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Price and consumption of tobacco
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ABSTRACT

Background: It is thought that price increase in tobacco products leads to reduced consumption. Though many studies
have substantiated this concept, it has not been well studied in India. Recently, price of tobacco products was increased
due to ban on plastic sachets of chewing tobacco and increased tax in Rajasthan. This study was designed to evaluate the
effect of price rise on overall consumption of tobacco in Jaipur city, Rajasthan. Materials and Methods: This study was
carried out in Jaipur city. Two-staged stratified sampling was used. In the first phase of study, cost and consumption of
various tobacco products in the months of February and April were enquired from 25 retail tobacco shops. In the second
phase, tobacco consumption was enquired from 20 consecutive consumers purchasing any tobacco product from all the
above retail tobacco shops. The data were statistically analyzed using descriptive statistics and paired “f’ test. Results:
The comparison of prices of tobacco products between February and April revealed that the price of cigarette, bidi, and
chewing tobacco has increased by 19%, 21%, and 68%, respectively. Average decrease in sales of cigarettes, bidi, and
chewing tobacco at shops included in the study were 14%, 23%, and 38%, respectively. The consumers purchasing
tobacco also reported decreased consumption. Chewing tobacco showed the maximum reduction (21%). Consumption
of cigarette and bidi has also reduced by 15% and 13%, respectively. Conclusion: It may be concluded that reduction
in consumption is associated with increased price of tobacco products. Reduced consumption is comparative to the
magnitude of price increase.
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INTRODUCTION

Tobacco use is the biggest preventable cause of mortality,
and the most common cause of tobacco-related deaths is
respiratory diseases such as chronic obstructive pulmonary
diseases (COPD).M The report of Global Adult Tobacco
Survey (GATS) showed that 35% of adult population in
India use tobacco in any form.™® Therefore, steps are needed
to reduce the tobacco use. Increasing the cost of tobacco
products has been proposed as an effective step to decrease
the consumption. Various studies have demonstrated
reduced tobacco consumption with increasing price.*
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World Bank suggested that a 10% hike in tobacco price
leads to reduction in consumption of tobacco by 4% in
developed and by 8% in developing countries.”! John
analyzed the Indian data of 55" round national sample
survey carried out during 1999-2000 and calculated the
price elasticity of tobacco products.™ John predicted that
10% increase in cost of bidi would reduce the consumption
by 9.2% and similar increase in cigarette cost will reduce
its consumption by 3.4%." Data using International
Tobacco Control Survey of Bangladesh also showed that
10% price increase causes 4.6% reduction in bidi and 2.9%
reduction in cigarette consumption.™

Since direct evidence of price increase resulting in
reduced consumption is a difficult situation to create,
such indirect studies provide good evidence. Fortunately,
a proper situation was created after the budget session of
Rajasthan government. In view of the menace of tobacco,
the Government of Rajasthan increased the tax on all
tobacco products from 20 to 40% from 1 April 2011. It
was the highest tax on tobacco products in the country. 78!
The cost of chewing tobacco was affected even further.
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In a writ petition of Indian Asthma Care Society (IACS),
Asthma Bhawan, Jaipur, the Supreme Court of India
imposed a ban on plastic sachets of chewing tobacco from
1 March 2011.? With the ban, the price of chewing tobacco
got increased even more than bidi and cigarette. These two
actions led to differential increase in cost of chewing and
smoking tobacco products. It provided the ideal situation
to study the direct region-specific effect of price rise on
tobacco consumption. Therefore, we undertook this study
to evaluate the effect of price rise on the consumption of
various tobacco products.

