
e126 Gao W, et al. Tob Control 2019;28:e126–e132. doi:10.1136/tobaccocontrol-2018-054908

Exploiting a low tax system: non- tax- induced 
cigarette price increases in Taiwan 2011–2016
Wayne Gao,1 Mattia Sanna   ,1 J Robert Branston   ,2 Hung- Yi Chiou,3 
Yi- Hua Chen,3 Allison Wu,1 Chi Pang Wen4,5

Original research

To cite: Gao W, Sanna M, 
Branston JR, et al. 
Tob Control 
2019;28:e126–e132.

1Master’s Program in Global 
Health and Development, Taipei 
Medical University, Taipei, 
Taiwan
2School of Management, 
University of Bath, Bath, UK
3School of Public Health, Taipei 
Medical University, Taipei, 
Taiwan
4Institute of Population Health 
Sciences, National Health 
Research Institutes, Miaoli 
County, Taiwan
5China Medical University 
Hospital, Taichung, Taiwan

Correspondence to
Dr Wayne Gao, Master’s 
Program in Global Health and 
Development, Taipei Medical 
University, Taipei, Taiwan;  
 waynegao@ tmu. edu. tw

Received 21 December 2018
Revised 11 April 2019
Accepted 26 April 2019
Published Online First 
4 June 2019

© Author(s) (or their 
employer(s)) 2019. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Introduction This study aims to analyse the non- 
tax- induced price increasing strategies adopted by 
tobacco industry in Taiwan, a high- income country with 
comprehensive tobacco control policies but low tobacco 
taxes and a declining cigarette market.
Methods Using governmental tax, price and inflation 
data, we analysed cigarette sales volume, affordability, 
affordability elasticity of demand, market share, pricing 
and net revenue of the top five tobacco companies 
in Taiwan from 2011 to 2016 when no tax increases 
occurred.
Results Total revenue after tax grew significantly for 
all the major transnational tobacco companies between 
2011 and 2016 at the expense of the state- owned 
Taiwan Tobacco and Liquor Corporation. In terms of 
market share, Japan Tobacco (JT) was the leading 
company, despite experiencing a small decline, while 
British American Tobacco and Imperial Brands remained 
stable, and Philip Morris International increased from 
4.7% to 7.0%. JT adopted the most effective pricing 
strategy by increasing the real price of its two most 
popular brands (Mevius and Mi- Ne) and, at the same 
time, doubling the sales of its cheaper and less popular 
brand Winston by leaving its nominal retail price 
unaltered.
Conclusions Low and unchanged tobacco taxes 
enable tobacco companies to use aggressive pricing 
and segmentation strategies to increase the real price 
of cigarettes without making them less affordable 
while simultaneously maintaining customers’ loyalty. It 
is crucial to continue monitoring the industry’s pricing 
strategies and to regularly increase taxes to promote 
public health and to prevent tobacco industry from 
profiting at the expense of government revenues.

InTROduCTIOn
Increasing tobacco taxes is one of the most effective 
ways to reduce tobacco consumption,1–4 smoking 
initiation by youth5 and social- economic inequal-
ities caused by tobacco use.6 At the same time, it 
is well known that the tobacco industry counters 
government tax rises by using strategies such as 
over- shifting and under- shifting tax increases across 
their brand portfolios, smoothing prices changes 
and reducing pack sizes, all to keep tobacco afford-
able.7–11 Less is known, however, about how 
tobacco companies take advantage of an environ-
ment with low and static tobacco taxation. Taiwan 
is one such market, and hence the aim of this paper 
is to explore the strategies adopted by the industry 
in this context.

Background
In the last two decades, Taiwan has made important 
progress in tobacco control, especially after 2009 
when regulations were tightened in line with the 
guidelines provided by the Framework Conven-
tion on Tobacco Control (FCTC). Smoking has 
been forbidden in most work sites and public 
spaces, tobacco advertisement and promotion have 
been banned and pictorial health warnings have 
been introduced. Moreover, taxes were increased 
several times during the last two decades, with 
positive effects on tobacco consumption.12–14 As 
a result of all these measures, during the 2009–
2016 period, the smoking rate decreased from 
20% to 15% among adults, and from 14.8% to 
9.3% among senior high school students (16–18 
years old).15 Smoking is largely a male and age- 
related habit in Taiwan. In 2005, the age group 
with the highest smoking rate among men was the 
40–44 years old group (57.4%),16 while in 2015 
it was the 50–54 one (47.4%).17 During the same 
period, the smoking rate among men aged 25–29 
years decreased from 47.9% to 22.4%. The daily 
consumption of adult smokers decreased from 19 
cigarettes in 2008 to 17.3 cigarettes in 2016, while 
the cigarette consumption per capita above the age 
of 15 years old decreased by 5.9% from 1970 in 
2009 to 1857 in 2016.15 (Here and in the rest of the 
paper, the percentage change is calculated with the 
midpoint method).18

In Taiwan, manufactured cigarettes are by far the 
most common form of tobacco smoking, while the 
use of other products is extremely limited. In 2016, 
the entire market share of non- cigarette tobacco 
products, including everything from hand- rolling, 
chewing and pipe tobacco, to cigars and snuff, was 
only 10% of the total.19 Only the standard pack size 
of 20 cigarettes is allowed. In the rest of the paper, 
the term ‘pack’ will always indicate a 20- cigarette 
pack.

