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Executive summary
Background and aims
Too much sugar is bad for our health – added sugars should not make up more than
5% of our daily energy intake from food and drinks. Secondary school-age children
and young people (CYP) in Scotland experience a range of adverse health impacts,
including high levels of obesity and dental decay, associated with ‘added sugar’
intake in their diets which is well in excess of national recommendations. Among 1118 year-olds – the age group with the highest sugar intake – the single largest
contributor is sugar-sweetened beverages (SSBs). There is, therefore, a public
imperative to reduce SSB consumption in this age group.
A tax on SSBs is due to be implemented by the UK government in 2018. In light of
this, the overall aim of this research was, by means of an evidence review, to better
understand the likely impacts of the tax, in particular on the dietary intake of
secondary school-age CYP in Scotland. A key motivation was to understand
whether, given the health issues affecting young people in Scotland, the UK tax was
likely to be a sufficient measure, or whether instead there would be a need for
additional action by the Scottish Government.
The specific research questions included:
•
•
•

•

What do we know about the potential benefits of sugar taxation in highincome countries on specific population groups?
What do we know about the potential impact of the UK government’s
proposed tax?
What can available survey and other data tell us about Scottish secondary
school-age children and young people’s dietary habits (principally in relation
to sugared drinks)?
Can any meaningful conclusions be drawn from the evidence review
regarding the likely impact of the sugar tax on school-age dietary consumption
and health in Scotland?

Methods
The work comprised a structured literature review of the evidence, and examination
of relevant survey and other available data.
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Results
The existing literature shows a promising relationship between increasing prices of
SSBs and reductions in consumption. There is less certainty regarding the effects on
weight and obesity, given that: the nature and impact of ‘substitution effects’ (the
increase in demand for other products in response to the increase in the price of
SSBs) are difficult to predict; estimates generally do not take account of energy
expenditure; and it is too early to know the health effects of the ‘real life’ (i.e. rather
than statistically modelled) examples of implementation. Taxes on SSBs can
generate substantial revenue for governments, and their potential health benefits
mean they have been deemed likely to be cost-effective by many researchers and
governments.
The population characteristics and consumption levels of SSBs in the UK provide a
suitable context for the introduction of a tax on SSBs. Previous research on SSB
taxation suggests that an increase in the price of SSBs is likely to reduce their
consumption and ultimately be beneficial to health. However, there are several
potential unintended effects of the UK tax that make it difficult to draw definitive
conclusions about the likely effects. These include possible substitution with
alternative soft drinks (such as full fat milk or fruit juice), calorific snacks or a shift in
which SSBs are bought (i.e. those from untaxed small manufacturers) may mean
that overall sugar intake is not significantly reduced, and thus may limit the potential
benefits of the tax in the UK. However, the intended effect of encouraging
manufacturers to reduce the sugar content of SSBs through reformulation could,
through reducing sugar intake from SSBs rather than reducing the quantity of SSBs
consumed, contribute to a reduction in overall sugar consumption (although this
relies on an assumption that consumption of the reformulated SSBs does not
increase as the sugar content per unit falls).
The diet of the Scottish population as a whole falls short of several nutritional
recommendations and secondary school-age CYP have a particularly poor diet
compared with other age groups. In general, the 11-18 year old group consume too
much sugar and saturated fat and too few portions of fruit, vegetables and important
vitamins and minerals. These patterns are amplified among children and young
people from more deprived backgrounds. Given the high prevalence of
overweight/obesity and dental problems in this population group, the consumption of
added sugar stands out as a major concern. Intake of added sugar is far in excess of
the recommended daily maximum level, and the largest single source of added
sugar in secondary school children and young people’s diets is SSBs. Data on
purchases during the school day confirm that a large proportion of secondary school
pupils regularly purchase SSBs, often at very low prices or as part of an offer.
Leaving the school grounds to purchase low priced and low nutritional quality foods
is a very popular lunchtime activity and is influenced by complex interacting social
and financial ‘push and pull’ factors that vary depending on the school environment,
level of deprivation and age and sex of pupils. The available survey data for Scottish
5

