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ABSTRACT

Background The value that might be added to local
economies each year through the money that people
who smoke tobacco would save if everyone quit smoking
is called the 'smoke-free dividend". This study aimed to
estimate the value of the smoke-free dividend across
local areas in England, and how it relates to the average
income in those areas.

Methods The study was a cross-sectional descriptive
analysis of tobacco expenditure from the Smoking Toolkit
Study (STS) matched to income and smoking prevalence
data for English local authorities. The STS sample was
from 2014 to 2020 and comprised 18721 adults who
smoke cigarettes. Self-reported expenditure estimates
from the STS were adjusted for under-reporting. This
adjustment aimed to align the total expenditure estimate
with figures derived from government tax receipts and
national estimates of illicit tobacco use. The smoke-free
dividend is calculated as 93% of spending on legal
tobacco, which is the percentage estimated to leave the
local economy, plus 100% of spending on illicit tobacco.
Results The total dividend in England is estimated

to be £10.9 billion each year, which equates to £1776
per person who smokes or £246 per adult regardless

of smoking status. The estimated dividend is greater

in areas with lower average income, with a correlation
coefficient of —0.521 (95% Cl —0.629, —0.392) between
the average income of local areas and the dividend per
adult.

Conclusions This study has estimated that local
economies could gain a substantial dividend if everybody
stopped smoking, which is larger in lower income areas,
meaning that geographical economic inequalities could
be reduced.

INTRODUCTION

Almost all the money spent on tobacco flows directly
out of local economies. Expenditure on tobacco
also places a significant financial burden on people
who smoke, especially those with little disposable
income, which is in addition to any loss of income
and additional healthcare expenditure caused by
the health consequences of smoking.! The expe-
rience of this financial burden in the population
is made more acute because rates of smoking are
highest for people in poorer socioeconomic circum-
stances.” For example, in England in 2020, 9.6%
of people in managerial and professional occupa-
tions smoked tobacco, compared with 24.5% for
people in routine and manual occupations.® Expen-
diture on tobacco can directly exacerbate poverty
by reducing the resources available to spend on
other goods and services.*” A UK study found that

" Tessa Elisabeth Langley

2 Martin J Dockrell,>* Mark Cook,>

2,5

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Most spending on tobacco goes to government
as tax, to the tobacco industry as profits or as
proceeds to the illicit trade. In England, only 7%
of spending on tobacco remains within the local
economy. There is therefore a large potential
economic dividend to people who smoke
and local economies if everyone were to stop
smoking. The smoke-free dividend for England
was previously estimated at £7 billion.

WHAT THIS STUDY ADDS

= This study estimates the smoke-free dividend
for England using a method to account for
under-reporting of spending on tobacco by
individuals in survey data. The estimate of the
economic dividend is £10.9 billion.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The smoke-free dividend was estimated to be
largest in local areas with the lowest average
income. These are also the areas with the
highest smoking rates. The potentially large
dividend strengthens the case for tobacco
control policy action to reduce smoking rates,
particularly in more deprived communities. The
methods used here can be used to conduct a

similar analysis for other countries.

230000 households, comprising 400000 adults
and 180000 children, fell below the poverty line
because of tobacco expenditure.® Another study
has estimated that 135000 adults with a common
mental disorder in the UK would be defined as
living in poverty if their income were assessed after
their expenditure on tobacco had been subtracted
from it.” In the face of rapidly rising living costs,®
there is an increased urgency to highlight the finan-
cial burden that tobacco use places on households
and communities, and the potential financial divi-
dend to local economies that quitting smoking
might bring.

In 2019, the government set an objective for
England to be smoke free (defined as achieving
smoking rates of 5% or less) by 2030,” and in 2022
they commissioned an independent report led by
Khan that recommended bold new policies to set
the country towards making smoking obsolete.™
As smoking rates approach the smoke-free target,
and then continue to fall to make smoking obsolete
(ie, to approach zero), money that would otherwise
have been spent on tobacco will be available to

BM)
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people who used to smoke, freeing up household budgets. This
additional money might then be used to purchase other goods
and services, which are more likely to benefit local economies
than money spent on tobacco. The ‘smoke-free dividend’ to
the economy stems from the financial redistribution that occurs
when people who smoke quit and hence stop spending money
on tobacco.! It is specifically the part of tobacco expenditure
which currently flows out of the local economy as tax, industry
profit and spending on illicit products. When this spending is
redistributed to other consumption goods with larger profit
margins to local retailers, more of the spending is retained as
income locally, rather than leaving the local economy as profit to
tobacco corporations or tax to central government.

