental caries; (3) SSBs have a particularly low
nutritive value; and (4) SSB overconsumption is stimulated by intense mar-
keting practices 1 .

• What about the solutions? To tackle SSB overconsumption, the evidence pre-
sented in Chap. 3 indicates that taxation is certainly not the only policy option to
focus on. It is generally recommended to implement a portfolio of various
congruent interventions aimed at raising awareness, educating the public and
changing the environment (in terms of SSB offering, price, accessibility,
advertising, etc.). Within this portfolio of actions, which would gain to be
developed within an intersectoral governmental health promotion strategy, we
argue that taxation deserves particular attention. Indeed, it may reach a critical
mass of the population at a low cost of implementation and generate fiscal
revenues. Altogether, SSB taxation has the potential for high cost-effectiveness.
Additionally, taxation has proved useful as part of other public health efforts,
e.g. within tobacco control strategies 2 .

• Notwithstanding the aforementioned justifications, SSB taxation is a contro-
versial policy and ethical concerns (e.g. in terms of freedom of choice, auton-
omy and equity) need to be addressed collectively prior to a tax taking effect.
Several arguments have been advanced in this book to indicate that SSB tax-
ation would be ethically defensible (see Chap. 4). Ultimately, a democratic
dialogue involving all stakeholders may help to inform decisions 3 .

• To contribute disentangling the debate, Chap. 4 argues that it is essential to
make clear which public health objective(s) would be pursued by SSB taxation
in order to properly assess its relevancy on a Canadian ground. Three SSB
taxation logics (not mutually exclusive) are generally distinguished: (1) a
price-induced behavioural logic (i.e. taxing SSBs to increase prices and reduce
consumption), (2) a fiscal logic (i.e. taxing SSBs to raise revenues to be ear-
marked for public health causes) and (3) a signal-induced denormalization logic
(i.e. taxing SSBs to send an “alarm signal” to consumers and a “coercive signal”
to manufacturers) 4 .

Part II of this book reviewed evidence on the potential impacts of these three
taxation logics:
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• As regards a price-induced behavioural logic: Chap. 5 illustrates that factors
other than a tax may influence price changes: disentangling the influence of
tax-specific effects from these other factors is challenging. However, interna-
tional evidence clearly suggests that a tax applied on SSBs on a large territory
(eq. to a province, state or country) tends to be shifted to prices, possibly below
or beyond the increase theoretically expected from the tax 5 . Evidence also
indicates that significant price hikes (10–20 %) would most probably be fol-
lowed by a reduction in SSB purchases, although the magnitude and sustain-
ability of this effect as well as its variability across beverage types remain
unclear 6 . As regards SSB tax impact on energy balance and health, objectives
should be stated very carefully: there is consistent evidence indicating that the
reduction in SSB intakes resulting from a tax could be compensated (at least to
some extent) by increased consumption of other caloric foods and drinks (the
so-called “substitution effects”). In any cases, we should remember that con-
sidered in isolation, the effects of most obesity prevention policies on health
outcomes are difficult to detect due to many competing factors and interven-
tions. Therefore, it seems inappropriate to expect tax-induced skyrocketing
improvements in the population’s health in a short to medium term. Instead, a
careful monitoring of intermediary tax effects on prices, demand and substitu-
tions is essential 7 . Other potential pitfalls should be considered. First, evidence
remains unclear about the extent to which the core target (youth, high SSB
consumers) would be reached by the policy. More research and evaluations will
be crucial in this area. Secondly, SSB taxation raises equity concerns: the tax
burden would likely be modest and acceptable for most of the population but
may impact more negatively low-income households consuming large quantities
of SSBs and not prone to reduce their consumption. This could be somewhat
compensated if tax revenues can be truly earmarked for health promotion ini-
tiatives and social programmes 8 . Finally, potential undesirable effects on
business and industry are sometimes mentioned but remain poorly documented.
Simulations and anecdotal evidence suggest that such effects would likely be
limited, in particular if the tax scope is restricted to SSBs 9 . Finally, as for many
policies, all the impacts of a tax (and their magnitude) cannot be fully antici-
pated before large-scale natural experimentation. This may not justify inaction.
If a tax is to be adopted in Canada, a detailed and robust evaluation plan should
be designed ex-ante, and preliminary effects should be carefully monitored
before extending implementation in a longer term 14 .

