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ABSTRACT

Background The price of tobacco products in relation
to the income of tobacco users—affordability—is
recognised as a key determinant of tobacco use
behaviour. The effectiveness of a price increase as a
deterrent to tobacco use depends on how much price
increases in relation to the income of the potential users.
The aim of this paper is to examine the distribution of
and trends in the affordability of tobacco products in
Bangladesh.

Method Using four waves of International Tobacco
Control Survey data on Bangladesh, this study measures
affordability of tobacco products at the individual level
as the ratio of self-reported price and self-reported
income. The trends in affordability by brand categories
of cigarettes and of bidi and smokeless tobacco are
estimated using multivariate linear regression analysis.
Results Despite significant increase in price, the
affordability of cigarettes increased between 2009 and
2014-2015 due to income growth outpacing price
increase. The increase was disproportionately larger

for more expensive brands. The affordability of bidis
increased over this period as well. The affordability

of smokeless tobacco products remained unchanged
between 2011-2012 and 2014-2015.

Conclusion The tax increases that were implemented
during 2009-2015 were not enough to increase tobacco
product prices sufficiently to outweigh the effect of
income growth, and to reduce tobacco consumption.
The findings from this research inform policymakers
that in countries experiencing rapid economic growth,
significant tax increases are needed to counteract the
effect of income growth, in order for the tax increases to
be effective in reducing tobacco use.

INTRODUCTION

Affordability, or the price of tobacco products in
relation to the income of tobacco users, is recognised
as a key determinant of tobacco use behaviour.'
While higher prices can reduce consumption of
tobacco products, the effect of income growth in
increasing demand can more than offset the nega-
tive effect of price increases and the net effect can
be an increase in demand. Thus, the effectiveness
of price increases as a deterrent to tobacco use
depends on how much prices increase in relation
to the income of potential users. The affordability
of tobacco products is widely recognised as an
index for evaluating progress in tobacco taxation
in low/middle-income countries (LMIC), especially
in countries that are experiencing rapid economic

growth.? In this research, we examine affordability
trends of tobacco products in Bangladesh, which
graduated from low-income to lower middle-in-
come status in 2015.°

Affordability has been measured in several
different ways, such as the minutes of labour or
percentage of daily income required to purchase
a pack of cigarettes,"” and percentage of annual
per capita gross domestic product (GDP) required
to purchase 100 packs of cigarettes called rela-
tive income price (RIP).!® The limitation of these
aggregate measures is that they do not provide
insight into the variation of affordability across
population subgroups and different points of the
price and income distribution. The only study
that used individual-level data from the Global
Adult Tobacco Surveys from 15 LMICs derived
consumption-weighted average price and used it
with per capita GDP to calculate RIP® In contrast,
this research uses a modified RIP based on individ-
ual-level data on self-reported price and household
income group from four waves of the International
Tobacco Control (ITC) Bangladesh Surveys to
study the distributions and trends of affordability
of multiple tobacco products including cigarette,
bidi and smokeless tobacco that are widely in use
in Bangladesh.'”

METHODS

Source of data

The data came primarily from the ITC Bangladesh
Survey Waves 1-4, a cohort survey of tobacco users
and non-users aged 15 and older with multistage
complex survey design conducted in 2009, 2010,
2011-2012 and 2014-2015."" The survey protocol
was approved by the Ethical Review Committees of
the University of Waterloo, Waterloo, Canada, and
Bangladesh Medical Research Council, Dhaka,
Bangladesh. Self-reported data on prices of tobacco
products paid in the last purchase, household
income and other individual and household-spe-
cific sociodemographic characteristics from 6463
observations on cigarette smokers and 1733 obser-
vations on bidi smokers pooled over the four waves
and 407 observations on smokeless tobacco users
pooled over the third and the fourth waves were
used. These observations include both exclusive and
multiple users of tobacco products. Cross-sectional
individual-level survey weights were used for repre-
sentativeness of the sample estimates. In addition,
the cross-sectional weights were multiplied by the
daily use of tobacco (eg, number of cigarettes/bidis
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smoked per day, frequency of smokeless tobacco use) to assign
higher weight to individuals with heavier tobacco consumption.
The analysis was restricted to daily tobacco users.

Excise tax rates for cigarette, bidi and smokeless tobacco over
the period under observation were obtained from the National
Board of Revenue (NBR) of the Government of Bangladesh.
The online supplementary data on per capita household income
by income categories were derived from the Bangladesh House-
hold Income and Expenditure Survey (HIES) 2010.'* The data
on inflation and per capita GDP growth rates were taken from
the World Economic Outlook® and the World Development
Indicators data base."

Self-reported price

Smokers reported prices from their last purchases either in sticks
or in packs of 10 or 20 sticks. To obtain the standardised price
per pack of cigarettes, first the price per stick of cigarettes was
calculated for both types of purchases and then multiplied by 20
to convert it to price per pack. In Bangladesh, the prices of ciga-
rettes by brand are determined by the NBR and are used as the
tax base for calculating the tax liability of the cigarette manufac-
turers. Based on these administered prices by brands, cigarettes
are categorised into four brand tiers—premium, high, medium
and low. The ad valorem excise tax rate (known as supplemen-
tary duty), which is based on the administered retail price, varies
by these price categories (table 1). In addition, there is value-
added tax (VAT) at 15% of the administered retail price.

