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Abstract

Purpose of Review Interest in taxes on unhealthy foods and beverages as a public health tool has increased in recent years. This
paper aimed to summarise recent evidence of the impact of taxes on unhealthy foods and beverages on food purchases, and
discuss opportunities to advance knowledge and policy impact.

Recent Findings Evaluations of taxes on unhealthy foods and beverages have shown reductions in purchases of targeted un-
healthy products and nutrients. Similarly, data from multiple sources demonstrate that as prices of unhealthy foods and beverages
increase, purchase volume decreases. However, studies indicate potential for substitution to non-taxed unhealthy foods, which
needs to be factored into taxation design.

Summary Taxes on unhealthy foods and beverages are a promising strategy to improve population diets. Further research is
required to understand food industry responses to tax implementation, as well as the impact of taxes on population and planetary

health outcomes.

Keywords Food tax - Consumption - Obesity prevention - Food policy

Introduction

Unhealthy diets and obesity are leading contributors to poor
health worldwide [1, 2]. Moreover, there are prominent socio-
economic inequalities in the distribution of dietary risks and
associated non-communicable diseases (NCDs) [3]. A wide
spectrum of interventions has been identified to address un-
healthy diets and related NCDs. As part of a comprehensive
societal response, there is global consensus that there needs to
be a transition to healthy food environments, in which, foods,
beverages and meals that contribute to a healthy diet are wide-
ly available, promoted and affordably priced, and availability,
accessibility and marketing of unhealthy foods and beverages
is substantially reduced [4].
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An important component in the transition to healthier food
environments that is widely recommended by health authori-
ties and public health experts is the use of fiscal policies to
disincentivise consumption of unhealthy foods and beverages,
including by making unhealthy foods and beverages relatively
more expensive and less affordable than healthy foods and
beverages [5]. For example, in the Global Action Plan for
the Prevention and Control of Noncommunicable Disease
2013-2020, WHO encouraged member states to adopt eco-
nomic tools, such as food taxes and subsidies, to increase
accessibility and desirability of healthier food choices, and
discourage consumption of less healthy options [6]. In addi-
tion, as part of a comprehensive policy approach to tackle
childhood obesity, the WHO Commission on Ending
Childhood Obesity recommended implementation of a tax
on sugar-sweetened beverages (SSBs). Food and nutrient tax-
es have also been advocated for as part of calls for taxes on
harmful commodities (e.g. sugar, tobacco and alcohol) more
generally [7], including by the Bloomberg Task Force on
Fiscal Policies for Health [8].

While taxes on unhealthy food and beverages remain
underutilised globally as a public health strategy [5], consid-
eration and implementation of food and beverages taxes by
national and sub-national governments has increased
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substantially in recent years. In particular, taxes on SSBs have
now been introduced in over 40 countries, with most of those
taxes first implemented in the last decade [9, 10ee, 11].
Internationally, taxes on unhealthy foods have been adopted
less frequently than SSB taxes [12¢]. Since 2011, both Mexico
and Hungary have adopted taxes on a range of unhealthy
energy-dense foods [13, 14]. A small number of countries
have implemented taxes on specific food categories, including
confectionery (Norway, Bermuda), ice cream (French
Polynesia) and high sugar foods (Dominica) [15]. A now
repealed saturated fat tax was also in place in Denmark be-
tween October 2011 and December 2012 [16]. Adopted taxes
vary considerably in their design [17, 18], with some countries
introducing specific excise taxes based on volume (for exam-
ple, in Berkeley, California SSBs are taxed at USD0.01 per
ounce) or nutrient quantity (for example, in Denmark the sat-
urated fat tax was applied at a rate of 16 Danish Kroner (about
USD2.7) per kilogram of saturated fat). In other countries,
such as Mexico, taxes have been typically implemented as
an ad valorem tax, calculated as a percentage of the product
price. The scope of taxed items also varies with differing food
and beverage products and nutrient criteria used to define
taxable items [15]. For example, while most taxes on non-
alcoholic beverages apply only to SSBs, some jurisdictions,
including Philadelphia, Fiji, France and the Philippines, in-
clude artificially sweetened products in their respective taxes
[15,19].