Four types of taxes are applied to tobacco prod-
ucts in Taiwan: a tobacco tax of $NT11.8 per pack 
(US$0.38, as $NT1=US$0.032); an additional 
surcharge earmarked exclusively for public health 
named the Tobacco Health and Welfare Surcharge 
(THWS); a tariff for imported tobacco products of 
$NT2.7 per pack and a 5% value added tax (VAT) 
applied to most goods and services. The THWS has 
been progressively increased from $NT5 per pack in 
2002 to $NT20 per pack in 2009,15 yet cigarettes 
are still affordable in Taiwan20 compared with many 
other countries. It was estimated that the last tax 
increase in 2009 determined a 14.5% reduction in 
cigarette consumption per capita,12 with a demand 
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elasticity for cigarettes of about −0.7 among Taiwanese smokers 
above the age of 15 years old.13 In 2016, taxes in total comprise 
about 48% of the retail price for most popular brand sold,21 
which is well short of the greater than 70% recommended by 
WHO.22

While taxes/levies on tobacco products remained unchanged 
from 2011 to 2016 in Taiwan,15 the four major transnational 
tobacco companies (TTCs) operating in the country, namely 
Japan Tobacco (JT), British American Tobacco (BAT), Philip 
Morris International (PMI) and Imperial Brands (IB), all imple-
mented various non- tax- induced price increases for their prod-
ucts during this period.23

Objective
The aim of this paper is to analyse the trends in cigarette 
sales volumes, affordability, affordability elasticity of demand, 
company/brand market shares, pricing and net revenue in Taiwan 
between 2011 and 2016, when there were no changes in tobacco 
taxation to shed light on the pricing strategies implemented by 
the state- owned Taiwan Tobacco and Liquor Corporation (TTL) 
and by the four major TTCs. Using sales, inflation and price data, 
we aim to understand how tobacco companies can take advan-
tage of an absence of pro- health tobacco tax policy to introduce 
non- tax- induced price increases, thereby enhancing their reve-
nues despite an overall declining cigarette market.

MeThOdS
Sales volume and market share
The aforementioned tobacco tax of $NT11.8 per pack is collected 
by the Ministry of Finance (MOF) and the total annual amount 
paid by each company in Taiwan is public information, down-
loadable from the MOF financial statistics database.24 Thus, 
dividing this quantity by $NT11.8, we were able to compute the 
yearly legal sales volumes for TTL, JT, BAT, PMI and IB over the 
2011–2016 period, along with the corresponding market shares 
based on the total yearly sales volume (from the same source).

Brand level data are only publicly available from TTL (on 
request from the Taiwan Government Open Data Platform)25 
due to the state- owned nature of the company. With these data, 
we computed yearly sales volumes and market shares for the 
most popular TTL brands. Brand level data for JT, BAT, PMI 
and IB are not disclosed by the companies, which led us to apply 
the following estimation procedure. Every year since 2004, the 
Health Promotion Administration (HPA, Ministry of Health 
and Welfare) has been conducting the Adult Smoking Behavior 
Survey (ASBS),26 a nationally representative survey based on 
stratified random sampling. The number of interviews is usually 
around 25 000, and the results are adjusted by gender, age, 
education background, as well as county and city distribution. 
The ASBS in 2011, 2014, 2015 and 2016 asked current smokers 
to indicate the brand they use most frequently. Using the stated 
answer to this question, we first summed up the frequencies 
of all the brands belonging to the same company to obtain the 
company- level market share ( marketsharesvy ) for JT, BAT, PMI 
and IB in the four available years. Then, we estimated the yearly 
market share for each brand, multiplying the frequency from 
the survey by the ratio 

 
marketsharereal
marketsharesvy  

, where  marketsharereal  is the 

corresponding company- level market share derived from the 
governmental tax data. Multiplying this number by the total 
sales volume estimated from the tax sales data, we obtained the 
yearly sales volume for each brand.

Real net revenue
Data on nominal retail prices of cigarettes in 2011, 2012, 2015 
and 2016 (market surveys on retail prices of cigarettes were not 
conducted in 2013 and 2014) were retrieved from the results of 
a research project founded by the HPA.23 To get real prices, the 
nominal prices were adjusted for inflation using the Consumer 
Price Index from the Taiwan Statistical Bureau27 and by setting 
2011 as the base year. Real retail prices were weighted by the 
market share of each brand to estimate the (weighted) average 
price per pack for each company. The total tobacco tax liable 
($NT31.8 per pack, adjusted for inflation) and the VAT were 
then deducted to compute the real net revenue per pack for each 
company. Finally, this was multiplied by the total sales volume to 
work out the total real net revenue for each company.

Brand categorisation
Nominal retail prices in 2011 (first year of the study period) and 
the classification provided by Cornelius et al,28 were used to clas-
sify the cigarette brands most popular in Taiwan into two catego-
ries: economy and premium. Among the discount brands listed by 
Cornelius et al, the only one also present in our dataset is Pall Mall 
(BAT), whose nominal retail price in 2011 was $NT55. We there-
fore assigned to the lowest class, economy, all the brands with a 
nominal retail price of $NT60 or less, namely Pall Mall, Ace, New 
Paradise and Long Life. The remaining brands, with a nominal 
retail price of $NT70 or above were categorised as premium.

Brand affordability
For each available year, the cigarette affordability of each brand 
was estimated by calculating the relative income price (RIP), 
defined as the ratio of the nominal retail price of 100 packs 
to the nominal Gross Domestic Product (GDP) per capita, all 
measured in the national currency.29 The lower the RIP, the more 
affordable the brand is. The Taiwan annual GDP per capita is 
reported by the National Statistical Bureau.30

Affordability elasticity of demand
Affordability and sales volume data were used to estimate the 
affordability elasticity of demand (AED)29 31 32 of each brand, in 
order to explore the sensitivity of demand to changing afford-
ability. We calculated the AED, using the mid- point method18 
with the following formula:

 
AED =

(
D1−D0

)
[(
D1+D0

)
/2
]

(
RIP1−RIP0

)
[(
RIP1+RIP0

)
/2
]
  

where  D1  is the quantity demand at time 1,  D0  is the quantity 
demand at time 0,  RIP1  is the relative income price at time 1, and 
 RIP0  is the relative income price at time 0. AED then represents 
the expected percentage change in the demand of a product for 
each 1% change in its affordability, as measured by the RIP.

