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Tobacco use is a leading cause of death and disability in Bangladesh, as it is in the vast
majority of countries in the world. Currently, there are 41.1 million people who use
tobacco, including 20.9 million people who smoke either cigarettes or bidis or both.1
Although an estimated 57,000 people die a year of tobacco use,2 this will climb
considerably in the near future. In fact, epidemiological estimates from India suggest that
about one‐third to one‐half of the 20.9 million people who smoke will die of a smoking‐
related disease, at an average loss of life between 6‐10 years.3 The level of tobacco
consumption is moved even higher in Bangladesh by a bottom heavy demographic
structure (57.7% of the total population is aged below 25 years and one‐third is below 15
years), widespread illiteracy (half of the adult population is illiterate), and poverty (about
half of the total population lives below the poverty line).4 By any standard, then, tobacco
use represents a critical threat to the health and welfare of the Bangladeshi people and
strong action must be taken to avert the present and ever‐deepening threat.
Bangladesh has a history of a commitment to tobacco control. It was the first country to
sign the WHO Framework Convention on Tobacco Control (FCTC) and among the first 40
countries to become a Party to the FCTC. The FCTC obligates the Parties to engage in
tobacco control actions across a broad range of policy domains, including more prominent
warning labels, bans/restrictions on advertising, smoke‐free laws, reducing illicit trade,
and increases in tobacco taxation and harmonization of taxation across tobacco products.
In 2005, Bangladesh enacted the Tobacco Control Act (TCA), with the corresponding
regulations being implemented in 2006. However, recent evidence from two nationally
representative surveys conducted in 2009—the Global Adult Tobacco Survey (GATS)5 and
the International Tobacco Control (ITC) Bangladesh Survey6—have found that despite the
enactment of the TCA, Bangladesh has experienced an alarming increase in tobacco
consumption over the past five years.
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In part, the low impact of the TCA in failing to reduce tobacco consumption and prevalence
in Bangladesh may be due to low levels of enforcement of non‐tax measures of the TCA,
such as the advertising ban and smoke‐free public places, and relatively low levels of
implementation of warning labels (which, in accordance with the more recent Article 11
Guidelines, should include graphic images rather than the current text‐only warnings).
But we know that the most important and potentially effective policy for reducing tobacco
consumption and prevalence is to set tobacco taxes at a sufficiently high rate and to
harmonize the tax rates across tobacco products. In this report, we describe findings from
our recent International Tobacco Control Policy Evaluation (ITC) Survey in Bangladesh that
demonstrate the urgent need to take action in the domain of taxation.

Bangladesh has ample room to raise tobacco tax
The current cigarette tax in Bangladesh is composed of two components: a value added tax
(VAT) at the rate of 15%, and a supplementary duty (SD) that varies at different price
ranges of cigarettes per 10 sticks, with the rate going up from 32% at the lowest price tier
of 7.25‐8.75 Taka, to 52% for 16.25‐17.25 Taka, to 55% for 23.25‐29.25 Taka, to a
maximum of 57% for prices above 46.25 Taka.7 According to the ITC Bangladesh Survey,
conducted in 2009, 13.4% of our nationally representative sample of 2,788 cigarette
smokers purchases cigarettes in the lowest price tier, a majority (71.8%) purchase
cigarettes in the second lowest tier, 11.0% in the third lowest tier, and 3.8% in the highest
tier. Based on this distribution of cigarette smokers within each of the price tiers, the
weighted average of cigarette tax rates including SD is 49.8%. The weighted average of the
total tax rate including SD (49.8%) and VAT (15%) is 72.3%.8 Weighted average price of a
pack of 10 sticks of cigarettes is 18.15 Taka, according to the ITC data. The total tax thus
accounts for 42% of the sale price.9 This share of tax in sale price falls on the lower side of
the global scale ranging from 0 to 80% and well below the World Bank recommendation to
set the rate at two‐thirds of the sale price at a minimum.10
Table 1 presents the calculations based on ITC data on the impact of increases in
supplementary duty on the total tax rate, average sale price per pack, increase in sale price,
and the tax percentage of the sale price, According to our calculations, bringing the tax
percentage up to the World Bank recommended level of 67% for cigarettes would require
an increase of the SD of 225%—from its current 49.8% to 161.9%.
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Table 1: Projection of tax and price increases for cigarettes and bidis
Increase in SD
over 2009
(%)

SD
(%)

VAT
(%)

Total tax
rate
(%)

Average sale
price per
pack (Taka)

Increase in
sale price
(%)

Tax as
percentage of
sale price (%)

CIGARETTES
0
50
100
150
200
225

49.8
74.8
99.7
124.6
149.5
161.9

15
15
15
15
15
15

72.3
101.0
129.6
158.3
187.0
201.3

18.15
21.16
24.18
27.20
30.22
31.73

0
16.6
33.3
49.9
66.5
70.8

42.0
50.2
56.5
61.3
65.2
66.7
(World Bank
recommended level)

250
300
350
400

174.4
199.4
224.3
249.2

15
15
15
15

215.6
244.3
272.9
301.6

33.24
36.26
39.27
42.29

83.2
99.8
116.4
133.1

68.3
71.0
73.2
75.1

6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50
10.00
10.50
11.00
11.50
12.00
12.50
13.00

0
8.33
16.67
25.00
33.33
41.67
50.00
58.33
66.67
75.00
83.33
91.67
100.00
108.33
116.67