The price gaps between tiers, as shown in table 1, are set by
the NBR to prevent cigarette manufacturers from declaring
higher price brands in lower price categories to take advantage
of lower tax rates. However, prices reported in the survey do fall
in the gaps. We strictly maintain the upper limit in the defined
price band for identifying low-price brands based on the obser-
vation that market prices do not differ from the administered
prices for low-price brands. For medium-price, high-price and
premium brands, variations exist between market prices and
administered prices with a tendency of market prices to be
higher than administered prices. Thus, we include the prices
in the gap between medium-price and high-price brands in the
medium-price category. It allows for mark-up in the market price
beyond the defined price band of medium-price brands. Simi-
larly, we include the prices in the gap between high-price and
premium brands in the high-price category.

The prices of bidis are determined by the bidi manufacturers
themselves and their tax liability is calculated based on a prede-
termined tariff value per pack of bidis. The VAT is imposed on the
tariff value plus the excise tax. The excise tax rate differentiates
between unfiltered and filtered bidis. Between 2009-2010 and
2010-2011, the tariff values and tax rates remained unchanged
(table 2). In 2011-2012, the bidi manufacturers were allowed
to market both unfiltered and filtered bidis in smaller pack sizes
with lower tariff values. This resulted in additional tiers with
smaller size and lower value bidi packs. However, 98% of total
bidi sales were in the form of unfiltered bidis with 25-stick packs.
So for bidis, the price per pack is calculated by multiplying the
price per stick by 25. Bidis produced in Bangladesh are essen-
tially handmade cigarettes made in a smaller size than manu-
factured cigarettes. In the absence of any reliable information
on the equivalence of weight of cigarette and bidi packs manu-
factured in Bangladesh, we consider 25-stick bidi packs that are
most commonly available in the market. The price of smokeless
tobacco is expressed in 20 g as an equivalent of a 20-cigarette
pack based on the assumption that one cigarette typically weighs

Table 1 Tiered ad valorem excise tax rates for cigarettes in
Bangladesh, 2009-2015

Excise tax rate  Total tax share

Retail price/pack of (% of retail in retail price
Tier 10 sticks (BDT) price) (excise+VAT)
2009-2010
Low 7.25-8.75 32 47%
Medium 16.25-17.25 52 67%
High 23.25-29.25 55 70%
Premium 46.25+ 57 72%
2010-2011
Low 8.40-9.15 33 48%
Medium 18.40-19.00 53 68%
High 27.00-32.00 56 7%
Premium 52.00+ 58 73%
2011-2012
Low 11.00-11.30 36 51%
Medium 22.50-23.00 55 70%
High 32.00-36.00 58 73%
Premium 60.00+ 60 75%
2012-2013
Low 12.10-12.30 39 54%
Medium 24.75-25.25 56 7%
High 35.20-39.50 59 74%
Premium 66.00+ 61 76%
2013-2014
Low 14.00-14.20 39 54%
Medium 28.00-30.00 56 1%
High 42.00-45.00 59 74%
Premium 80.00+ 61 76%
2014-2015
Low 15.00-16.50 44 59%
Medium 32.50-35.00 61 76%
High 50.00-54.00 62 77%
Premium 90.00+ 62 77%

One per cent health development surcharge is included in the excise tax rates for
2014-2015. The prices are in current BDT, with the official exchange rate varying
from US$0.0145 in 2009 to US$0.0128 in 2015.

BDT, Bangladeshi taka; VAT, value-added tax.

about 1g." The excise tax rate on the most widely used smoke-
less tobacco products (zarda and gul) increased from 10% to
60% of ex-factory price between 2009 and 2015 (table 3).

Per capita household income

The ITC survey collects data on household income classified into
five groups reported by household head. In the absence of any
information on household size in ITC data to be able to calculate
per capita household income, we used average per capita house-
hold income from Bangladesh HIES 2010 corresponding to each
household income group of ITC survey. We then assigned it to
each individual tobacco user in the sample who reported house-
hold income in one of the five groups.'*

The HIES is not available for other years of ITC survey. To
obtain per capita income values for other survey years of ITC
data, the 2010 values of per capita income variable for the five
groups were adjusted using national-level inflation and per capita
GDP growth rates. The details of the method of derivation are
provided in the online supplementary file on Derivation of Per
Capita Income Variable. The underlying assumption of adjust-
ment for economic growth is that the growth rate of per capita
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Table 2 Tiered excise tax rates for bidis in Bangladesh, 2009-2015

Excise tax rate (%

Tier Tariff value (BDT)  of tariff value)
2009-2010
Unfiltered bidi, 25-stick pack 3.16 20
Filtered bidi, 20-stick pack 3.43 25
2010-2011
Unfiltered bidi, 25-stick pack 3.16 20
Filtered bidi, 20-stick pack 3.43 25
2011-2012
Unfiltered bidi, 25-stick pack 3.16 20
Unfiltered bidi, 12-stick pack 1.52 20
Unfiltered bidi, 8-stick pack 1.01 20
Filtered bidi, 20-stick pack 3.43 25
Filtered bidi, 10-stick pack 1.7 25
2012-2013
Unfiltered bidi, 25-stick pack 3.16 20
Unfiltered bidi, 12-stick pack 1.52 20
Unfiltered bidi, 8-stick pack 1.01 20
Filtered bidi, 20-stick pack 3.43 25
Filtered bidi, 10-stick pack 1.7 25
2013-2014
Unfiltered bidi, 25-stick pack 3.88 20
Unfiltered bidi, 12-stick pack 1.86 20
Unfiltered bidi, 8-stick pack 1.24 20
Filtered bidi, 20-stick pack 4.22 25
Filtered bidi, 10-stick pack 21 25
2014-2015
Unfiltered bidi, 25-stick pack 4.27 25
Unfiltered bidi, 12-stick pack 2.05 25
Unfiltered bidi, 8-stick pack 137 25
Filtered bidi, 20-stick pack 4.64 30
Filtered bidi, 10-stick pack 232 30

BDT, Bangladeshi taka.

income is the same across all income groups. In cross-sectional
samples, this assumption would imply growth in per capita
household income at the same rate as per capita GDP. In the
longitudinal design of ITC surveys, however, we observe signifi-
cant mobility across income groups. For individuals experiencing
upward mobility, the growth in per capita household income
would be faster than in per capita GDP. On the other hand, for
individuals experiencing downward mobility, the growth in per
capita household income might be negative or slower than in
per capita GDP. The overall growth rate of per capita household
income in relation to per capita GDP would depend on the rela-
tive strengths of upward and downward mobility.

