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AbsTRACT
background Taxing tobacco is among the most 
effective measures of tobacco control. However, in a 
tiered market structure where multiple tiers of taxes 
coexist, the anticipated impact of tobacco taxes on 
consumption is complex. This paper investigates 
changing smoking behaviour in lieu of changing prices 
and changing income. The objective of the paper is to 
evaluate the effectiveness of change in prices (through 
taxes) and change in income in a price-tiered cigarette 
market.
Method A panel dataset from the International Tobacco 
Control Bangladesh surveys is used for analysis. For 
preliminary analysis transition matrices are developed. 
Next, probit and multinomial logit regression models 
are used to identify the effects of changes in prices and 
changes in income along with other control variables.
Findings Transition matrices show significant 
movement of smokers across price tiers from one wave 
to another. Regression results show that higher income 
raises the probability to up-trade and decreases the 
probability to down-trade. Results also show that higher 
prices raises the probability to up-trade and reduces the 
probability to down-trade. Although not significant, there 
exists a negative relationship between the probability to 
down-trade and the probability to intend to quit.
Conclusion It is evident from the results that a price-
tiered market provides smokers more opportunities to 
accommodate their smoking behaviour when faced with 
price and income change. Therefore, tiered structure of 
the tax system should be replaced with uniform taxes. 
Moreover, overall cigarette taxes need to be raised to an 
extent so that it off-sets any positive effects of income 
growth.

InTRoduCTIon
Bangladesh is one of the largest tobacco-con-
suming countries in the world. In fact, it lies among 
the top 10 countries in the world with the high 
current smoking prevalence of 44.7% among men.1 
Throughout the decade, sporadic measures have 
been undertaken by the Government of Bangla-
desh in an attempt to arrest the growth of tobacco 
consumption. These measures include taxing 
tobacco products, warning labels on cigarette packs 
in text form and smoking ban in public places. 
Despite these measures, the use of tobacco in the 
country continues unabated.

In Bangladesh, the government has segmented 
the market for cigarettes on the basis of prices, 
namely, low, medium, high and premium. Each 

tier is then taxed at a different rate. Typically, the 
lower tiered markets are taxed at lower rates than 
their higher counterparts. This type of tiered tax 
structure creates larger price differentials between 
high-priced and low-priced tobacco product, thus 
providing smokers with the opportunity to substi-
tute to cheaper tobacco alternatives rather than to 
quit altogether, as tobacco taxes and prices rise and 
income levels decrease.2

In a dynamic setting, changes in prices of ciga-
rettes are coupled with changes in income levels. 
A comprehensive analysis based on both price as 
well as income changes is called for to understand 
smokers’ behaviour in a price-tiered market. When 
faced with changing income, smokers have different 
choices such as to continue to smoke, as usual, to 
quit, to change the number of cigarettes smoked 
per day or to switch to a different price tier of the 
market.

The objective of this paper is to analyse smoking 
behaviour in the face of income change along 
with price change when there exists a price-tiered 
market structure. Smoking behaviour is measured 
in the following two ways: (A) up-trade (move to 
a higher price tier); and (B) down-trade (move to a 
lower price tier). In a separate exercise, the paper 
also addresses to what extent smokers’ ability to 
down-trade between price tiers leads to a reduction 
in the probability of quitting.

This paper adds to existing literature in two 
ways. The brand-switching behaviour of smokers in 
a price-tiered market as in Bangladesh is a relatively 
less studied area. The paper contributes to a better 
understanding of this behaviour in relation to the 
changing income pattern of smokers. Also, analysis 
with respect to change in income using a panel data 
has not been carried out before in Bangladesh.

The analysis uses the panel data collected across 
3 years by International Tobacco Control (ITC) 
Bangladesh Surveys. The data were collected in 
2009, 2010 and 2011–2012. The main advantage 
of analysing a panel data is that it gives the oppor-
tunity to track the behaviour of the same individual 
across time, thereby observing smoking trajectories 
such as switching among tiers.The additional appeal 
to the dataset is that it is relatively recent therefore 
revealing updated individual statistics.