Estimating the additional money that could go to local econ-
omies if everyone stopped smoking requires subtracting the
revenue that is already retained by small retailers as profits from
tobacco sales. Most of the money spent on tobacco is made up of
government taxes, profits to the tobacco industry or transferred
to the illicit trade. It is estimated that only 7% of the revenue
from legal tobacco sales in Great Britain is retained by small
retailers, for whom tobacco might only be one of many prod-
ucts that they sell.'* Thus, in the absence of smoking, the poten-
tial economic dividend to local economies could be 93% of the
total money spent on legal tobacco (ie, the total spend minus the
7% that already goes to retailers). In addition, spending which
would have gone to the illicit trade could also go back into local
economies.

The only prior estimate of the potential smoke-free divided
for England was made in a report published by the Royal College
of Physicians (RCP), which estimated that the potential total
dividend from quitting smoking in 2018 was £7 billion." This
means that if everyone stopped smoking, then in 1 year up to
£7 billion could re-enter the economy. However, this estimate of
the dividend is acknowledged in the report to be an underesti-
mate due to individuals under-reporting their tobacco consump-
tion in survey data'?; tobacco duty receipts alone in that period
were £9 billion. The RCP report figure does not attempt to
correct for under-reporting, nor does it explicitly address that
some spending will be on illicit tobacco. Both of these omissions
in the methodology will result in an underestimate of the value
of the smoke-free dividend.

This study aimed to conduct the first comprehensive estimate
of the potential value of the smoke-free dividend for England,
and how this would be distributed across local areas. We define a

local area in our analysis as an English upper tier local authority
(UTLA). A local authority is an area of responsibility for delivery
of public services by local government in England. To accurately
estimate the value of the dividend, we included expenditure
on both legal and illicit tobacco and adjusted the estimate of
tobacco expenditure upwards to account for under-reporting
of tobacco consumption in the survey data. To help understand
the scale of the dividend and how it might be distributed in the
population, we report estimates in terms of: (a) the total divi-
dend for each UTLA; (b) the dividend per capita, that is, the total
dividend divided by the number of adults living in each area;
and (c) the dividend per person who currently smokes. We then
investigated geographical variation in the value of the dividend
in relation to the average weekly income of households in each
UTLA, where that income is adjusted for factors including family
size and housing costs.

METHODS

Study design

We used self-reported data on tobacco expenditure from the
Smoking Toolkit Study (STS),' a repeated cross-sectional study
collected from a representative monthly sample of the English
adult population, including both people who do and do not
smoke aged over 18 years, and local authority identifiers. We
pooled STS data from April 2014 to February 2020, covering
the period from when the local authority identifiers became
available in the data to the start of the COVID-19 pandemic in
the UK. The data were pooled over this period to maximise the
number of observations available for local authority-level anal-
yses. We also used data on average income by local authority
from the Office for National Statistics (ONS).!* Throughout the
study we use the term ‘tobacco’ to refer to factory-made ciga-
rettes and hand-rolled tobacco. Other tobacco products, for
example, cigars, make up a negligible fraction of all tobacco
consumed in England and so were excluded from the analysis.
The smoke-free dividend was calculated at the local authority
level and then summed to produce an aggregate estimate of
the dividend at government office region and national level. To
correct for under-reporting of expenditures on tobacco in the
survey data, we calculated an upshift factor that was applied
to the individual-level tobacco expenditure data from the STS
(online supplemental file 1). Analysis was conducted without
pre-registration.