ReSulTS
Sales volume and market share
Overall, the number of packs of cigarettes sold in Taiwan 
decreased by 1.7% during the period of analysis, declining from 
1884 million in 2011 to 1853 million in 2016, with the per 
capita consumption (above the age of 15 years old) decreasing 
from 96 packs to 91 packs per year. As shown in table 1, TTL and 
JT dominate the cigarette market with a combined 60%–65% 
market share, although their respective market shares declined 
between 2011 and 2016, from 29.8% to 26.4% and from 35.6% 
to 33.1%, respectively. The share of IB also decreased from 
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Table 1 Sales volume and market share of the top- five tobacco companies in Taiwan from 2011 to 2016

Year

TTl JT BAT PMI IB Total

Packs 
(million)

Market 
share (%)

Packs 
(million)

Market 
share (%)

Packs 
(million)

Market 
share (%)

Packs 
(million)

Market 
share (%)

Packs 
(million)

Market 
share (%)

Packs 
(million)

Market 
share 
(%)

2011 561 29.8 671 35.6 133 7.0 90 4.7 185 9.8 1640 87.0

2012 551 29.6 688 37.0 133 7.1 99 5.3 217 11.7 1688 90.7

2013 553 29.3 633 33.5 141 7.5 112 5.9 225 11.9 1664 88.1

2014 476 26.7 542 30.3 183 10.2 149 8.3 223 12.5 1574 88.1

2015 474 26.4 556 31.0 184 10.2 167 9.3 186 10.3 1565 87.2

2016 490 26.4 613 33.1 135 7.3 130 7.0 176 9.5 1545 83.3

All percentage figures are rounded to one decimal place.
BAT, British American Tobacco; IB, Imperial Brands; JT, Japan Tobacco; PMI, Philip Morris International; TTL, Taiwan Tobacco and Liquor Corporation.

Table 2 Sales volume and market share of the cigarette brands most sold in Taiwan (2011, 2014–2016)

Company Brand

Market share (%) Packs sold (million)

2011 2014 2015 2016 2011 2014 2015 2016

JT Mevius 27.1 20.4 22.1 22.0 510 364 396 408

Winston 1.0 3.1 3.0 3.8 19 56 54 71

Mi- Ne 3.7 3.3 3.4 3.4 70 60 61 63

Caster 0.0 0.5 1.2 1.8 0 9 22 33

More 3.8 3.0 0.9 1.7 72 53 15 31

LD 0.0 0.0 0.4 0.4 0 0 6 7

TTl Gentle 13.3 13.9 13.3 12.3 252 249 240 229

Long Life 8.5 8.1 7.4 6.5 161 145 133 121

New Paradise 1.4 1.7 1.8 1.9 26 30 32 35

Ace 1.3 1.5 1.5 1.5 25 27 27 29

IB Davidoff 9.8 9.1 6.7 6.6 185 162 120 122

Boss 0.0 2.0 1.8 1.5 0 36 32 28

West 0.0 1.4 1.9 1.4 0 25 34 26

BAT Dunhill 4.7 5.8 4.7 3.9 88 104 85 73

Pall Mall 1.7 4.0 3.9 3.1 32 71 69 57

555 0.7 0.4 1.6 0.3 12 8 29 5

PMI L&M 0.9 2.3 2.4 2.6 17 41 43 48

Marlboro 2.4 4.1 3.4 2.1 46 74 60 39

Next 0.0 1.1 2.7 1.4 0 19 49 26

Parliament 1.4 0.9 0.8 0.9 27 16 15 17

KT&G Bohem 0.0 0.8 1.3 0.6 0 14 24 10

CnTC Hóng Jīn Lóng 0.0 0.1 0.6 0.0 0 2 11 1

Other Other 18.2 12.5 13.2 20.2 343 224 237 374

All percentage figures are rounded to one decimal place.
BAT, British American Tobacco; CNTC, China National Tobacco Corporation; IB, Imperial Brands; JT, Japan Tobacco; KT&G, Korea Tobacco & Ginseng Corporation; PMI, Philip Morris 
International; TTL, Taiwan Tobacco and Liquor Corporation.

9.8% to 9.5%, while BAT’s and PMI’s shares increased from 7% 
to 7.3% and from 4.7% to 7%, respectively.

Focusing on market share by brand, we estimated that the 22 
most popular brands consumed by Taiwanese smokers accounted 
for between 82% (2011) and 80% (2016) of the total during 
the study period (table 2), which also suggests that the entry by 
new brands has not been a particular issue. JT’s Mevius, TTL’s 
Gentle and Long Life and BAT’s Davidoff are the most popular 
brands in Taiwan, and, although their sales volumes decreased, 
together they still account for almost 50% of the market. On the 
other hand, market shares for JT’s Winston and Caster, TTL’s 
Ace and New Paradise have grown. The share of PMI’s Marl-
boro increased from 2.4% in 2011 to 3.4% in 2014 but then 
dropped to 2.1% in 2016, BAT’s Dunhill and Pall Mall followed 
a similar pattern, while PMI’s L&M almost tripled its market 
share in 5 years.

Real net revenue
Between 2011 and 2016, overall cigarette sales volumes 
declined. However, during the same period, the real net revenue 
of the four TTCs increased considerably (figure 1), with PMI 
increasing its real net revenue by 55% (from $NT3188 million 
to $NT5609 million), BAT increasing theirs by 21.0% (from 
$NT4559 million to $NT5628 million), IB by 8.1% (from 
$NT9045 million to $NT9812 million) and JT by 15.0% (from 
$NT29 105 million to $NT33 818 million). In contrast, the real 
net revenue of TTL decreased by 19%, changing from $NT16 
751 in 2011 to $NT13 850 in 2016.

Brand affordability and affordability elasticity of demand
The affordability of the most- purchased brands among Taiwanese 
smokers and its relationship with the demand variations were 



e129Gao W, et al. Tob Control 2019;28:e126–e132. doi:10.1136/tobaccocontrol-2018-054908

Original research

Figure 1 Estimates of yearly net revenues by company in 2011, 2014–
2016 in Taiwan. BAT, British American Tobacco; IB, Imperial Brands; PMI, 
Philip Morris International; TTL, Taiwan Tobacco and Liquor Corporation.