The study of the brand-switching behaviour 
of smokers is not new in literature. However, the 
brand-switching literature is mixed in terms of the 
direction. Suranovic et al and Sutton et al showed 
brand-switching behaviour is intended to offset the 

 on 22 A
pril 2019 by guest. P

rotected by copyright.
http://tobaccocontrol.bm

j.com
/

T
ob C

ontrol: first published as 10.1136/tobaccocontrol-2017-054053 on 25 A
pril 2018. D

ow
nloaded from

 

http://tobaccocontrol.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/tobaccocontrol-2017-054053&domain=pdf&date_stamp=2019-04-02
http://tobaccocontrol.bmj.com/


s38 Huq I, et al. Tob Control 2019;28:s37–s44. doi:10.1136/tobaccocontrol-2017-054053

Research paper

increased cost of smoking from reduced smoking resulting from 
higher cigarette prices.3 4 Furthermore, studies by Armitage et 
al, Bader et al, Guyatt et al, White et al, Li et al, Hasenfratz et 
al and Woodman et al concluded that smokers would substitute 
their preferred brands with lower price brands in order to main-
tain the total number of cigarettes consumed when facing higher 
cigarette taxes.5–11 In fact, financial motivation is the key factor 
behind economic compensation.

In a recent paper, Nargis et al found that the prevalence of 
exclusive cigarette smoking actually went up from 2009 to 2012 
in Bangladesh despite a gradual yearly increase in tobacco taxa-
tion during the same period.12 In another paper, Nargis et al 
derived that insignificant increase in tobacco taxation failed 
to deliver expected results in Bangladesh as the likely negative 
effect of a modest price increase on inelastic cigarette demand 
was more than offset by a strong positive effect on income 
growth in Bangladesh. Even though tobacco products have been 
taxed in the past, it is considered to be insufficient.13

This paper accepts the results of Nargis et al that cigarette 
taxes are insignificant compared with large income growth.14 It 
thus addresses the issue of change in smoking behaviour in the 
face of income change. Second, it adds understanding of smoking 
behaviour by a more detailed analysis of the price-tiered market 
structure and observing the mobility of consumers across the 
different tiers in the face of income and price changes.

dATA And MeThodology
data
The paper is based on data collected by the ITC surveys in Bangla-
desh. The ITC Bangladesh Project was launched in 2008 to eval-
uate the impact of tobacco control legislation in Bangladesh. 
The ITC Bangladesh Survey is a face-to-face survey conducted 
by the Bureau of Economic Research at the University of Dhaka, 
Bangladesh, in collaboration with the ITC Project team at the 
University of Waterloo in Canada.15

The paper uses data collected in the first three waves of the 
survey, conducted in 2009, 2010 and 2011–2012, respectively. 
The Wave 1 survey consisted of a nationally representative 
probability sample of smokers and non-smokers aged 15 years 
and older selected through a multistage cluster sampling design 
(sampling with probability proportional to population size at 
the levels of administrative units such as District, Upazila/Thana 
and Village/Ward).16 These respondents formed a cohort. They 
were contacted again to answer follow-up surveys in 2010 and 
2011–2012. Between Waves 1 and 2, the overall retention rate 
is 92.4%, whereas between Wave 2 and Wave 3, the rate is 
90.2%.17 18

The main objective of the study is to understand how smoker’s 
behaviour changes over time. To do that, two datasets have been 
generated from the three waves of survey data. In this study, only 
male cigarette smokers are included from all waves, as the prev-
alence of smoking among female smokers is significantly lower 
(less than 2%). In the first dataset generated, smokers from Wave 
1 and Wave 2 are matched, and in the second one, smokers from 
Waves 2 and 3 are matched. These matched datasets provide 
scope to observe the change in smoker's behaviour over consec-
utive surveys. For the final analysis, both of these matched data-
sets are pooled. The total sample size thus becomes 4800.

Methodology
For the purpose of data analysis, three binary outcome vari-
ables have been generated using the panel data. They are (A) 
up-trade or not, (B) down-trade or not and (C) intend to quit or 

not. In the case of the first binary variable, when an individual 
switches to a higher price tier compared with his previous wave’s 
price tier, a value of 1 is assigned to the individual, otherwise 0 is 
assigned. Similarly, for the second binary variable, when an indi-
vidual switches to a lower price tier compared with the individu-
al’s previous wave’s price tier, 1 is assigned to him, otherwise 0 is 
assigned. For the third one, one represents smokers’ intention to 
quit within the next 6 months and 0 represents otherwise.