From a public health perspective, taxes on unhealthy foods
and beverages can be expected to have an impact in multiple
ways, including influencing people to purchase a healthier set
of products, incentivising food manufacturers to improve
product healthiness (e.g. through reformulation of products
to minimise associated taxes) [20] and by shifting social
norms towards healthier diets (e.g. through public messaging
associated with the implementation of taxes) [21]. This paper
aimed to summarise recent evidence related to the impact of
taxes on unhealthy foods and beverages on food purchases,
and discuss opportunities to advance knowledge and policy
impact.

Evidence of the impact of changes in price
of food and beverage on purchases

A key rationale underlying the use of food and beverage taxes
to reduce consumption of unhealthy products and improve
dietary outcomes is the influence of price on food choice.
Economic theory posits that, for most goods, as the price of
a product increases, demand and consumption falls [22]. The
degree to which consumption shifts in response to price is
known as price elasticity [23]. A consistent body of evidence
from various data sources (including aggregate demand,
household expenditure data and experimental studies) and
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multiple regions and countries indicates that most foods are
relatively price inelastic, meaning increases in the prices of
particular foods result in modest reductions in the purchase
of those foods [23-25]. Price elasticity varies by product cat-
egory and by the income level of the country [23-25]. Across
the board, food consumption is most sensitive to changes in
prices in low-income countries [23, 24]. In general, animal-
sourced foods (including meat, dairy and fish) and sweets
(including confectionery and SSBs) are most responsive to
changes in their own prices, whereas consumption of cereals,
and fats and oils are least sensitive to changes in prices [23].

In considering the impact of food taxes on dietary intake, it
is important to consider cross-price elasticities, which relate to
the demand for alternate foods in response to price changes,
thus indicating potential substitution behaviours in response to
food taxes [24, 26+°]. For example, in high-income countries,
there is evidence that increases in the price of cereals leads to
decreased consumption of cereals, but with a parallel increase
in consumption of a range of products, including fruits and
vegetables, meat, dairy and sweets [24]. In middle-income
countries, an increase in the price of meat has been associated
with a decrease in the quantity of meat consumption, along
with a decrease in the consumption of fats and oils [24]. This
is likely because these products are ‘compliments’, with fats
and oils used in the process of cooking. There is also evidence
that increases in the price of sweets in low-income and high-
income countries are associated with less consumption of
sweets and more consumption of all other foods, except fats
and oils [24]. Overall, cross-price effects are estimated to be
smaller than own-price effects [24]. The overall impact of
price changes on diet quality depends on the baseline con-
sumption of the various food categories and the nutrient pro-
file of the foods [24]. Moreover, the impact of food price
changes is also influenced by within-country demographic
characteristics, including household income and the total bud-
get that people allocate to foods and beverages [23-25, 27]. In
general, the higher income is, the lower the level of respon-
siveness to price changes [28].

Evidence of the impact of taxes on unhealthy
foods and beverages on purchases
and consumption

Table 1 provides an overview of the results of recent studies
that have evaluated the impact of taxes on unhealthy foods and
beverages on purchases and consumption. The majority of
evidence of the impact of taxes on unhealthy foods and bev-
erages on purchases and consumption relates to SSB taxes.
Recent reviews [10ee, 2622, 29¢, 30+¢], including a systematic
review and meta-analysis of ‘real-world” SSB tax evaluations
[30e¢], concluded that SSB taxes are effective in reducing SSB
purchase and consumption, at least in the short term (typically
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evaluated for 1 year, up to ~4 years). In general, higher taxes
on SSBs have been associated with larger declines in pur-
chases of SSBs [10e¢]. Available evaluations have consistent-
ly identified increases in sales and purchases of untaxed bev-
erages, particularly plain bottled water [10e¢], in response to
implementation of SSB taxes. Nevertheless, reviews of the
impact of SSB taxes highlight that further research is required
to better understand the impact of the taxes on beverage sub-
stitution and overall diet quality.