Table 3 Affordability and demand trend for some of the most common cigarette brands in Taiwan from 2011 to 2016

Company Brand

nominal 
retail price 
($nT)*

Real retail price 
($nT)* RIP*

RIP change 
(%)

demand (millions 
of packs)*

demand 
change (%) Aed Price segment

TTl Ace 55 to 55 55.0 to 52.3 0.89 to 0.75 −16. 8% 24.77 to 28.55 14.16% −0.84 Economy

TTl New Paradise 55 to 55 55.0 to 52.3 0.89 to 0.75 −16.8% 26.13 to 35.03 29.08% −1.73

BAT Pall Mall 55 to 60 55.0 to 57.1 0.89 to 0.82 −8.16% 32.22 to 56.92 55.43% −6.80

TTl Long Life 60 to 60 60.0 to 57.1 0.97 to 0.82 −16.8% 160.66 to 120.71 −28.40% 1.69

TTl Gentle 70 to 70 70.0 to 66.6 1.13 to 0.96 −16.8% 251.54 to 228.53 −9.59% 0.57 Premium
JT Winston 70 to 70 70.0 to 66.6 1.13 to 0.96 −16.8% 19.04 to 70.86 115.27% −6.85

BAT Dunhill 75 to 95 75.0 to 90.4 1.22 to 1.3 6.8% 88.04 to 72.69 −19.11% −2.82

PMI Marlboro 75 to 95 75.0 to 90.4 1.22 to 1.3 6.8% 45.99 to 38.8 −16.95% −2.50

JT Mevius 80 to 95 80.0 to 90.4 1.3 to 1.3 0.3% 510.06 to 407.73 −22.30% −68.86

IB Davidoff 85 to 95 85.0 to 90.4 1.38 to 1.3 −5.7% 184.77 to 121.97 −40.94% 7.14

JT Mi- Ne 95 to 120 95.0 to 114.2 1.54 to 1.64 6.5% 69.78 to 63.41 −9.57% −1.47

Figures are rounded to one or two decimal places.
*2011–2016.
AED, affordability elasticity of demand; BAT, British American Tobacco; IB, Imperial Brands; JT, Japan Tobacco; PMI, Philip Morris International; RIP, relative income price; TTL, 
Taiwan Tobacco and Liquor Corporation.

estimated (table 3). Notably, TTL’s Long Life and Gentle and 
IB’s Davidoff are the only three brands whose demand decreased 
despite the fact that their affordability increased (ie, their RIP 
decreased), resulting in positive AED values. For instance, if 
Long Life became 1% more affordable, we would expect the 
quantity demanded for Long Life to decrease by 1.69%. Four 
brands became less affordable (ie, their RIP increased) between 
2011 and 2016: BAT’s Dunhill, PMI’s Marlboro, JT’s Mevius 
and Mi- Ne. However, the corresponding demand decrease was 
generally small, as the AED values range between −1.47 and 
−2.82. The only exception is JT’s Mevius, the most purchased 
brand in Taiwan (see table 2), whose demand decreased by 22.3% 
despite a negligible 0.32% increase in RIP (AED=−68.86). 
BAT’s Pall Mall and JT’s Winston also had relatively large AED 
values, namely −6.8 and −6.85, respectively, although in these 
cases they were more affordable (ie, their RIP decreased).

Starting from the market leader JT, it is interesting to observe 
(table 3) that the company increased the real price of its two 
major brands Mevius (the most popular in Taiwan) and Mi- Ne 
(the most expensive in the market) making them less affordable 
by 6.5% and 0.32%, respectively, which was associated with a 
decrease in demand (−22% and −9%). At the same time, JT 
made more affordable one of its less popular brands Winston, 

allowing the real price to decrease from $NT70 in 2011 to 
$NT66.6 in 2016, during which time demand increased substan-
tially by 115%. BAT adopted a similar strategy increasing the 
real price of its economy brand Pall Mall only from $NT55 to 
$NT57.09, which actually became 8% more affordable and the 
real price of its (most popular) premium- price brand Dunhill 
from $NT75 to $NT90.39, which became 7% less affordable. 
However, demand for Pall Mall (cheaper than Winston) increased 
by 55%, while sales of Dunhill decreased by 19%. Notably, both 
JT and BAT increased the real prices and reduced the afford-
ability of their higher premium brands and made their economy/
lower premium brands more affordable, thereby increasing 
their pricing spread. We can also observe that in contrast, the 
state- owned TTL did not implement any price changes over the 
study period and consequently, all its main brands became more 
affordable due to inflation. Nonetheless, the sales of its two 
most popular brands Long Life and Gentle decreased by 28% 
and almost 10%, respectively, while JT’s Winston (same price as 
Gentle) doubled its sales and only its two low- economy brands 
Ace and New Paradise experienced demand growth (14% and 
29%, respectively)

In our dataset, the gap between the cheapest and the most 
expensive brand increased for the four TTCs, but not for TTL. 
In 2011, the TTL cheapest brands were Ace and New Para-
dise ($NT55) and the most expensive was Gentle ($NT70), 
resulting in a price gap of $NT15. In 2016, the situation 
was exactly the same since no price changes were intro-
duced and consequently, because of inflation, the price gap 
was $NT14.27. For JT, the price gap was $NT25 in 2011 but 
$NT47.58 in 2016, for BAT the price gap was $NT20 in 2011 
but $NT33.3 in 2016. PMI and IB only offer a single brand 
and hence have no price gap.

Furthermore, looking at 2011 data, it is possible to easily 
classify the brands into two segments: economy (nominal retail 
price up to $NT60, including three out of four TTL brands) 
and premium (nominal retail price from $NT70 to $NT95). In 
2016, however, the situation appears different. BAT, PMI, JT 
and IB all raised the nominal retail price of their most popular 
premium brand to the same figure $NT95; TTL’s Gentle and 
JT’s Winston could be considered as a new mid- price group; and 
JT established Mi- Ne as the ultra- premium brand (nominal retail 
price $NT120). Overall, the four economy brands accounted for 
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17.25% of the sales volume of the most popular brands in 2011 
and 19.37% in 2016.

dISCuSSIOn
To the best of our knowledge, this is the first study using 
company and brand- level data to investigate pricing strategies, 
sales and resulting revenues of the major TTCs in comparison 
with a state- owned company in Asia.