27.5
33.1
37.9
42.0
45.7
48.8
51.7
54.2
56.5
58.6
60.5
62.2
63.8
65.2
66.6

BIDIS
0
50
100
150
200
250
300
350
400
450
500
550
600
650
700

20
30
40
50
60
70
80
90
100
110
120
130
140
150
160

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

38.0
49.5
61.0
72.5
84.0
95.5
107.0
118.5
130.0
141.5
153.0
164.5
176.0
187.5
199.0

(World Bank
recommended level)

750

170

15

210.5

13.50

125.00

68.0

Notes: 1. Total tax rate = [ (1+SD/100)(1+VAT/100) – 1 ] x 100
2. Percentage of tax in sale price = (Tax per pack / Average sale price per pack) x 100, where:
Tax per pack = Average sale price per pack – Pre‐tax price
Pre‐tax price (ex‐factory price + mark‐up at wholesale and retail level) =
Average sale price per pack / (1+Total tax rate/100).
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In case of bidis, currently, an SD at the rate of 20% is added to the VAT of 15%.11 The
current effective tax rate of bidis is thus 38%.12 According to ITC data, the average sale
price of a pack of 25 bidi sticks is 6 Taka, of which 27.5% is tax.13 Because the current tax
rate for bidis is so low, it would take a much greater proportional increase in SD to achieve
the World Bank recommended tax percentage of 67%. Specifically, as shown at the bottom
of Table 1, the SD would need to be raised by 700%—from its current 20% to 160%.
It follows from this analysis that Bangladesh has ample room to raise the tax rate for both
cigarettes and bidis. It also shows that to bring the tax rate for bidis up to the same
recommended percentage of sales price will require a substantially greater proportion
increase in taxes.

Raising tobacco taxes can effectively reduce tobacco use in Bangladesh
In the previous section, we demonstrated how the tax rates on cigarettes and bidis must be
increased in order to conform to the World Bank recommended tax levels of two‐thirds of
the sale price. In this section, we analyze the implications of taxes in decreasing both
consumption and prevalence of tobacco use in Bangladesh. How would consumers in
Bangladesh respond to changes in the price of tobacco?
In order to estimate the responsiveness of tobacco consumption to changes in price of
tobacco it is necessary to calculate three parameters: (1) elasticity of smoking
participation, (2) conditional price elasticity, and (3) total price elasticity, where the third
is a sum of the first two parameters. Specifically, the price elasticity of smoking
participation represents the impact of a price change on the prevalence of smoking
resulting from cessation, lesser rate of initiation and uptake of smoking, and lesser rate of
relapse of quitters. The conditional price elasticity measures the responsiveness of tobacco
consumption to price change for those who smoke. Total price elasticity is a sum of these
two and indicates the overall impact of a price change on tobacco consumption resulting
from lower smoking prevalence as well as lower smoking intensity of existing smokers.
Price sensitivity of cigarette consumption
Most estimates of price elasticity of cigarette demand in low‐ and middle‐income countries
range from ‐0.5 to ‐1.0 while those for high‐income countries tend to fall in the range from ‐
0.25 to ‐0.5.14 Using ITC Bangladesh enumeration and wave 1 survey data, we estimate the
elasticity of participation in cigarette smoking at ‐0.29, the conditional price elasticity of
11

National Board of Revenue, Government of Bangladesh, Value Added Tax, General Order No. 11 / VAT /
2009, 11 June 2009.
12 (1+0.20)(1+0.15) – 1 = 0.38.
13 Pre‐tax price (ex‐factory price + mark‐up at wholesale and retail level) = 6 / (1+0.275) = 4.35 Taka. Amount
of tax per pack = 6 – 4.35 = 1.65 Taka. Percentage of tax in sale price = (1.65 / 6) x 100 = 27.5%.
14
Chaloupka, F. J., Hu, T., Warner, K.E., Jacobs, R., and Yurekli, A. (2000). The taxation of tobacco products. In
Tobacco Control in Developing Countries (ed. P. Jha and F.J. Chaloupka), pp. 237-72, Oxford: Oxford University
Press.
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cigarette consumption at ‐0.14, and the total price elasticity of cigarette consumption at ‐
0.43 (Table 2). This estimate of price elasticity of cigarette demand is low compared to
other low‐income countries in the world.15 One can reasonably argue that it is the low sale
price of cigarettes that makes it so affordable for cigarette smokers to be highly sensitive to
price changes within a close range of their purchase price. The variation of price within a
cross‐section of population, therefore, may not be large enough to result in a large degree
of price sensitivity. We can expect to obtain a larger estimate of price elasticity with
longitudinal observations and larger variation of price over time.