There is some evidence that implemented taxes have had
differential effects on SSB sales/purchasing in different socio-
economic groups [10e¢]. Overall, it is likely that taxes on SSBs
will be most effective for lower socioeconomic groups, although
these effects are context specific [10es]. For example, there is
evidence from Mexico that lower-income groups have been
more sensitive to SSB price changes [31], while in Chile,
higher-income groups appear to have been most responsive [32].

Evidence of the impact of unhealthy food taxes on consumer
behaviour is less comprehensive but still promising from a public
health perspective. Real-world evaluations, including from
Mexico and Hungary, have demonstrated decreased purchase
of unhealthy foods, with reductions greatest among low socio-
economic households [13, 34, 35]. In Mexico, the volume of
nonessential energy-dense foods declined by approximately
6% two years post policy implementation compared to what
was expected based on pre-tax trends. For low-income house-
holds the decline was 10% compared to no change for higher-
income households [35]. Declines in the purchase of taxed foods
were also higher among ‘high’ consumers of taxed foods, in
households with children and in urban areas [34, 35].
However, further evaluation of the Mexican tax also identified
an increase in the purchase of sweet bread from small specialist
bakeries, suggesting potential undesirable substitution behav-
iours [34]. Similarly, although the Danish saturated fat tax result-
ed in a reduction in the target nutrient, it also reportedly increased
salt consumption (as a net effect of dietary substitutions made in
response to the tax) in some population groups [16].

Evidence from modelling [36, 37] and simulated shopping
experiments [38—40] provide further insight into the potential
impact of unhealthy food taxes on consumer behaviour and
diet outcomes. Studies in this area have consistently reported
decreased purchase of taxed food and dietary risk nutrients
(energy, saturated fat, sugar, sodium). Although, as with the
evidence from real-world evaluations, some studies reported
compensatory increases in unhealthy nutrients in response to
taxes [37-39].

Thus, while emerging evidence suggests that taxes on un-
healthy foods and beverages have potential as an effective
public health measure [12¢, 41¢], actual impact on overall
consumer behaviour and dietary outcomes depends on substi-
tution effects and changes in total energy intake. Further, there
is an absence of long-term evaluation (>4 years) of the impact
of food and beverage taxes on consumer behaviour.

The potential impact of taxation scheme
design

Consumer responses to taxes on unhealthy food and bever-
ages are likely to be strongly influenced by taxation scheme
design [18, 42]. There are numerous factors that must be con-
sidered in the development of food taxes, including which
products or nutrients the tax should be applied to, what taxa-
tion base (e.g. specific or ad valorem) should be applied and at
what magnitude [17, 18, 43]. Of these, the object of the tax
(i.e. which products or nutrients are taxed) is a particularly
important consideration because it is likely to shape substitu-
tion behaviours [18, 43]. Some analyses have suggested that
taxes based on nutrients are likely to have greatest public
health potential as they produce a larger base of taxable prod-
ucts, thereby making it harder to substitute away from the
target nutrient [42, 44]. However, because nutrient-based tax-
es impact a wider range of products, they are also likely to
attract a broader base of industry opposition than more nar-
rowly targeted taxes and may, therefore, be more politically
difficult to implement [43]. In addition, there is evidence that
taxation of a single nutrient may result in an unintended in-
crease in an alternative risk nutrient, such as was reported with
the Danish saturated fat tax [16]. The substitution effect has
also been observed in experimental studies, with an online
marketplace study finding increased selection of salty snacks
in response to a tax on high-sugar foods [38]. Similarly, in a
virtual supermarket study, an increase in sugar as a percentage
of total energy was reported in response to both a saturated fat
tax and a salt tax [39]. An alternate approach to defining prod-
ucts to be taxed that is emerging as promising is the use of
multiple nutrient criteria. A recent modelling study in Chile
found that a 30% tax on foods for which marketing is restrict-
ed (based on foods that exceed sodium, saturated fat and
added sugar limits) was expected to significantly reduce con-
sumption of unhealthy foods without increasing intake of any
risk nutrients [36]. Another modelling study used an existing
nutrient profiling model to define and apply a 20% unhealthy
food tax [37]. The authors estimated that if the tax were ap-
plied across a broad range of food products, overall nutrient
intake would be significantly improved, including decreased
intake of energy, sugar, saturated fat and sodium, and in-
creased protein and fibre intake. Real-world policy implemen-
tation and evaluation will be required to better understand the
impacts of broad-based nutrient food taxes.