On the explanatory side, there are three main explanatory 
variables: (A) change in price, (B) change in income and (C) 
change in addiction level. In data, prices have been reported 
by individuals. For robustness, in the probit, multinomial logit 
and hazard models, four different models with four different 
measures of changes in prices has been used. In the first model, 
change in reported prices are taken as an independent variable; 
however, such measurements create the possibility of endoge-
neity bias. In the second model, changes in taxes are used. Based 
on the reported prices, tax rates are assigned, and then changes 
are calculated and used as proxies of changes in prices. In the 
third model, changes in village-level average prices are also used 
to capture the price changes, and in the last model, changes in 
predicted prices are used as changes in prices.

In the dataset, the individuals reported a particular range 
within which their income lies as opposed to the exact income in 
figures. To observe the real income, income categories have been 
assigned with midpoint values of the respective income category. 
These midpoints are adjusted for inflation. For the purpose of 
the study, a new variable ‘change in income’ is generated by 
calculating the difference between the midpoints in consecutive 
surveysi.

To capture the impact of preference, an additional variable is 
formed by observing how long after waking up in the morning 
the individual lights up the first cigarette. This indicates an indi-
vidual's dependency on smoking. The quicker a person lights up, 
the more addicted he is. The more addicted he is, the higher 
will be the smoking preference. Two categories of smokers are 
formed for the analytical purpose. One as less addicted smokers 
who light up their first cigarette after 60 min and the other as 
more addicted smokers who light up within the first 60 min of 
waking up. A ‘change in addiction level’ variable is generated by 
observing the difference between two waves' addiction levels. 
A positive value represents an increase in preference towards 
smoking, and a negative value represents the opposite.

Finally, the impact of demographics on smoking behaviour has 
been captured through the following variables: education, age 
and residence (rural or urban). Individuals are assigned to three 
broad education category: illiterate, less educated (1–8 years of 
schooling) and more educated (9 and more years of schooling).

desCRIpTIve sTATIsTICs
Bangladesh uses a tiered cigarette tax structure that imposes 
different ad valorem tax rates known as excise tax (supplemen-
tary duty) based on retail price slabs. In addition, there is a value 
added tax of 15% of the retail price. In Bangladesh, all different 
brands of cigarettes are divided into four tiers based on their 
prices; low, medium, high and premium. Between 2009 and 
2012, there was a steady increase in cigarette prices for each of 
the four retail price slabs, but increases in the SD (supplementary 

i  Positive values indicate an increase in real income whereas negative 
values signify a decrease in real income. This ‘Change in income’ variable 
is then divided by 1000 to identify the effect of per BDT 1000 change on 
different tobacco behaviour parameters.
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Table 1 Bangladesh cigarette tax structure 2009-2012*

year of 
observation price tier bdT/pack of 10

excise tax
(% of retail price)

Wave 1 (2009) Low 7.25–8.75 32

Medium 16.25–17.25 52

High 23.25–29.25 55

Premium 46.25+ 57

Wave 2 (2010) Low 8.40–9.15 33

Medium 18.40–19.00 53

High 27.00–32.00 56

Premium 52.00+ 58

Wave 3 (2011–
2012)

Low 11.00–11.30 36

Medium 22.50–23.00 55

High 32.00–36.00 58

Premium 60.00+ 60

 *National Board of Revenue, Government of Bangladesh. 

Table 2 Distribution of smokers in different price tiers in the three 
waves

Cigarette 
price tier

percentages of smokers in each price tier

Wave 1
(2009)

Wave 2
(2010)

Wave 3
(2011–2012)

Low 29.64 39.06 42.82

Medium 46.15 33.50 31.30

High 16.51 19.88 17.11

Premium 7.70 7.56 8.77

All 100 100 100

Table 3 Transition matrices: movement of smokers from one wave to 
the next

Wave 2

low Medium high premium Total

Wave 1 Low 67.42 22.95 8.78 0.85 100

Medium 27.27 57.21 11.53 3.99 100

High 11.01 14.21 58.72 16.06 100

Premium 2.59 8.62 28.45 60.34 100

Wave 3

low Medium high premium Total 

Wave 2 Low 74.08 18.03 6.76 1.13 100

Medium 34.12 52.23 8.01 5.64 100

High 13.66 19.67 49.18 17.49 100

Premium 5.13 2.56 28.21 64.10 100

Table 4 Transition matrices: movement of smokers across different 
income groups from one wave to the next

