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Abstract
Introduction: In 2016, China became the largest market for slim cigarettes in
the world, selling 68.945 billion sticks. The purpose of this study is to examine the impact of China’s 2015 tobacco taxation policy on slim cigarette
consumption and the product’s market trends. Methods: Monthly data on
the market share of slim cigarettes and their average price between January
2014 and June 2017 were used to show tobacco market trends and to estimate
the impact of the 2015 tobacco tax increase on tobacco consumption. Segmented regression analysis was used to estimate the immediate effect of the
2015 tax policy and the time trends in consumption due to the policy change.
Findings: After the tobacco tax increase was announced in May 2015, the
market share of slim cigarettes initially decreased by 0.2117 (p = 0.067).
However, by the third month after the policy change, consumption began to
increase, and the market share of slim cigarettes was 1.6 times the normal increase over time. Slim cigarettes gained a 2.02% additional share by the
second quarter of 2017 (from 2.58% to 4.60%), controlling for the price difference between slim cigarettes and regular cigarettes. The coefficient of the
share and the price ratio (slim cigarettes/regular cigarettes) was −0.7536 (p =
0.0044), suggesting that slim cigarettes are a substitute for regular cigarettes.
Estimates also show that after the tax increase was implemented, consumption of slim cigarettes increased almost three times the normal consumption
rate (0.0069 versus 0.0024). Conclusion: The slim cigarette industry in China
has grown rapidly in recent years. The 2015 tax increase has had only minimal or short-term impact on reducing the growing popularity of slim cigarettes.
Since slim cigarettes are a substitute for regular cigarettes, more empirical research is urgently needed to study the health impacts of slim cigarette use and
the impact of tobacco control policies on slim cigarette consumption.
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1. Introduction
According to the 2012 draft European Union-Tobacco Product Directive, slim
cigarettes are defined as cigarettes with a diameter of less than 7.5 mm [1]. Traditionally, all cigarettes with a circumference of less than 24 mm (equivalent to
7.6 mm in diameter, approximately equal to the European standard) were regarded as slim cigarettes in China. In 2014, China’s State Tobacco Monopoly
Administration (STMA) put forward a new standard for slim cigarettes. According to the new standard, slim cigarettes are defined as cigarettes with a circumference of 17 ± 1 mm, equivalent to 5.1 - 5.7 mm in diameter. And STMA
also required that the price of newly developed slim cigarettes could not be lower
than the price of Class B regular cigarettes, while the tar content level should be
no more than 8 mg [2].
Slim cigarettes were designed and marketed as women-specific tobacco products when first developed almost a half century ago [3] [4]. However, this study
found no significant correlations between the market share of slim cigarettes and
the smoking prevalence rates, especially the smoking prevalence rates among
females [5]. Some existing literature has studied the perception of different
smokers with respect to slim cigarettes and the implications for the smoking epidemic and tobacco control. A number of studies using focus groups and
in-depth interviews found that slim cigarettes were viewed as favorable, attractive, or multiple other positive connotations by adolescents [6] and young females [7] [8] and that the slimmer diameter might communicate messages of
being weaker tasting and less harmful [6]. Studies also showed that slim cigarettes were more likely to be perceived as less harmful [9] [10]. In contrast, one
study showed that regular diameter cigarettes were perceived as more attractive
and of higher quality than slim ones by young adult smokers, especially males
[11]. No matter, sales of slim cigarettes have been growing much faster than
sales of regular cigarettes, comprising a growing share of the global cigarette
market in recent years.
China is the largest tobacco consumer and producer in the world, accounting
for 44% of the world’s total cigarette consumption and 43% of the world’s total
tobacco leaf production [12]. China began to pay attention to slim cigarettes in
the 1970s [13], and produced the first slim cigarette with a circumference of 17
mm in 2006 [14]. With the increasing pressure of tobacco control, STMA regarded slim cigarettes as a strategic market segment to target young adult
smokers pursuing fashion and elegance, and a key tool to lower cost and increase
benefit [15]. A number of measures were required to accelerate slim cigarette
development, production, and marketing [16]. Sales of slim cigarettes reached
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68,945 million sticks in 2016 [17], 191.5 times the sales in 2006 (360 million
sticks) [18], and 4.9 times the sales in 2014 (13,980 million sticks) [15], making
China the largest slim cigarette market in the world [19].
In May 2015, China raised cigarette taxes allowing the increase to be passed
along to the retail price. The new policy included: 1) an increase in the ad valorem tax rate on cigarettes at the wholesale level from 5% to 11%, and 2) an additional specific excise tax of 0.10 RMB per pack of cigarettes at the wholesale
level [20]. The tax increases apply to all type of cigarettes, including slim cigarettes.
However, few studies have offered a market analysis of the slim cigarette industry in China and its implications for tobacco control. To our knowledge, no
published literature explores the correlation between tobacco control policies
and slim cigarette consumption. This paper aims to address this gap by studying:
1) the trends in market share development of slim cigarettes in China, 2) the
impact of the 2015 tobacco tax increase on the consumption of slim cigarettes,
and 3) the potential substitution of slim cigarettes for regular cigarettes in
China.