Table 2: Price elasticity of demand for cigarettes and bidis in Bangladesh, 2009
Cigarette

Bidi

Smoking prevalence (%) (exclusive and dual users)

18.7

12.4

Smoking participation: Logit coefficient on price

‐0.45***
(0.06)

‐0.53*
(0.31)

Elasticity of smoking participation

‐0.29

‐0.46

Number of observations

43,075

83,356

Price elasticity of tobacco demand conditional on smoking
participation

‐0.14***
(0.04)

‐0.18
(0.12)

Number of observations

1,850

597

Total price elasticity

‐0.43

‐0.64

Source: ITC Bangladesh Enumeration and Survey, 2009.
1. Cigarette demand function is estimated using the adult male population of the main sample.
2. Bidi demand function is estimated using the adult male and female population of the main, tribal and
floating sample.
3. ***, **, and * imply significantly different from zero at the 1%, 5% and 10% levels respectively.
4. Standard errors are provided in the parentheses below the estimates. These are adjusted for
clustered sampling design of ITC Bangladesh enumeration and survey.
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One reason for such a low value of elasticity could be the endogeneity of self-reported cigarette price
that can bias the price coefficient in the demand equation downward. It can happen when smokers choose
the particular brand of cigarette for its price so that they can smoke some chosen number of sticks per
day. In our survey, 55% of cigarette smokers mentioned that they chose the brand they regularly smoke
for its price, among other things such as taste, quality, perceived health effect, and popularity. However,
the Hausman specification test between ordinary least squares estimate using self-reported price and twostage least squares estimate using predicted price from first stage estimation does not support the
contention that self-reported price is endogenous.
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The findings of price elasticity of demand for cigarettes have important implications for
public health. For a smoker, positive health benefits are realized to a (much) greater extent
for quitting than for reducing consumption. And thus, the proportion of the total price
elasticity that is accounted for by elasticity of participation is relevant to an understanding
of the impact of increasing price on quitting. The World Bank treatise finds that overall for
high income countries, the proportion of the total price elasticity that is accounted for by
elasticity of participation is about 50%. From our analysis of ITC Bangladesh Survey data,
the proportion is .29 / .43 = 67%. Thus, if taxes were increased on cigarettes in Bangladesh,
there would be greater impact on reducing the prevalence rate (leading to greater gains in
enhancing health at the population level) than would be the case in most other countries.
Price sensitivity of bidi consumption
Using ITC data, we estimate the elasticity of participation in bidi smoking at ‐0.46,
conditional price elasticity of bidi consumption at ‐0.18 and total price elasticity of bidi
consumption at ‐0.64 (Table 1). The conditional elasticity is not statistically significant. The
low conditional elasticity implies that bidi smokers who continue to smoke are expected to
be relatively unresponsive to price increases in terms of reduction of their current
consumption. The estimate of participation elasticity for bidis is, however, statistically
significant and higher than that of cigarette demand. This is because bidis are consumed
mostly by lower income smokers who also tend to be more price sensitive (shown in a later
section in this report). This result indicates that an increase in bidi taxes would be more
effective in reducing bidi consumption by reducing prevalence. The proportion of total
price elasticity due to elasticity of participation is .46 / .64 = 72%, higher than the 67%
found earlier for cigarettes.
Thus, increasing taxes on bidis would have a greater impact on reducing consumption and
a greater proportional impact on reducing prevalence, relative to the same proportional
increase in taxes on cigarettes.
Effect of price increase on cigarette and bidi consumption
To further explicate the beneficial impact of tax increases on cigarettes and bidis, we
provide an extended example of the impact of increasing specific taxes on cigarettes by
50% and increasing specific taxes on bidis by 50%. Based on the existing cigarette tax
structure, we estimate that a 50% increase in the supplementary duty on domestically
manufactured cigarettes at each price tier would raise cigarette prices by 16.6% on
average. Total tax would account for 50.2% of average sale price per pack of cigarette. It is
assumed that the incidence of this tax increase is fully passed on to the smokers and the
mark‐up over the ex‐factory price at the wholesale and retail levels is unaltered. Given the
above estimates of price elasticity of cigarette demand it can be shown that this 50%
increase in supplementary duty on factory‐made cigarettes would result in a 4.8% (‐0.29 x
16.6%) decrease in cigarette smoking prevalence and 2.3% (‐0.14 x 16.6%) decrease in
daily cigarette consumption of those who continue to smoke. The total effect is thus
estimated at 7.1% decrease in annual cigarette consumption.
6

This analysis means that increasing the supplementary duty of cigarettes by 50% at each
price tier would lead to a decrease of 856,000 cigarette smokers from the current pool of
20.9 million smokers, of whom 17.9 million are cigarette smokers (including those who
smoke both cigarette and bidi). Furthermore, the current volume of annual cigarette
consumption of 6,534 million packs of 10 cigarettes would decrease by 466 million packs,
from the drop in cigarette smoking prevalence as well as the decrease in current daily
consumption of cigarettes by continued smokers.
Turning now to bidis, a 50% increase in the supplementary duty on domestically produced
bidis from the current rate of 20% per pack of 25 sticks of bidis would increase the sale
price of bidis (which sells for 6 Taka per pack on average) by 8.3%, provided that this tax
increase would be fully passed on to the smokers and the mark‐up at the wholesale and
retail levels over the ex‐factory price remains unchanged. It would increase the share of tax
in the sales price of bidis from 27.5% to 33.1%. Given the above estimates of price elasticity
of bidi demand, this 50% increase in supplementary duty on bidis would result in a 3.8%
(‐0.46 x 8.3%) decrease in bidi smoking prevalence. Although statistically insignificant, we
consider the effect of price increase on bidi consumption conditional on smoking
participation to estimate a 1.5% (‐0.18 x 8.3%) decrease in daily consumption of those who
continue to smoke bidis. The total effect is thus estimated at 5.3% decrease in annual bidi
consumption.
This analysis means that a 50% increase in the supplementary duty on domestically
produced bidis would lead to a decrease of 456,000 bidi smokers from the current pool of
20.9 million smokers of whom 11.9 million are bidi smokers (including those who smoke
both cigarette and bidis). Furthermore, the current volume of annual bidi consumption of
2,379 million packs of 25 bidis would be lessened by 127 million packs, from the drop in
bidi prevalence as well as the cut in current daily consumption of bidis by continued
smokers.
We set this extended example at a relatively low rate—which would increase the tax
percentage of total price up to 50.1% for cigarettes, and 33.2% for bidis, far below the
World Bank recommendation of 67%. Still, such an increase in taxes, though modest, would
represent an important first step in an overall long‐term strategy of increasing taxation
that would eventually bring the taxation rates up to that recommended level. We outline
such a strategy later in this paper.
The effects on cigarette and bidi consumption corresponding to different percentage
increases in specific taxes (supplementary duty) are presented in Table 3.
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Table 3: Projected effect of tax and price increase on cigarette and bidi consumption
in Bangladesh