MATERIALS AND METHODS

This study was conducted in Jaipur city which is the capital
of Rajasthan state. It was conducted in two phases to recruit
shops as well as consumers. Two-staged stratified sampling
technique was used to select the study subjects. Since no
such prior study has been undertaken so far, for borrowing
the estimates of levels of decrease in consumption of tobacco
use due to price rise in India, it was safe to assume that 50%
of the users would have reduced consumption. Therefore,
sample size was based on assumption of a 50% reduction
in consumption due to price increase and 95% confidence
interval with relative standard error of 5%. Finally, for a
two-staged sampling, a design effect of 1.3 was included to
arrive at the sample size of 499. A listing exercise was done to
identify as many retail sales counters as possible for sampling
frame. For convenience, Jaipur city was divided into five
geographic zones (north, south, east, west, and central zone).
In each zone, five shops were selected randomly so that in
the first phase 25 retail shops were included. The selected
25 shopkeepers were interviewed after getting their informed
consent. Based on sales register data, total monthly sales of
three types of tobacco products and average daily sales were
calculated. Shopkeepers who did not maintain a register
or were not willing to divulge the information were not
included in the study. Retail price of all tobacco brands in
these reference months was noted. In Rajasthan, about 90%
smokers and tobacco chewers purchase tobacco products
from stores.™ Bidi, cigarette, and chewing tobacco were the
three categories of tobacco products included in the study.

Two questionnaires were prepared. One was administered
to shopkeepers, while the other was for tobacco users. Both
these questionnaires were developed and pre-tested on
similar study subjects, keeping the study objective in mind.
Questionnaire for shopkeepers mainly focused on questions
like cost of common tobacco products and quantity of
tobacco items sold in a day during February and April 2011.

With plastic ban, the packaging material of polymer film
packaging was changed to alternative paper packaging which
was probably more expensive.""! Since plastic ban was
imposed from 1 March and tax was increased from 1 April,
the average daily sales of February and April were taken as
reference months representing the price of tobacco products
before and after the increase in cost of the tobacco products.
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In the second phase of the study, tobacco-user questionnaire
was administered to 20 consecutive persons purchasing
tobacco products at every shop. This questionnaire
enquired about the use of tobacco items in February and
April. The subjects who were purchasing tobacco products
for other persons were not included in the study. Subjects
younger than 18 years of age were also not included. The
questionnaire also enquired about data such as age, sex,
and occupation. Specific questions enquired about the
type and average daily quantity of tobacco they were
using during the months of February and April 2011. If
variation in consumption was observed during February
and April, then the possible reason of variation was asked.
Quantity of use at the individual level was assessed by
mentioning the number of cigarettes, bidis, or chewing
tobacco sachets consumed daily. The questionnaire also
enquired about the opinion on measures required to be
taken to stop tobacco use.

The study was approved by the ethics committee. The
results like rise in price, change in the consumption, and
opinion of study participants about tobacco use were
analyzed using descriptive statistics. We had two sets of
data for each category, i.e. bidi, cigarette, and chewing
tobacco. Therefore, the significance of difference between
average consumption of a tobacco product reported by
shopkeepers and at an individual level before and after
increase in price was analyzed using paired “t” test.

RESULTS

The response rate of the shopkeepers was 100%, while the
response rate of consumers was 95%. There was an overlap
in response to individual products from the consumers
as about 49 responders were consuming more than one
product, i.e. either cigarette with chewing tobacco or bidi
with chewing tobacco. Overall, the pattern of tobacco use
was similar to that of GATS™ on Rajasthan [Figure 1].
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m GATS 13.4 13.5 54
M Present study 17.9 9.7 4.4

Figure 1: Pattern of tobacco use as compared to GATS (2009-2010).
The numbers in the table represent percentage. The pattern of tobacco
use in the present study was almost the same as that of GATS data for
the state of Rajasthan except a slightly higher score seen in “smoked
only” fraction. Please note that in our study, we collected data about
tobacco users only. Therefore, percentage of non-users (not shown
in the figure) was kept at the same level as that of GATS data for
comparison
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Table 1: Percentage of change in the price, sale, and consumption with their statistical significance among commonly

used tobacco products

Cigratte Bidi

Chewing tobacco

Change Mean=SD 95% CI P* Change Mean=SD 95% CI r Change Mean +SD 95% CI P
Price®
Feb. +19% 31.1£49  7.742 <0.0001 +21% 9.1+1.0 233-1.56 <0.0001 +68% 1.57+1.52 1.80-0.3  <0.006
April 37+£58 11.1+1.0 2.64 £ 3.06
Sale®
Feb. —14% 216.5+1257 13-63.5 0.042 -23% 49.1+41.4 5.76-16.8 <0.0001 -38% 650.8+483.5 108.9-396.8 <0.001
April 184.1+142.6 37.8+£39.8 398 +£310.2
Consumption®
Feb. —15% 8.68+6.8 08-1.8 <0.0001 -—13% 25.6+157 194480 <0.0001 -21%  9.80+8.87 1.3-2.7  <0.0001
April 7.36+5.8 2224139 7.77 +7.96