Table 1 Regional-level smoke-free dividend
Average

Weekly spend  weekly Income spent Total annual Smoking

per person who household on tobacco  spend prevalence People who Population Dividend Dividend Dividend per person
Region smokes income (%) (million) (%) smoke (n)  (18+) (million) per capita who smokes
East Midlands £36.59 £544 6.72 £1078 14.79 566850 3832657 £1012 £264 £1784
East of England  £36.71 £576 6.37 £1279 13.70 669833 4889292 £1199 £245 £1791
London £36.69 £606 6.05 £1710 12.95 896639 6923853 £1604 £232 £1789
North East £42.95 £477 9.00 £729 15.27 326442 2137800 £684 £320 £2095
North West £36.44 £485 7.51 £1588 14.50 837814 5778028 £1489 £258 £1778
South East £35.28 £603 5.85 £1603 12.12 873863 7210091 £1504 £209 £1721
South West £31.46 £532 5.91 £1034 13.99 631799 4516076  £970 £215 £1535
West Midlands ~ £38.03 £494 7.69 £1286 14.03 650297 4635046 £1206 £260 £1855
Yorkshire and the £36.97 £499 7.41 £1303 15.64 677670 4332928  £1222 £282 £1803
Humber

£11610 6131207 44255771  £10890  £246 £1776

Values used in the calculation of the dividend for each of the nine government office regions in England.
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Calculation of tobacco expenditure

The key data field from the STS was respondents’ self-reported
weekly expenditure on tobacco, which we adjusted to December
2018 prices using the Consumer Price Index for tobacco prod-
ucts.” The “price year’ was set to align with the year for which
all spending, price, tax and income data used in the analyses were
available. The sample was restricted to people who are current
smokers of tobacco with non-missing weekly tobacco expendi-
ture data. We assumed that the data on tobacco consumption
and expenditure in the STS included both legal and illicit sources
of tobacco. Tobacco expenditure from the STS was calculated
as the average weekly expenditure on tobacco by people who
smoke in each local authority, weighted by the STS survey
weights. This expenditure was then multiplied by an estimate of
the total number of people who smoke in each local authority,
which was obtained from the Local Tobacco Control Profiles for
England.’ The resulting value of total weekly expenditure on
tobacco was then annualised.

To correct the tobacco expenditure estimates from the STS for
under-reporting, we derived a reference value for actual tobacco
expenditure by adding the expenditure on legal tobacco, implied
by government duty receipts, to the expenditure on illicit

tobacco implied by estimates of illicit tobacco consumption and
the price of illicit tobacco (see online supplemental file 1 for the
detail of this calculation and the data sources used). For legal
tobacco, price and tax data were used to estimate the proportion
of the retail price paid as excise duty, and this proportion was
then used to scale the total duty receipts into an estimate of total
tobacco expenditure. By calculating the ratio between our refer-
ence value for total tobacco expenditure and the total tobacco
expenditure estimated from the self-reported data in the STS,
we estimated an upshift factor, which we then applied to the
individual STS expenditure estimates.

Calculation of the smoke-free dividend

The smoke-free dividend was calculated as the total upshifted
tobacco expenditure minus the 7% of legal expenditure
on tobacco that is expected to be retained as profits by local
retailers.!’ We therefore attributed 93% of legal expenditure to
the smoke-free dividend, and to this we added 100% of illicit
expenditure (which was estimated as 11.4% of total expendi-
ture), that is, dividend=(0.93 xlegal expenditure)+illicit expen-
diture. Profits of local retailers are excluded from the dividend

North East ] £24,803
Yorkshire and the Humber A £25,954

East Midlands A £28,290
West Midlands 1 £25,703

North West 1 £25,231

East of England £29,951
London 1 £31,533
South West £27,680
South East 1 £31,380
£0 £50 £100 £150 £200 £250 £300

Annual smoke—free dividend per 18+ population

Average equivalised household income

after housing costs (£000s)

26 28 30

Bar labels show the regional average equivalised household income

Figure 1
nine government office regions in England.

Smoke-free dividend per capita by region. This is the total smoke-free dividend divided by the number of people aged 18+ ineach of the
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figure as this is money which is already retained in the local
economy.

We used the geographical variation in the data to calculate the
smoke-free dividend at broad region and UTLA levels. England
consists of 151 UTLAs. We assumed that the division of expendi-
ture between legal and illicit tobacco at the national level applied
to each local authority. For each region and local authority, we
calculated: (1) the dividend per capita, that is, the total divi-
dend divided by the number of adults aged 18+ ineach area, and
(2) the dividend per adult who smokes. These two figures are
different ways of illustrating the scale of the potential benefits to
local economies from people who smoke giving up smoking, by
showing the total money per adult and per person who smokes.