Increase in SD
over 2009

SD (%)

Increase in
sale price (%)

Decrease in
number of
smokers

Decrease in total
consumption
(Million packs)

856,096
1,712,191
2,568,287
3,424,382
4,280,478
5,136,574
5,992,669
6,848,765
7,704,860
8,560,956
9,417,052

466
932
1,399
1,865
2,331
2,797
3,263
3,729
4,196
4,662
5,128

456,250
912,500
1,368,750
1,825,000
2,281,250
2,737,500
3,193,750
3,650,000
4,106,250
4,562,500
5,018,750
5,475,000
5,931,250
6,387,500

127
254
381
508
634
761
888
1,015
1,142
1,269
1,396
1,523
1,650
1,776

CIGARETTES
0
50
100
150
200
250
300
350
400
450
500
550

49.8
74.8
99.7
124.6
149.5
174.4
199.4
224.3
249.2
274.1
299.1
324.0

0
16.6
33.3
49.9
66.5
83.2
99.8
116.4
133.1
149.7
166.3
182.9
BIDIS

0
50
100
150
200
250
300
350
400
450
500
550
600
650
700

20
30
40
50
60
70
80
90
100
110
120
130
140
150
160

0
8.33
16.67
25.00
33.33
41.67
50.00
58.33
66.67
75.00
83.33
91.67
100.00
108.33
116.67

Notes: 1. Decrease in number of smokers = Increase in sale price x Price elasticity of cigarette smoking
participation x Estimated number of smokers in 2009.
2. Decrease in total consumption = Increase in sale price x (Price elasticity of smoking participation +
Price elasticity of consumption conditional on participation) x Estimated total consumption in
2009
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Dual usage of cigarettes and bidis
The analysis above considers the price responsiveness of cigarettes and bidis independent
of each other. However, a large portion of the smokers are observed to smoke both
cigarettes and bidis. In the ITC data, these dual users account for 9.3% of the enumerated
population representing 8.8 million smokers of the national population. Moreover, half of
the cigarette smokers and three‐fourths of the bidi smokers are dual smokers, and that
about half of the smokers in Bangladesh frequently switch between cigarette and bidi
consumption. Hence, demand for cigarettes is not independent of demand for bidis and the
separate equations estimated for cigarette and bidi consumption may bias the results.
Considering this interdependence, we estimate a single demand function for both
cigarettes and bidis.
In this function, we consider dual smokers as bidi smokers as their daily smoking intensity
is greater in bidi consumption. The average daily bidi consumption of dual smokers is 13.9
sticks, while their average daily cigarette consumption is 5.8 sticks. Hence, we use their
reported number of bidi smoked per day along with the number of bidis smoked per day
for exclusive bidi smokers and the number of cigarettes smoked per day for exclusive
cigarette smokers as the dependent variable. Similarly, their reported price of bidis is used
as an independent variable along with the price of bidis for exclusive bidi smokers and the
price of cigarettes for exclusive cigarette smokers.
The elasticity of participation in smoking cigarettes or bidis is estimated to be ‐0.34, and
the elasticity of conditional demand for cigarette or bidi is ‐0.12. Thus the total price
elasticity of demand for cigarettes and bidis is estimated at ‐0.46. The greater elasticity of
overall smoking participation compared to cigarette use is driven by the much greater
elasticity of participation of bidi smokers, as shown in the previous sections on cigarette
and bidi demand equations estimated separately.
Our finding about the large scale usage of both cigarettes and bidis suggests that the
potential of switching between these two products is high in the aftermath of changes in
their relative prices. Smokers deriving satisfaction from either cigarette or bidi smoking,
whichever is economical at the point of purchase, are expected to be persistent in their
smoking habit and hence less likely to quit or to reduce their consumption. This
compensating behavior of smokers is likely to dampen the intended effect of a tax increase
and thus undermine the public health goals of tobacco control.
In view of the possibility of product switching in response to relative price changes, the
projection of the effect of a tax increase on smoking prevalence and tobacco consumption is
not as straightforward as it was in case of independent estimation for cigarettes and bidis.
It is necessary to account for the potential of product switching in estimating the effect on
price increases on the probability of smoking by an individual as well as his/her smoking
intensity. Moreover, it is likely that smokers switch to cheaper cigarette brands in the face
of rising expenditure and thus are able to maintain their current smoking participation
with equal intensity.
9