secondary school-age pupils have underlined the public health imperative to reduce
the consumption of sugary drinks, but has also drawn attention to other unhealthy
dietary habits of children and young people (such as consumption of cheap food of
poor nutritional quality purchased beyond the school gates). These all warrant
attention as part of a broader, more comprehensive strategy (i.e. alongside actions
such as marketing regulations, sponsorship restrictions and school meal incentives)
to improve the diet of Scottish children and young people and address diet-related
health problems in this population.
Conclusions
The prevalence of sugar-related health problems, and the major contribution that
consumption of SSBs make to sugar in the diets of Scottish CYP, builds a strong
case for prioritising measures to reduce SSB consumption. Given SSBs offer very
little nutritional value, there are seemingly no disadvantages to reducing their
consumption among this population group, and the population of Scotland as a
whole would stand to benefit considerably from sugar-reduction measures. One such
measure is SSB taxation, and the available evidence suggests that this could benefit
the health of secondary school-age CYP in Scotland, particularly those of lower
socioeconomic status. Although there are caveats regarding possible substitution
effects, the potential of reduced sugar intake for improvements in weight and dental
health at a population level is significant and a tax on SSBs should be considered as
a part of a wider strategy to address sugar-related health problems in CYP. That
said, however, clearly one additional tax will be insufficient in addressing the dietary
health issues associated with Scotland’s young population. There is a need,
therefore, for the Scottish Government to take a lead in building upon the UK
government taxation measure and embarking on a bold, broader strategy – focusing
on ‘upstream determinants’ in terms of regulation, price and availability – to improve
the diet of Scottish CYP.
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Introduction
Too much sugar is bad for our health – added sugars should not make up more than
5% of our daily energy intake from food and drinks1. Secondary school-age children
and young people (CYP) in Scotland experience adverse health impacts that are
associated with high sugar intake: around a third are overweight or obese2 and a
third have signs of tooth decay by age five2. Nearly three-quarters of secondary
school children have had treatment for dental decay3. Across the Scottish
population, all age groups have ‘added sugar’ intakes in excess of national
recommendations; however, the 11-18 year old group have the highest intakes of
any group. The largest single contributor to the sugar intake of this age group is
sugar-sweetened beverages (SSBs)4. Furthermore, teenage boys in Scotland have
the highest intakes of SSBs in the UK2. There is a clear public health imperative to
prioritise the reduction of SSB consumption in this age group. Sugar taxation has
been central to recent discourse on obesity prevention and various jurisdictions have
now introduced a tax on SSBs including Hungary, France, Finland, Mexico and
several US states5. The types, rates and scope of these taxes vary between
examples but most have shown promising results in terms of reductions in demand
for the taxed products and increased revenue generation. The UK government has
announced that a tax on SSBs will be introduced in 20186. The potential health
benefits are dependent on a host of population and tax regime characteristics, but a
reduction in sugar consumption has the potential to confer particular benefits to
secondary school-age CYP in Scotland.
Taxing SSBs has emerged in recent years as a promising policy option to reduce
their consumption, with evidence suggesting that the biggest reductions are likely to
be in the highest consuming groups7. ‘SSB’ refers to any non-alcoholic drink with
added sugar, including sugar-sweetened carbonated beverages (such as non-diet
Coca Cola and Irn Bru), sports drinks (such as Lucozade Sport, Powerade and
Gatorade), sweet teas and ready-mixed coffees8.
As part of the 2016 UK government budget, it was announced that a soft drinks
industry levy (SDIL) involving a new tax on packaged high-sugar drinks will be
introduced in April 2018. The stated objective of this levy is to encourage SSB
manufacturers to reformulate their products to reduce the added sugar6. The SDIL
will be imposed on producers and importers of soft drinks with added sugar, and will
apply to SSBs with total sugar content of 5g or more per 100ml of prepared drink a
(18p per litre), with a higher rate for drinks with 8g or more of total sugar per 100ml
of prepared drink (24p per litre). It will not apply to any drink where no sugar is
added, or to alcoholic beverages with alcohol content above 1.2% ABV b (which
cannot lawfully be sold in a shop to under-18s) although some drinks with less than
a

Under the soft drinks industry levy a ‘prepared’ drink is one that is at the appropriate diluted
volume, and it is this that will be assessed against the ‘sugar content condition’.
b
Alcohol by volume
7

1.2% ABV may be exempt. Milk-based drinks with a milk content of 75% or more and
milk substitute drinks will not be subject to the levy. The levy differs from a
consumption tax as it is explicitly aimed at encouraging producer-led behaviour
change. The levy is designed so that, if producers bring down the sugar content of
their products, reduce portion sizes and help customers to choose low sugar and
sugar-free brands, then they can pay less or no levy9.
The UK government conducted a consultation on the implementation of the new levy
during the summer of 201610 receiving 154 responses. Twenty-six percent of
responses were from medical and health groups (26%). Over half of all respondents
were in favour of the levy, with many wishing to extend the scope of the levy to other
products. In particular, 95% of medical and health bodies who responded to the
consultation were supportive of the proposals, and 73% of retailers. A majority of
manufacturers and associated trade bodies were opposed to the levy (78%)11.
Draft legislation for the levy was published by the UK government as part of the draft
Finance Bill in December 2016 and April 2017, with draft secondary legislation to be
published later in 2017. The likely impact on the dietary intake of the Scottish and
Glasgow population (including specific impacts on different population groups) is
uncertain. The Scottish Parliament has the power to introduce its own, separate,
sugar tax, although it would need the approval of the UK government to do so. As
secondary school-age CYP are known to be particularly frequent consumers of highsugar soft drinks in Scotland, there is a specific interest in the potential impact of a
tax on SSBs on that population.
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Aims and methods
The overall aims of this evidence review were to provide a better understanding of
what is already known about the likely (positive and negative) impacts of the
proposed UK sugar tax, and its implications for the dietary intake of secondary
school-age CYP in Scotland. The following questions formed the basis of the review:
1. What do we know about the potential benefits of sugar taxation in highincome countries on specific population groups?
2. What do we know about the potential impact of the UK government’s
proposed tax?
3. What can available survey and other data tell us about secondary school-age
children and young people’s dietary habits (principally in relation to sugared
drinks) in Scotland as a whole, in different parts of Scotland (in particular
Glasgow), and across Scottish socioeconomic groups?
4. Can any meaningful conclusions be drawn both from survey data and
evidence regarding the likely impact of the sugar tax on school-age dietary
consumption and health in Scotland?
5. Are there any lessons for implementation or policy in Scotland?
6. What further research is required to answer these questions more robustly?
A structured literature review using defined search terms was conducted across a
range of academic databases and websites to explore the current understanding of
the potential benefits of sugar taxation and subsequently consider the likely impacts
of the UK government’s proposed sugar tax. Search terms were combined in a
number of ways and were generally limited to ‘review articles’ and policy documents;
however, several modelling studies were found to provide helpful evidence and were
therefore included.
A review of survey data was undertaken to explore various aspects of children and
young people’s diets in Scotland to gauge areas for dietary improvement, and
identify where a UK sugar tax could contribute to a strategy to address diet-related
health problems. The following surveys were reviewed for relevant findings:
•
•
•
•
•
•
•
•
•