The taxation base (e.g. whether the tax is calculated on a
quantity or value base) may also influence the impact of food
taxes. Excise taxes targeting physical quantities (e.g. price per
kg of the product or a particular nutrient) have been recom-
mended by public health experts as preferable to ad valorem
schemes as they minimise substitution towards lower cost, but
equally unhealthy, alternatives [18, 44]. Excise taxes may also
bring about additional benefits, such as reformulation to
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reduce risk nutrients or product size in an attempt to minimise
financial impact of the tax. Notwithstanding these arguments,
empirical evidence from the ad valorem tax on nonessential
energy-dense foods in Mexico suggests such taxes can effec-
tively reduce purchases of targeted unhealthy products [34].
However, it is currently unknown what effect the Mexican tax
has had on overall nutrient intake and diet quality.
Importantly, other policy considerations, such as the adminis-
trative burden associated with different tax designs, are likely
to be critically important in determining preferred designs,
with ad valorem taxes commonly considered to be less com-
plex to administer [45].

To be an effective public health tool, the rate and/or mag-
nitude of food and beverage taxes must be large enough to
elicit a change in consumer behaviour. Experts commonly
suggest that, for the purpose of making meaningful changes
to consumption, food taxation rates should be set at a mini-
mum of 10% [44, 46, 47]. In regards to beverages, there is
general consensus that price increases of at least 20%, applied
to a broad range of beverages, are needed to effectively shift
behaviour [10ee, 39, 41¢, 48]. Appropriate rates of taxation are
likely to be influenced by contextual and political factors, and
are likely to vary across products and regions. For example,
while an 8% tax on nonessential energy-dense foods is report-
ed to have reduced purchase of taxed foods in Mexico [34,
35], a tax of a similar rate on confectionery in Norway had an
uncertain effect on consumer behaviour [49]. However, these
taxes are modest compared to some recently implemented
taxes. For example, a 50% levy on carbonated beverages
was recently introduced in Saudi Arabia, and has been report-
ed to have resulted in a 35% decline in carbonated beverage
sales [50]. In considering appropriate tax rates, it is critical to
estimate and monitor the extent to which taxes affect retail
prices [12¢]. There is mixed evidence from implementation
in the US, Mexico and the UK regarding the extent to which
manufacturers ‘pass-through’ taxes to consumers, with some
examples of consumer prices rising by the full amount of the
tax, and other examples of manufacturers absorbing a substan-
tial component of the tax themselves [20, 51, 52]. Lessons
from the tobacco context suggest it is also important that taxes
are reviewed annually and adjusted to (at least) account for
inflation in order to maintain and enhance the effects on con-
sumer behaviours [44, 45]. As a case in point, annual increases
in Australian tobacco taxes are thought to have contributed to
declining smoking rates over a sustained period [53].

Interaction of food and beverage taxes
with related policy interventions
It is widely agreed that improvements in population diets and

related disease requires multiple concurrent strategies [6, 54].
In relation to fiscal strategies, there is emerging evidence that
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combining taxes on unhealthy foods and beverages with sub-
sidies on healthy foods and beverages may have a greater
impact on population diets through greater incentive for
healthier substitution choices [39, 45]. Moreover, it has been
estimated that combined taxes and subsidies may reduce the
financial burden associated with food and beverage taxes, es-
pecially among low-income households, thereby producing
beneficial welfare outcomes [37, 55¢]. Furthermore, combined
taxes and subsidies may help alter perceptions regarding the
relative affordability of healthy and unhealthy food, with ev-
idence indicating that the perceived lower level of affordabil-
ity of healthy diets is a barrier to healthy changes [56]. Despite
this, no country to date has earmarked tax revenue to subsidise
healthier foods. However, there are notable examples of rev-
enue being used to support further public health efforts (e.g.
children’s sports programs in the UK) or social policy (e.g.
early childhood education in Philadelphia) [9].