2. Methods
2.1. Data
We used the monthly data on cigarette sales between January 2014 and June
2017, a total of 42 months of data reported by the China National Tobacco Corporation (CNTC). Sales data, collected by the CNTC, are based on retailers’
purchases of cigarettes from CNTC.
The share of slim cigarette sales rose from 0.42% in January 2014 to 5.21% in
June 2017, a twelve-fold increase. The value of the share increased from 0.58% to
7.13% because of the higher average price of slim cigarettes, a 12.3 times increase. Figure 1 describes the growing trend of the slim cigarette market share
over the 42-month period studied.
Not only did sales of slim cigarettes increase during the period, but the number of products also increased rapidly. Between 2012 and 2016, the number of
brands grew almost 14 times, from 8 to 111 [15] [17] [21].
The average price of slim cigarettes between January 2014 and June 2017 was
16.87 RMB per pack, 49% higher than the average price of regular cigarettes—11.32 RMB per pack. CNTC has classified 5 grades of cigarettes according to their allocation prices: Grade A (10 RMB/pack or more), Grade B (7 - 10
RMB/pack), Grade C (3 - 5 RMB/pack), Grade D (1.65 - 3 RMB/pack), Grade E
(less than 1.65 RMB/pack) [22]. Slim cigarettes belong to the top grade price
range. However, over the time studied, the price range of the slim cigarettes stabilized between 16 and 18 RMB per pack, while the price range for regular cigarettes was wider, 10 to 14 RMB per pack (Figure 2). While the price of slim cigarettes is higher than the price of regular cigarettes, over time, the ratio between
slim and regular cigarette prices has been narrowing.
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Figure 1. Market shares of slim cigarettes by sales and market value, January 2014
through June 2017.
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Figure 2. The prices of slim cigarettes and regular cigarettes in RMB, January 2014
through June 2017.

2.2. Statistical Analysis
Two models are estimated to determine the impact of tax policy on the consumption patterns of slim cigarettes in China: Market share model and a consumption model. Two dependent variables are used to measure the consumption
pattern: Shares of slim cigarette sales as a percent of total cigarette sales and the
average packs of slim cigarettes consumed each month per capita. Per capita data are used to adjust for the effect of population growth on cigarette sales [23].
Segmented regression analysis of interrupted time series is an effective statistical
method to evaluate longitudinal effects of time-delimited interventions. In both
models, two parameters are estimated for each intervention: Level and trend.
The level parameter (dummy variable for tax variables, 1 after May 2015 and zero before May 2015) represents the immediate effect of the tax on the outcome.
The time trend and interaction with the tax variable is the rate of change, which
measures the gradual change of the outcomes due to the intervention. The price
ratio of slim vs. regular cigarettes variable measures the effect of the relative
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price of slim cigarettes and regular cigarettes on slim cigarette consumption. The
time trend and monthly pattern of sales are adjusted by the AR parameters in
AUTOREG procedure. The results of the two models are presented in Table 1
and Table 2.
Table 1. The impact of the 2015 tobacco tax increase on the market share of slim
cigarettes.
Maximum-Likelihood Estimates of the Model
Log Likelihood