Scottish Health Survey 201412
Scottish Health Survey 2011 (this edition had a focus on child health)13
Survey of diet among children in Scotland 201014
National Diet and Nutrition Survey results from years 1-4 of rolling
programme in Scotland4
Health Behaviour in School-Aged Children 2014: World Health Organization
Collaborative Cross-National Study (HBSC)15
Survey of sugar intake among children in Scotland 20083
DEFRA Family Food Survey 201416
Low income diet and nutrition survey 200717
Survey of sports drinks consumption among adolescents 201618
9

•
•

Attitudes to diet and health in Scotland 201519
Glasgow Health and Wellbeing Questionnaire 201120

Other relevant studies were identified through the Food Standards Scotland and
NHS Health Scotland websites and through exploring relevant cited work. Three
particular studies provided substantial relevant information about the diets of Scottish
secondary school-age children and young people2,21,22.
Findings were synthesised and discussed between co-authors and with experts in
the field to develop the discussion section of this report and to draw tentative
conclusions regarding the potential impact of a sugar tax on dietary consumption and
health of Scottish secondary school-age children and young people.

10

Findings
Literature review
Introduction
There is substantial evidence that SSB consumption is associated with weight gain,
obesity, development of type 2 diabetes mellitus and several cancers23. The
detrimental dental impact of SSB consumption is also a major concern, with tooth
decay being the leading cause of admission to hospital in children aged 5-924. The
price of SSBs has fallen over the last decade in real terms25, accompanied by rising
levels of consumption in populations of high-, middle- and low-income countries26.
SSBs are the single largest source of sugar in British children’s diets, and in
Scotland over a third of children’s sugar intakes comes from SSBs3. Over a third of
Scottish CYP are obese, and 74% of secondary school-age children and young
people have received treatment for dental decay27. These detrimental health impacts
make sugar reduction an important public health priority for Scotland2.
Discussions and studies around sugar taxation have tended to focus on taxing
SSBs, rather than sugary foods or sugar itself as a product. This is because SSBs
now make up a substantial proportion of sugar intake in the diet and offer little
nutritional value28. The types, rates and scope of the taxes vary between examples
but most have increased the retail price of SSBs and have shown promising results
in terms of reductions in demand for the taxed products and revenue generation5.
The population health benefits are dependent on a host of population level factors,
as well as the characteristics of the tax regime itself. The existing evidence around
these is reviewed below.
Price elasticity and reducing consumption
Price elasticity refers to the extent to which the demand for a product changes in
response to a change in price. Understanding the price elasticity of SSBs is central
to determining whether their consumption is likely to be affected by a price change
as a result of a tax25. Low price elasticity means that demand for a product is unlikely
to change much as a result of price, while high price elasticity means that demand
will be strongly influenced by price. Several systematic reviews confirm that
increasing the price of SSBs is associated with a reduction in consumption25,28,29.
Estimates demonstrate relatively high price elasticity: a 10% increase in the price of
SSBs has been estimated to reduce consumption by 7-17%29,30 and a 20% increase
in the price of SSBs is estimated to reduce consumption by 20-24%25,31. While most
estimates come from modelling studies, early results following the implementation of
a 1 peso per litre excise tax on SSBs in Mexico, equivalent to a 10% price increase,
suggest a 9%-17% reduction in purchases of taxed beverages in 2014, as compared
with 201332,33. The modelling studies and the emerging case studies from Mexico
suggest that increasing the prices of SSBs is an effective measure to reduce their
consumption.
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Groups with the highest levels of consumption may show a greater reduction in
demand in response to a price increase when compared with groups with lower
levels of consumption7. It follows that these groups stand to benefit the most in
health terms from the implementation of a sugar tax34. Children, adolescents and
groups of lower socioeconomic status tend to consume SSBs at the highest rates
and therefore would be expected to be the most responsive to an increase in price
and derive the greatest health benefit from the tax28. Concerns about the regressive
nature of sugar taxes (i.e. impacting disproportionately on lower income groups) are
often cited by industry representatives to oppose the introduction of a sugar tax.
Research suggests, however, that these regressive effects are ameliorated by the
expected progressive distribution of benefits: the health of lower socioeconomic
groups should improve most in response to sugar taxation8. Results from Mexico
confirm that lower socioeconomic status groups have reduced their consumption
most; however, a modelling study in the UK did not reach the same conclusion33,35.
This highlights the potential for different results to be generated between different
study designs, as well as the potential for different responses to sugar taxes to occur
between countries with different incomes. This has been touched upon in the
literature, but further work is needed to establish the nature of the differences27.
While price elasticity estimates are promising in showing that demand is reduced
when the price goes up, these estimates consider only the price of a product and do
not account for the possibility of a new tax being absorbed by retailers or spread
across multiple products. If the tax is not passed on to consumers, it may have no
effect on consumption.
Cross price elasticity and substitution
A significant limitation to studies modelling price elasticity is that the estimations fail
to account for changes in demand for other, untaxed, products in response to the
taxing of a product. This is known as ‘cross-price elasticity’25. Several studies have
shown that the demand for untaxed SSBs is sensitive to the price of a taxed
category of beverage26,28,8: the categories of drink for which demand increases
consistently in response to increased SSB price are high-fat milk and fruit juices8,28.
The implication of this is that the population continues to consume high calorie
beverages, and therefore the calorie reduction required to reduce the number of
people who are overweight or obese is not achieved36. In children and adolescent
groups, one study suggested that the calorie-reducing benefits of a tax on SSBs
would be completely offset by the increase in high-fat milk and fruit juices26. Despite
their high calorie content, milk and fruit juices clearly provide greater nutritional value
than SSBs and the long-term health effects of this shift and its implications for cost
effectiveness require further research28.
Across all the studies reviewed, there was an assumption that taxed soft drinks are
likely to be substituted by other soft drinks. One author commented that this fails to
acknowledge the potential for demand for food and alcoholic beverages to be
12

