PRICE-MINIMISING BEHAVIOURS IN RESPONSE TO INCREASING TOBACCO
PRICE: A CROSS-SECTIONAL STUDY OF STUDENTS

Background: The public health benefits of tobacco taxation are undermined when smokers
engage in price-minimising behaviours other than quitting in response to rising prices. These
include switching from smoking manufactured cigarettes to cheaper alternatives such as roll-

your-own (RYO). Young adults are particularly sensitive to tobacco prices.

Methods: 314 students at the University of Nottingham, UK completed an online survey
about their current smoking behaviour and their likely responses to hypothetical increases in

the price of tobacco.

Results: Cessation intent was linked to price, as was the likelihood of switching to cheaper
products. Although only 7% said they would quit in response to a £0.50 increase in the price
of their product, 68% said they would quit if it doubled. Among manufactured cigarette
smokers who would switch products if the price of cigarettes doubled, 33% said they would
switch to RYO. 44% stated they would switch to e-cigarettes if combustible tobacco became

unaffordable.

Conclusions: Large price increases could reduce prevalence among this age group, though
this effect would be potentially be undermined by young adult smokers accessing cheaper
alternatives to manufactured cigarettes. The apparent viability of e-cigarettes as a price-

minimising substitute for smoking may be encouraging from a public health perspective.
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Introduction

The serious public health consequences of tobacco use are well documented. In high income
countries approximately half of all long-term regular smokers will be killed by tobacco use
(1) and in England, smoking remains the primary cause of preventable morbidity and
premature mortality (2). People usually start smoking as teenagers (3) and tend to become
habitual smokers as young adults (4). From a public health perspective, tobacco control
interventions which can effectively reduce both smoking initiation and escalation among
young adults are therefore crucial for reducing long-run smoking prevalence at the population

level (4).

Price is a key determinant of smoking initiation and of progression through the stages of
uptake towards habitual smoking (4-6). Since raising the price of tobacco products reduces
demand for tobacco in all age-groups (5-7) but particularly among young adults (4-6, 8, 9), it
follows that smoking prevalence in this age group would be much reduced by tax policies
which diminish the affordability of tobacco. Young people may offset the effects of price
increases by engaging in price-minimising strategies (10, 11) including smoking-related
behaviours, such as quitting or reducing consumption; and product-related changes involving
switching to a cheaper brand in the same product category (10), to an alternative form of
tobacco such as roll-your-own (RYO), to illicit tobacco, or as a relatively recent new option,
to tobacco-free forms of nicotine delivery such as electronic cigarettes. Whilst substantial
health benefits accrue from quitting or else switching to electronic cigarettes, other price-
minimising behaviours undermine the public health benefits of tobacco taxation. A number of

studies from Europe, the USA and Australia have demonstrated that smokers engage in price



minimising behaviours other than quitting in response to price increases, including switching
to cheaper brands and RYO, cutting down, and making multipack purchases.(11-15). Studies
also indicate that quitting behaviour increases as the magnitude of price rises increases.(12,
14) However, most of these studies have focussed on adult smokers, and none have been
conducted in the UK. Furthermore, the majority of studies were conducted prior to the recent

surge in the popularity of electronic cigarettes.

Since price-minimisation among young smokers in the UK has to date received relatively
little research attention, this exploratory study was carried out to investigate young adults’
sensitivity to tobacco prices and their likelihood of engaging in price-minimising behaviours,
and how the price of factory-made cigarettes may influence demand for different tobacco

products, illicit tobacco and electronic cigarettes among young adult smokers.

Methods

Data collection

Data were collected using an online survey of students aged 18 or over enrolled at University
of Nottingham (UoN) for the 2013-14 academic year, and who reported that they had smoked
at least one cigarette in the past 12 months. Students were mainly recruited by cluster
sampling of University departments. Our cluster sample was drawn by randomly selecting
three of the five university faculties, three schools within each faculty, and then all students
enrolled on two courses in each school. These students were either emailed an invitation to
take part or a message was posted on a relevant forum within the UoN virtual learning
environment. Where consent was not gained from the course administrator to contact
students, replacement courses were selected from the original randomisation list. We had not
previously recruited survey participants in this way, and were therefore unsure whether this

would be an effective recruitment method. In order to maximise our sample size, students



were also recruited via opportunistic recruitment through advertising and word-of-mouth.
Opportunistic recruitment involved advertising on the UoN intranet portal and on digital
screens around the Students’ Union building. Study invitations were also posted on several
UoN-affiliated pages on Facebook. Participation in the study was incentivised with each
respondent offered the opportunity to be entered into a prize draw to win a £50 shopping

voucher.

