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and standard packs varied over time and between segments 
(see online supplementary table S10).

For RYO, but not FM, smaller packs were also more likely to 
be price marked than larger packs (figure 4B and online supple-
mentary table S9). For most segments and pack sizes price-
marking appeared to increase gradually over time. However, 
there were notable exceptions to this pattern. When the new 
subvalue FM brands were introduced in early 2012, 100% were 
price marked but this then fell rapidly to between 60% and 70%. 
There was substantial price-marking of 10 g RYO packs prior to 
growth in the mid-price segment (2011) and when 10 g packs 
were introduced into the value segment (2013) (figure 3B). In 
addition, price marking on premium brands in both FM and 
RYO segments has fallen.

Tax pass through
Net real revenues were considerably greater for higher than 
lower priced segments although the gap was more marked for 
FM than RYO segments (figure 5 and online supplementary file 
table S11). A cyclical pattern of a drop in revenue immediately 
postbudget emerged with the 2011 budget and from this point 
there was progressively more differentiation in revenue between 
segments. Within the premium segment, revenue was greater on 
FM than RYO products while in the value segment, this pattern 

reversed and net revenues in the cheapest FM segment did 
increase throughout the whole period.

Declines in net revenue at times of tax (VAT or tobacco tax) 
increases can be seen more clearly using changes in net revenue 
postbudget (figure 6 and online supplementary file table S12). 
A decline in revenue postbudget indicates undershifting (ie, 
the industry has absorbed the tax increase through a decline in 
profit) while an increase indicates overshifting (ie, the industry 
has increased profits on top of the tax increase). The point at 
which the change equals zero is the point at which the tax is fully 
shifted to consumers.

Every year and in every segment, in the month after the budget, 
net revenues fell. Thus, tobacco tax changes were not passed 
straight onto consumers but were initially absorbed by tobacco 
companies (indicating slightly lower profit per pack). In general, 
the extent and duration of the undershifting was greatest in the 
lowest segments while in higher priced segments the undershifting 
was less marked and often short-lived with profits recovering to 
and then exceeded prebudget levels (indicating overshifting) within 
1–3 months each year. For example, in 2014, revenue on premium 
FM products recovered to prebudget levels by May and by the end 
of the budget year was up by 23 pence. By contrast, revenues on 
subvalue FM products fell in 2014 until August, and though they 
increased thereafter, never recovered to prebudget levels.

Figure 4  Percentage of packs price marked by (a) price segment and (b) pack size. Note: Nielsen data on price marking was only available from 
August 2011.  FM, factory made; RYO, roll your own.
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Patterns varied somewhat by year reflecting the different tax 
changes. The years April to March 2009 and 2010 both saw 
VAT increases in January 2010 and January 2011, respectively. 
The declines in revenue at both these points indicate these VAT 
increases were absorbed by tobacco companies.

The years 2011 and 2012 saw the most marked tax changes—
2011 saw a shift to, and significant increase in, specific duties 
and a marked increase in the tax on RYO, while March 2012 saw 
an increase in taxes of 5% above Retail Price Index (compared 
with 1% increase in 2010 and 2% increases in other years in the 
data series). In line with this, after the 2011 tax system changes, 
a more marked pattern of initial undershifting and greater differ-
entiation in revenue change by segment emerged consistent with 
the widening revenue gap between segments.

Discussion
This is the first study to provide a comprehensive overview of 
TI pricing including tax shifting throughout the year in both 
the FM and RYO markets. The commercial literature review 
and Nielsen data analysis both indicated that low priced FM 
and RYO tobacco products remained available throughout the 
study period via various pricing strategies including: launching 
new cheaper products; locking down the price of certain prod-
ucts through price-marking; introducing smaller packs and 
undershifting to ensure smaller price increases in the cheaper 

segments. Although real prices per stick have increased in all 
segments, real pack prices (and hence the price the consumer 
faces) of the cheapest FM and RYO products have remained 
static since 2012 largely due to the decline in pack sizes. Ten 
gram packs comprised a greater proportion of the cheapest 
RYO segments and were more likely to be price marked; thus 
the combination of small packs and price-marking appeared 
to be reinforcing. The price gap between FM and RYO was 
more complex: the gap in pack price appears to have narrowed 
between 2009 and 2012 particularly in the lowest segment (ie, 
between FM value and RYO value), signalling some success in 
using the 2011 tax changes to close the price gap. However, in 
terms of price per stick, the price gap increased across the dataset 
as a whole. Within RYO and FM, the range between cheapest 
and most expensive products has increased reflecting the differ-
ential shifting of taxes between segments. Hence, the opportuni-
ties for downtrading have continued to increase and volumes of 
the cheapest segments have grown in both FM and RYO.