affected by an SSB tax8. The relationship between demand for other categories of
food and drink requires more exploration to determine whether there are implications
for health outcomes.
Implications for weight and obesity
The purpose of the recent sugar tax proposals has been to improve public health
(rather than to generate revenue, as has been the case elsewhere) particularly
through reducing the prevalence of obesity and risk of type 2 diabetes. Therefore it is
important to determine whether estimated reductions in SSB consumption could
have a significant impact on health outcomes37. While there are many studies
modelling the change in consumption of SSBs in response to a price change, fewer
studies have attempted to model the impact on these population health outcomes.
There is little consensus on the benefits of a sugar tax on health outcomes, partly
because researchers base their estimations on differing modelling scenarios,
hypothetical tax regimes and population characteristics, and use different outcomes
to gauge the impact of the tax. For example, some researchers estimated the effect
on weight per person8, while others used changes in BMI37 or onset of diabetes38.
Existing estimates for reductions in weight range from less than 2lb8 to 4.5lb39 per
person per year in weight loss as a result of a 20% tax on SSBs. Obesity prevalence
estimates generate an average of 0.99% and 1.38% reductions in adult and youth
obesity rates respectively with a 16% tax rate over ten years37. In contrast, several
studies found that once calorie replacement and substitution effects have been
accounted for, there would be no benefit of a tax on SSBs in terms of weight and
obesity25,26. With regards to diabetes prevalence, one study from the USA estimated
that a ‘one penny per ounce’ tax (equating to around 25p per litre in the UK) could
reduce diabetes by 2.6% among 25-64 year olds, and this association was found to
be independent of reductions in body mass index (BMI)38.
Despite the conflicting evidence and lack of real life data, it is worth noting that
significant pieces of work in high income countries by the US Department of
Agriculture39, Public Health England40 and the World Health Organization41
concluded that a tax on SSBs would most likely be beneficial to population health,
and therefore supported the implementation of a sugar tax.
Revenue generation
Previous taxes on SSBs have been introduced as a means of revenue generation
rather than for health improvement26, and these have demonstrated the potential for
a higher level of tax to mobilise significant financial resources for governments. The
revenue generated would decrease with the falling purchasing of SSBs, in line with
the intended effects of a tax; however, there is the potential for a tax, at the right
level, to be a cost-effective and a significant revenue-generating option42. A
modelling study of the cost effectiveness of a proposed cent per ounce tax on SSBs
in the USA over a ten-year period found it to be a cost-saving intervention,
13

accounting for the substantial health cost savings and the projected administrative
costs associated with implementing and collecting a new tax37. Another study
estimated that the same proposed tax could generate US$78 billion in the five-year
period between 2010 and 2015, in addition to public health benefits from reduced
obesity31. The ring-fencing of the revenue for obesity prevention and other health
policies could augment the potential benefits of the tax and is included as part of
many of the existing ‘real-life’ (i.e. not modelled) and proposed sugar taxes. For
example, revenue has been used to fund sports in primary and secondary schools,
to provide nutritious breakfasts to children43, to subside the purchase of healthier
foods42, to ensure access to safe drinking water28 and to promote healthy food
choices7.

Key points from the literature review
The existing evidence shows a promising relationship between increasing prices of
SSBs and reductions in consumption. There is less consistency regarding the effects
on weight and obesity, given that the nature and impact of substitution effects are
difficult to predict, estimates generally do not take account of energy expenditure,
and it is too early to establish the health effects of the real life examples of
implementation. Taxes on SSBs can generate substantial revenue for governments
and their potential health benefits mean they have been deemed likely to be costeffective by many researchers and governments.

What is already known about the potential impact of the UK government’s
specific proposed tax?
In its 2016 budget, the UK government proposed a soft drinks industry levy (SDIL)
on SSBs43. SSBs containing between 5g and 8g per 100ml will be subject to a lower
band of tax and those containing more than 8g per 100ml will face a higher rate6.
The English portion of the tax revenue will be spent on supporting sport and
nutritious breakfasts in schools in England43. How the revenue will spent in Scotland,
Wales and Northern Ireland is a devolved issue and no announcements have yet
been made.
A consultation on the implementation of the new levy was undertaken by the UK
government between August and October 201610. As the levy is on SSB
manufacturers rather than consumers, and is intended to encourage lower sugar
reformulations of SSB products, it is not clear to what extent the levy will be passed
onto consumers. Limited modelling and real-life studies, as well as the relative
infancy of the discourse around sugar taxation as a policy option in the UK, render
projections of its impact difficult. Small businesses will be exempt from paying the
14