Respondents were invited to complete a questionnaire including questions on demographic
characteristics, current smoking behaviour, e-cigarette use and illicit tobacco purchases; and
then asking participants what they would do if the price of their current tobacco product
increased today by the following amounts: £0.50, £1, £2.50, £5 or a doubling in price. These
questions were based on those used in a similar study by Ross et al.(16) For each hypothetical
price increase, respondents were asked whether they would consider engaging in any of the
following price-minimising behaviours: quitting; reducing consumption; downtrading to a
cheaper brand; or switching to a cheaper alternative product, such as from cigarettes to RYO
tobacco. For each hypothetical price increase, respondents were also asked whether they
would consider switching to using a different tobacco/nicotine product altogether. For all
respondents answering ‘yes’, a supplementary question asked participants which product they
would be most likely to switch to. A further question asked whether participants had ever
previously changed the product they smoked because the price had increased. Finally,
participants were asked whether they would consider using an electronic cigarette or buying

illicit tobacco if legal tobacco products became too expensive.

Wherever possible, we used or adapted questions that have already been used in published
studies. Our questionnaire was piloted among a small sample of smokers and edited before it

was distributed to students. The survey questions are listed in full in the online appendix to



this paper. The questionnaire was hosted on the Bristol Online Surveys (BOS) website and

was open for a period of 28 days from 14" May 2014 until 11" June 2014.
Statistical analysis

Survey data were extracted from the Bristol Online Surveys server and imported into
Microsoft Excel before analysis in STATA Version 11.0. In addition to basic descriptive
statistics we used univariate logistic regression to explore the effect of smoking frequency on
potential price-minimising behaviours, and to compare the responses of those who ever
purchase their own tobacco with those who never purchase tobacco. In these analyses,
smoking frequency was categorised as a binary variable with ‘regular smoker’ including all
those who indicated that they smoke daily/on most days/weekly; and ‘infrequent smoker’
including those who smoke socially/occasionally/rarely. The variable ‘quantity purchased’
was categorised into a binary exposure with respondents either coded as ‘ever purchasers’
and ‘never purchasers’. Multivariate models were then built by adding potential confounders
(ethnicity, income, type of tobacco smoked, smoking frequency, quantity smoked (at
weekends and on weekdays), age when first started smoking and tobacco dependence) one by
one to the model to determine whether they significantly affected the association between
smoking frequency and each outcome. Any variable which altered the univariate odds ratio
by more than 10% was included in the final multivariate model. Age and sex were included
in the final logistic regression model as a priori confounders. It was estimated a priori that
100 participants were needed to estimate the proportion of students who would consider
giving up smoking if the price of their current tobacco product increased by £0.50 to within

3.8% using 95% confidence intervals.
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Results

A total of 314 students completed the survey, including 220 (70%) recruited by cluster
sampling method and 94 (30%) who responded to advertising. The 220 cluster sample
respondents were drawn from an estimated total number of eligible students of 4768, and on
an assumption that 28% of these were current smokers (17), represent approximately 16.5%

of the sample population, drawn from a target population of all 33,369 UoN students.(18)

Participant demographics are summarised in Table 1. The majority of respondents were
female (63%), white British (78%), and aged under 24 (82%). Disposable income (income
left after basic living expenses) was less than £500 per month in 97% of respondents, and

typically between £100 and £249 per month (49%).