Between 2011 and 2016, when tobacco taxation was 
unchanged, cigarette sales in Taiwan decreased by 1.7%, this 
trend mainly affecting TTL and JT whose sales were reduced by 
72 million packs and by 58 million packs, respectively (table 1). 
Nonetheless, the revenues of all the four main TTCs operating 
in Taiwan increased remarkably, with JT making the highest 
real net revenue in absolute terms with an increase of $NT4714 
million from 2011 to 2016, followed by PMI with $NT2421 
million (figure 1).

Given that JT’s Mevius is the most sold brand (22% share 
in 2016, table 2), the overall cigarette affordability in Taiwan, 
following the definition recommended by WHO,33 is about 
1.3% (see table 3), which is significantly lower than the 2.2% 
average for other high- income countries and the 4.2% average 
for upper middle- income countries in 2016.34 Furthermore, it 
has remained the same during the study period because of the 
non- tax- induced increases in retail prices adopted by TTCs.

Since tobacco taxes were not changed during the period of 
analysis, the tobacco industry was able to adjust their retail 
prices entirely on a commercial basis instead of as a response 
to tax increases. This resulted in a strong trend of price rises 
from the TTCs, and those selling multiple brands consider-
ably widened the price gap between their brands in different 
segments, a strategy also observed in the UK in a situation of 
regular tax rises.10 The result was remarkable increases in 
average net revenues earned per pack. JT adopted an aggressive 
strategy by increasing the average real retail price per pack from 
$NT79.12 in 2011 to $NT89.89 in 2016, with the average RIP 
consequently increasing slightly from 1.28% in 2011 to 1.29% 
in 2016. In particular, according to our estimates, JT was able 
to increase the revenues from their flagship brand Mevius by 
0.6% (data not shown) despite an increase in real price from 
$NT80.00 to $NT90.39 which was associated with a demand 
decrease of 22.30%. BAT was similar but less extreme, with the 
average retail price per pack increasing from $NT69.94 in 2011 
to $NT75.77 in 2016, which resulted in the RIP decreasing 
slightly from 1.13% in 2011 to 1.09% in 2016. These figures 
therefore suggest that the TTC raise prices approximately in line 
with economic growth so smokers do not feel cigarettes are less 
affordable. In contrast, TTL made no prices changes, so their 
average real retail price per pack decreased from $NT64.88 in 
2011 to $NT61.62 in 2016, while the average RIP decreased 
from 1.05% in 2011 to 0.89% in 2016.

It seems like the TTCs were trying to take advantage of those 
smokers who were not sensitive to price, while also looking after 
price sensitive smokers by facilitating within- company brand 
switching to cheaper brands, following a strategy widely adopted 
in other countries.35 36 Moreover, the lack of fiscal pressure from 
the government allowed a more complex price segmentation of 
the cigarette market and has possibly facilitated tacit collusion 
between the four TTCs on the most convenient price to assign 
to their premium most sold brands.

Such actions confirm the importance of increasing tobacco 
taxes, as they are needed to prevent cigarettes from becoming 
more affordable over time due to income growth and the tobacco 

industry from taking advantage of overall economic growth with 
price- based strategies designed to enhance their profitability as 
well as to perpetuate the tobacco epidemic.

Our results show that TTL is the only tobacco company with 
declining net revenue (and likely profitability) in Taiwan, prob-
ably due to not being equipped to face the competition from 
TTCs. Indeed its two lower priced economy brands, Ace and 
New Paradise, have been increasing their sales volume, indi-
cating a strategy of shifting towards the lowest segment of the 
market. State- owned tobacco companies like TTL are common 
in Asia, as well as in many developing countries. The Taiwanese 
experience suggests they may be less aggressive in promoting 
tobacco by using sophisticated pricing strategies, but they seem 
to be able to attract smokers by applying the lowest and most 
affordable prices. In this scenario, the importance of high excise 
taxes and other measures, such as minimum excise taxes, that 
increase the price of the cheapest brands to prevent low income 
smokers from switching to the lower price segment instead of 
quitting cannot be overlooked.

Investigating sales of cigarette brands across and within TTCs 
is important since it offers insight into smokers’ behaviour and 
changes in their preferences that may be critical for planning 
further tobacco control interventions. In addition, monitoring 
trends in TTCs’ market shares can help inform regulatory 
decision- making efforts. For instance, price- based regulation, 
such as price caps on manufacturers’ pretax prices would address 
market failure and would limit their ability to deploy such 
pricing strategies and control the high- profit margins enjoyed 
by the industry without weakening essential tobacco control 
policies.37 38 Other measures, such as the introduction of plain 
packaging would also be beneficial as it would prevent tobacco 
companies from using packaging as a vehicle for communica-
tion to consumers and might significantly eliminate some of the 
‘value’ of brand segmentation.

WHO’s best practices in tobacco tax policy include: applying 
simple equivalent taxes to all tobacco products, with at least 
70% excise tax share in final consumer price; frequently 
adjusting upwards the taxes to avoid tobacco products become 
more affordable and minimising incentives for smokers to switch 
to cheaper brands or products in response to tax increases.33 
Our findings show that this was not being done in Taiwan 
during the study period and also highlight that when cigarettes 
become relatively cheaper over time due to static tobacco taxes, 
tobacco companies can freely implement non- tax- induced price 
increases. Had these instead been tax induced price rises, then 
the Taiwanese government could have benefitted from the gener-
ated increase in revenue.