tax6 and the implications of this are, again, unknown as this has the potential to
impact on the type of drinks consumed (branded versus unbranded), and the
manufacturers from which soft drinks are purchased. Jou et al. suggest three factors
to guide considerations of how successful a tax on SSBs might be, and these offer a
starting point for determining the likely effects of the UK-specific tax34. They are:
obesity prevalence; existing level of SSB consumption; and baseline taxes on SSBs.
These factors can inform tentative conclusions about the impact of a sugar tax in the
absence of modelling studies for the proposed regime in the UK. Given the
possibility of substitution effects noted earlier, a fourth factor of overall sugar
consumption might also be usefully considered.
Prevalence of overweight and obesity
Weight, BMI and obesity characteristics of any given population can help to
determine how successful a tax on sugar might be, as this determines the size of the
target population who would benefit from the tax34. According to recent survey
data12,44, 65% of English men and 58% of English women are overweight or obese,
and these figures are slightly higher for Scotland at 69% and 61% for men and
women respectively. Across the UK, approximately 30% of children aged 11-15
years are overweight or obese44. These figures reflect the scale of the public health
challenge of obesity and clearly represent a large target population for which a sugar
tax could be a beneficial intervention. There is also significant concern around the
dental health of the UK population, particularly among children and young people,
who are the highest consumers of SSBs.
SSB consumption
While the increasing prevalence of obesity and high BMI in the UK population point
to a large number of potential beneficiaries of a sugar tax, the existing level of SSB
consumption (and specifically carbonated SSB consumption, in the case of the UK)
must also be considered34. If SSBs are not consumed to high levels across the
population they are unlikely to be significant contributors to weight gain and obesity,
and reducing their consumption may have a negligible impact on population health.
One study calculated that the UK population consumes on average 49.2 calories per
person per day from SSBs, with 16-29 year olds consuming the most with more than
four times as much energy from SSBs as those over 50 years old35. These levels of
consumption are significantly lower than those of American adults, who consume an
average of 145Kcal per day45. However, other UK survey data show that average
sugar intake is three times the new maximum recommended intake (5% of all energy
intake) in school-aged CYP, and around twice the recommended level for adults46.
Type and scope of tax
The new proposed UK tax on SSBs is to be applied at the level of producers or
importers: therefore there is potential for the tax to be partially or fully absorbed by
these corporations leaving the sale prices of carbonated SSBs unaffected47.
15

However UK-specific modelling studies have suggested that taxes of 10% or 20%
are likely to be transferred to consumers and would impact on consumption
levels35,48. The UK tax will be applied as a set cost per volume (known as ‘specific’
tax) rather than a percentage of price (known as ‘ad valorem’ c tax) which means
consumers will be less likely to substitute for lower cost SSBs47.
Consumption of diet drinks, milk and fruit juices are likely to rise in response to the
UK’s proposed tax8,28; however, the effect on confectionery and other sugarsweetened products is unknown. Furthermore, groups consuming high levels of
SSBs show different patterns of substitution to groups that consume fewer SSBs, so
unintended effects as a result of substitutions are difficult to predict48. The fact that
‘small’ soft drink producers9 will not have to pay the tax may also mean that some
high-sugar drinks will still be available to buy at the pre-tax cost. Further unintended
effects might relate to the criteria that ‘small producers’ must meet to be exempt from
the tax9, and how businesses might reorganise in line with that.
Modelling studies
One study has considered in detail the likely effect of 20% and 10% increases in
prices due to SSB taxes on the number of overweight and obese people in the UK35.
The study takes into account the likelihood of cross-price elasticity/substitution and
estimates the income- and age-specific effects. While it is not specific to the
proposed tax, it provides useful information about the likely effect of a tax on the UK
population. The 20% tax was estimated to reduce obesity among adults by 1.3% and
the proportion of the adult population classed as overweight by 0.9%. The study
found predicted annual revenue from the tax to be £276 million. A 10% tax was
found to have roughly half the impact, producing a 0.6% reduction in obesity and
raising £139 million. The group that were found to derive the greatest benefit from
the taxes (in terms of reduced SSB consumption) were children and young people
under the age of 30, who are the highest consumers of SSBs. The reductions in SSB
consumption were also found to be greater among those with higher household
incomes, which is not consistent with estimations from US-based modelling studies
and raises concerns about unintended regressive effects of the tax in the UK on lowincome groups. In line with most of the modelling studies this study did not consider
the benefits to dental health of a sugar tax. It is also important to note that this
modelling study assumed that the SSB tax would be fully reflected in an increased
retail price, which may not be the case with the proposed UK tax.

c

Latin for ‘according to value’.
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Key points about the potential impact of the UK SSB levy
The population characteristics and consumption levels of SSBs in the UK provide a suitable context
for the introduction of a tax on SSBs. In line with previous research on SSB taxation, an increase in
the price of SSBs is likely to reduce their consumption and ultimately be beneficial to health.
However, there are several aspects of the proposed UK tax that make it difficult to draw definitive
conclusions about the effects of the tax, for example, potential unintended effects including
substitution with alternative soft drinks (such as milk or fruit juice), calorific snacks, or a shift in
which SSBs are bought (i.e. from small manufacturers) may mean that overall sugar intake is not
significantly reduced, and thus may limit the potential benefits of the tax in the UK. However, the
intended effect of encouraging manufacturers to reduce the sugar content of SSBs through
reformulation could, through reducing sugar intake rather than SSB consumption, contribute to a
reduction in overall sugar consumption, although this relies on an assumption that consumption of
the reformulated SSBs does not increase as the sugar content per unit falls.