Wave 2

low Medium high Total

Wave 1 Low 77.38 18.05 4.56 100

Medium 38.80 46.40 14.80 100

High 15.85 37.20 46.95 100

Wave 3

low Medium high Total

Wave 2 Low 67.13 29.18 3.70 100

Medium 25.49 54.67 19.84 100

High 7.19 40.72 52.10 100

duty) for each price slab were marginal (see table 1). It should 
also be noted that because the range of price bands are not 
continuous, there are significant price gaps between bands in 
different price categories. This gap provides incentives for tax 
avoidance and evasion among manufacturers (eg, by positioning 
brands in the gaps between price slabs, tobacco companies can 
pay lower taxes because the provision for penalties for selling 
beyond the maximum price in the slab is not currently being 
enforced).

The table above illustrates the tax on cigarette packs across the 
three waves. Tax rates imposed on the lower tiers are significantly 
lower than the higher ones. Excise taxes on cigarettes account 
for just over one-half of retail prices on average. This falls well 
below the level in countries with strong tobacco control policies 
where excise taxes typically account for more than 70% of retail 
price.19

Table 2 shows the distribution of smokers across different 
price tiers over the 3 years. It is apparent that smokers’ pres-
ence in different price tiers changed drastically over the years. 
Smokers belonging to lowest price tier increased from 29.64% 
to 42.82% in just 2 years. In contrast, medium price tier expe-
rienced a significant reduction in terms of smokers’ proportion 
from 46.15% to 31.30%. However, the top two price tiers did 
not witness any major shifts over the years. It is this evidence 
that feeds interest to the question of smokers’ mobility across 
price tiers over the years.

Observations from table 2 prompted to give more structure to 
changing patterns in smokers' mobility across price tiers. To that 
direction, transition matrices were generated to identify mobility 
within different price tiers for cigarette smokers.

Several interesting observations come out of the transition 
matrices presented in table 3. First of all, compared with all the 
price tiers, smokers belonging to the ‘low’ category were least 
mobile. From the first to the second wave, 67.42% of the lowest 
price tier smokers remained in the same category (first transi-
tion matrix) compared with 57%, 59% and 60% in the higher 
categories. From the second to the third wave, 74.08% of the 
lowest price tier smokers remained immobile (second transition 
matrix).

Second, the rate of mobility is much higher among ‘medium’ 
and ‘high’ category. Among those who migrated, the tendency to 
down-trade is much higher than the tendency to up-trade. For 
example, 27.27% of smokers who smoked the medium type ciga-
rettes in Wave 1 switched to the low type in Wave 2. In contrast, 
only 11.53% up-traded to the high and 3.99% to premium cate-
gories. Similar observations hold true in the second transition 
matrix as well. Thus, in the two middle price tiers, it seems that 
the tendency to down-trade dominates over the tendency to 
up-trade. This might be in response to decreasing income that 
encouraged switching to lower priced brands instead of quitting. 
Finally, looking at the two extreme price tiers, it is apparent in 
both transition matrices that the tendency for premium smokers 
to down-trade is higher than low priced smokers to up-trade.

In the dataset, individuals were required to report their income 
category, as opposed to actual income. Despite that, large varia-
tions in income can be found when generating transition matrices 
for income. Table 4 presents such transition matrices.

Above transition matrices presented in table 4 clearly show 
that income change had been a common phenomenon in  on 22 A
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Table 5 Probit regression results: effects of changes in prices, income levels and addiction levels on probability to up-trade or not

dependent variable: probability to up-trade

variables

Marginal effects

Model 1 Model 2 Model 3 Model 4

Δ in actual self-reported price 0.012* (0.002) – – – 

Δ in actual tax – 0.017* (0.001) – – 

Δ in village-level mean price – – 0.007* (0.003) – 

Δ in predicted price – – – 0.010* (0.002)

Δ in income 0.003 (0.002) 0.001 (0.002) 0.006* (0.002) 0.002 (0.002)

Δ in addiction 0.019 (0.018) 0.008 (0.017) 0.002 (0.019) 0.017 (0.019)

SEs are given in parentheses.
*At the 1% level. 
†Indicates at the 10% level.
‡Indicates significance at the 5% level.