In order to identify individuals who switch over products or brands of the same product to
maintain their smoking habit, we need to observe their tobacco product purchase pattern
over time. The cross‐sectional studies on tobacco demand are limited by the lack of these
longitudinal data for a particular society. The ITC Bangladesh Survey, however, is a
longitudinal cohort survey, and upon completion of second wave (2010) and third wave
(2011) surveys, we will be able to investigate this important aspect of tobacco
consumption behavior among the cohort of smokers in Bangladesh and will thus be able to
estimate the impact of increased tobacco taxes on tobacco use in a more precise manner.
Harmonization of tax across cigarettes and bidis
Comparing the independent estimates of price sensitivity for cigarette and bidi
consumption, we find that the absolute decrease in bidi consumption after a 50% increase
in supplementary duty on bidis would be much less than in the case of cigarette
consumption, despite larger estimates of price elasticity for bidi consumption. This is due
to the fact that the proportion of tax in the sales price of bidis is 27.5% compared to 42%
for cigarettes. It indicates that to bring forth comparable decrease in cigarette and bidi
consumption, the supplementary duty on bidi should be brought at par with that on
cigarettes in terms of the percent of sale price. It is only then that the uniform percentage
increase in the ad valorem tax rates, such as supplementary duty, across cigarettes and
bidis would not increase the relative price of cigarettes in favor of bidi smoking and would
bring down both cigarette and bidi consumption simultaneously.
The harmonization of tax is of great importance for the effective implementation of tobacco
taxation. The dual usage of cigarettes and bidis and the habit of product switching by
smokers, as mentioned in the previous section, is enhanced by the large tax differential that
exists between cigarette and bidi in Bangladesh. It appears to be a major weakness in the
present tobacco tax structure in Bangladesh. As mentioned earlier in this report, the tax
rate applied to bidis must be increased at a far greater rate than that of cigarette for the
convergence of percentage share of tax in sale price for these two products—650% for bidi
and 200% for cigarettes for this share to be about two‐thirds of sale price of either product.
At that point, the SD rate would be about 150%.
It should also be pointed out that the average price of bidis (6 Taka) is very close to the
lowest price tier of cigarettes (7.25 to 8.75 Taka) specified in the progressive tax structure
for cigarettes. The continuity of price level from bidis to cheaper brands of cigarettes
potentially contributes to the frequent switching of dual smokers between cigarette and
bidi. In these circumstances, increasing the cigarette tax rate at the lowest tier would make
the corresponding brands relatively expensive and make the smokers of these brands
switch to bidis in greater proportions, undercutting their probability of quitting or
lowering their smoking intensity. Thus there would be no public health gain. It might even
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result in further loss of welfare as bidis are found to be more harmful to health than
cigarettes.16

The Government of Bangladesh can substantially increase tax revenue by
raising tobacco taxes
The inelastic demand for cigarettes and bidis (elasticity is less than 1) suggests that a given
increase in tobacco prices would lead to a less than proportionate decrease in consumption
leading to an increase in tobacco expenditure of smokers and thereby generating greater
tax revenue. Hence the Government would gain significantly from a tax increase that raises
the price. According to our estimation, an initial 50% increase in SD in each of the price
tiers would result in 16.8% increase in cigarette tax revenue from domestically produced
cigarettes. This increase corresponds to an increase of 845 crore Taka to the estimated
current level of cigarette tax revenue of 5,021 crore Taka.17
Figure 1 shows the annual level of cigarette tax revenue corresponding to percentage
increases in SD at successively higher rate beginning from the current state to 550%
increase. The projection reveals that there is a limit to the expansion of tax revenue from
increasing tobacco taxes. The tax revenue from raising cigarette tax may increase up to
350% increase in tax rate. For further increase in tax rate beyond 350% of the current
level, revenue starts to fall, although it will continue to be higher than the current level of
collection for some range of tax increase. Our calculation shows that cigarette tax revenue
is maximized when the rate of SD is 224%. Including the VAT, the total tax rate would be
273% and the total tax would represent 73.2% of the sales price. This would result in a
116% increase in the sale price of cigarettes—that is, a more than doubling of the sale price
from the current level. The maximum tax revenue is projected to be almost twice as high as
the current level.
The limit to the increase in tax revenue from increased tax rates is posed by the contraction
of the size of the market from falling smoking prevalence that causes tobacco
manufacturers to cut down production. The fall in tax revenue from lower production level
in turn outweighs the increased tax collection from the continued smokers. Thus the
demand reduction strategy of raising tobacco tax has proved to be very effective in
reducing tobacco production compared to supply side disincentives.
At this point of maximization of tax revenue, the number of smokers will also decrease by
about 6 million, and cigarette consumption will be lower by 3,263 million packs (Table 3).

16

Prakash C. Gupta, Mangesh S. Pednekar, D.M. Parkin, and R. Sankaranarayanan, “Tobacco associated mortality
in Mumbai (Bombay) India. Results of the Bombay Cohort Study,” International Journal of Epidemiology, 2005;
34: 1395–1402.
17

1 crore = 10 million.
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Cigare'e tax revenue (crore Taka)

Figure 1: Annual cigarette tax revenue (Crore Taka) from given percentage increase
in supplementary duty from 2009 rate

7850

8511

8970

9239

9330

9258

9035

8673

8186

6972
5866
5021

0%

50%

100% 150% 200% 250% 300% 350% 400% 450% 500% 550%
% increase in supplementary duty
Source: ITC Bangladesh Enumeration and Survey, 2009.