Table 3  Excise tax rates for smokeless tobacco products (zarda, gul)
in Bangladesh, 2009-2015

Excise tax rate (% of ex-factory

In using individual-level per capita annual household income,
this study departs from the convention of using per capita GDP
as an aggregate measure of household purchasing power. There
are four distinct advantages of using per capita household income
in place of per capita GDP. First, while per capita GDP takes
into account the impact of overall economic condition of the
country, per capita household income is a closer representation
of the individual-level disposable income and purchasing power.
Income generated in informal transactions, for example, is not
reported in GDP accounting while it contributes to personal
disposable income. Per capita GDP is generally a broader
measure of income as it takes into account both private and
public income and expenditures. On the other hand, per capita
household income takes into account only private income and is
more sensitive to tax liability. Second, the per capita GDP-based
measure ignores the effect of income distribution on individu-
al-level affordability.” Third, measuring affordability at the indi-
vidual level allows one to examine the distributional shift in the
affordability of tobacco products over time beyond the average
measure. Finally, in an open economy, a significant proportion of
GDP can accrue to foreign nationals which can bias the measure
of affordability among the natives.

One limitation of using household income in measuring
affordability is that it may not fully reflect the purchasing
power of respondents. For example, people may receive loans
to finance their purchases and their expenditures are greater
than their income. Besides, income reported in the surveys often
suffers from under-reporting bias and can cause understatement
of affordability as well. The use of average per capita income in
this paper based on a nationally representative household survey
overcomes these measurement issues.

Relative income price

The affordability index RIP is given by the ratio 100 X price per
unit/per capita annual household income. The lower the value of
RIP, the more affordable the tobacco products are. The summary
statistics of RIP by brand types of cigarettes and survey waves are
presented in table 4. In measuring the price per pack of cigarette,
we took into account both stick and pack purchases, in view of
the large proportion of stick purchase and typically higher prices
associated with stick purchase than with pack purchase (table 5).
Generally, stick purchases reflect higher RIP and lower level of
affordability among cigarette smokers.

Based on this affordability measure, we conducted multivar-
iate analyses as changes in demographics and socioeconomic
characteristics, such as age (AGE), gender (GEN), socioeco-
nomic status (SES), educational categories (EDU), occupational
categories (OCC), rural-urban residence status (URB) and village
of residence (VILL), may have a significant impact on income
and tobacco users’ choices of products, brands and prices. We
examine the trend in affordability controlling for individual
i’s characteristics using a pooled cross-sectional ordinary least
squares (OLS) regression of affordability as follows:

RIP; = By + B+TAX;; + B1AGE;; + B, GEN; + Y33 SES;j;
j

Year price)
T 0 +Xk:ﬂ4kEDUik: + Xl:ﬂsloccm + BsURB;; 1)
2010-2011 10 +>B7mVILLy + > B3, WAVE,, + u;
2011-2012 20 " !
2012-2013 30
2013-2014 30 . . . .

VILL is the primary sampling unit and controls for the
2014-2015 60 time-invariant regional differences in price and income. The
522 Nargis N, et al. Tob Control 2019;28:520-s30. doi:10.1136/tobaccocontrol-2017-054035
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Table 4 Summary statistics of relative income price (RIP) (%) of
cigarettes by brand types in Bangladesh, 2009-2015

Number of

Brand types observations MeanRIP  SD Min Max

Low price
2009 93 6.61 3.19 0.46 14.84
2010 57 6.57 3.89 0.60 16.54
2011- 452 8.29 3.00 0.34 14.84
2012
2014- 279 8.58 3.17 0.43 18.79
2015

Medium price
2009 1198 15.07 6.90 3.07 42.41
2010 1108 1434 7.43 2.84 38.91
2011- 619 15.45 6.80 3.42 4451
2012
2014- 841 12.94 6.80 3.90 42.28
2015

High price
2009 263 26.09 11.75 8.61 84.81
2010 306 21.52 9.60 8.22 58.36
2011- 221 22.81 9.93 9.58 59.34
2012
2014- 190 22.16 9.91 10.84 70.45
2015

Premium
2009 138 32.05 18.83 15.50 95.43
2010 138 28.48 15.69 14.85 64.98
2011- 103 37.44 23.02 17.11 93.20
2012
2014- 137 27.32 10.16 20.05 73.77
2015

All brands
2009 1692 16.36 9.60 0.46 95.43
2010 1609 15.51 9.07 0.60 64.98
2011- 1395 14.47 10.55 0.34 93.20
2012
2014- 1447 13.62 8.53 0.43 73.77
2015