Assessing the potential benefits of SSB taxation on the health of secondary
school-age CYP in Scotland using survey data
In order to assess the potential benefits of SSB taxation on the health of secondary
school-age CYP in Scotland, it is essential to have an up-to-date understanding of
their dietary behaviour and influencing factors. This review of survey data has looked
at all aspects of CYP’s diets in Scotland (not just sugar) with the aim of
understanding areas for improvement where a tax on SSBs could be part of a
broader strategy to address diet-related health problems.
The rest of this section presents a summary of the principal findings of analyses of
survey data, alongside other relevant studies of dietary habits of secondary schoolage pupils in Scotland.
Sugar and sugary drinks
Sugar intake, particularly through SSBs, is very high among children and young
people in Scotland compared with other age groups in the UK4 and the National Diet
and Nutrition Survey draws attention to SSB intake in secondary school-age pupils
as a particularly concerning dietary trend4. No significant difference in SSB intake
among children and young people has been found between Scotland and England49.
All age groups in Scotland display sugar intakes in excess of the recommended 11%
of total recommended daily energy consumption, with age groups 4-10 and 11-18
years being the most extreme. In secondary school-age pupils, a third of sugar
intake comes from SSBs and roughly a quarter of this group drink SSBs at least
once a day4. Sugar intake from SSBs also varies according to levels of
socioeconomic deprivation, with CYP (of all ages) living in deprived areas deriving
significantly more of their sugar intake from SSBs3. Total sugar intake is also higher
among groups of children and young people living in more deprived areas, with
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greater consumption of confectionary and soft drinks than those living in less
deprived areas3.
Most surveys do not distinguish between different sub-categories of SSBs but it is
worth considering that as well as intake of traditional soft drinks being very high,
frequent consumption of non-carbonated sports drinks is becoming increasingly
common. In a study of Welsh secondary school age pupils, almost 90% of
participants claimed to drink sports drinks regularly3. Taste was cited most commonly
as the main influential factor for choosing to drink a sports drink, rather than its
claimed/marketed potential to enhance physical ability during sport or exercise3.
While this evidence is not specific to Scotland, it is worth noting as sports drink
consumption has a seriously detrimental impact on dental health3, and similar habits
are likely to be seen among the Scottish school-age population, a substantial
proportion of whom experience tooth decay3.
A survey of secondary school pupils in Glasgow found that over half had consumed
alcohol, and over a quarter did so more than once a month20. The most popular
drinks were beer, cider, alcopops, spirits and fortified wine. Across Scotland as a
whole, consumption figures were slightly lower, with 11% of boys and 17% of girls
aged 12-16 consuming alcohol at least once a month14. Aside from the obvious
alcohol-related public health concerns, many of these drinks are an additional source
of sugar and are generally unaccounted for in estimates of SSB consumption.
Consumption of caffeinated energy drinks is increasing among CYP50. Much like
alcoholic drinks, these are a source of additional sugar in their diets and their
consumption generates further public health concerns related to high caffeine
content and associated detrimental health effects50. Secondary school teachers in
Scotland report substantial lesson disruption as a result of many pupils consuming
high caffeine energy drinks and several schools across Scotland have banned their
consumption on school premises51.
General diet
The diet of the Scottish population falls short of nutritional recommendations and this
is particularly the case among secondary school-age CYP aged 11-184. Recent
Scottish Health Survey data found that only 14% of CYP aged 2-15 were eating the
recommended five portions of fruit and vegetables each day12. Approximately one
tenth of all CYP do not eat fruit and vegetables at all12. Consumption decreases with
increasing age and by age 13-15 the average intake is 2.5 portions with 14% eating
no fruit or vegetables whatsoever12. CYP are more likely to meet recommendations if
at least one of their parents do so12.
As children and young people age, they gain control over their food choices, and
consume more food and drink outside of the home9,15. With increasing age, they also
exhibit notably increased consumption of several food types including chips, fried
and roast potatoes, non-diet soft drinks, crisps and savoury snacks and
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confectionery14. Intake of saturated fatty acids in school-age pupils is above the daily
recommended value (11% or less of total energy intake), as is the intake of non-milk
extrinsic sugars (NMES or ‘added sugars’). NMES should make up less than 10% of
total energy intake but in fact make up almost 20% of both boys’ and girls’ diets in
Scotland3. Older children and young people eat fewer meals at home with their
families and are less likely to eat breakfast every day15. Skipping breakfast has been
associated with an increased likelihood of snacking on sugary foods throughout the
remainder of the day52. A survey of over 9,000 secondary school-age pupils in
Glasgow found that 30% had skipped breakfast on the day of the survey20.
The intake of several vitamins and most minerals is low among secondary schoolage CYP in Scotland17. A survey of the Scottish population found that Vitamin A and
Riboflavin d intake was low in large numbers of 11-18 year olds14. Vitamin C intake
was high in all age groups but the proportion derived from fruit and vegetables
decreased as children aged, with a large amount coming from soft drinks and fruit
juices14. Average mineral intakes (calcium, iron, magnesium, potassium, zinc) were
low across all 11-18 year olds and iron intake was especially low in girls, 46% of
whom consumed less than the recommended daily amount14.
Some dietary trends vary by socioeconomic status, and these trends are consistent
across all age groups17. Across the whole of the UK, the most disadvantaged groups
are less likely to consume wholemeal bread and vegetables and more likely to
consume SSBs, processed meats, high fat milk and sugar than the least
disadvantaged groups17. Among children and young people in Scotland, the more
deprived groups have a higher average energy intake and eat more sugared cereals,
ice cream, processed meat, chips, confectionery and soft drinks14. These groups
have the highest proportions of people classed as overweight or obese, and the
highest rates of dental decay, as a result of both the dietary inequalities described
above, as well as other social and economic factors predisposing them to poorer
health outcomes3.
School environment
SSBs are a very popular lunchtime purchase: 28% of all young people in one
Scotland-wide study purchased SSBs daily and one third of these were caffeinated
energy drinks53. In a survey of pupils in Glasgow, non- diet fizzy drinks represented
by far the largest category of drinks consumed: 39% had consumed one during their
most recent school day12. In one of the more deprived schools in Scotland, SSBs
made up over 50% of all purchases at lunchtime and some were available for as little
as 30 pence53.