The main limitations of our study are the methods we used to 
develop our market estimates, and the rough and ready nature 
of the elasticity numbers presented. We implicitly assumed 
that the factor driving the change in cigarette demand is solely 
the change in affordability, assuming that other causes remain 
unchanged, which seems unlikely. In particular, we acknowledge 
that consumer preferences might also have changed; however, 
in such a short study period (only 6 years) such changes might 
have been limited, given that cigarette brands exhibit higher 
loyalty compared with other common consumer categories.39 
For instance, the lower demand elasticity of foreign cigarette 
brands may result from their popularity with younger smokers 
who are less likely to quit,40 from more attractive product 
package designs in comparison with the government- owned 
TTL and from more aggressive marketing strategies. In addition, 
TTL has a brand portfolio mainly focused on the economy end 
of the market and it is less capable of producing sophisticated 
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What this paper adds

 ► Tobacco companies’ profits benefit handsomely from non- 
tax- induced price increases within a stagnant tobacco tax 
environment.

 ► Tobacco companies can implement non- tax- induced increases 
in cigarette prices without reducing consumption.

 ► Most smokers do not quit or reduce consumption because 
of non- tax- induced price increases, with some switching to 
cheaper brands within the same tobacco company.

 ► In Taiwan the former tobacco monopoly, despite leaving its 
nominal prices unaltered and consequently more affordable, 
continually lost market share to transnational tobacco 
companies.

flavoured and ‘fancy’ cigarettes such as ‘click and roll’ which 
may undermine its market performance and limit its ability to 
manipulate prices to achieve higher revenue. Another important 
limitation was the impossibility of validating our estimates using 
alternative methods due to the low number of data available in 
our dataset. Such issues have likely affected our results, as they 
inevitably create inaccuracy in our calculations. Moreover, for 
the sake of simplicity, we opted to quantify affordability based 
on the RIP, while more sophisticated and individualised measures 
are actually available.41 We did not consider that changes in ciga-
rette demand in response to companies’ non- tax- induced price 
increases might be affected by smuggling and by duty- free sales, 
which represent 8%–9% of the total sales volume in Taiwan.42 
However, the results from ASBSs show no sign of increased illicit 
tobacco purchases by smokers.15 Furthermore, airport duty- free 
cigarette sales volume did not change during recent years.24 The 
nature of our data did not allow us to explore individual brand 
switching behaviour. As such all we could do was to suggest 
an association between price increase of premium brands and 
switching towards economy brands, and that this most likely 
occurred within JT and within BAT brand portfolios (since PMI 
and TTL do not offer a full range of brands). We suggest this 
given the aforementioned smokers’ loyalty and the oligopolistic 
nature of tobacco market in that company market shares have 
not changed significantly over the study period. Finally, our 
study also did not account for variations in the availability of 
other nicotine products in the market, such as e- cigarettes and 
heated tobacco products, which, despite not being legal,43 are 
easily purchased over the Internet. Nevertheless, only about 1% 
of adult’s smokers26 and about 4% of teenager and adolescent 
smokers44 have reported using e- cigarettes in the last 30 days so 
any impact was likely small.

COnCluSIOn
A low and static tobacco tax environment, such as that observed 
in Taiwan between 2011 and 2016, allows TTCs to increase 
price of their products significantly for their own benefit despite 
the slight decline in the cigarette market. This has enabled them 
to enhance their net revenue per pack and has allowed them to 
enhance brand segmentation over an increasing range of price 
points while also maintaining overall cigarette affordability and, 
most importantly, cigarette consumption. Therefore, in coun-
tries like Taiwan, tobacco tax needs to be continually moni-
tored and raised periodically; at very least to the extent it offsets 
income growth to make sure cigarettes do not become more 
affordable over time, as also clearly stated in Article 6 of the 
WHO FCTC.45 If governments fail to do so, an opportunity for 

reducing significantly the smoking rate will be lost and tobacco 
companies will continue to take advantage of the opportunity to 
increase price, thus profiting itself rather than increasing govern-
mental tax revenues from tobacco products.

Contributors WG conceived the study, designed the analysis, interpreted 
the results and drafted the manuscript. MS organised and analysed the data, 
interpreted the results and drafted the manuscript. JRB provided crucial feedback 
on both methodology and data interpretation. Moreover, he critically reviewed the 
manuscript. AW collected the data. H- YC, Y- HC and CPW provided critical feedback, 
reviewed the manuscript and helped to shape the research. All coauthors discussed 
the results, commented on the manuscript, approved the final version and agreed to 
be accountable for all aspects of the work.

Funding This work was funded by the Health Promotion Administration, Ministry 
of Health and Welfare, Taiwan (R.O.C.), with funding from the Health and Welfare 
Surcharge on Tobacco Products—Grant Number: 03724606—Project Code: 
1051218-107. JRB acknowledges the support of Bloomberg Philanthropies Stopping 
Tobacco Organizations and Products project funding ( www. bloomberg. org).

disclaimer Neither funder had a role in the study design, collection, analysis or 
interpretation of the data, writing the manuscript or the decision to submit the paper 
for publication. The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the Health Promotion Administration, the 
Ministry of Health and Welfare, Taiwan

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

ORCId ids
Mattia Sanna http:// orcid. org/ 0000- 0001- 7262- 0856
J Robert Branston http:// orcid. org/ 0000- 0002- 2332- 2403

RefeRences
 1 Marquez PV. Taxation: most effective but still the least- used tobacco control measure. 

Investing in Health: The World Bank Blogs, 2017.
 2 Amato MS, Boyle RG, Brock B. Higher price, fewer packs: evaluating a tobacco tax 

increase with cigarette sales data. American Journal of Public Health 2015;105:e5–8.
 3 Chaloupka FJ, Yurekli A, Fong GT. Tobacco taxes as a tobacco control strategy. 

Tobacco Control 2012;21:172–80.
 4 The World Bank. Curbing the epidemic: governments and the economics of tobacco 

control. Tobacco Control 1999;8:196–201.
 5 Chaloupka FJ, Straif K, Leon ME. Effectiveness of tax and price policies in tobacco 

control. Tobacco Control 2011;20:235–8.
 6 Hill S, Amos A, Clifford D, et al. Impact of tobacco control interventions on 

socioeconomic inequalities in smoking: review of the evidence. Tobacco Control 
2014;23:e89–97.