Table 6 Probit regression results: effects of changes in prices, income levels and addiction levels on probability to down-trade or not

dependent variable: probability to down-trade 

variables 

Marginal effects

Model 1 Model 2 Model 3 Model 4

Δ in actual self-reported price −0.023* (0.001) – – –

Δ in actual tax – −0.033* (0.002) – –

Δ in village-level mean price – – −0.013* (0.003) –

Δ in predicted price – – – −0.014* (0.003)

Δ in income 0.001 (0.002) 0.002 (0.003) −0.007* (0.003) −0.000 (0.003)

Δ in addiction −0.049†  (0.019) −0.056† (0.023) −0.041‡ (0.024) −0.062† (0.025)

SEs are given in parentheses.
*At the 1% level.
†Indicates significance at the 5% level.
‡Indicates significance at the 10% level.

Bangladesh. A high proportion of smokers experienced a change 
in income category in just 1 year. Some of their income increased, 
while some faced reduced income as well. This change in income 
can have a consequential effect on smokers’ behaviour towards 
smoking. Such change in income adds strength to the rationale 
of the study where the author wishes to investigate the change in 
smoking behaviour in the face of change in income.

In the summary statistics online supplementary appendix 
tables A1, A2, it is revealed that on average higher price tier ciga-
rette smokers consume marginally fewer cigarettes per day and 
experience higher income growth. Mean values of these rela-
tively more expensive cigarette smokers also show that they are 
more educated, younger, more likely to live in urban areas and 
also relatively less addicted to smoking. These results signify few 
interesting differences within smokers of different price tiers.

Online supplementary appendix table A3 illustrates some 
of the characteristics of up-traders and down-traders. While 
comparing mean values, it is revealed that up-traders consume 
fewer cigarettes per day and enjoy higher income growth as 
expected. Moreover, up-traders are more educated and living 
in urban areas. Down-traders show higher addiction towards 
smoking compared with up-traders. This implies that down-
traders can be quantity loyal. Therefore, they choose to down-
trade and maintain their quantity of cigarettes that satisfy their 
addiction level. These results help us identify few demographic 
differences between up-traders and down-traders.

eMpIRICAl AnAlysIs
In this paper, data analysis is carried out in three parts. First, a 
set of regression equations are formed to illustrate how up-trade 

and down-trade are affected by changes in prices, income levels 
and addiction levels.

In equation 1, the dependent variable is up-trade or not 
between two waves. In a similar way, regression equation 2 
looks at down-trade or not. Both regression equations consist 
of identical independent variables that are change in price for 
which four different measures are used, change in income, 
change in addiction level along with demographic variables 
such as education groups, age, and residence (all are represented 
by X) are used as independent variables in regressions 1 and 2. 

 
Prob

(
up− trade

)
= α1 + α2∆in price+ α3∆ in income +

α4∆ in addiction+ α5X+ ε   
(1)

 

Prob
(
down− trade

)
= β1 + β2∆in price+ β3∆ in income +

β4∆ in addiction+ β5X+ τ   
(2)

 
Table 5 gives the results of the first probit regression in terms 
of marginal effects. Findings from regression one reveal that 
higher prices are associated with smokers moving to higher 
price tiers. Such results are consistent across all four measures 
of price changes. Given the dataset, there were no appropriate 
instruments available in order to identify the effect of exogenous 
price shock. This remains a limitation of the analysis. Results 
also show that positive income change increases the likelihood 
for smokers to up-trade rather than remaining on the same 
price-tier or down-trading. An increase of BDT 1000 increases 
the probability to up-trade by 0.6%. This is evidenced in the 
third measure of change in price (change in village-level average 
price). Change in addiction holds no significant effect on the 
probability to up-trade.  on 22 A
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Table 7 Multinomial logit regression results

variables

Marginal effects

up-trade down-trade

Model 1 Model 2 Model 3 Model 4 Model1 Model 2 Model 3 Model 4

Δ in actual self-
reported price

0.014* 
(0.002)

– – – −0.024* 
(0.002)

– – – 

Δ in actual tax – 0.017* 
(0.001)

– – – −0.029* 
(0.002)

– – 

Δ in village-level 
mean price

– – 0.006† 
(0.003)