Analysis of variation in the smoke-free dividend

We investigated the geographical variation in the smoke-free
dividend in relation to the average income of each local authority
area. Average income data were obtained for middle layer super
output areas for the financial year ending March 2018'¢ and were
aggregated to produce population-weighted average incomes
for regions and local authorities. The income measure used is

Average Income

net equivalised household income after considering housing
costs, calculated by the ONS using Organisation for Economic
Co-operation and Development equivalence scales.!” Equivali-
sation adjusts household income to account for differences in
household size and composition to account for differences in
the incomes needed by different households to acquire similar
standards of living. The average income data were then used to
estimate the proportion of income spent on tobacco. Heat maps
are used to illustrate the locations of local authorities with the
highest dividends per capita, and to facilitate visual comparison
to the locations of high and low-average income. Of the 151
UTLAs in the data, 10 had fewer than 10 observations in the
STS data sample, and so were excluded from all local authority
analysis. We estimated Pearson correlation coefficients (that
range from —1 to 1) to describe the associations between the
smoke-free dividend, average income, tobacco expenditure, the
average number of cigarettes smoked per day and the proportion
of income spent on tobacco. The coefficients provide a summary
of the direction and strength of the relationships. We show the
degree of uncertainty in these relationships using a threshold for
significance of 0.05 (two-way) to produce 95% Cls. Where the

Dividend per capita

pecile NI

25 50 75 100

Figure 2  Average income and the smoke-free dividend per capita by local authority. Estimates are shown for 141 of the 151 local authorities in

England that had sufficient data to be used in our analysis.
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ClIs around a correlation coefficient include zero, this indicates
a greater than 5% probability that the observed relationship
between the variables is due to chance.

For a complete list of all data sources used in the analysis, see
online supplemental file 2. The code and publicly available data
underlying the analysis have been made open source.'® ¥’

RESULTS

The STS data sample contained 112728 individuals aged 18+,
of which 20129 (17.9%) were people who were current tobacco
smokers. Of these people who smoke, 1408 were removed from
the data sample because they had missing expenditure data,
leaving 18 721 people who smoke who had data on their tobacco
expenditure for use in the analysis.

Adjustment for under-reporting of tobacco expenditure in the
survey data

From the STS, the self-reported amount spent on tobacco per
week by people who smoke was £25.68. Scaled up to annual
expenditure on tobacco for the estimated 6.1 million people who
smoke in England,’ the total is £8.2 billion. However, we expect
this to be an underestimate of total expenditure, which requires
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an upshifting correction. Based on tobacco duty receipts, we
estimated the total tobacco expenditure in England to be £11.6
billion. This yielded an upshift factor of 1.4, which has been
applied to all estimates of expenditure on tobacco from the STS
data in the following analysis. For a detailed breakdown of the
calculation of the upshift factor, see online supplemental file 1.

The value of the smoke-free dividend

We estimated that the potential smoke-free dividend in England
is £10.9 billion (from an estimated total annual expenditure on
tobacco of £11.6 billion). Table 1 shows how the value of the
smoke-free dividend varies among the nine government office
regions in England. In terms of the amount per capita, the divi-
dend would be £246, that is, if everybody stopped smoking,
then the economic benefit would be the equivalent of £246 for
each adult in England. We estimated that this per capita value
of the dividend ranged from £209 in the South East to £320
in the North East (table 1; figure 1). Another way to present
the smoke-free dividend is in terms of the economic benefit per
person who smokes, which we estimated as £1776, with a range
across regions of £1535-£2095 (table 1).

All Tobacco

20 25 30 35 40 20 25

30 35 40 20 25 30 35 40

Average Income (£000s)

Smoking Prevalence (%)

8 ©® 12 ® 16 ® 20

Figure 3  The average number of cigarettes consumed per day in relation to average income. Results are presented separately for the average daily
consumption of factory-made cigarettes and hand-rolled tobacco (assuming 0.5 g tobacco per cigarette). Results for ‘all tobacco’, that is, factory-
made and hand-rolled tobacco combined, are then presented. In each of the three panels, there are 141 data points corresponding to the local
authorities in England with sufficient data to be used in the analysis. The percentage of people who smoke in each local authority is indicated by

the grey to black gradient in the points. The lines show the slope of the estimated correlations for each category of tobacco. Plot restricted to local

authorities with 10 or more individuals who are smokers in the STS.
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The smoke-free dividend in relation to the average income of
local authority areas

Quantifying variation in the smoke-free dividend across local
authority areas in England provides an opportunity to inves-
tigate statistically how the smoke-free dividend relates to the
average income of local authority areas. Across local authori-
ties, the smoke-free dividend per adult is larger in areas with
lower average incomes (correlation coefficient —0.521, 95% CI
—0.629 to —0.392; figure 2).