d

Vitamin B2
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Key points from survey findings
The diet of the Scottish population as a whole falls short of several nutritional recommendations and
secondary school-age CYP have a particularly poor diet compared with other age groups. In general,
the 11-18 year old group consume too much sugar and saturated fat and too few portions of fruit,
vegetables and important vitamins and minerals. These patterns are amplified among children and
young people from more deprived backgrounds. Given the high prevalence of overweight/obesity
and dental problems in this population group, the consumption of added sugar stands out as a major
concern. Intake of added sugar is far in excess of the recommended daily maximum level, and the
largest single source of added sugar in secondary school children and young people’s diets is SSBs.
Data on purchases during the school day confirm that a large proportion of secondary school pupils
regularly purchase SSBs, often at very low prices or as part of an offer. The available survey data for
Scottish secondary school-age pupils have underlined the public health imperative to reduce the
consumption of sugary drinks, but has also drawn attention to other unhealthy dietary habits of
children and young people (such as consumption of cheap, poor nutritional quality food purchased
beyond the school gates). These all warrant attention as part of a comprehensive strategy to
improve the diet of Scottish children and young people and address diet-related health problems in
this population.
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Discussion
The case for sugar reduction in the diets of secondary school-age children and
young people in Scotland
High numbers of secondary school-age CYP in Scotland are overweight or obese;
high levels of dental decay are another characteristic of this group. In recent years
the Scottish Government has recognised the huge public health and economic cost
of these conditions and has prioritised improvements in childhood in all three54,55.
High intake of SSBs is associated with the development of these conditions, as well
as other serious health problems later in life including reduced insulin sensitivity,
type 2 diabetes mellitus and cardiovascular disease56. Findings from recent surveys
paint a worrying picture of the average diet of secondary school-age CYP. Among
other concerns, they show that added sugar intake is significantly in excess of the
national recommended daily maximum: the largest single contributor to this intake is
SSBs, making up 30% of the total4. The findings also highlight the popularity among
secondary-school pupils of leaving school premises at lunchtime to buy poor
nutritional quality foods from local retailers, and that a large proportion of such
purchases include SSBs53. The prevalence of sugar-related health problems,
together with the knowledge that SSBs are a major contributor to sugar in the diets
of Scottish CYP, builds a strong case for prioritising SSB reduction. Given SSBs
offer very little nutritional value, there are seemingly no disadvantages to reducing
their consumption among this population group, and the population of Scotland as a
whole would stand to benefit considerably from potential sugar-reduction measures,
of which SSB taxation is one.
Sugar-sweetened beverage consumption
A number of studies show that increasing the price of SSBs leads to reductions in
their consumption7,28,29. A UK-specific study concluded that those under 30 years of
age would see the greatest health benefits from a 20% tax on SSBs35. Data on the
dietary habits of secondary school-age pupils throughout the school day also provide
good evidence that price is an important influence on their purchases, with SSBs
often being purchased as part of a lunchtime ‘meal deal’53. Overall, it is likely that
secondary school-age CYP will reduce their consumption of SSBs as a result of an
increase in price.
Substitution effects
The possibility of increases in demand for other products as SSB prices increase is
acknowledged by much of the research on the topic. Untaxed products are likely
substitutes and although these will vary depending on the final details of the tax,
studies have found high fat milk, fruit juices and diet drinks to be common
substitutes26. In the case of the UK tax, which will have two different levels of
taxation, a likely substitute for products taxed at the higher rate are products taxed at
the lower rate. Furthermore, the consumption of artificially sweetened and diet drinks
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has been linked to dental erosion57 and appetite-modulating effects possibly leading
to weight gain58 possibly due to justifying the consumption of other energy dense
foods or by promoting a preference for sweet tastes59. It is particularly difficult to
draw conclusions about likely substitutions in the context of lunchtime purchases by
school-age pupils, as it is not known how much of the levy will be passed on to
consumers, how retailers might respond and what the impact would be on offers and
meal deals.
Weight gain, obesity and dental health effects
The long-term population health effects of SSB taxes are difficult to predict: it is too
soon to assess the impact of the real life cases of sugar tax implementation, and
results from modelling studies vary in their conclusions. The uncertainty around
substitutions also makes the impact on dental health difficult to predict as some of
the drinks that are likely to replace SSBs have high sugar content (fruit juices) or
acidic pH (diet drinks and sports drinks) which lead to dental decay and erosion
respectively60. However, given that SSBs provide such a large proportion of the total
sugar in Scottish children and young people’s diets, there will be dental health
benefits as a result of a sugar tax, although these benefits will only be realised if the
frequency of sugar consumption falls alongside a fall in overall sugar consumption.
Revenue generation and health cost savings
The available evidence suggests that substantial revenue could be generated from a
tax on SSBs, given the current high consumption levels in Scotland. Substantial
savings could also be made by the NHS if a tax is effective in reducing the sugar
intake enough to influence the prevalence of associated health conditions. The acute
and long term management of these, often chronic, conditions currently requires a
huge amount of financial resources; for example, the costs associated with diabetes
alone account for around 10% of Scottish NHS expenditure17. Modelling studies,
existing SSB tax regimes and new SSB tax proposals all acknowledge the potential
for revenue to be used to augment the obesity-reducing aims of the tax. Clearly,
however, a successful tax will reduce the purchase and consumption of SSBs and so
it should be anticipated that tax revenues would fall.
Effect on inequalities
Several modelling studies suggest that the highest consuming groups will benefit