– – – −0.008* 
(0.003)

– 

Δ in predicted 
price

– – – 0.010* 
(0.002)

– – – −0.008* 
(0.002)

Δ in income 0.003‡ 
(0.002)

0.002 
(0.002)

0.007* 
(0.002)

0.003 
(0.002)

−0.001 
(0.002)

−0.000 
(0.002)

−0.005†  
(0.002)

−0.002 
(0.002)

Δ in addiction 0.006 
(0.016)

0.000 
(0.016)

−0.002 
(0.019)

0.010 
(0.019)

−0.023‡  
(0.013)

−0.025‡  
(0.014)

−0.028 
(0.018)

−0.037‡  
(0.019)

Unchanged price tier is the base category. SEs are given in parentheses.
*At the 1% level.
†At the 5% level.
‡Indicates significance at the 10% level.

Findings from the second probit regression displayed in 
table 6 reveal that an increase in price reduces the probability 
to down-trade. As explained earlier, lack of an appropriate 
instrument in the dataset remains a constraint in appropriately 
measuring exogenous price shock. Results also show that higher 
income reduces the probability to down-trade compared with 
other alternatives. Results from the marginal effects reveal that 
an increase of BDT 1000 reduces the likelihood to down-trade 
by 0.7%. In addition, more addicted smokers are less likely to 
down-trade. Full results of the probit regression models are 
presented in online supplementary appendix tables A4, A5.

To strengthen this exercise, a multinomial logit regression 
model is also used. The dependent variable is formulated such 
a way so that 0 is assigned to smokers whose price tier remain 
unchanged between two waves, whereas 1 is assigned to smokers 
who up-trades and 2 is assigned to smokers who down-trades. In 
the multilogit regression model, 0 is chosen to be the base category. 

 

∆ in price− tier = γ1 + γ2∆ in price+ γ3∆ in income +

γ4∆ in addiction+ γ5X+ η   
(3)

 
Findings from multinomial logit regression model are presented 
in table 7.

This exercise reveals similar results to the previous one. Again 
we find an increase in price increases the probability to up-trade 
and reduces the probability to down-trade. Increase in income 
increases the probability to up-trade and reduces the proba-
bility to down-trade. The level of addiction holds no significant 
impact on the probability to up-trade; however, it reduces the 
probability to down-trade. Full results of the multilogit regres-
sion models are presented in online supplementary appendix 
table A6.

In the second part of the analysis, this paper investigates 
to what extent smokers’ ability to down-trade between price 
tiers leads to a reduction in the probability of quitting due to 
the current system of price tiers. Such an exercise is important 
because the existence of an opportunity to down-trade may be a 
key factor encouraging smokers to continue smoking. This holds 
significant policy implications from public health perspectives. 
A probit regression is introduced where the dependent variable 
represents the probability to intend to quit or not. For the binary 
dependent variable, 1 represents smokers’ intention to quit 

within the next 6 months and 0 represents otherwise. Along with 
all the independent variables from the previous models, a binary 
variable is added where 1 denotes down-trading and 0 otherwise. 

 

Prob
(
intend to quit

)
= δ1 + δ2Down− trade+ δ3∆in price +

δ4∆ in income+ δ5∆ in addiction+ δ6X+ µ   
(4)

 
Results from table 8 show that the probability is lower among 
those who down-trade. However, the results are not statisti-
cally significant. Full results of the probit regression models are 
presented in online supplementary appendix table A7.

In the last part of the analysis, this paper introduces the Cox 
regression models to analyse the association between smokers’ 
change in behaviour and changes in price, income and addic-
tion level. This exercise enhances the robustness of the previous 
findings. For the following analysis, price, income and addiction 
variables are modified. Rather than looking at change in price, 
income and addiction level (as is the case with probit and multi-
nomial logit models) in this model, the consideration is whether 
an individual faces an increase in price, income and addiction 
level or not. For each of these variables, a value of 1 represents 
an increase of the respective variable and 0 represents other-
wise. In the corresponding Cox regression models age, residence 
(rural/urban) and education levels are also included as covari-
ates. The results are presented below.

Overall, the results are consistent to the previous results 
from the probit and multinomial logit regression models. In 
the top section of table 9, up-trading is denoted as the event in 
measuring the HRs. It is observed that higher prices increase the 
likelihood to up-trade. Moreover, results also illustrated that an 
increase in income is associated with 63% (model 3) increase in 
HRs, meaning that higher income positively affected up-trading.