15.690

Total R2

Observations

42

0.9875
0.9913

Transformed R

2

Parameter Estimates
Variable

Estimate

t Value

Pr > |t|

Intercept

1.4300

3.37

0.0019

Time (in month)

0.0534

5.11

<0.0001***

Tax Policy

−0.2117

−1.89

0.0671

Time after Tax Policy

0.0891

8.36

<0.0001***

Price Ratio

−0.7536

−3.05

0.0044**

AR2

−0.2854

−2.06

0.0468

AR5

0.3545

2.52

0.0167

AR6

0.4145

2.70

0.0106

***Significant at 0.001, **Significant at 0.01.

Table 2. The impact of the 2015 taxation policy on packs of slim cigarettes consumed
each month per capita.
Maximum-Likelihood Estimates of the Model
Log Likelihood

82.009

Observations

Total R2

0.9049

Transformed R2

0.9549

42

Parameter Estimates
Variable

Estimate

t Value

Pr > |t|

Intercept

0.3264

3.97

0.0003

Time (in month)

0.0024

1.71

0.0951

Tax Policy

−0.0125

−0.82

0.4187

Time after Tax Policy

0.0069

4.68

<0.0001***

Price Ratio

−0.1851

−3.86

0.0005***

AR1

0.6048

4.43

<0.0001

***Significant at 0.001.
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3. Results
The estimated results show that the immediate effects of the 2015 tax policy
change (dummy variable) are not significant even at a significance level of 5% in
either model, perhaps indicating that neither consumers nor the tobacco industry had time to adjust to the taxation policy change immediately.
Table 1 shows that the dependent variable of market share of slim cigarettes
initially decreased by 0.2117 (p = 0.0671) when the 2015 tobacco tax was implemented, indicating a 0.02% share reduction. Then, the market share began to
increase beyond the third month after the tax increase (0.0891 × 3 = 0.2673). After the tax increase, the growth of the shares was 1.6 times the normal increase
with time (0.0891 versus 0.0543). The higher the price ratio, the lower the sales
market share of the slim cigarettes, indicating a negative coefficient suggesting
that slim cigarettes are a substitute for regular cigarettes and that smokers do
take into account the price differences between slim and regular cigarettes.
Figure 3 which presents the predicted value and the actual value of market
shares for slim cigarettes, shows that by the second quarter of 2017, controlling
for the price difference between slim and regular cigarettes, the 2015 taxation
policy had helped slim cigarettes gain an additional share of the sales market,
from 2.58% to 4.60%, a 78% increase.
We also estimated the market value share, which is the total value of slim cigarettes compared to the values of the total cigarette market. We found similar
time patterns with the sales market share. The value share increases with time,
and the 2015 taxation policy brought even higher value share, and the higher the
price ratio of slim versus regular cigarettes, the bigger the market share. It is estimated that by the second quarter of 2017, the additional market share for slim
cigarettes was 2.7% (6.28% - 3.58%), attributable to the tax increase and the unmeasured effect of smoke-free policies.
We also estimated the regression model for the average slim cigarette consumption over time. Table 2 presents the results.
The consumption model had similar results to the market share model. The
number of packs of slim cigarettes consumed increased significantly.
Table 2 shows that initially, the 2015 tobacco tax had no statistically significant effect on the sales of slim cigarettes. In fact, over time, the post-tax time period showed a continual increase in slim cigarettes sales. And after the tax increase was announced, sales of slim cigarettes increased almost three times the
normal trend of increasing. By the second quarter of 2017, the increase in sales
of slim cigarettes was almost twice the regular growth in consumption (0.17
packs to 0.33 packs) (Figure 4).
The estimates show that the growth of slim cigarette consumption is not related to the GDP growth, indicating a change in the social norm related to
smoking as smokers were more likely to pick up slim cigarettes as well as
changes in the production and marketing strategies of the tobacco industry. A
time effect shows that the policy change in 2013 as well as the taxation policy in
DOI: 10.4236/health.2019.116059
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Figure 3. The predicted and actual market shares of slim cigarettes, the first quarter of
2014 through the second quarter of 2017. Note: Q1 means the first quarter, and so on.
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Figure 4. The predicted and actual consumption of slim cigarettes per month per capita,
the first quarter of 2014 through the second quarter of 2017.