• As regards the fiscal SSB taxation logic (see Chap. 10): from a public health
perspective, evidence indicates that taxing SSBs as a way to raise fiscal revenues
could be acceptable, realistic and rapidly achievable, provided important clari-
fications and commitments are made: (1) targeting SSBs specifically should be
clearly motivated from a nutritional perspective; (2) this fiscal logic could
reasonably be accompanied with a behavioural objective to reduce SSB con-
sumption in the population; (3) if SSB demand decreases significantly overtime,
a new tax will at worst generate fewer revenues, but it will always be more than
if the tax was absent; and (4) earmarking tax revenues for health care or health
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promotion activities could bring additional public health benefits, counterbal-
ance inequity concerns and favour the social acceptability of the tax. However, it
appears desirable to ensure that tax revenues will be truly earmarked for such
initiatives 10 .

• As regards the signal-induced denormalization logic (see Chap. 11): the
evidence gathered confirms that social norms are a significant driver of SSB
consumption habits, especially in adolescents. Parallel data indicate that SSB
taxation, within a comprehensive strategy, may work as a signal altering SSB
consumption norms, but concrete evidence is limited and counteracting effects
cannot be ruled out. The degree of acceptability of the tax in the public opinion
should be explored and could be used as a proxy to measure “signal effects” in
the population. SSB taxation may also be used as a “coercive signal” pushing
manufacturers to develop healthier products 11 . Here again, if a tax is to be
adopted, preliminary impacts should be carefully monitored 14 .

Finally, Part III of the book raises several applicability challenges:

• Administratively speaking (see Chap. 12), taxing SSBs via an excise duty levied
on the manufacturer is preferentially recommended in the literature: this
mechanism is likely feasible at the federal level only in Canada. Since most
proposals have been made at the provincial/territorial level, it is worth exploring
other options. For example, a special tax directly levied on the consumer at the
point of purchase could be an alternative in these jurisdictions. Specific taxes
applied on alcohol and tobacco in several provinces may be used as a model.
Also, defining the taxation scope would likely raise some issues since the
Canadian fiscal nomenclature currently does not distinguish carbonated bever-
ages according to calorie content and composition. Finally, Chap. 12 highlights
that a robust mechanism facilitating the administration and the earmarking of tax
revenues for health promotion initiatives and social programmes would likely be
desirable and feasible in Canada 12 .

• Chapter 13 questions the social and political acceptability of an SSB taxation
policy. As in many countries, SSB taxation is controversial among Canadian
stakeholders and in the general population. Earmarking tax revenues for health
promotion initiatives may partly solve this issue. Additionally, the human factor
in the decision-making process at federal or provincial level should not be
underestimated. In other countries, several conditions seem to have contributed
to opening a window of political opportunity for the adoption of a soda tax, such
as a government in favour of social policies, a difficult budgetary situation and a
convinced champion at the highest political level. In all cases, initiating a dia-
logue with all stakeholders seems valuable to support decision-making and,
eventually, to prevent implementation failures. In this regard, deliberative pro-
cesses involving experts, decision-makers and civil society actors have proved
to be useful: it can enrich scientific and contextual evidence with experiential
and colloquial knowledge and it can help disentangle controversies (Lomas et al.
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2005; Morestin et al. 2011). We hope this book could be an informative material
for such initiatives 13 .

• Finally, Chap. 14 underlines that evaluating the effects and impact of soda taxes
is critical to provide evidence with more external validity than what currently
provide simulations and experimental trials. Allocating resources on purpose is a
first step in that direction. Depending on the SSB taxation logic(s) pursued, a
proper evaluation should be planned in advance, appropriate methods should be
used and corresponding databases should be identified and available. This is
indispensable to assess the degree of implementation, the effectiveness and the
overall impact of an SSB taxation policy 14 .

It is noteworthy that some of our conclusions are relatively congruent with recent
considerations advanced by Hawkes et al. (2015) as regards “Smart food policies
for obesity prevention”. Among many other orientations, these authors provide
specific guidance on food taxes and recommend: (1) a prioritization of taxes on
“unhealthy foods that are popular and habit-forming” in youth, (2) a prioritization
of taxes on food likely to encourage positive market reactions (e.g. through
reformulation and shift in product portfolios), (3) taxes large enough to “stimulate
consumers to reassess their purchase decisions”, (4) the possibility to improve tax
effects via awareness raising actions at the point of purchase and (5) having close,
healthier and cheaper substitutes to avoid substitution towards less healthy untaxed
food.