Table 5 Average price (in current prices) and RIP (in percentages) of

cigarettes in Bangladesh by type of purchase, 2009-2015

P values of

Per cent difference between
of stick  All Stick Pack stick and pack
purchase purchases purchase purchase purchases
Average price per 20 sticks (BDT)
2009 72.46 30.47 38.83 27.53 <0.001
2010 74.76 34.68 45.20 28.80 <0.001
2011-  56.97
2012 42.31 59.83 39.07 <0.001
2014-  59.99
2015 63.47 84.06 55.73 <0.001
Average RIP
2009 72.46 16.36 19.41 13.27 <0.001
2010 74.76 15.51 17.57 1233 <0.001
2011-  56.97 14.47
2012 17.97 12.30 <0.001
2014-  59.99 13.62
2015 17.21 12.37 <0.001

BDT, Bangladeshi taka; RIP, relative income price.

primary sampling units were selected in Wave 1 in 2009. Due
to the longitudinal design of the study, when some households
from the initial sample moved out of those areas, they were lost
to ‘attrition’ and were replaced by households picked from the
same sample area. Thus, VILL represents a regional fixed effects
(FE) in the model. There is no underlying assumption about the
immobility of sample households.

SES is a composite index derived from the characteristics of
housing of the respondents.'" The information on housing was
collected at the census prior to the survey in 2008-2009 in order
to stratify the enumerated households by the housing index. This
variable controls for the initial socioeconomic condition of the
respondents prior to the beginning of the panel survey. The
income variable, on the other hand, was collected in every wave
of the survey. SES is a predetermined variable by construction
and thus exogenous to the current income.

Individual education level is included as an independent vari-
able to predict individual purchase price, which is the numer-
ator in RIR If we used individual earning to measure income
in the denominator of RIP, individual education would also be
a strong predictor of individual earning following the human
capital approach. The relationship between household income
and education of household members is, however, less straight-
forward. Household income is an outcome of the level of educa-
tion attained by the earning household members in the past.
Household income is also a strong determinant of the level of
education of children whose future earning will be determined
by their current educational attainment. There is intergenera-
tional causality running from parental education to current
household income to children’s education. The smokers in
the sample include all household members aged 15 and above
including parents and children, barring us to establish causality
from income to education. Thus, we preclude the possibility of
endogeneity of the education variable.

The coefficients of the WAVE variables indicate the time trend
of affordability with reference to Wave 1. A negative sign of
the coefficient of each wave variable indicates that affordability
increased in that wave compared with Wave 1.

For estimating the time trend coefficients of affordability of
each of the four tiers of cigarette brands separately, the WAVE
variable is interacted with the BRAND variable as follows:

RIPy = Bo + BuTAXy + B1AGE; + B2GEN; + 353 SES;j
i

+§ﬂ4kEDUikt + ;&;OCCW + BsURB; @)

+>-B7mVILL,, + > 33xWAVE, s BRAND;,; + uj

The BRAND variable codes low-price, medium-price, high-
price and premium cigarettes according to the classification of
cigarettes by price bands corresponding to the four tax tiers
(table 1). Equation (1) is estimated for cigarette, bidi and smoke-
less tobacco; equation (2) is estimated for cigarettes only.

The policy variable TAX is used for cigarettes only to identify
the effect of differential rate of excise tax on the affordability of
cigarettes. The TAX variable is constructed by multiplying the
self-reported retail price per pack of cigarette in last purchase
with the tax rate corresponding to the price band that the self-re-
ported price belongs to. Considering that the tax variable is
dependent on the retail price and can be endogenous to afford-
ability, we used two-stage least squares instrumental variable
(IV) estimation using village of residence of respondents as the
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Figure 1

Average price per 20 g of smokeless tobacco, per pack of bidis and cigarettes (by brand types) in Bangladesh, 2009, 2010, 2011-2012 and

2014-2015 (in 2014 Bangladeshi taka (BDT)). (Source: Authors’ calculations from International Tobacco Control (ITC) Bangladesh Survey Waves 1-4)

instrument for tax in the first stage and removing the village vari-
able from the second stage (see online supplementary appendix
tables A1 and A2). The adjusted R* from the first-stage regres-
sion of tax is 0.90, suggesting strong predictability of variations
in tax using village-level variation. The effect of the tax policy
variable on the affordability of bidi and smokeless tobacco is not
identifiable due to the uniform rate of taxation for smokeless
tobacco and the almost uniform rate of taxation applied to 98%
of bidi sales.

All the estimations were done using STATA V.13. Since the
OLS and IV regressions pool observations from four waves of
data, there may be multiple observations on a single individual
that are not independent. The SEs of estimates are, therefore,
corrected for possible autocorrelation of disturbances within
repeated observations on a single observational unit using the
option wvce (cluster individual identification number) in the
regression command. The sensitivity of the trend in affordability
is tested further using FE regression that controls for unobserved
individual-level heterogeneity. All prices, taxes and income vari-
ables are adjusted for inflation, unless otherwise noted.

The methods presented in this section are modified and
improved upon the methods used in an earlier version of the
paper.'®

FINDINGS

The average cigarette price generally increased in real terms for
the four brand tiers (low price, medium price, high price and
premium) between 2009 and 2014-2015 (figure 1). On average,
inflation-adjusted cigarette prices for all brands increased at an
annual rate of 6.9% between 2009 and 2014-2015. This increase
in real price of cigarettes is attributable to the upward adjust-
ment of the administered price every year above the annual infla-
tion rate along with minor increases in the tax rates by the NBR
(table 1). The per capita GDP increased at an annual average rate
of 5% over the same period.'* The faster growth in average price

compared with per capita GDP may lead one to conclude that
affordability of cigarettes has been decreasing in Bangladesh in
the recent past. However, per capita annual household income
in the ITC sample increased faster than per capita GDP between
2009 and 2014-2015 from 31 740 Bangladeshi taka (BDT) to
49 832 BDT in 2014 prices, implying 9% annual rate of growth.