TABLE 1

Current smoking behaviour and expenditure on tobacco

Just over half of respondents (52%) reported that they smoke manufactured cigarettes, 22%
RYO tobacco, and 25% both (Table 1). Almost 25% of respondents stated that they had ever
purchased illicit tobacco, with a further 12% indicating that they were unsure whether they
had. Around half of participants (49%) had ever tried an e-cigarette, and only 4 participants
(1.27% of the full sample, 2.58% of e-cigarette ever users) used an e-cigarette daily. A third
of respondents reported that they smoked daily or on most days, one in 10 at least once a
week, a third only occasionally/socially, while a quarter stated that they smoke only rarely

(Table 1).



One fifth of respondents never purchased their own cigarettes or tobacco. A quarter bought
packs of 10 manufactured cigarettes, and a quarter bought packs of 20. Of those who bought
RYO tobacco, 16% usually bought 12.5g packs, 8% 25g packs, and 2.5% 50g packs. Of
students who said they bought 10 packs of cigarettes most (79%) usually paid £2.50-4.99,
with 18% paying £5-7.49 and only 2 respondents paying less than £2.50. Of those usually
buying packs of twenty, most paid £5-7.49 (42%) or £7.50-£8.50 (35%). There was a clear
differential between the price paid by manufactured cigarette purchasers and RYO
purchasers: 86% of those who usually bought 12.5g packs of loose tobacco (equivalent to

approximately 25 cigarettes (19)) paid £2.50-4.99.

The potential impact of tobacco prices on smoking behaviour

Participants’ reported likely responses to increasing tobacco prices are presented in Table 2a.
An increasing proportion of respondents indicated that they would give up smoking with each
hypothetical rise in the price of their cigarettes or RYO tobacco; approximately 7% of
participants indicated that they would quit in response to a £0.50 increase in tobacco prices,
whereas almost 70% said that they would give up if the price of their current tobacco product

doubled.

The proportion of respondents indicating that they would switch to an alternative tobacco or
nicotine product also increased with each hypothetical rise in the price of their current
tobacco product. Approximately 28% of those surveyed stated that they would switch to an
alternative product following a £0.50 increase in the price of their existing product but this
rose to over half in relation to a £5 increase or a doubling in price. Participants appeared more
likely to engage in price-minimising behaviours other than quitting or switching products in
response to smaller price increases. In response to a £0.50 price increase, approximately 35%

said they would downtrade to a cheaper brand, approximately 31% said they would cut down



on the amount they smoked and approximately 25% said they would supplement their
existing cigarettes with a cheaper product. However, respondents were far more likely to say
they would quit or switch to an alternative product rather than downtrade, reduce
consumption or supplement with a cheaper alternative when the price of their cigarettes or
tobacco increased by £5 or doubled. A third of respondents indicated that they had previously

changed the product they smoked in response to increasing prices (data not shown).

Participants who said that they would consider switching to an alternative product in response
to future price increases were asked a supplementary question about which product they
would switch to. At least a third of smokers of manufactured cigarettes were most likely to
switch to RYO tobacco. Approximately 25% of those who said they would switch products
indicated that they would change to smoking illicit tobacco in response to price increases of
£0.50, £1 and £2.50; this rose to 33% following a £5 increase and 39% for a doubling in
price. Very few smokers of manufactured cigarettes indicated that they would switch to
products such as e-cigarettes, water pipes or chewing tobacco/oral snuff in response to rises

in the price of manufactured cigarettes.

Like manufactured cigarette smokers, a substantial proportion of RYO tobacco smokers
indicated that they would switch to smoking illicit tobacco in response to price increases.
Approximately 28% said that they would switch to illicit tobacco following a £0.50 increase
in the price of licit tobacco, rising to 38% following a £5 increase. A higher proportion of
RYO tobacco smokers stated they would switch to e-cigarettes compared with manufactured
cigarette smokers. Very few RYO users indicated that they would switch to using water pipes

or chewing tobacco/oral snuff if their current tobacco increased in price.



A high proportion of dual users indicated that they would switch to RY O tobacco following
price increases — 68% in response to a £0.50 increase, and 43% in response to a doubling in

price.

TABLE 2

Switching to electronic cigarettes and illicit tobacco in response to price increases

44% of all respondents indicated that they would consider using an e-cigarette, or using one
more often, if tobacco became too expensive. (Table 3) Over a quarter (28%) stated that they
would be more likely to purchase illicit tobacco, or purchase it more often, if legal tobacco

became too expensive.