As indicated earlier, on the one hand, our realist review of evidence presents
several limitations: (1) it heavily relies on the ability and skills of the research team
to make relevant connexions across readings and consultation of various pieces of
evidence. Recurrent presentations of the work in progress to experts and stake-
holders as well as discussions within the research team were used as a mechanism
to control for the consistency and robustness of the process; and (2) the mass and
diversity of information consulted as well as the long-term developmental process
of writing made it difficult to provide comprehensive data extraction tables.
However, the book provides detailed and specific bibliographic references for
presented evidence. Ultimately, it reflects the “archaeology” of decisions that we
have made and the “interpretative trail” that we have followed (Pawson et al. 2005,
p. 31). Finally, we pretend in no way that this review is definitive per se.
Researchers’ role is not to decide on the adoption and implementation of policies,
but to inform decision-makers of the pros and cons of various options under con-
sideration. From this perspective, we consider this research as a starting point for
further discussions, consultations, contextualization and deliberation.

On the other hand, as mentioned in the preface of the book, this work presents
several advantages. First, summarizing scientific, contextual and informal evidence
on interventions deemed controversial and where the volume of evidence is rapidly
growing seems essential: this is precisely the case of soda taxes. Secondly, SSB
taxation has often been addressed using a diversity of perspective such as in public
health (soda and health), ethics (tax justification), economics (impact evaluations
and behavioural simulations), law (tax adoption and implementation) and
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communication (political and social acceptability). Although each domain brings a
critical piece of evidence, this book attempts to comprehensively assemble and
articulate evidence from an interdisciplinary and multidimensional standpoint
(Morin 2003). Thirdly, the debate on soda taxation may vary from one country to
another because of different public health priorities, dietary norms and behaviours,
environmental characteristics, on-going interventions, political circumstances, etc.
Therefore, it is essential to consider both international evidence and contextual
implications. As a result, this book addresses SSB taxation from a Canadian per-
spective, although many of the ideas put forward can be of interest in other places.

In conclusion, the evidence gathered in this book suggests that, provided several
considerations are accounted for, a soda tax could be meaningful within a portfolio
of nutrition-enhancing policies in Canada. It also suggests that the three afore-
mentioned SSB taxation logics may be concurrently pursued. Considering that
public health objectives should be as specific, measurable, achievable, realistic and
time-bound as possible, the focus of a tax could be the following: in a short term, to
raise awareness of the population on the importance to avoid SSB overconsump-
tion; in a medium term, to raise fiscal revenues truly earmarked for health-oriented
causes; and in a medium to longer term, to contribute reducing SSB overcon-
sumption while increasing healthier beverage choices in the population. Persistent
concerns and uncertainties in terms of SSB taxation rationale, potential impact and
implementation should be further discussed prior to implementation. It may not
justify inaction. If a tax is to be adopted, a detailed and robust evaluation plan
should be designed ex-ante. Preliminary effects should be carefully monitored to
fully assess the relevancy of this policy in Canada as well as for the benefit of other
jurisdictions.
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Appendix 1
Key Messages About the Relevancy to Tax
Sugar-Sweetened Beverages as Part
of a Portfolio of Nutrition-Enhancing
Policies in Canadaa

# Why—rationale

1 Sugar-sweetened beverages (SSBs) and health
• Most recent systematic reviews, meta-analyses and experimental studies confirm that SSB overconsumption
increases the risk of weight gain, type 2 diabetes and dental caries

• SSB consumption is stimulated by an attractive and diversified offer, a widespread distribution, low prices
and a strong promotion (especially towards youth)

• SSB consumption represents a significant proportion of sugar intake and daily energy intake in some groups
of the Canadian population, youth in particular

• From a public health perspective, preventing SSB overconsumption in Canada requires specific efforts at a
large scale

2 Taxation as a public health instrument
• Rather than questioning whether SSB taxation alone is effective in preventing obesity and related chronic
diseases, it is more realistic to question whether it can bring a valuable contribution to the issue, as part of a
large and comprehensive prevention strategy