2015 helped this changing trend. The increase of slim cigarette consumption in
China is a trend now, and the taxation, as well as unmeasured smoke-free
policies, speeded up the growing trend toward slim cigarettes. However, we also
see the narrowing price range between slim and regular cigarettes, a trend that
will reduce slim cigarette sales.

4. Discussions
With the speed of domestic economic growth in China slowing down and tobacco sales declining or remaining stable, sales of slim cigarettes have maintained a rapid growth; the price of slim cigarettes tends to be rising; the number
of brands and the product regulations are gradually growing. CNTC has taken a
number of measures to accelerate slim cigarette development, including inDOI: 10.4236/health.2019.116059
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creased investment in technology and research. Slim cigarettes are quite likely to
become the focus of the promotion and sales of CNTC, and slim cigarette consumption in China will continue to grow rapidly. A survey carried out in 2016
by a branch of CNTC showed that the consumers of slim cigarettes were mainly
between 25 and 45 years old (66%); more specifically, 31% were between 25%
and 35%, and 35% were between 36 and 45 [24]. Understanding the ramifications of the rapid growth of slim cigarettes on tobacco control in China is very
critical. In fact, by 2017, the market shares of slim cigarettes in China had
reached 5.03% of sales and 7.21% of revenue, growing by 4.93% and 7.05%, respectively, from 2012 [25]. Some research has found that slim or super-slim cigarettes are more attractive for adolescents because the slimmer diameters communicate a weaker tasting and by assumption, less harmful product.
The findings of this paper show that the 2015 tobacco tax increase had a minimal or only a short-term impact on reducing sales of slim cigarettes, perhaps
because of the special design features of the product and CNTC’s promotion of
slim cigarettes as a healthier and fashionable new type of cigarette. The taxation
policy has resulted in more aggressive marketing of slim cigarettes by the tobacco industry, and more smokers have changed their smoking habits by converting
to slim cigarettes. The other possibility is that the overall tax increase, which was
only 10% of the retail prices, was not significantly large enough to deter smokers
from consuming their usual number of cigarettes [20]. Since slim cigarettes are a
substitute for regular cigarettes, it will be important to have a much higher tax
increase in the next round of tobacco tax adjustments.
Different from the previous belief that the slim cigarette is the choice of female smokers, slim cigarettes, in fact, are becoming the norm for consumers in
general. In China, the prevalence of female adults who smoke is 2.7% and male
smoking prevalence is 52.1% [26]. Female smokers account for about 4.8% of the
total smokers. It is hardly likely that female smokers all picked up slim cigarettes.
In fact, a recent report showed that many male smokers have begun to smoke
slim cigarettes [27].
Many public health experts think that the harm of smoking slim cigarettes on
human health is no less than the harm from smoking regular size cigarettes [28]
[29], although researchers examining the influence of slim cigarettes on health
have not yet reached a unanimous conclusion. Moreover, the popularity of slim
cigarettes will have a great negative effect on tobacco control efforts. Research
also shows that the slim cigarette market share has no significant relationship to
the smoking rate [5]. At present, the slim cigarette industry in China is developing rapidly. Therefore, more empirical research is urgently needed comparing
slim cigarettes with regular cigarettes in terms of the harm to human health, and
whether slim cigarettes will reduce tobacco consumption or attract more people
to smoke [6].
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