There is also emerging evidence for an additive effect on
consumer behaviour when taxes are combined with non-fiscal
policies. A recent simulated choice experiment, found a cu-
mulative effect on improved nutrient intake in response to a
combined tax on sugary drinks or high-sugar foods and front-
of-pack nutrition labelling [38]. In another simulated choice
experiment, exposure to educational messaging prior to a 20%
SSB price increase had an additive effect on the reduction in
SSB demand [57].

A key area for future research is an investigation of the inter-
relationship between taxes on unhealthy foods and beverages
and the broader marketing practices of food companies. Price
promotions are a particularly important area to explore, given
that there is a body of evidence indicating that unhealthy foods
and beverages are frequently price promoted, and the extent and
magnitude of price promotions on unhealthy products are greater
than healthier products [58]. In addition, studies of the magnitude
of price promotions on unhealthy foods and beverages report
discounts ranging from 11 to 37% [58], thus potentially
undermining many current taxes. Furthermore, experience from
the tobacco context suggests that manufacturers are likely to
employ various pricing strategies, such as reducing wholesale
pricing and promoting price discounts, in order to counter tax-
related price increases [59, 60]. Interestingly, the one study
known to assess food industry tactics in response to a SSB tax
were not consistent with the tobacco literature, and reported a
decreasing prevalence of price discounts, especially among taxed
beverages, following introduction of the tax [61]. Future research
should further explore food industry responses to food and bev-
erage taxes, including through pricing strategies and other mar-
keting approaches, as well as the potential impact of government
policy options that simultaneously address the price of unhealthy
foods and beverages and broader marketing of unhealthy foods
and beverages.

Given the strong links between unhealthy diets, environ-
mental sustainability and climate change [5, 62], some policy
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options (such as taxes on greenhouse gas emissions) designed
primarily to address environmental factors are likely to impact
food prices. Similarly, health-related taxes on unhealthy foods
and beverages, such as red meat, are likely to have important
co-benefits on greenhouse gas emissions [63]. Indeed, analy-
ses for Australia have shown that incorporating the price of
food-related greenhouse gas emissions into the price of food
could be beneficial for population health, while supporting
emission-reduction commitments [64¢]. Future research
should further explore the impact of food taxes on both health
and environmental sustainability outcomes, and aim to inform
policy options that maximise population and planetary health.

Conclusion

Taxes on unhealthy foods and beverages show promise as an
effective strategy to reduce unhealthy food and beverage con-
sumption. Evidence from real-world implementation of food
and beverage taxes has demonstrated that they are associated
with decreased purchase and consumption of targeted foods
and beverages and/or nutrients. There is also evidence that
reductions in taxed food and beverage purchases can be great-
er among low-income households. However, evaluations of
various food taxation schemes have identified some increases
in the purchase of non-taxed unhealthy foods and/or nutrients
due to substitution behaviours. This highlights the importance
of ensuring taxation design is optimised to minimise un-
healthy substitution effects, as well as the need to evaluate
the impact of food and beverage taxes on overall diets, not
just targeted products.

Future research should evaluate the longer-term impact of
food and beverage taxes and incremental tax increases on
consumer behaviour; explore the interaction between food
and beverage taxes and other preventative health, environ-
mental sustainability and fiscal policies; and investigate the
impact of food and beverage taxes on perceived affordability
of different foods and beverages. More broadly, increased
implementation of taxes on unhealthy foods and beverages
is likely to be enhanced by a comprehensive research program
that investigates a range of determinants of effective taxation
policy and outcomes. This includes rigorous evidence of the
impact of taxes on unhealthy foods and beverages on supply-
side changes to the healthiness and environmental sustainabil-
ity of the food supply; consumer attitudes and knowledge
towards food; macroeconomic outcomes, including govern-
ment revenue; consumer welfare; and population and plane-
tary health outcomes.
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