The average price of bidis decreased at an annual rate of 7.3%
between 2009 and 2014-2015 (figure 1) when the adjustments
in the tax rates or the tariff values were minimal (table 2). In
contrast, the average price of smokeless tobacco products almost
doubled between 2011-2012 and 2014-2015 (figure 1) attrib-
utable in part to the tripling of the tax rate during this period
(table 3).

As shown in figure 2A, the RIPs for bidis (4.8%) and for all
cigarette brands (16.4%) in 2009 are much higher than the
earlier estimates of 1.2% and 5%, respectively, based on average
price and per capita GDP data.” This divergence is attribut-
able to two factors. First, the former study used aggregate-level
measures that fail to take account of price and income distribu-
tions as well as the effect of price minimisation or tax avoidance
behaviour on the paid prices. Second, the per capita GDP used in
the former studies is much higher than the per capita household
income used in the present study and therefore overstates the
affordability of tobacco products.

Figure 2B reveals that the affordability of smokeless
tobacco did not change between 2011-2012 and 2014-
2015. The affordability of bidis increased over 2009 through
2014-2015. The affordability of cigarettes increased overall,
although the affordability of low-price brand cigarettes
decreased by two percentage points (pp). Previous estimates
show that between 2008 and 2014, cigarettes became less
affordable in Bangladesh.!” This conclusion is based on the
difference between 2008 and 2014 for just the most sold
brand, which was within the low-price category, for which
average affordability decreased. Because of the possibility
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(A) Relative income price (RIP) of cigarettes, bidis and smokeless tobacco in Bangladesh, 2009-2015. (B) Percentage point change in RIP

of cigarettes, bidis and smokeless tobacco in Bangladesh, 2009-2015. The change in RIP for smokeless tobacco is for 2011/2012-2014/2015. (Source:
Author’s calculations from the International Tobacco Control (ITC) Bangladesh Survey Waves 1-4)

that the trend in affordability for this single brand may
not be representative of the market as a whole, we exam-
ined the percentage point change in RIP by brand types of
cigarettes in figure 2B. It shows that the absolute increase
in affordability is greatest for premium cigarette brands
by 4.7 pp, then for high-price (3.9 pp) and medium-price
(2.1 pp) brands. These increases in affordability of higher
priced cigarette brands are primarily driven by rapid income
growth, as mentioned earlier, that superseded real price
increases for smokers at the high end of the price distri-
bution. Besides, the overall price distribution of cigarettes

shifted leftward between 2009 and 2014-2015. The median
price fell from 45 to 40 BDT in 2014 prices during this
period, which is indicative of shifting composition of ciga-
rette market towards cheaper brands.

The estimated coefficients of RIP of cigarettes obtained from
OLS, IV and FE regression of equations (1) and (2) are presented
in tables 6 and 7, respectively. The coefficients of interest for
identifying the trend of RIP are those of the wave variables. The
statistical significance and negative sign of the coefficients of
the wave variables indicate that RIP decreased and affordability
increased in the corresponding wave compared with Wave 1.
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Table 6 Estimated coefficients of the ordinary least squares (OLS), instrumental variable (1V) and fixed effects (FE) regressions of relative income

price (RIP) of cigarettes in Bangladesh, 2009-2015

oLS v FE
Coefficient Robust SE P values Coefficient RobustSE P values Coefficient SE P values

Tax 0.43 0.03 0.00 0.56 0.09 0.00 0.34 0.02 0.00
Age -0.03 0.01 0.00 -0.03 0.01 0.00 - - -
Female -1.37 0.91 0.14 -1.15 0.92 0.21 - - -
Years of education

1-8 -0.39 0.38 0.30 -0.16 0.41 0.70 -0.81 0.58 0.16

9or more -2.26 0.50 0.00 -1.96 0.54 0.00 -1.35 0.76 0.08
Occupation

Self-employed in non-farm agriculture -1.10 0.84 0.19 -1.55 0.86 0.07 —-0.04 0.91 0.97

Self-employed in non-agricultural

activity -0.77 0.38 0.04 -1.55 0.40 0.00 -0.50 0.51 0.33

Farm wage labourer 1.54 0.50 0.00 2.11 0.53 0.00 0.80 0.61 0.19

Non-farm agricultural wage labourer 0.13 0.74 0.86 -0.79 0.70 0.26 0.44 0.94 0.64

Non-agricultural wage labourer 1.43 0.49 0.00 0.74 0.48 0.12 1.31 0.54 0.02

Professional -1.73 0.98 0.08 -1.33 1.14 0.24 -0.93 1.20 0.44

Managerial, administrative or clerking -1.26 0.68 0.06 -2.54 0.76 0.00 -0.19 0.76 0.81

Student 2.54 1.37 0.06 2.37 1.56 0.13 2.66 1.12 0.02

Unemployed 1.27 0.68 0.06 0.43 0.73 0.56 0.66 0.70 0.35

Housewife/housekeeper/household

manager 1.37 0.98 0.16 0.96 1.06 0.37 0.99 1.10 0.37

Others 0.41 0.43 0.34 -0.08 0.43 0.86 0.00 0.48 0.99
Socioeconomic status

Moderate -0.59 0.37 0.11 0.03 0.39 0.95 - - -

High -2.67 0.36 0.00 -2.09 0.38 0.00 - - =
Rural area of residence 239 2.10 0.26 2.76 0.37 0.00 - - -
RIP
Cigarette brands