To understand the reasons why the smoke-free dividend is
higher in lower income areas, it is helpful to investigate the rela-
tionships between local area income, smoking behaviour and the
amount spent on tobacco. Lower income local authorities have
a higher percentage of adults who smoke, and also the people
who smoke tend to smoke a larger number of cigarettes per day

(—0.413, 95% CI —0.541 to —0.265; figure 3). However, we
did not find a statistically significant association between the
average income of local authority areas and the amount that
people who smoke spent on tobacco (—0.104, 95% CI —0.265
to 0.063; figure 4A). That people who smoke in lower income
areas smoke more cigarettes per day, but do not spend more on
tobacco indicates that they are buying cheaper tobacco. The
conclusion is that smoke-free dividends are higher in lower
income areas because these areas have higher percentages of
people who smoke, and not because individuals who smoke are
spending more on tobacco.

Finally, we investigated variation in the smoke-free dividend
according to the proportion of their income that people who
smoke spent on tobacco. This relationship is useful to know
because the relative value of the dividend would be higher for
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Figure 4 Expenditure on tobacco in relation to avera

Average Income (£000s)
Pearson correlation coefficient: —-0.657. 95% Cl: (-0.741 , -0.551)

ge income. Shown in terms of (A) the average weekly expenditure by people who smoke on

tobacco, and (B) expenditure on tobacco as a proportion of income. Each data point corresponds to one of the 141 local authorities in England with
sufficient data to be used in the analysis. The line shows the slope of the estimated correlation. Plot restricted to local authorities with 10 or more

individuals who are smokers in the STS.
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Figure 5 Average income and the financial burden of tobacco by local authority. Financial burden is defined as expenditure on tobacco as a

proportion of income.

people who smoke who spend more of their income on tobacco.
Spending on tobacco was higher as a proportion of income for
people who smoke who live in lower income areas (—0.657,
95% CI —0.741 to —0.551; figure 4B). Thus, the highest smoke-
free dividends would be received by smokers who quit smoking
and who previously spent the highest proportion of their income
on tobacco (figure 5).

DISCUSSION

The potential smoke-free dividend for the economy in England
is £10.9 billion, which equates to £246 per adult and £1776 per
person who smokes. This value is larger than the previous esti-
mate for England of £7 billion," but that earlier estimate did not
account for under-reporting of tobacco consumption in survey
data or for expenditure on illicit tobacco. We found that the
smoke-free dividend would be highest in lower income areas,
where rates of smoking are higher and where expenditure on
tobacco constitutes a higher proportion of income. However,
our analysis does not account for the multiple sociodemographic
influences on smoking,”* and in some communities the financial

burden of smoking is larger than we have estimated, and so the
consequent smoke-free dividend would also be larger.

UK households are currently under particular financial pres-
sures due to the impact of inflation on energy, fuel and food
prices.® These increases in financial outgoings have a dispropor-
tionate impact on low-income households, who consequently
spend a higher proportion of their income on essential goods;
half of households in the UK reported spending less on non-
essentials in early 2022.% In households who spend money on
tobacco, particularly low-income households, the proportion
of income spent on tobacco is significant. Several studies have
demonstrated that tobacco expenditure ‘crowds out’ expendi-
ture on household essentials such as housing, food and educa-
tion.”! ¢ Previous research has demonstrated the existence
of smoking-induced deprivation, whereby households forgo
essentials due to expenditure on tobacco.”” The prevalence of
smoking-induced deprivation is, unsurprisingly, higher in low-
income households, where tobacco products can be seen as a
‘protected purchase’.?® Quitting smoking would free up dispos-
able income that could be redirected to other expenditures, to
pay-off debts or saved. It is important to note that there are
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ethical challenges associated with categorising tobacco expen-
diture as ‘unnecessary expenditure’ which could be redirected
to ‘better’ spending decisions. It might also be argued that our
study does not capture the value of smoking to people who
smoke. However, it is also important to note that there is no safe
level of smoking,?’ and most people who smoke in the UK want
to quit and have made several attempts to do so.*°