In other words, the calculations using data from the ITC Bangladesh Survey demonstrate
that increasing the total tax rate to the point where cigarette tax revenue is maximized
would also lead to a decrease of 6 million smokers. This is a complete win‐win situation.
In the same way, we project that for price elasticity of demand for bidis in Bangladesh
estimated in this study, a 50% increase in the existing SD on bidis would lead to a 23.4%
increase in bidi tax revenue from the existing estimated level of 395 crore Taka. Using the
same method as in case of cigarette tax revenue, we measure that tax revenue from bidi can
be maximized at a level of 834 crore Taka if SD is increased by 500% with increase in sale
price of bidi by 83.3%. It would result in 4.6 million less bidi smokers and 1,269 million
less of bidi packs consumed (Table 3).
As shown in Table 1, the share of tax corresponding to the maximum bidi tax revenue
(500% increase in SD) is 60.5%, which is lower than the recommended proportion of 67%.
In contrast, for cigarettes, the share of tax corresponding to the maximum cigarette tax
revenue (350% increase in SD) is 73.2%, which is higher than the recommended
proportion. This contrast points to the fact that the limit to the expansion of revenue from
taxing bidis is reached earlier than that from taxing cigarettes. This occurs because the
smoking prevalence of bidi smokers is more sensitive to price increases so that the number
of continuing bidi smokers is too low to be able to sustain the rising trend in total revenue
collection by paying larger amount of tax. This point is further elaborated in the next
section.
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Tobacco taxation and the poor
It is widely recognized that the poorer people are more sensitive to price changes than the
richer, because the opportunity cost of a given increase in expenditure is greater for the
poor. This prediction is confirmed in the ITC Bangladesh Survey. Using housing index for
stratification of respondents into low, medium, and high socio‐economic status (SES), we
estimate greater sensitivity of the lower SES people with respect to increases in prices as
reflected in the total price elasticity figures in the bottom row of Table 4 for cigarettes and
bidis. The inverse relationship of price responsiveness with SES is driven mostly by the
greater likelihood that poor people will quit or abstain from smoking, at the same time as
they are more likely to be smokers in the first place. It is reflected in their larger price
elasticity of smoking participation vis‐à‐vis their greater smoking prevalence as shown in
Table 4.
The price elasticity of cigarette consumption conditional on participation is, however,
insignificant for the low SES and greater among the medium SES than the high SES. It
indicates that those low SES smokers who continue to smoke are the most addicted and are
insensitive to price increases. A similar pattern is observed for bidi smoking prevalence
and daily consumption. Between the moderate and high SES smokers, however, the
conditional elasticity of bidi consumption is greater among the high SES smokers.
The comparison of price elasticities between cigarettes and bidis further reflects that bidi
smokers are more price sensitive than cigarette smokers. This difference is explained by
the large price differential between cigarettes and bidis that make bidis more affordable to
smokers at lower SES who are also more price sensitive. Moreover, bidi smokers at the low
SES demonstrate exceptional price sensitivity—their demand for bidis is price elastic (total
price elasticity is greater than 1). Their elastic demand is mostly explained by their high
probability of quitting or abstention from smoking in the face of a price increase (elasticity
of smoking participation is ‐0.90).
As a result of having the highest price responsiveness of smoking prevalence, people from
the low SES as a population group would benefit most from increased tax and prices in two
ways. First, increased tax/price would lead to a relatively greater proportion of low SES
smokers who would quit smoking altogether, thereby reducing the likelihood of the
adverse health outcome of smoking. Second, a greater proportion of the resources that low
SES smokers spend on tobacco would be freed up for possible use in productive and more
beneficial purposes.
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Table 4: Price elasticity of demand for cigarettes and bidis in Bangladesh by socio
economic status, 2009
Low

Bidi

Cigarette
Moderate

High

Low

Moderate

High

38.1

30.1

19.1

11.9

4.1

‐0.21***
(0.05)

‐1.11***
(0.40)

‐0.88*
(0.47)

‐0.07
(0.37)
‐0.07

Smoking prevalence
(%) (exclusive & dual
users)

45.6

Smoking participation:
Logit coefficient on price

‐0.63***
(0.14)

‐0.43**
(0.16)

Elasticity of smoking
participation
Number of observations
Price elasticity of tobacco
demand conditional on
smoking participation
Number of observations
Total price elasticity

‐0.33

‐0.27

‐0.14

‐0.90

‐0.77

13,930
‐0.10
(0.08)

15,303
‐0.12**
(0.05)

13,842
‐0.10*
(0.05)

29,574
‐0.28
(0.14)

28,936
‐0.14**
(0.309)

573
‐0.43

563
‐0.39

714
‐0.24

309
‐1.18

209
‐0.91

24,846
‐0.37***
(0.08)
79
‐0.44

Source: ITC Bangladesh Enumeration and Survey, 2009.
1. Cigarette demand function is estimated using the adult male population of the main sample.
2. Bidi demand function is estimated using the adult male and female population of the main, tribal and
floating sample.
3. ‘Low’, ‘medium’ and ‘high’ socio‐economic status are assigned by tertiles of CASHPOR housing index.
4. ***, **, and * imply significantly different from zero at the 1%, 5% and 10% levels respectively.
5. Standard errors are provided in the parentheses below the estimates. These are adjusted for
clustered sampling design of ITC Bangladesh survey.