Medium -0.99 0.53 0.06 -3.25 1.75 0.06 0.17 0.47 0.72

High -2.31 1.29 0.07 -9.41 4.24 0.03 3.42 0.88 0.00

Premium -10.05 2.34 0.00 —24.50 7.94 0.00 1.50 1.51 0.32
Trend

Wave 2 -1.29 0.34 0.00 -1.14 0.35 0.00 -1.52 0.27 0.00

Wave 3 -2.48 0.42 0.00 -3.39 0.84 0.00 -2.88 0.35 0.00

Wave 4 -7.11 0.46 0.00 -8.90 1.29 0.00 -1.22 0.39 0.00
Constant 12.12 2.69 0.00 7.97 0.77 0.00 7.69 0.70 0.00

Number of observations 5882 5882 5882

R? 0.54 0.47 035

Reference categories include male, persons with 0 year of education, owner/tenant farmers, low socioeconomic status, urban area of residence, low cigarette brands and Wave 1

(2009).

The SEs of OLS estimates are adjusted for autocorrelation of error terms of multiple observations on the same individual. The village effects in OLS regression are suppressed for

the brevity of presentation.

The village variable is used as an instrument for tax in the IV estimation. The test statistics for exogeneity of the tax variable using the Durbin-Wu-Hausman test is statistically
insignificant (robust regression F(1, 2552)=2.18, p=0.1403) suggesting exogeneity. The adjusted R? from the first-stage regression of tax is 0.9021, suggesting strong

predictability of variations in tax using village-level variation.

The age variable drops out of the FE regression due to perfect collinearity with the wave variables. Gender, socioeconomic status and area of residence variables are time

invariant and hence drop out of the FE regression as well.

For example, according to the OLS estimates, RIP decreased by
1.29 pp in Wave 2, 2.48 pp in Wave 3 and 7.11 pp in Wave 4
in relation to Wave 1. The increase in the absolute value of the
coefficients for successive waves indicates persistent increase
in every wave compared with the previous wave. The evidence
of increasing affordability of cigarettes, with little variation in
the magnitude of the estimated trend, is robust across all three
models of estimation.

Similarly, the coefficients of the wave variables by brand
types presented in table 7 indicate that affordability increased
for medium-price, high-price and premium brands persistently

in each wave. For low-price brands, affordability remained
unchanged through Wave 3 and then increased in Wave 4. This
finding contradicts the observation on average RIP in figure 2B
that indicates decrease in affordability of low-price brands. It
suggests the importance of isolating the trend in affordability
from the effects of demographic and socioeconomic composi-
tion of smokers that might be shifting the distribution of afford-
ability as well. Besides, the magnitude of increase in affordability
is much larger in the regression estimates than those measured
by the change in average RIP. It is more pronounced for premium
brands showing increase in RIP from Wave 1 to Wave 4 by 22.18
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Table 7 Estimated coefficients of the ordinary least squares (OLS), instrumental variable (1V) and fixed effects (FE) regressions of relative income
price (RIP) of cigarettes with interactions of trend and brand types in Bangladesh, 2009-2015

oLS v FE
Coefficient Robust SE P values Coefficient Robust SE P values Coefficient SE P values
Tax 0.55 0.03 0.00 0.69 0.10 0.00 0.49 0.02 0.00
Interactions of brands and trend
Low-price brands
Wave 2 0.74 0.56 0.18 0.93 0.57 0.1 3.28 1.37 0.02
Wave 3 -0.02 0.37 0.96 0.63 0.43 0.15 0.89 0.96 0.35
Wave 4 -2.23 0.50 0.00 -2.62 0.85 0.00 -1.1 1.05 0.29
Medium-price brands
Wave 2 -1.81 0.67 0.01 -1.92 0.67 0.00 -4.36 1.43 0.00
Wave 3 -2.97 0.68 0.00 -5.13 1.16 0.00 -3.27 1.08 0.00
Wave 4 =533 0.53 0.00 -6.36 0.65 0.00 -6.32 1.13 0.00
High-price brands
Wave 2 -5.23 1.17 0.00 -5.28 1.27 0.00 -7.66 1.53 0.00
Wave 3 -6.44 1.17 0.00 -9.02 1.49 0.00 -7.65 1.22 0.00
Wave 4 -14.81 1.31 0.00 -18.50 2.34 0.00 -14.77 1.36 0.00
Premium brands
Wave 2 -1.63 2.42 0.50 -1.70 2.57 0.51 —6.80 1.68 0.00
Wave 3 -5.59 2.74 0.04 -7.94 3.25 0.02 -12.74 1.44 0.00
Wave 4 -22.18 2.38 0.00 -27.60 3.89 0.00 -22.32 1.58 0.00
Constant 7.90 2.50 0.00 2.14 1.14 0.06 1.98 1.07 0.06
Number of
observations 5882 5882 5882
R? 0.58 0.51 037

The regression analysis controls for age, gender, education, occupation, socioeconomic status, residence, type of cigarette brands and village fixed effects. The estimates for these

control variables are suppressed for the brevity of presentation.

Reference categories include male, persons with 0 year of education, owner/tenant farmers, low socioeconomic status, urban area of residence, low cigarette brands and Wave 1

(2009).

The SEs of OLS estimates are adjusted for autocorrelation of error terms of multiple observations on the same individual.
The village variable is used as an instrument for tax in the IV estimation. The test statistics for exogeneity of the tax variable using the Durbin-Wu-Hausman test is statistically
insignificant (robust regression F(1, 2552)=2.04, p=0.1537) suggesting exogeneity. The adjusted R? from the first-stage regression of tax is 0.9261, suggesting strong

predictability of variations in tax using village-level variation.