Our study should be seen as providing information to motivate
further policy action to reduce rates of smoking. The findings of
our study put a value on the potential financial benefit to local
economies of making smoking obsolete. This financial benefit is
in addition to the direct health benefits to people who smoke of
stopping smoking, and the knock-on economic effects of those
health benefits, for example, better health can lead to increased
work productivity and reduced healthcare costs. For England,
the government has a target to make the country smoke free,
which means that it aims to reduce the percentage of adults who
smoke to below 5% by 2030.° However, modelling indicates that
in England, people living in the most deprived socioeconomic
conditions are likely to lag far behind in achieving this target,
with the percentage of people who smoke in the most deprived
areas not likely to fall below 5% until the mid-2040s." Future
tobacco control policy will therefore need to be more ambitious
and focus on the most disadvantaged communities. ** Our find-
ings show the potential economic benefits that those disadvan-
taged communities themselves might gain from this ambitious
policy action. However, it should be noted that making smoking
obsolete would also bring financial costs through the loss of tax
revenue to government, which can also have benefits to local
economies. From a whole-economy perspective, the actual
smoke-free dividend would be the net of all these economic
impacts. The smoke-free dividend has a greater local impact, as
local dividends are higher in areas with greater smoking prev-
alence, whereas there is no guarantee that tax revenue from
tobacco is redistributed in proportion to the geographical distri-
bution of smoking prevalence rates.

The financial burden of smoking to households in England
has been investigated in earlier studies.* © However, our study
is the first to provide a comprehensive estimate of the poten-
tial smoke-free dividend to local economies and to provide
detailed information on geographical variations in this dividend.
Our approach is comprehensive because it adjusts for under-
reporting of tobacco consumption in survey data and includes an
estimate of expenditure on illicit tobacco. Illicit tobacco under-
mines the effectiveness of interventions to reduce smoking prev-
alence by giving people who smoke access to a cheap alternative
to duty-paid tobacco. While the estimate of expenditure on illicit
tobacco is approximate and varies depending on enforcement
action, including it in estimates of the potential smoke-free divi-
dend should give a better indication of the true magnitude of
the dividend. We have not considered the reduced spending on
healthcare in the longer term that would result from stopping
smoking, as in the English context individuals do not have to
personally fund their own healthcare costs, and so these savings
would go back to the National Health Service as a national
rather than local economic impact. In other countries, where
individuals have to pay for their own healthcare, these savings
would accrue to those individuals who would then be able to
spend that money locally, adding to the smoke-free dividend.

A limitation of our study is that it cannot provide informa-
tion on what would be done with the money released to people
who quit smoking if it were no longer spent on tobacco. This
means that when we report our estimate of the potential smoke-
free dividend to local economies, we are assuming that all the

money that people who quit smoking get back would actually
be spent locally on goods and services. That is a strong assump-
tion, which is made for illustrative purposes in the knowledge
that not all of that money would find its way into the econo-
mies local to where the people who smoke live. Research in the
USA has suggested that following smoking cessation households
spend less overall, suggesting that they might save the money
previously spent on tobacco or use it to pay debts.** Houscholds
were found to spend less on goods and in areas that were linked
to their previous smoking, such as on alcohol and entertainment.
The study also identified reduced spending on food at home
following smoking cessation, although this was not sustained in
the long run. Investigation of how resources previously spent
on tobacco are reallocated is needed to improve understanding
of the economic impact of stopping smoking. In particular, this
study has not considered e-cigarettes; people who quit smoking
may take up vaping and therefore still be spending money on
addictive commodities. However, irrespective of how that
money is spent, it is unlikely to be on a substance as harmful as
tobacco. Finally, we assume that individuals include both legal
and illicit spending in the total weekly spending they report, and
also that the division of spending between these two sources is
the same in all local authorities which may not be the case.