• Many educational initiatives and environmental changes in public places already contribute to prevent SSB
overconsumption across Canada. International evidence and recommendations suggest that policies targeting
the market environment could bring additional benefits

• Considering that sugar-sweetened beverages are particularly affordable, taxation has been increasingly
suggested as a way to increase price and discourage demand at a large scale

• The success of taxes applied to other public health domains (e.g. tobacco control), as well as their potential
cost-effectiveness, make SSB taxation a policy instrument deserving particular attention

3 Ethical concerns on SSB taxation
• The ethical justification of SSB taxation remains controversial among stakeholders and in the population: this
should be carefully considered and debated before implementation on a Canadian ground

• Several arguments suggest SSB taxation may be ethically defensible: it addresses an acute public health issue;
it targets a specific category of food and beverages which is not part of basic groceries; taxation is potentially
among the most cost-effective options and may not raise insurmountable concerns in terms of equity,
undesirable effects and feasibility

4 SSB taxation logics
• Three SSB taxation intervention logics generally emerge in the literature and could be concurrently pursued
• The price-induced behavioural logic consists in taxing SSBs as a way to increase their price, decrease
consumption and impact the health of the population

• The fiscal logic consists in taxing SSBs as a way to raise fiscal revenues that may be earmarked for health
care, for health promotion activities or for the reduction of health inequities

• The signal-induced denormalization logic consists in taxing SSBs as a way to send a salient signal to the
population and the manufacturers in order to encourage, in a longer term, social norms changes and product
reformulation

# What—impact

5 Taxation Effects on SSB Prices
• Overall, there is convincing evidence that the implementation of a significant SSB tax levied on the
manufacturers is generally followed by price increases in the short term, sometimes beyond or below the
increase theoretically generated by the tax
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(continued)

# What—impact

• In many cases, it is difficult to disentangle precisely tax effects from other contextual factors. However,
evidence from France, Mexico and Berkeley (California) strongly suggests the existence of tax-specific
effects on SSB prices

6 Taxation effects on SSB demand
• Experimental studies in controlled conditions indicate that SSB consumers are sensitive to price change and
that a tax has the potential to favour SSB substitution towards healthier beverages

• In usual market conditions, data analyses from several countries estimate that a 1 % SSB price increase is
generally accompanied by a 0.8–1.3 % decrease in SSB demand. Exploring Canadian data is necessary

• In places where a 10–20 % price hike followed the enactment of soda taxes, SSB demand generally
decreased. In most cases, it remains difficult to isolate precisely tax-specific effects from other factors

• An evaluation of the Mexican soda tax, however, provides sound evidence that an average 9 % price increase
was associated with SSB purchases that were 6% lower than if no tax had been imposed

• These encouraging trends will have to be confirmed over the long term

7 SSB taxation effects on energy balance and health
• A taxed-induced decrease in SSB consumption may be partially compensated by a higher consumption of
other caloric foods and drinks. Therefore, SSB taxation objectives on energy balance and health should be
stated very carefully

• Studies simulating a 20 % price increase on SSBs and accounting for substitution effects generally predict a
positive—although modest—impact on energy balance, but they are based on fragile assumptions. Therefore,
substitution effects should be explored from soda taxes implemented across the world

• Few “real-world” evaluations have been conducted, with the exception of Mexico, where evidence suggests
that the tax has significantly reduced SSB purchases while favouring water consumption

• If a tax is to be adopted in Canada, a detailed and robust evaluation plan should be designed ex ante, and
preliminary results should be carefully monitored in terms of price change, consumer demand and
substitution effects before extending implementation in the longer term.

8 SSB taxation distributional effects
• Evidence suggests that the financial contribution to tax revenues would be relatively modest for most
consumers and not much different across income groups

• Low-income households consuming large SSB amounts and not prone to reduce their consumption may be
more negatively impacted than other consumers

• As regards SSB taxation health benefits, these are hardly predictable (see point 7) and it remains unclear
whether these could be greater in lower-income households and the heaviest SSB consumers. Simulation
studies are encouraging, but more research and evaluations will be crucial in this area

• Inequity concerns surrounding SSB taxation could be somewhat mitigated if the proceeds of a soda tax are
truly earmarked for health promotion causes