TI pricing appears designed to deliberately undermine the 
public health impact of tax increases. Each year, immediately 
postbudget, the TI cuts its profits by absorbing the tax increases 
and thus preventing any sudden increase in price the consumer 
would face, instead smoothing that increase throughout the year. 
The degree and duration of undershifting is, in general, most 
marked in the cheapest segments and in recent years is more 

Figure 5  Net real revenue per pack by price segment for popular pack sizes. FM, factory made; RYO, roll your own.

Figure 6  Change in net real revenue per pack postbudget (difference in revenue per pack in each postbudget month compared with budget month) 
by price segment for popular pack sizes. Note. A change <£0.00 indicates undershifting and a change >£0.00 indicates overshifting. FM value 20 stick 
pack shown for 2009 because 19 stick pack was not available at the time of the budget VAT changes in January 2009 and January 2010. FM, factory 
made; RYO, roll your own.
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marked in FM than RYO. The industry then drives up profits 
later in the year with the extent of overshifting most marked 
in the more expensive price-segments. This approach to pricing 
means tobacco prices in the lowest segments are kept artificially 
low and leads to the growing gap in price between the most 
expensive and cheapest products.

Given that sudden large price rises are most associated with 
quit attempts,28 61 62 this pricing strategy and the consequent 
ongoing availability of cheap tobacco could reduce the incentive 
for price conscious smokers to quit.28–30 As such smokers are 
socioeconomically disadvantaged,9 this is likely to significantly 
exacerbate inequalities:14–17 UK data from October 2016 show 
smoking prevalence remains higher among the more disadvan-
taged (23.7%) compared with the more affluent (14.3%).63 As 
smoking is the leading cause of health inequalities64 this has 
significant implications.

Limitations
Nielsen data are developed primarily for commercial purposes 
but are increasingly being used for academic research in several 
countries,10 65–68 and Nielsen tobacco data have been validated 
as having potential to enhance policy evaluation.69 Nielsen 
Scantrak data include only legitimate sales from UK grocery 
stores. However, such sales comprise up to 80% of the total 
market (legal and illicit) and illicit and non-grocery store sales 
are declining.45 70

The prices we used for RYO cigarettes include only tobacco, 
not papers or filters. Currently papers cost between 0.2 and 0.6 p 
each and filters between 0.2 and 0.8 p each,71 72 adding between 
0.4 p and 1.4 p per cigarette.

We also note that price changes could (in part) have been 
caused by wider changes in the competitive landscape. This seems 
relatively unlikely: although there has been growth in e-cigarette 
sales, by 2015 the e-cigarette market had only reached a twen-
tieth of the size of the tobacco market in the UK.73 Addition-
ally, the tobacco market has remained dominated by the four 
Transnational Tobacco companies which collectively accounted 
for over 90% of the market, with only relatively small changes 
in their respective market shares.74

Policy implications
Government tax authorities need to consider both the pack 
price confronting smokers in a retail environment and the 
price per stick. Prices (and profits) per stick can rise but by 
altering pack sizes, the industry can minimise the price rises 
consumers face. Minimal price increases were also occurring 
in segments with higher levels of price-marking. This paper 
therefore provides support for implementing standardised pack 
sizes of FM and RYO, banning price marked packs and other 
forms of price promotion. Standardised packaging legislation 
in the UK75 and the EU Tobacco Products Directive,76 both 
introduced in May 2016, preclude the use of price-marking 
and fix minimum pack sizes at 20 sticks FM and 30 g RYO. 
Our data show that in 2015 90% of packs within each RYO 
segment were under 30 g. As such these requirements will lead 
to marked changes in available pack sizes. In addition to anal-
ysis of the impacts of these changes, qualitative work may be 
needed to explore the impact of larger pack sizes on smokers 
attempting to quit, given that smokers wanting to quit prefer 
smaller packs.77

The industry’s ability to introduce new cheaper variants 
of existing products40 could be restricted by allowing only 
one variant per brand as is the case with new legislation from 

Uruguay42 78 and/or freezing the introduction of any new FM or 
RYO brands which could be part of an ‘End-game’ strategy.