TABLE 3

Logistic regression analyses

Univariate analyses suggested that regular smokers were less likely to say they would quit in
response to price increases than those who smoke rarely. Conversely, frequent smokers were
more likely to indicate that they would switch to smoking an alternative product than
infrequent smokers, although many of the differences observed did not achieve statistical
significance. Univariate analyses also suggested that respondents who purchase tobacco were
more likely to say they would switch to smoking an alternative product than those who never
purchase their own cigarettes (Table 4). In the multivariate models there were no statistically

significant differences in price minimising behaviours between frequent and infrequent
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smokers, and only one between those ever purchasing tobacco and those never purchasing

tobacco, which is likely to have occurred due to chance.

TABLE 4

Discussion

Summary of findings

This study suggests that among young adult smokers, tobacco prices need to rise substantially
to be likely to generate significant reductions in smoking prevalence, and that the effect of
price rises is likely to be seriously undermined by the availability of lower price options such
as cheaper cigarette brands, RYO tobacco or illicit tobacco. Regular e-cigarette use in this
population was low, but the use of e-cigarettes was considered as a potential price-
minimising strategy by a substantial number of participants, particularly those who had

already adopted RYO.

Strengths and limitations

Our study is limited to the opinions of a relatively small sample of students who, despite low
current income, are more likely to come from relatively affluent families from the UK or
overseas, and therefore may not be representative of the general population of adults of their
age. We are unable to estimate our participation rate with accuracy but we know that at
around 17% it is low, and again may not therefore be representative. University of
Nottingham student statistics from 2013/14 indicate that female students are overrepresented
in our sample; however our study nevertheless provides a valuable insight into the views and

behaviours of an under-researched population.(20)
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Our findings are based on hypothetical price increases; they should be interpreted with
caution, as responses to hypothetical pricing scenarios do not necessarily predict actual
behaviour in response to real price rises. Nevertheless, they give some sense of the likely
effectiveness of price rises in this context. Studies which have explored price minimising
behaviours in response to real life price increases have demonstrated that they do occur, and
that their impact may be substantial.(11-13) A German study found that prior to price
increases, 11-16% of smokers intended to switch to cheaper tobacco products; following
price increases, 11-20% actually switched. While a smaller proportion quit smoking in
response to the increases, the study indicates that intended behaviour is often borne out in
practice.(12) Furthermore, our study is able to shed light on students’ willingness to switch to
e-cigarettes, which is an area of research which has received little attention to date. There is a
suggestion that some of our questions may not have been fully understood, as some
participants reported that they would switch category to a product in the same category as the
one they currently consumed. However these responses may have been meant to say that the

respondent would not in fact change behaviour in response to the given price change.

Discussion of study findings

Our finding that approximately half of respondents indicated that they currently smoke
factory-made cigarettes, while around a quarter of respondents reported dual use of both
manufactured cigarettes and RYO tobacco is consistent with recent data estimating the
prevalence of RYO use among British 16-24 year olds.(21) Dual use may itself represent a
price-minimising strategy whereby respondents are supplementing their factory-made
cigarettes with comparatively cheaper RY O tobacco. Future research could address young

smokers’ reasons for dual use.
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Clear price differentials between factory-made cigarettes and RY O tobacco were discernible
from the data collected. This finding is consistent with the published literature which
demonstrates that in the UK, as in many other jurisdictions, RY O tobacco retails for a
significantly lower price than factory-made cigarettes as a consequence of asymmetries in
excise duty across different tobacco products.(21, 22) This finding is particularly noteworthy
in light of our findings that there is likely to be strong relation between the price of factory-
produced cigarettes and demand for RYO tobacco (i.e. positive cross-price elasticity) in this
population. This re-emphasises the need to harmonise tax policies across tobacco products, in
order to eliminate price differentials which encourage smokers to switch to alternative

products rather than quitting in response to price increases.