While our findings relate only to a specific time period in
England, our study presents a method for quantifying the poten-
tial economic benefits to any nation or subnational region of
becoming smoke free. Regions might differ in how they describe
their ambitions to reduce rates of tobacco smoking, for example,
they might use ‘smoke-free’, ‘tobacco-free’ or ‘making smoking
obsolete’, and the targets associated with these ambitions might
vary in terms of the target percentage of people who smoke and
the year of reaching this target. However, in many countries
tobacco use is most common among people in poorer socioeco-
nomic groups, and therefore our findings are likely to be rele-
vant beyond England. Our methods can also be generalised to
produce comparable calculations for other countries or regions
where there are data on tobacco smoking prevalence and expen-
diture by local area, and an estimate of the proportion of tobacco
expenditure that is retained by local retailers. In particular, the
smoke-free dividend will likely be much higher in economies
that have higher smoking rates than England. Across regions, it
will be relevant for policy action to show that becoming smoke
free can relieve some of the financial burden on people who
live in the most deprived sections of the population, and this
need has now increased in all countries in the context of current
worldwide inflationary pressures.

In conclusion, we have shown the potential scale of the bene-
fits to local economies of making smoking obsolete, and that
these benefits are likely to be greatest for areas with the lowest
average incomes. This means that investment to reduce smoking
rates is likely to help reduce geographical economic inequalities.
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Supplement 1 — Calculating the Upshift

Under-reporting of expenditures in the Smoking Toolkit Study (STS) [1] means estimates of
the smoke-free dividend calculated at local authority level will be too small. We describe
here in detail the methodology and assumptions used to identify the extent to which the
survey data under-estimates expenditures on tobacco, and to construct the upshift factor used
in the analysis to adjust under-reported figures. A step-by-step breakdown of the upshift
factor calculation is presented in Table S1.

Adjustment for under-reporting of tobacco expenditure in the survey data

From the STS, the self-reported amount that people who smoke spent on tobacco was £25.68
per week. When this is scaled up to annual expenditure on tobacco for the estimated 6.1
million people who smoke in England [2], the total is £8.2 billion. However, we expect this to
be an under-estimate of total expenditure, which requires an upshifting correction. The
reference that we used to estimate the upshift factor was the total tobacco duty (excluding
Value Added Tax) collected by the UK government, which was £9.2 billion in the tax year
2018/19 [3]. To obtain the value for England from this whole-of-UK value, we scaled it
downwards based on a reported 76.6% of tobacco duty receipts in 2018/19 coming from
England [4].

Total expenditure was calculated from duty receipts by estimating the percentage of the retail
price for each product that consisted of excise duty. The price figure used for factory-made
cigarettes was an estimate of the weighted average price of all brands [5]. For HRT, the price
was calculated as the average price from ONS price quote data, which underpins the UK
consumer price inflation series [6]. Calculations were made on the assumption of 0.5g
tobacco per hand-rolled cigarette. The prices for cigarettes and HRT respectively were £8.08
per pack of 20 cigarettes [5] and £45.52 per 100g [6]. We calculated total duty per pack (20
cigarettes, 100g of HRT) based on the duty rates in place in December 2018 [3] of £228.29
per 1,000 cigarettes plus ad-valorem tax of 16.5% of the retail price, and £234.65 per
kilogram of HRT. These figures were adjusted to calculate a duty per pack for cigarettes and
HRT, and this figure as a percentage of the retail pack price was used to scale total duty
receipts by HMRC up to a total expenditure figure.

Ilicit tobacco expenditure

As some consumption of tobacco products is from illicit sources, which we assumed is
captured in the spending reported in the STS, we also estimated expenditure on illicit
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tobacco. Using government estimates from the 2018/19 tax year of the volumes of illicit
cigarettes and HRT [7], expenditures on illicit sources of consumption were calculated as the
volume of illicit consumption multiplied by the estimated average price of illicit tobacco
products. The average cost of illicit sources of both HRT and cigarettes have been estimated
at approximately half of the average legal price [8]. We therefore adjusted the prices for
legally sourced tobacco in December 2018 by 50% and applied these illicit prices to the
estimated volumes of illicit consumption to estimate the figure for expenditure on illicit
tobacco. This expenditure was added to the total expenditure on legal sources of tobacco to
obtain total expenditure on legal and illicit sources of tobacco.