Discussion
From the analysis of Wave 1 of the ITC Bangladesh Survey, we conclude that increasing
tobacco taxes can significantly reduce consumption of cigarettes and bidis through reduced
smoking prevalence as well as lower smoking intensity of continued smokers. We also
show that raising tax rate can increase tobacco tax revenue to a large extent. In order to
make maximum revenue gain from tobacco taxation, the government can increase
supplementary duty on cigarettes by 350% and on bidi by 500% that would more than
double the cigarette price and nearly double bidi price.
Doubling the price levels of cigarette and bidi at a time may seem a drastic step on the part
of the government. In absolute terms, it means that a pack of cigarette that costs 18 Taka
now will sell for 36 Taka and a pack of bidis that costs 6 Taka now will cost 12 Taka after
increasing SD to the revenue maximizing level. This increase in cigarette and bidi prices can
barely offset the more than twofold increase in their affordability over the past one and a
half decades. Indeed the ITC Bangladesh Survey found that only 4.7% of smokers agreed
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that in the last 6 months there was a time when the money they spent on cigarettes
resulted in not having enough money for household essentials like food.
Although economically viable, there are limits on the extent to which tobacco prices can be
increased; a sudden large increase in tobacco price may not be politically feasible. Because
of this political challenge, it is advisable to implement this increase in tax rate in phases,
which would allow a reasonable time period for concerned consumers and producers to
adjust to the overall price/tax increase. One possible strategy would be for tobacco taxes to
be indexed to inflation and economic growth in a manner that the real price would increase
by at least 10% every year. This would and keeps pace with growth in income and
purchasing power of people. By implementing this strategy, it would take about 10 years to
achieve the real increase in price—a doubling of the current real price.
The importance of switching from Ad Valorem taxes to Specific taxes
The best method for reducing tobacco consumption and prevalence through taxation is for
that tax to be specific to units of consumption (e.g., per unit (stick, pack, weight of tobacco)
of cigarettes or bidis). Specific taxes can be used to serve the dual purpose of expanding
revenue and discouraging consumption of the taxed commodity. Because specific taxes
focus on the quantity of the product rather than on the value of consumption, specific tax
acts as a disincentive to consume tobacco in general across all price tiers and socio‐
economic status of users. Specific taxes are universally acknowledged by economists to be
more effective than an ad valorem tax, such as VAT and SD, which is imposed as a
percentage of price.
The current tobacco taxes in Bangladesh are ad valorem type, which is known to encourage
smokers to switch to lower priced products rather than to quit. Bangladesh is one of a
handful of countries in the Asian region (including Cambodia, Thailand, and Vietnam) that
levy ad‐valorem taxes on tobacco. In contrast, 18 countries in the region levy specific taxes
on cigarettes: Australia, Brunei, Hong Kong, India, Korea, Japan, Laos, Macau, Maldives,
Mongolia, Nepal, New Zealand, Papua New Guinea, Philippines, Singapore, South Korea, Sri
Lanka, and Taiwan. Four countries use a mixed system of specific and ad valorem taxes:
China, Indonesia, Malaysia, and Pakistan. Indonesia introduced specific tax in addition to
existing ad valorem tax from July 2007. 18 It is time for the government of Bangladesh to
tailor its tax administration for the transition from ad valorem to specific excise taxation of
tobacco.
For generating the amount of revenue from cigarette and bidi taxes in Bangladesh
equivalent to the maximum revenue calculated for increased SD, as discussed in the
sections above, the specific tax should be about 20 Taka on a pack of 10 cigarette sticks and
about 6 Taka on a pack of 25 bidi sticks. To implement these taxes over a 10 year period
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For details on the tobacco tax structure in Asian region, see Emil M. Sunley, “Tobacco Excise Taxation in
Asia: Recent Trends and Developments,” a paper prepared for the Fourth Meeting of the Asia Tax Forum,
April 18–20, 2007, Hanoi, Vietnam.
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would imply adding tax of 2 Taka (in 2009 prices) per pack of cigarette and 0.60 Taka (in
2009 prices) per pack of bidi every year.
The immediate need is to force tobacco products out of the purchasing power of people
within the existing rubric of tobacco taxation. The long‐term target must be set at moving
from ad valorem to specific taxation and collapsing the differential tax rates between
cigarette and bidi, as well as across cigarettes at different price tiers, into a uniform rate.
This policy prescription may seem unfair to people at the lower strata of socio‐economic
status because the tax burden would be disproportionately larger for those who use
cheaper tobacco products. Thus the specific tax is regressive in nature. However, it can be
asserted that raising tobacco taxes is one of those rare policy measures that can serve both
the purposes of equity and efficiency. Our findings suggest that the poorer people are more
responsive to price increases and hence tax increases will reduce their tobacco
consumption to a greater extent. Consequently, larger health gains will be experienced by
this segment of the population, which will contribute to a reduction in the health and
economic disparity that currently exists in Bangladesh. Over and above the public health
gain, the limited resources of the poor that used to be spent on tobacco consumption will
be diverted from addictive to productive uses to the betterment of socio‐economic welfare
of the poor. There is no alternative to increasing taxes on tobacco products in achieving
these goals.
The rationale of increasing tobacco taxes is generally challenged by the following
repercussions anticipated in the aftermath:
• Loss of government revenue from tobacco excise taxation
• An unfairly high tax burden on the poor
• Increased smuggling of tobacco products into the country
• Job losses in tobacco cultivation sector, tobacco product manufacturing sector, and
the advertising sector and media
• Loss of tobacco industry sponsorship of sporting and cultural events
The first two issues have been addressed in the present analysis. It shows that government
does not need to fear the loss of revenue from tobacco taxation until the tax rate is
increased by a significant amount and tobacco consumption falls to a sufficiently low level.
Furthermore, this analysis shows that the poor are more price responsive than the rich so
that a given price increase is likely to shift the burden of increased taxes from the poor to
the rich. The demand analysis presented here cannot address the other three issues on its
own. It needs to be supplemented with the analysis of data on smuggling, employment and
the activities of tobacco industries, which are subject to further exploration of ITC data
along with government and tobacco industry documents.
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Policy Recommendations for Tobacco Taxation in Bangladesh
Based on an economic analysis of the ITC Bangladesh Survey data, the following tobacco
taxation strategy is recommended:
1. In order to maximize revenue gain from tobacco taxation, the government should
increase supplementary duty on cigarettes by 350% and on bidi by 500% in the long
run. These increases would more than double the cigarette price and nearly double
the bidi price. While this increase seems drastic, it would barely offset the more than
twofold increase in the affordability of cigarettes and bidis over the past two
decades.
2. It is advisable to implement this increase in tax rate in phases to allow reasonable
time for concerned consumers and producers to adjust for the price increase. For
example, tobacco tax should be indexed to the inflation and economic growth so that
the real price increases by at least 10% every year above the inflation rate and
keeps pace with growth in income and purchasing power of people. This
incremental strategy would take about 10 years for the sales price to double above
the benchmark level.
3. It is time for the government of Bangladesh to tailor its tax administration for the
transition from ad valorem to specific excise taxation of tobacco. The specific tax
should be about 20 Taka on a pack of 10 cigarette sticks and about 6 Taka on a pack
of 25 bidi sticks. To implement these taxes over a 10‐year period would imply
adding tax of 2 Taka (in 2009 prices) per pack of cigarette and 0.60 Taka (in 2009
prices) per pack of bidis every year.
The long‐term target must be set at moving from ad valorem to specific taxation and
collapsing the differential tax rates between cigarettes and bidis, as well as across brands of
cigarettes at different price tiers, into a uniform rate.