The study found a clear association between the price of tobacco and smokers’ intentions to
quit, with an increasing proportion of respondents indicating that they would give up with
each hypothetical rise in the price of their cigarettes or RYO tobacco. In addition, a large
proportion of respondents reported that they would switch to a cheaper brand in response to
an increase in the price of their tobacco product. Substantial price segmentation within the
tobacco market means that even in the event of a price increase — which in practice have
tended to take place predominantly among more expensive brands, leaving low-price

products unchanged - cheaper brands would be available for most smokers.(23)

Our findings are in line with existing evidence that young smokers are likely to engage in
price-minimising behaviours. For example, an Australian survey identified that younger
smokers were more likely than older smokers to make both smoking-related and product-
related changes in response to tobacco tax increases (10). A Turkish study also found
evidence that younger smokers were more likely to engage in compensatory behaviours in
response to rising cigarette prices such as switching to cheaper brands and buying their

cigarettes in bulk (13). Most existing studies have focussed on adult smokers; however, there
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are parallels between their findings and ours. Dunlop et al. found that in Australia, a
substantial proportion of adult smokers tried to quit, cut down, or switched to cheaper brands
or HRT after a price increase.(24) In a German study 4-8% quit smoking in response to a
price increase, 12—17% reduced consumption and 11-20% switched to cheaper products.
Taken together, the existing evidence suggests that price minimising behaviours can occur

across countries and in all age groups.

Few studies have explored the differential impact of price increases of varying
magnitudes. Only 7% of respondents in our study indicated they would give up if the price of
their current cigarettes increased today by £0.50; by contrast 64% said they would quit if the
price increased by £5. Given that the duty on factory-produced cigarettes typically rises by
around £0.24 annually,(25) our findings suggest that small incremental increases are not
likely to induce large reductions in smoking prevalence among people from this population.
This theory bears parallels with arguments put forward in the literature which stress that
smokers’ responses to tobacco price increases are closely related to the magnitude of the
increase.(12, 16, 26) An Australian study found that larger hypothetical price rises motivated
more smokers to consider making a quit attempt.(24) While this study adds strength to the
arguments that large magnitude price increases could have substantial impacts on prevalence
on young adults, the predicted cessation rates are hypothetical and thus may not be borne out
in reality. Nevertheless, policymakers should consider the magnitude of tax increases when

determining excise tax levels for tobacco products.

Our results suggest that illicit tobacco is likely to act as a substitute for licit tobacco.
Although there is evidence from the international literature suggesting that young adults are
relatively more likely to buy illicit tobacco than other age groups, we are not aware of any
current evidence in the UK literature which demonstrates that a substantial proportion of

smokers from this population would switch to using illicit tobacco as a means of offsetting
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increases in the rise of duty-paid tobacco. This finding has implications for both public health
and government taxation revenues. Stringent efforts against illicit trade will need to be

maintained if the public health impact of taxation is to be optimised.

Findings from this study also indicate that e-cigarettes are a viable substitute to combustible
tobacco for some young adult smokers faced with increasing tobacco prices. This may be
encouraging from a public health perspective given the likely reduced harm posed by these
tobacco-free devices.(27, 28) However, it should be noted that when presented with a choice
of substitutes for cigarettes, more respondents indicated they would switch to RYO tobacco
or illicit tobacco rather than e-cigarettes. More research is required into the feasibility of
promoting electronic cigarettes as a price-minimising alternative to combustible tobacco such
that young adults may be inclined to use these devices in favour of more pernicious

substitutes.

Conclusions
Whilst our study is based on hypothetical pricing scenarios, it highlights key issues in relation
to price minimisation and the size of tobacco price increases which should be investigated in
future research. Overall, this study suggests that the public health impact of tobacco taxation
policies may be undermined as a result of young adult smokers engaging in price-minimising
behaviours other than quitting in response to rising tobacco prices. Both illicit tobacco and
electronic cigarettes may serve as substitutes for licit and/or combustible tobacco
respectively. Large magnitude price increases across all tobacco products are required to
induce significant changes in smoking prevalence among this population, and, in particular,
measures are still needed to reduce price differentials between factory-made cigarettes and
loose tobacco. More research is required into the viability of promoting e-cigarettes as a
specific price-minimising strategy for young adults.
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