In the middle section of table 9, down-trading is assigned as 
the event and results revealed that higher prices reduce the like-
lihood to down-trade. Although it is observed that an increase in 
income decreases the probability to down-trade, the results are 
not statistically significant.

In the last section of table 9, the incidence of quitting is 
denoted as the event. Results show that down-trading is nega-
tively associated with quitting; however, the results are not 
statistically significant. Similar results are found in table 8. Full 
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Table 8 Probit regression results: effects of down-trading, changes in prices, income levels and addiction levels on probability to intend to quit or 
not

dependent variable: probability to intend to quit

variables

Marginal effects

Model 1 Model 2 Model 3 Model 4

Down-trade or not
(1: down-trade; 0: otherwise)

−0.012 (0.042) −0.007 (0.043) −0.015 (0.033) −0.015 (0.034)

Δ in actual self-reported price 0.000 (0.001) – – – 

Δ in actual tax – 0.001 (0.002) – – 

Δ in village-level mean price – – 0.006 (0.004) – 

Δ in predicted price – – – 0.003 (0.003)

Δ in income 0.003 (0.002) 0.003 (0.002) 0.003 (0.002) 0.002 (0.003)

Δ in addiction 0.074*  (0.022) 0.073*  (0.022) 0.077*  (0.021) 0.077*  (0.022)

SEs are given in parentheses.
*At the 1% level.
†Indicates significance at the 10% level.
‡Indicates significance at the 5% level.

Table 9 Cox regression results: HRs

up-trade

hRs (95% CI)

Model 1 (n=1507) Model 2 (n=1500) Model 3 (n=1651) Model 4 (n=1518)

Actual self–reported price 5.778* (3.678 to 9.077) – – –

Actual tax – 5.572* (2.942 to 10.554) – –

Village-level mean price – – 1.483† (1.096 to 2.006) –

Predicted price – – – 1.932* (1.347 to 2.772)

Income 1.511* (1.129 to 2.022) 1.542* (1.151 to 2.064) 1.631* (1.225 to 2.172) 1.380† (1.021 to 1.866)

Addiction 1.293 (0.886 to 1.886) 1.199 (0.822 to 1.749) 1.200 (0.827 to 1.740) 1.354 (0.925 to 1.982)

down-trade

hRs (95% CI)

Model 1 (n=1507) Model 2 (n=1500) Model 3 (n=1651) Model 4 (n=1518)

Actual self-reported price 0.080* (0.048 to 0.132) – – –

Actual tax – 0.056* (0.037 to 0.083) – –

Village-level mean price – – 0.754† (0.574 to 0.992) –

Predicted price – – – 0.572* (0.422 to 0.777)

Income 0.910 (0.679 to 1.220) 0.991 (0.739 to 1.329) 0.872 (0.656 to 1.159) 0.989 (0.730 to1.339)

Addiction 0.751 (0.500 to 1.128) 0.835 (0.556 to 1.255) 0.745 (0.498 to 1.116) 0.738 (0.490 to 1.110)

Quit

hRs (95% CI)

Model 1 (n=709) Model 2 (n=706) Model 3 (n=751) Model 4 (n=713)

Down-trade 0.977 (0.487 to 1.960) 0.995 (0.446 to 2.219) 0.901 (0.545 to 1.488) 0.884 (0.532–1.468)

Actual self–reported price 1.115 (0.589 to 2.111) – – –

Actual tax – 1.141 (0.515 to 2.529) – –

Village-level mean price – – 1.266 (0.812 to 1.974) –

Predicted price – – – 0.959 (0.592 to 1.552)

Income 1.422 (0.924 to 2.188) 1.428 (0.930 to 2.195) 1.422 (0.927 to 2.181) 1.427 (0.911 to 2.235)

Addiction 1.841†(1.134 to 2.988) 1.829† (1.127 to 2.969) 1.971* (1.222 to 3.178) 1.833† (1.121 to 2.998)

*At the 1% level.
†Indicates significance at the 5% level.
‡Indicates significance at the 10% level.

results of the Cox regression models are presented in online 
supplementary appendix table A8.

dIsCussIon And ConCludIng ReMARks
In this paper, analysis is carried out using the ITC survey of 
Bangladesh to understand smokers’ behaviour in a tiered ciga-
rette market structure. In Bangladesh, there are four distinct 
price tiers that exist in the cigarette market. It is observed from 
the distribution of smokers across price tiers that percentages 

of smokers in the lowest price tier are rising over the years, and 
percentages of smokers in the middle price-tier are shrinking. 
Smokers’ prevalence in the top two price tiers remain relatively 
stable over the years.