The increase in tax on RYO in the 2011 budget had some 
success in narrowing the gap in the price between FM and RYO 
equivalent packs (despite the marked undershifting in the RYO 
value segment that year). However, a gap in price between 
product types still exists and is particularly marked when exam-
ining prices per stick. This and the fact that, within the value/
subvalue segments, the degree of undershifting is now lower and 
profitability higher for RYO than FM, suggests there is scope for 
a further tax increase on RYO.

The marked price differentials within the RYO and FM 
markets which arise from the TI’s differential shifting of taxes 
between segments also need to be addressed. The minimum 
excise tax,79 80 implemented in May 2017 should prevent 
tobacco being sold below a price floor, and these results suggest 
that this or a minimum consumption tax (which includes VAT) 
should be considered elsewhere. Within FM, a further shift to 
specific taxes would help.

In addition, since the TI appears to be minimising sudden 
price rises which are more effective in stimulating quitting,28 61 62 
the timing of tax increases could be made less predictable to 
make it harder for the industry to use pricing to undermine their 
public health impact. Furthermore, the government could stip-
ulate only a couple of dates per year when price rises could be 
made to help ensure each tax increase is passed on in a timely 
manner and consider larger tax increases in anticipation of 
industry undershifting.

In summary, cheap tobacco has been made available in the UK 
through TI strategies of absorbing tax increases in the cheapest 
segments, introducing new cheaper products, price-marking and 
reducing pack size for both FM and RYO. New approaches are 
needed, such as fully specific taxation, tax increases on RYO, 
restricting brands to one variant and preventing the introduction 
of new brands. Internationally, a minimum excise or consump-
tion tax and standardisation of packs (to include a minimum 
pack size or weight and prevent price marking) is recommended.

Correction notice  This article has been corrected since it published Online 
First. The sentence “RYO segment widened from 10 p to 16 p per stick" has been 
corrected to “RYO segment widened from 2 p to 3 p per stick". At the end of the 
following paragraph, the sentence "Nevertheless the gap between the cheapest FM 
and most expensive RYO changed little, again the result of the lack of price growth 
in the FM subvalue segment. " was added.
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What this paper adds

►► In the early 2000s, tobacco companies were making cheap 
cigarettes available in the UK through overshifting taxes on 
premium factory-made (FM) brands and undershifting taxes 
on cheap cigarette brands. When cheap tobacco is available 
smokers are less likely to quit smoking. Nothing is known 
about pricing of roll-your-own (RYO) tobacco.

►► Tobacco companies take a similar approach to pricing RYO 
and FM with the price segmentation previously seen in FM 
now present in RYO. They are using a variety of strategies to 
ensure cheap tobacco remains available and to minimise the 
impact of tax changes: launching new cheaper products and 
smaller pack sizes, price-marking and undershifting taxes 
particularly in the cheaper price segments to smooth price 
rises consumers face and prevent sudden large increases. 
Consequently, price differences between the most expensive 
and cheapest products continue to grow both within and 
between FM and RYO, and volumes are only growing in the 
cheapest price segments of each. Policy changes that will 
help include: considering both pack and stick price in setting 
taxes and accounting for the correct weight of tobacco in 
a RYO cigarette; a wholly specific tax structure; increasing 
taxes on RYO to approximate those on cigarettes; restricting 
brands to one variant and preventing the introduction 
of new brands. Internationally, a minimum excise or 
consumption tax and standardisation of packs (to include a 
minimum pack size or weight and prevent price marking) is 
recommended.
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