The upshift factor is the ratio of the reference value for total tobacco expenditure in England
(£11.6 billion) to the equivalent figure implied by the self-reported data on tobacco
expenditure in the STS (£8.2 billion). This yields an upshift factor of 1.417 which has been
applied to all estimates of individual expenditure on tobacco derived from the STS in the
analysis.
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Table S1. Breakdown of the Upshift Calculation

Factory-Made Cigarettes Hand-Rolled Tobacco Totals (£bn)

HMRC data estimate

(1) Total duty receipts (£bn) £5.935 (1) Total duty receipts (£bn) £1.106

(2) Pack Price (£ per 20 cigs) £8.08

(3) Ad-Valorem tax rate 16.50%

(4) Ad-Valorem tax (£ per pack) 2)*(3) £1.33  (2) Price per 100g (Dec 2018) £45.52

(5) Specific duty (£ per 1000 cigs) £228.29 (3) Specific duty (£ per kg) £234.65

(6) Specific duty (£ per pack of 20) 5)/50 £4.57 (4) Specific duty (£ per 100g) 3)/10 £23.46

4+

(7) Total excise (£ per pack) (6) £5.90

(8) Total excise % of price /() 72.99% (5) Total excise % of price @) /() 51.55%

(9) Total legal cigarette spend (£bn) (H/(®) £8.131 (6) Total legal HRT spend (£bn) (H/(5) £2.146 £10.277

(10) Total illicit cigarette spend (£bn) £0.506 (7) Total illicit HRT spend (£bn) £0.819 £1.325
£11.602

Smoking Toolkit Study estimate

Total grossed-up expenditure £8.187

Upshift Factor: 1.417
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Supplementary Information for “The potential smoke-free
dividend across local areas in England: A cross-sectional
analysis”

Supplement 2 — Sources for parameters and data

The tobacco expenditure data is sourced from the Smoking Toolkit Study (STS) [1]
(https://smokinginengland.info). To run the analysis the user must provide their own version of the
STS data.

All other analysis data are publicly available and detailed below, along with their sources, in Table

S2.

For those interested in replicating the analysis, the code is openly available on the GitHub open source
code repository [2]. This code relies on additional code functions and formatted data, openly shared in
the R package “smkfreediv”, also accessible on GitHub [3]. The data within this R package
corresponds to the sources listed in Supplement 2, and has been formatted to integrate with the

reproducible analysis code.
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Table S2. Sources for parameters and data.

(5]

Data Source Description

Consumer Office for Consumer price inflation time series for tobacco products.

Price Index National

(Tobacco) Statistics (ONS) URL: CPI INDEX 02.2 : TOBACCO 2015=100 - Office for National
[4] Statistics (ons.gov.uk)

Annual Office for Estimates of annual household income for Middle layer Super

household National Output Areas (MSOAs) in England and Wales.

income Statistics (ONS)

Data used were net equivalised household income after housing
costs using the OECD equivalence scale [6]. The OECD equivalence
scale gives a weight of 1 to the income of the first household
member, 0.7 to additional adults, and 0.5 to any children.

URL: Income estimates for small areas, England and Wales - Office
for National Statistics (ons.gov.uk)

Local Tobacco

Office for Health

Estimates of the number and percentage of people who are

consumption

and Customs

Control Improvement current regular tobacco smokers at local authority level.
Profiles and Disparities

(OHID) [7] URL: Local Tobacco Control Profiles - OHID (phe.org.uk)
Illicit tobacco | HM Revenue Measuring tax gaps data. The tax gap is the difference between

the amount of tax that should, in theory, be paid to HMRC, and

(HMRC) [8] what is actually paid.
URL: Measuring tax gaps tables - GOV.UK (www.gov.uk)
Price — European Database: European Commission, taxation, and customs data.
Factory-made | Commission [9]
cigarettes URL: Taxes in Europe Database v3 (europa.eu)
Price — Office for The price of handrolled tobacco (HRT) is taken as the average of
Handrolled National the individual prices for HRT in the price quotes data which
tobacco Statistics (ONS) underpin the consumer price index.
[10]
URL: Consumer price inflation item indices and price quotes -
Office for National Statistics
Price — lllicit ASH Scotland Report: Calculating the cost of smoking
tobacco [11]

URL: https://www.ashscotland.org.uk/media/850413/28-
calculating-the-cost-of-smoking-june-2021.pdf

Tobacco duty
rates &
receipts

HM Revenue
and Customs
(HMRC) [12]

Tobacco bulletin — monthly statistics on duty rates, receipts and
clearances for cigarettes and other tobacco products.

URL: Tobacco Bulletin - GOV.UK (www.gov.uk)

To obtain the value of duty receipts for England from the whole-
of-UK value, we scaled it downwards based on the estimated
percentage of tobacco duty receipts coming from England [13].
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