This paper presents transition matrices to observe smokers’ 
movements across different price-tiers from one wave to the 
next. It is observed in the transition matrices that significant 
percentages of smokers move across price tiers over the years. 
Both transition matrices illustrated that down-trading is more 
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prevalent than up-trading. Another set of transition matrices are 
then generated to observe smokers’ movement across different 
income groups over the years. These matrices reveal significant 
levels of mobility of smokers across income groups.

Based on the observations from data, probit models has been 
designed to explain the change in smokers’ behaviour based on two 
main explanatory variables, namely, change in price and change 
in income. For robustness, four different measures of changes in 
prices are used. Results show that an increase in price increases the 
likelihood to up-trade and reduces the likelihood to down-trade. 
Such results are consistent across all four measures of price changes. 
Given the dataset, there were no appropriate instruments avail-
able in order to identify the effect of exogenous price shock. This 
remains a limitation of the analysis.

Results also show that positive income change increases the 
likelihood for smokers to up-trade, and it reduces the like-
lihood for smokers to down-trade. Thus, it is shown that 
changes in income levels has significant impact on smoking 
behaviour in terms of changing price tiers. A multinomial logit 
regression is also carried out in this paper. Findings from the 
multinomial logit regression are consistent with the findings 
from the probit regression models.

An exercise to identify how the intention to quit gets affected 
with the probability to down-trade is also carried out in this 
paper. Even though the results are not statistically significant, 
the paper finds a negative relationship indicating that when 
there exists an opportunity to down-trade, smokers’ intention 
to quit smoking goes down.

Empirical results of this paper is further strengthened by 
including Cox regression models to measure HRs. Findings from 
Cox regression models are consistent with the previous probit and 
multinomial logit regression results. Such outcomes enhance the 
overall acceptability of the models presented in this paper.

The results from this paper clearly demonstrate that in a 
country such as Bangladesh where movements across income 
groups are very common even in a span of 1 year, the presence of 
differently taxed price-tiers has a significant impact on smoking 
behaviour. Multiple price tiers give smokers ample room of 
flexibility in the face of any income shocks. In order to prevent 
smokers from switching tiers (as opposed to quitting), the level 
of tax should be higher on the lower tiered brands. Proponents 
of the current structure (where the lower price tiers are taxed 
at a lower slab) argue that reversing the system would be highly 
regressive in nature. After all, data reveals that the lower income 
groups are the main consumers of cigarettes in the lowest price 
tiers. Raising the tax rates in these groups would in effect tax 
the poor. However, it must be kept in mind that the objective 
of taxing tobacco is not income equality, rather it is to prevent 
consumption of a social bad. Thus, when accounting for the 
health benefits that arise from quitting and reduced expendi-
tures that the poor will enjoy from quitting, a harsh but effec-
tive tax on the lower tiers of the market may well prove to 
be socially desirable. Furthermore, tax gaps need to be reduced 
between different cigarette price bands. Results from this paper 
highlight the importance of implementing a uniform specific 
tax system that will maximise price increases and decreases in 
consumption.

Finally, any successful policy structure to curb a social bad 
such as cigarettes should include pecuniary as well as non-pe-
cuniary incentives. Examples of non-pecuniary policies can be 
to increase awareness of harmful effects of smoking, introduce 
graphic warnings on cigarette packs, impose a public ban on 
smoking, create role models/personalities that publicly debauch 
smoking and so on. To reduce consumption as well as increase 

the number of successful quitters, a more holistic approach to 
policy design needs to be implemented.

What this paper adds

 ► This paper is the first analysis in identifying the pattern of 
brand switching in the context of Bangladesh.

 ► The paper then adds explanation to the pattern through 
income change and price change.

 ► The results emphasise the importance of implementing a 
uniform tax system rather than having a tiered structure in 
order to have more effective policies.
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