 7 Malone RE. Keeping tobacco cheap: how tobacco companies undermine government 
tax measures. Tobacco Control 2018;27:483–83.

 8 Hiscock R, Branston JR, McNeill A, et al. Tobacco industry strategies undermine 
government tax policy: evidence from commercial data. Tobacco Control 
2018;27:488–97.

 9 Ross H, Tesche J, Vellios N. Undermining government tax policies: common legal 
strategies employed by the tobacco industry in response to tobacco tax increases. 
Preventive Medicine 2017;105:S19–S22.

 10 Gilmore AB, Tavakoly B, Taylor G, et al. Understanding tobacco industry pricing 
strategy and whether it undermines tobacco tax policy: the example of the UK 
cigarette market. Addiction 2013;108:1317–26.

 11 López- Nicolás Á, Cobacho MB, Fernández E. The Spanish tobacco tax loopholes and 
their consequences. Tob Control 2013;22:e21–4.

 12 Chen S- H, Lee J- M, Liu H- H, et al. The cross- effects of cigarette and betel nut 
consumption in Taiwan: have tax increases made a difference? Health Policy and 
Planning 2011;26:266–73.

 13 Lee JM, Chen M- G, Hwang T- C, et al. Effect of cigarette taxes on the consumption of 
cigarettes, alcohol, tea and coffee in Taiwan. Public Health 2010;124:429–36.

 14 Chang F- C, Sung H- Y, Zhu S- H, et al. Impact of the 2009 Taiwan tobacco hazards 
prevention act on smoking cessation. Addiction 2014;109:140–6.

 15 HPA. Taiwan Tobacco Control Annual Report 2017. Taipei City (Taiwan): Health 
Promotion Administration, Ministry of Health and Welfare, Taiwan, 2017.

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-7262-0856
http://orcid.org/0000-0002-2332-2403
http://dx.doi.org/10.2105/AJPH.2014.302438
http://dx.doi.org/10.1136/tobaccocontrol-2011-050417
http://dx.doi.org/10.1136/tc.8.2.196
http://dx.doi.org/10.1136/tc.2010.039982
http://dx.doi.org/10.1136/tobaccocontrol-2013-051110
http://dx.doi.org/10.1136/tobaccocontrol-2018-054645
http://dx.doi.org/10.1136/tobaccocontrol-2017-053891
http://dx.doi.org/10.1016/j.ypmed.2017.06.012
http://dx.doi.org/10.1111/add.12159
http://dx.doi.org/10.1136/tobaccocontrol-2011-050344
http://dx.doi.org/10.1093/heapol/czq041
http://dx.doi.org/10.1093/heapol/czq041
http://dx.doi.org/10.1016/j.puhe.2010.04.008
http://dx.doi.org/10.1111/add.12344


e132 Gao W, et al. Tob Control 2019;28:e126–e132. doi:10.1136/tobaccocontrol-2018-054908

Original research

 16 Chang Y- H, Fu Y- C. 2005 Taiwan Social Change Survey: (Round 5, Year 1): 
Globalization, Work, Family, Mental Health (C00153_1) [Data file]. Taipei City 
(Taiwan): Survey Research Data Archive, Center for Survey Research, Research Center 
for Humanities and Social Sciences, Academia Sinica, 2006.

 17 Fu Y- C. 2015 Taiwan Social Change Survey (Round 7, Year 1): Globalization, Work, 
Family, Mental Health, Religion, Mass Communication, Political Participation, Leisure 
(C00315_1) [Data file]. Taipei City (Taiwan): Survey Research Data Archive, Center 
for Survey Research, Research Center for Humanities and Social Sciences, Academia 
Sinica, 2016.

 18 Hutchinson E. Calculating Elasticity. In: Principles of Microeconomics. OpenStax 
Economics. University of Victoria: OpenStax CNX, 2016.

 19 National Treasury Administration, Ministry of Finance, Taiwan. Analytic table of market 
share of tobacco and liquor in Taiwan, 2018. Government Open Data Platform. 
Available: https:// data. gov. tw/ dataset/ 7386

 20 Sanna M, Gao W, Chiu Y- W, et al. Tobacco control within and beyond who MPOWER: 
outcomes from Taiwan SimSmoke. Tob Control. In Press 2020;29:36–42.

 21 National Taxation Bureau of Taipei. Tobacco and alcohol tax increase and tobacco 
product identification - FAQ: Ministry of Finance, Taiwan, 2017. Available: https://
www. etax. nat. gov. tw/ etwmain/ download? sid= 15c2 f583 f780 0000 3326 8289 
e9af97a1 [Accessed October 10 2018].

 22 WHO. Report on the global tobacco epidemic, 2015: raising taxes on tobacco. Geneva 
(Switzerland): World Health Organization, 2015.

 23 Lee Y- C. Tobacco control policy analysis and consultation service program. Health 
Promotion Administration, Ministry of Health and Welfare, Taiwan, 2018.

 24 Ministry of Finance, Taiwan. Financial statistics database, 2018. Available: www. mof. 
gov. tw/ statistics/ finance- database. htm [Accessed September 2018].

 25 National Development Council, Taiwan. Government Open Data Platform, 2018. 
Available: https:// data. gov. tw/

 26 HPA. Adult Smoking Behavior Survey, 2018. Health Promotion Administration, 
Ministry of Health and Welfare, Taiwan. Available: https://www. hpa. gov. tw/ Pages/ List. 
aspx? nodeid= 1710 [Accessed June 2018].

 27 Statistical Bureau, Taiwan. Consumer Price Indices, 2018. Available: https:// eng. stat. 
gov. tw/ ct. asp? xItem= 12092& ctNode= 1558& mp=5 [Accessed July 2018].

 28 Cornelius ME, Driezen P, Fong GT, et al. Trends in the use of premium and discount 
cigarette brands: findings from the ITC us surveys (2002–2011). Tobacco Control 
2014;23(suppl 1):i48–53.