most (in health terms) from a sugar tax, as these groups are expected to be the most
sensitive to price. In Scotland it is the groups with the lowest incomes that exhibit the
highest levels of SSB consumption and the highest rates of obesity, overweight and
dental problems. In this context, an SSB tax would be expected to have an equitable
impact on population health (i.e. population groups with the worst health problems
will gain the most health benefits from the intervention). In contrast, however, a UKbased modelling study projected that the biggest reductions in consumption and
obesity prevalence would actually be among the highest income groups35, potentially
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widening inequalities further; the cost, however, was expected to be low, with a 20%
tax resulting in an estimated increase of 8 pence per person per week35.
The modelling evidence is mixed but the case of tobacco taxes in the UK provides a
potentially useful real-life example. Like SSB consumption, smoking is more
common among groups with lower socioeconomic status14. While various policies
have contributed to creating an environment that discourages smoking, increased
taxation has been found to be particularly effective at reducing socioeconomic
inequalities in smoking prevalence in the UK61.
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Conclusions and recommendations
Sugar taxation
In conclusion, there is evidence that taxes on SSBs could benefit the health of
secondary school-age CYP in Scotland, particularly those of lower socioeconomic
status. Despite the caveats regarding possible substitution effects, the potential of
reduced sugar intake for improvements in weight and dental health at a population
level are significant and as such, a tax on SSBs should be considered as a part of a
strategy to address sugar-related health problems in CYP.
The literature suggests that taxes on SSBs could benefit the health of secondary
school-age CYP in Scotland, with some evidence suggesting that it would be
particularly beneficial for those of lower socioeconomic status. Despite the caveats
regarding possible substitution effects, the potential of reduced sugar intake for
improvements in weight and dental health at a population level are significant and as
such, a tax on SSBs should be considered as a part of a strategy to address sugarrelated health problems in CYP. However, there is no consensus over which type of
tax (i.e. percentage of price, fixed price per litre, fixed price per gram of sugar,
industry levy) is most effective, but most research suggests a tax rate that increases
the retail price of SSBs by at least 20% is required in order to have an impact on
consumption levels and population health outcomes. However, the available
evidence also tells us that if a tax is significant enough to lead to reduced demand
for a taxed category of SSBs, it is likely to lead to increased demand for other,
untaxed, SSBs.
The UK tax will take a different approach to that of other countries, imposing a twotier levy on manufacturers of SSBs as a means of encouraging lower sugar
reformulations of their products. No evidence exists that is relevant to this proposal
and it is unclear how manufacturers will respond and, specifically, whether any levy
will be passed on to the consumers of SSBs in the retail price. If the levy is passed
on, there may be a resulting substitution effect which increases consumption of
exempted high-sugar or high-fat products, and which may undermine the sugarreduction aims of the tax. However, if manufacturers respond by reformulating their
products, a reduction in sugar consumption may follow if consumers do not
substitute other high sugar products for the reformulated SSBs.
However, it is clear that Scottish secondary school-age CYP are subject to many
influences when making their food and drink choices (not just price) and that a sugar
tax alone is not enough to make the required improvements in health. In terms of
reducing sugar intake, therefore, any soft drinks tax has the potential to be helpful
but must be part of a comprehensive strategy to reduce overall sugar intake among
young people in order to be optimally effective. Marketing regulations, retail policies,
sponsorship restrictions, nutrition and cooking education and incentives to take up
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school meals could all play a role alongside taxes in creating an environment that
discourages the consumption of soft drinks. In this way, the potential benefits of a
sugar tax go beyond simply influencing price-based purchasing behaviour; it can be
part of a strategy that encourages manufacturers to change their products and
consumers to reduce their consumption of SSBs, not just because of their price, but
also through normalisation of the consumption of sugar-free beverages including
water. There is a clear need, therefore, for the Scottish Government to take a
lead in building upon the UK government taxation measure and embarking on
a bold, broader strategy to improve the diet of Scottish CYP.
A further recommendation is to ring-fence the revenue generated by the tax for
public health purposes. This could augment the beneficial effects of a sugar tax and
is likely to garner public support. Further policy areas for attention are considered
below and the substantial revenue generated by a sugar tax could contribute to
improvement in these areas.

Further policy considerations
As has been stated previously, it is important that SSB taxes are part of a multifaceted strategy to reduce sugar intake. In the case of tobacco control, excise taxes
and consequent price rises were preceded and followed by a number of other
measures which made smoking less popular61. Smoking bans, packaging warnings,
graphic television campaigns and restricted advertising and sales have all
contributed to building an environment which discourages smoking and has reduced
smoking rates over time61. Much like tobacco control, policies beyond fiscal
measures (taxes) must be part of the approach to reducing sugar intake among
Scottish CYP.

Innovative approaches to sugar reduction
There are many examples of innovative approaches to improving the diets of
children and young people across the UK including: school garden schemes, where
pupils can grow and eat their own fruit and vegetables62; teaching on nutrition and
cookery; incentive schemes to encourage children to eat in school63, and sugary
drinks bans implemented by individual schools64. These approaches are not explicitly
sugar reduction measures, but their focus on engaging young people in discussions
around food production and nutrition may improve diets as a whole. Further
evaluation of these approaches is required, but they offer potentially effective
avenues for tackling dietary problems in Scotland beyond traditional governmental
measures such as advertising restrictions and excise taxes.
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