The age variable drops out of the FE regression due to perfect collinearity with the wave variables. Gender, socioeconomic status and area of residence variables are

time invariant and hence drop out of the FE regression as well.

pp (according to OLS estimate in table 7). It indicates that it
would require about 22 pp less of income to purchase 100 packs
of premium brand cigarettes in Wave 4 than in Wave 1. The high
magnitude of the change in RIP for premium brands is under-
standable in view of the much higher price of premium brands
(figure 1) and large values and wide range of RIP of premium
brands compared with other brands (table 4).

In both tables 6 and 7 and in all models of estimation, the
tax variable appears to significantly affect RIP—the higher the
tax, the higher the RIP and the lower the affordability. Afford-
ability increases with age, as shown in OLS and IV estimates,
which can be driven by the correlation of age with time trend,
income and price. The positive correlation between age and time
trend arises due to the ageing of the cohort in a longitudinal
survey design (pairwise correlation coefficient 0.13, p<0.001).
The correlation is, however, less than perfect because of panel
attrition, replenishment of respondents with different ages and
inclusion of the replenished sample in the OLS and IV regres-
sions. In the FE regression, there is perfect collinearity between
age and waves and we drop the age variable. The correlation
between age and per capita income is weak (pairwise correlation
coefficient 0.03, p<0.001). This is attributable to the use of per
capita household income (which implies same value assigned to
adults of all ages in the same household) in place of individual
earning as a measure of income. What is more important from

a policy perspective is the negative correlation between age and
price (pairwise correlation coefficient —0.13, p<0.001), which
suggests that older smokers tend to purchase cheaper cigarettes.

Affordability is not significantly different between men and
women. Compared with smokers with 0 year of education,
affordability is not significantly different for those with 1-8
years of education, but it is higher for those with 9 or more
years of education. Individuals without employment, such as
students, unemployed and household managers, generally have
lower level of affordability. The estimates for employment status
are not always statistically significant, perhaps because house-
hold income smooths out the effect of individual employment
status. For individuals employed in different occupational cate-
gories, the estimates are not consistent across the models of
estimation. Cigarettes are more affordable for people from high
SES compared with low and moderate SES. There is no signif-
icant difference in affordability between rural and urban resi-
dents in the OLS estimates. The rural-urban variation has likely
been captured by the village-level variation in this model. The
average level of affordability is higher for lower price brands, as
observed in the cross-sectional estimates.

The results of both the OLS and FE regressions of the RIP of
bidis, presented in table 8, confirm that the affordability of bidi
increased in the recent past in Bangladesh. The increase in RIP
of cigarettes was, however, faster than that of bidis, as evident in

Nargis N, et al. Tob Control 2019;28:520-s30. doi:10.1136/tobaccocontrol-2017-054035

s27

yBuAdoo Aq paroalold 1sanb Aq 0Z0Z ‘0 ARIAl UO W09 (W |01U02099Rw0)//:d1Y Woly papeojumod '8T0Z [UdY 6T U0 GE0YSO-/T0Z-|0AU02099.q0)9ETT 0T Se paysiiand 1Sy ;jojuo) qol


http://tobaccocontrol.bmj.com/

Research paper

Table 8 Estimated coefficients of the ordinary least squares (OLS) and fixed effects (FE) regressions of relative income price (RIP) of bidis and

smokeless tobacco in Bangladesh, 2009-2015

oLS FE
Coefficient Robust SE P values Coefficient SE P values
Bidi
Trend
Wave 2 -0.92 0.30 0.00 -1.17 0.23 0.00
Wave 3 -1.85 0.26 0.00 -1.86 0.24 0.00
Wave 4 -2.39 0.27 0.00 -2.62 0.26 0.00
Constant 5.89 0.68 0.00 5.28 0.30 0.00
Number of observations 1603 1603
R? 0.24 0.10
Smokeless tobacco
Trend
Wave 4 033 0.63 0.60
Constant 4.45 3.22 0.17
Number of observations 399
R 037

The regression analysis controls for age, gender, education, occupation, socioeconomic status, residence and village fixed effects. The estimates for these control variables are

suppressed for the brevity of presentation.

Reference categories include male, persons with 0 year of education, owner/tenant farmers, low socioeconomic status, urban area of residence and Wave 1 (2009).
The SEs of OLS estimates are adjusted for autocorrelation of error terms of multiple observations on the same individual.
The results of estimation for smokeless tobacco are based on data from International Tobacco Control (ITC) Bangladesh Survey Waves 3 and 4. The reference category for the

trend variable is Wave 3.

The FE estimates for smokeless tobacco could not be obtained due to lack of sufficient number of individuals with repeated observations in Waves 3 and 4.

the coefficients of Wave variables in tables 6 and 7. The results
of OLS regression of the RIP of smokeless tobacco, presented
in table 8, confirm that there was no change in affordability for
smokeless tobacco products between Waves 3 and 4.