 29 Blecher EH, van Walbeek CP. An international analysis of cigarette affordability. 
Tobacco Control 2004;13:339–46.

 30 Statistical Bureau, Taiwan. Statistical Tables, 2018. Available: https:// eng. stat. gov. tw/ 
ct. asp? xItem= 37408& CtNode= 5347& mp=5 [Accessed July 2018].

 31 Zheng R, Wang Y, Hua X, et al. Cigarette affordability in China, 2001-2016. 
Washington, D.C. (United States of America): World Bank, 2016.

 32 He Y, Shang C, Chaloupka FJ. The association between cigarette affordability and 
consumption: an update. Plos One 2018;13:e0200665.

 33 WHO. Report on the global tobacco epidemic, 2017: monitoring tobacco use and 
prevention policies. Geneva (Switzerland): World Health Organization, 2017.

 34 Cherukupalli R, Perucic A- M. Affordability of cigarettes products in the WHO report 
on the global tobacco epidemic, 2017. 17th World Conference on Tobacco or Health. 
Cape Town, South Africa, 7-9 March 2018. Tobacco Induced Diseases 2018;16(Suppl 
1):A696.

 35 Gilmore AB, Fooks G, Drope J, et al. Exposing and addressing tobacco 
industry conduct in low- income and middle- income countries. The Lancet 
2015;385:1029–43.

 36 Marsh L, Cameron C, Quigg R, et al. The impact of an increase in excise tax on the 
retail price of tobacco in New Zealand. Tobacco Control 2016;25:458–63.

 37 Gilmore AB, Branston JR, Sweanor D. The case for OFSMOKE: how tobacco price 
regulation is needed to promote the health of markets, government revenue and the 
public. Tobacco Control 2010;19:423–30.

 38 Branston JR, Gilmore AB. The case for Ofsmoke: the potential for price cap regulation 
of tobacco to raise £500 million per year in the UK. Tobacco Control 2014;23:45–50.

 39 Dawes J. Cigarette brand loyalty and purchase patterns: an examination using us 
consumer panel data. Journal of Business Research 2014;67:1933–43.

 40 Chang F- C, Hu T- W, Lo S- Y, et al. Quit smoking advice from health professionals in 
Taiwan: the role of funding policy and smoker socioeconomic status. Tobacco Control 
 2010;19:44–9.

 41 Partos TR, Branston JR, Hiscock R, et al. Individualised tobacco affordability in the UK 
2002-2014: findings from the International tobacco control policy Evaluation Project. 
Tobacco Control. 2019;28(Suppl 1):s9–19.

 42 Central News Agency. Customs and excise department: reviewing passengers tobacco 
exemption allowances in a timely manner, 2015. Taiwan News - August 3, 2015In 
Chinese. Available: https://www. taiwannews. com. tw/ ch/ news/ 2781251

 43 Gao W, Sanna M, Huang L- L, et al. Juggling Two Balls- Smoking (Re)Normalization 
and Harm Reduction: E- Cigarettes- Facts and Misconceptions in Taiwan. Asia Pacific 
Journal of Public Health 2018;30:328–31.

 44 HPA. Global Youth Tobacco Survey, 2018. Health Promotion Administration, Ministry 
of Health and Welfare, Taiwan. Available: https://www. hpa. gov. tw/ Pages/ List. aspx? 
nodeid= 14892018

 45 WHO. WHO Framework Convention on Tobacco Control. Geneva (Switzerland): World 
Health Organization, 2003.

https://data.gov.tw/dataset/7386
http://dx.doi.org/10.1136/tobaccocontrol-2018-054544
https://www.etax.nat.gov.tw/etwmain/download?sid=15c2f583f780000033268289e9af97a1
https://www.etax.nat.gov.tw/etwmain/download?sid=15c2f583f780000033268289e9af97a1
https://www.etax.nat.gov.tw/etwmain/download?sid=15c2f583f780000033268289e9af97a1
www.mof.gov.tw/statistics/finance-database.htm
www.mof.gov.tw/statistics/finance-database.htm
https://data.gov.tw/
https://www.hpa.gov.tw/Pages/List.aspx?nodeid=1710
https://www.hpa.gov.tw/Pages/List.aspx?nodeid=1710
https://eng.stat.gov.tw/ct.asp?xItem=12092&ctNode=1558&mp=5
https://eng.stat.gov.tw/ct.asp?xItem=12092&ctNode=1558&mp=5
http://dx.doi.org/10.1136/tobaccocontrol-2013-051045
http://dx.doi.org/10.1136/tc.2003.006726
https://eng.stat.gov.tw/ct.asp?xItem=37408&CtNode=5347&mp=5
https://eng.stat.gov.tw/ct.asp?xItem=37408&CtNode=5347&mp=5
http://dx.doi.org/10.1371/journal.pone.0200665
http://dx.doi.org/10.1016/S0140-6736(15)60312-9
http://dx.doi.org/10.1136/tobaccocontrol-2015-052259
http://dx.doi.org/10.1136/tc.2009.034470
http://dx.doi.org/10.1136/tobaccocontrol-2011-050385
http://dx.doi.org/10.1016/j.jbusres.2013.11.014
http://dx.doi.org/10.1136/tc.2009.031435
http://dx.doi.org/10.1136/tobaccocontrol-2017-054027
https://www.taiwannews.com.tw/ch/news/2781251
http://dx.doi.org/10.1177/1010539518773479
http://dx.doi.org/10.1177/1010539518773479
https://www.hpa.gov.tw/Pages/List.aspx?nodeid=14892018
https://www.hpa.gov.tw/Pages/List.aspx?nodeid=14892018

	Exploiting a low tax system: non-tax-induced cigarette price increases in Taiwan 2011–2016
	ABSTRACT
	Introduction
	Background
	Objective

	Methods
	Sales volume and market share
	Real net revenue
	Brand categorisation
	Brand affordability
	Affordability elasticity of demand

	Results
	Sales volume and market share
	Real net revenue
	Brand affordability and affordability elasticity of demand

	Discussion
	Conclusion
	References