9 SSB taxation undesirable effects
• Decision-makers have to weigh all SSB taxation potential benefits against potential risks. Among other
things, this includes taking into account undesirable effects in terms of administration costs, employment,
investment, competitiveness and cross-border shopping

• Overall, such effects have been weakly documented, but observational studies, simulations and anecdotal
evidence suggest that effects of a soda tax on these variables may be relatively limited

• Provided that other uncertainties are addressed (see other points) and an evaluation of preliminary effects is
well designed in advance, these risks may not justify inaction

10 Fiscal revenues from SSB taxation
• From a public health perspective, taxing SSBs as a way to raise fiscal revenues could be acceptable, realistic
and rapidly achievable

• This fiscal logic could reasonably be accompanied with a behavioural objective to reduce SSB consumption
in the population

• If SSB demand decreases significantly over time, a new tax will at worst generate fewer revenues, but it will
always be more than if the tax was absent

• Earmarking tax revenues for health care or for health promotion initiatives could bring additional public
health benefits, somewhat mitigate inequity concerns, and increase the acceptability of the tax. It is desirable
to ensure that tax revenues will be truly earmarked for such initiatives

11 Signal effects of SSB taxation
• Social norms are a significant driver of SSB consumption behaviours, especially in adolescents
• Parallel data (e.g. from tobacco control) indicate that SSB taxation may work as a signal altering SSB
consumption norms, but evidence is limited and counterproductive effects cannot be ruled out

(continued)
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(continued)

# What—impact

• Rather than an isolated “signal”, SSB taxation would be better positioned within a comprehensive
“denormalization” strategy aimed at influencing knowledge, opinions, attitudes and intentions

• SSB taxation may also work as a “coercive signal” pushing manufacturers to reformulate existing products or
to develop healthier options. Such effects should be further documented. A tax linearly indexed on the sugar
content of the beverages or based on a threshold of sugar content above which beverages are taxed may be
particularly inciting

# How—applicability

12 Feasibility of SSB taxation
• Excise duties generally are the more documented and recommended option to tax soda. Introducing such a
tax in Canada is likely feasible, but at the federal level only

• At provincial level, the introduction of a special tax on SSBs sold at retail according to the tobacco and
alcohol special tax models is an avenue deserving attention. In particular, the special tax imposed on wine
and beer in Quebec grocery and convenience stores suggests transferability to SSB. Nonetheless, the burden
it may represent for retailers should be carefully considered

• Defining the taxation scope would likely raise some issues in Canada since, in the nomenclature, all
carbonated beverages are considered regardless of their calorie content and composition

• Finally, a robust mechanism facilitating the administration and the earmarking of tax revenues for health
promotion initiatives and social programs would likely be desirable and feasible in Canada

13 Acceptability of SSB taxation
• The relevancy of health-related food taxes remains debated at international level and in Canada. It often
appears to be less popular than other nutritional policies

• Soda tax proposals are often subject to intense advocacy efforts. Public support for soda taxes generally
increases if tax revenues are to be earmarked for health promotion initiatives and social programs

• In the political arena, the propensity of a “soda tax” to be adopted seems to depend highly on political
leadership as well as on budgetary, fiscal and administrative considerations

• In Canada, SSB taxation has been more intensively debated in Quebec than in other provinces, which may
favour the adoption of a tax should a political window of opportunity open

• A constructive dialogue with stakeholders seems necessary to support decision-making and, eventually, to
prevent implementation failures

14 Evaluability of SSB taxation
• Evaluating the effects and impact of soda taxes is critical to provide evidence with more external validity than
what currently provide simulations and experimental trials

• Uncertainties surrounding soda tax effects make even more essential to plan a robust evaluation. Appropriate
methods should be used and corresponding databases should be identified and available

• In the case of a price-induced behavioural logic, evaluation should focus on SSB price, SSB intakes, energy
balance and eventually health outcomes. As far as possible, tax-specific effects should be disentangled from
other factors

• In the case of a fiscal logic, the evaluation would minimally consist in the collection and monitoring of tax
revenues as well as in the monitoring of how tax proceeds are earmarked for specific uses

• In the case of a signal-induced denormalization logic, evaluation may focus on the public awareness of the
tax as well as on reformulation and marketing practices of manufacturers

aThe numeration corresponds to the graphic representation of the multidimensional perspective presented in the
conclusion chapter (see Fig. 15.1).
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