DISCUSSION
Using data from Waves 1-4 of the ITC Bangladesh Survey, this
research demonstrates that the real prices of cigarettes and smoke-
less tobacco increased, while the real price of bidi decreased.
The increase in the real price of smokeless tobacco is consistent
with the declining trend in smokeless tobacco use in Bangla-
desh observed over 2009-2012."° The scenario is different with
respect to the change in cigarette and bidi smoking prevalence.
The law of demand suggests that the increase in the real price of
cigarettes and the decrease in the real price of bidi should lead to
a decrease in cigarette smoking and an increase in bidi smoking.
To the contrary, prevalence data show that the rate of exclusive
cigarette smoking increased from 7.2% to 10.6% between 2009
and 2012. It resulted in 4.1 million additional cigarette smokers,
while the number of bidi smokers went down.'® There is clearly
a shift of the composition of smokers from bidi to cigarette use.
The shift is likely induced by increase in affordability of ciga-
rettes relative to bidi as well as shift in preference of smokers for
higher quality machine-made products due to income growth.
The positive income elasticity of cigarette smoking prevalence
in Bangladesh estimated at 0.13 using the same data set lends
support to this finding.'® Furthermore, historical data show that
the retail volume of cigarettes increased from 48.6 to 86.1billion
sticks during 2002-2016 registering 77% increase in 14 years."”
The growing consumption of cigarettes implies that tobacco
control initiatives need to be strengthened in Bangladesh. The
contribution of the tax increase in reducing affordability, as
observed in this research, suggests that significant increases in
tax and price of cigarettes outpacing the growth of income is a
necessity for reversing the upward trend in cigarette smoking.
The current cigarette excise tax in Bangladesh is imposed with

tiered ad valorem rates, a tax system that creates the incentive of
switching down to cheaper cigarettes in response to tax and price
increases. It is evident in this research that affordability is higher
among older smokers who tend to purchase cheaper brands.
They are expected to trade down to cheaper brands when price
goes up. Global evidence indicates that a uniform excise system—
that is, no tiers—would remove the incentive of switching down
to cheaper cigarettes and encourage quitting behaviour.?’ Addi-
tionally, ad valorem taxes like Bangladesh’s are less efficient in
increasing price, reducing consumption and generating revenue.'®
Switching to a specific tax would improve the system.

However, consideration of the multiple types of tobacco
products used in Bangladesh is also important, as changing the
tax system and increasing the price level of cigarettes in isola-
tion from bidis and smokeless tobacco may induce switching
from cigarettes to bidis or to smokeless tobacco. Therefore, the
excise systems on bidis and smokeless tobacco, which are also
ad valorem, must be changed to a specific system. Tobacco tax
policy should be geared to bring forth simultaneous increases in
smokeless tobacco, bidi and cigarette prices and close the price
gap between them.

A key contribution of this paper lies in the identification
of much faster income growth experienced at the household
level compared with the national level GDP growth and its
impact on the trend in affordability of tobacco products. The
results demonstrate that the use of per capita GDP in place
of per capita household income may mislead the conclusion
about the trend in affordability. This is particularly relevant
for Bangladesh receiving significant and increasing volume of
remittance, which increased from US$10.5 billion in 2009 to
US$15 billion in 2014 (equivalent to approximately 9%-10%
of GDP).' The increased flow of remittance increased house-
hold disposable income and consumption substantially espe-
cially at the lower income strata. It is not accounted in the
GDP measure because it does not represent goods and services
produced in the economy.
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Moreover, the government of Bangladesh implemented
three consecutive national pay scales in 2005, 2009 and
2015 with a significant increase in the salary of government
sector employees.”' ™ It resulted in annual rate of increase of
inflation-adjusted salary of formal sector employees varying
between 7% and 10% at different grades. Even the real wage
rate for low-paid labour in the agricultural sector, which
employs nearly half of the employed labour force, increased at
an annual rate of 6% between 2009-2010 and 2014-2015.**

These facts suggest that households in low SES experienced
tangible upward income mobility, which is not reflected in
national level per capita GDP growth. The ITC survey, being
longitudinal, captures the upward income mobility of tobacco
users in low SES and its impact on affordability. A sensitivity anal-
ysis of the trend in affordability using interaction of SES with the
trend variable does indicate that the increase in affordability of
cigarettes has been driven by the increase in affordability among
the smokers in low SES.

Nevertheless, the faster income growth in the ITC sample
may be subject to the following three biases. First, the per capita
income in the sample (34292 in 2014 BDT) was lower than the
national average per capita income (41750 in 2014 BDT) in
Bangladesh HIES in the corresponding year (2010). It indicates
that the ITC sample over-represented the lower income popula-
tion when it was started in 2009. It is expected because tobacco
use is higher among lower income people and we selected the
households with tobacco users for this analysis. So, there is likely
a sample selection bias. Second, the sample cohort of tobacco
users selected in 2009 may not be representative of the tobacco
user population in the follow-up waves, especially with respect
to their age and income distribution. Third, in estimating afford-
ability, we included the sample who continued to use tobacco.
The self-selection process in the choice to use tobacco can cause
an upward bias.

Another limitation of this research lies in examining an absolute
measure of affordability instead of a relative measure to compare
affordability of tobacco products with that of non-tobacco prod-
ucts. Relative price is more important than absolute price in
making consumers’ choices of products. This limitation derives
from the unavailability of data on purchases of non-tobacco prod-
ucts in the ITC surveys. It remains for future research to study the
relative affordability of tobacco products using other household
surveys that collect data on both tobacco and non-tobacco product
purchases.

CONCLUSION

The current price and tax policy in Bangladesh falls short of
the objective of effective tobacco control through taxation. It is
evident from the increasing affordability of tobacco products in
the country. For reasons of public health, it is important to put
into place changes in the tax system that would keep pace with
inflation and rising income. The tax reform also needs to elimi-
nate or greatly reduce the structural features of the tax system that
weakens the impact of tax and price increases on reducing tobacco
use. It includes shifting reliance on specific excise away from ad
valorem system. This is more important in countries experiencing
rapid economic growth.
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