Conclusion
Opponents of tobacco tax increases argue that such increases will result in a significant loss
of government revenue and impose an unfairly high tax burden on the poor. Economic
analyses of the ITC Bangladesh Survey Wave 1 results show that the government does not
need to fear the loss of revenue until the tax rate is increased by a significant amount and
tobacco consumption falls to a sufficiently low level. The ITC Bangladesh findings are
consistent with a universal finding in economic studies of tobacco use: that the poor are
more price responsive than the rich. A tax increase is more likely to reduce their tobacco
consumption, resulting in larger health gains and therefore lower health and economic
disparity in society. In this manner, the limited resources of the poor will be diverted from
addictive to productive uses, improving the socio‐economic welfare of the poor.
In other words: significant increases in tobacco‐specific taxes will both increase
government revenue and reduce the consumption of tobacco as well as the number of
people who use tobacco.
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APPENDIX
Econometric Model of Price Elasticity of Demand for Cigarette and Bidi
In the first stage we calculate the elasticity of tobacco use conditional on smoking from the
following equation estimated by Ordinary Least Squares (OLS) method using wave -1 survey
data:
C = a0 + a1 P + a2 I.Edu + a3 Married + a4 I.Village/Ward + a4 Addict + e2
where a1 = Conditional price elasticity for smokers.
C = Log of the number of whole cigarettes smoked daily
P = Log of reported price of tobacco products per stick
Edu = An index of education
Married = Dummy variable for marital status = 1 if married and 0 otherwise
Village/Ward = An index of area of residence (village/ward)
Addict = Addiction variable corresponding to the number of years of smoking.
Next we estimate the following equation for smoking participation (prevalence), where the
probability of smoking is a function of price P´. We calculate these probabilities using the logit
model:
b +b P’ –1
P(Smoking) = [1+e o 1 ]
The elasticity of participation is then calculated as follows:
b = b1(1 – Proportion of smokers) = price elasticity of smoking participation.
We estimate this equation using the census data. Since the census data contains no price
information we first estimate the following price equation for both smokers and nonsmokers
from wave-1 survey data:
P = c0 + c1Age + c2I.Upazila + c3Urban + c5I.SES + e1
where Age
Upazila
Urban
SES

= Age of the respondent
= An index of Area (upazila)
= Dummy variable for place of residence = 1 if urban and 0 if rural
= Housing index for socio-economic status

The non-smokers did not report any price for tobacco products and it is assumed that they face
the same product prices as smokers who are otherwise similar with respect to observable
characteristics such as, age, socio-economic status and area of residence. We estimate the
coefficients for the price equation from the survey data and then use the estimated coefficients
into the census data to calculate predicted price P´ for both smokers and nonsmokers. We use
this price P´ to estimate the elasticity of participation. The total price elasticity ε is calculated as:
ε = b + a1
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We then repeat the procedure for each of the three levels of socio-economic status—low,
medium, and high—to see how the responsiveness to a price change varies across different
income groups.
One criticism that is often raised in the context of the estimation of demand equation is that price
is an endogenous variable, and hence the coefficients estimated in the consumption equation are
biased. We conducted a Hausman test in order to detect whether the reported price deviated from
what would be expected if it was exogenous. The Hausman test compares the OLS estimate of
the demand equation under the assumption that price is exogenous and the two-stage least square
(2SLS) estimate of the demand equation with price predicted from instrumental variable
estimation. The Hausman test failed to demonstrate that the price variable was not exogenous in
all the equations.
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