*Paired “t’ test was applied, *Retail price of tobacco products at 25 (n) shops of Jaipur in the months of February and April 2011, ®Average quantity
of tobacco products, i.e. packets of cigarettes, bidi, and sachet of chewing tobacco sold at shops during February and April 2011, #Average daily
consumption of tobacco products, i.e. number of cigarette, bidi, and sachet of chewing tobacco by users (total number 201, 122, and 254, respectively,

in the months of February and April 2011)

In the month of April, the prices of cigarette and bidi were increased correspondingly. In comparison to the price rise of smoking products, the price
of chewing tobacco increased much more (21%, 38% vs. 68%). The price rise in April of all the tobacco products was statistically significant. Sale
of these products was reduced significantly. In the month of April, the consumption of all tobacco products was also reduced significantly. Maximum

reduction was noted with chewing tobacco.

The tax on tobacco products was increased by 20%. In the
shopkeeper survey, the average rise in retail price of cigarette,
bidi, and chewing tobacco was 19.0%, 21.3%, and 68%,
respectively. Paired “t” test showed statistically significant
rise in price with a P-value of <0.0001 for cigarette and bidi
and <0.006 for the chewing tobacco [Table 1].

At the shopkeeper level, the sale reduction was associated
with price increase of the tobacco products during April
in comparison to February. Average percentage decrease
in sales of cigarette, bidi, and chewing tobacco was 14.0%,
23.0%, and 38.8%, respectively, with P-values of <0.042,
<0.0001, and <0.001, respectively [Table 1].

Survey of tobacco users also showed reduction in
consumption of various tobacco products. Consumption
of cigarette, bidi, and chewing tobacco showed a reduction
of 15.2%, 13.2%, and 20.7%, respectively, with a P-value
of <0.0001 in each category [Table 1]. With every 10%
increase in the price of tobacco products, the magnitude
of reduction in sales at shops and consumption by users
is shown in Table 2. The average reduction in sales and
consumption of each tobacco product, as assessed by
paired “t” test, was found to be statistically significant.
Graphical presentation showed a linear relationship
in increase in price and decrease in sales [Figure 2].
Similarly, a relation was also seen at user level in price
increase and decrease in consumption. The “drop” in
consumption was maximum for the chewing tobacco
group (chewers, total number = 254), while new tobacco
users appeared in both cigarette (total number = 201) and
bidi (total number = 122) groups. Sixty-four percent of
cigarette and chewing tobacco users and 78% of bidi users
continued to consume the “same” amount of respective
tobacco products. Only a few users in the all the groups
were consuming “more” than the previous quantity after
price rise. The number of such users in the cigarette
group (5%) exceeded the other two [Figure 3]. Prohibiting
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Table 2: Decrease in sales and consumption of tobacco
with every 10% increase in price

Percent reduction in Percent reduction in tobacco
tobacco sales at shops consumption by users

Cigarette 7.9 8.0
Bidi 11.0 6.2
Chewing tobacco 5.7 33

The price increase causes a proportionate reduction in sales of tobacco at
shops and tobacco consumption by users

80 1

40 A

=20 4

-40 -

M Price increase in % il Decrease in sales in % = Decrease in consumption in %

Figure 2: Percentage increase in price and corresponding decrease in
consumption of cigarette, bidi, and chewing tobacco at consumer level.
The figure shows the effect of price rise on the sale and consumption
of cigarette, bidi, and chewing tobacco. Price rise leads to decline in
the sales and consumption. It should be noted that sale reduction is
much higher than consumption reduction for bidi and chewing tobacco

tobacco production was suggested as the most effective
measure to stop tobacco use [Figure 4].

DISCUSSION

The Government of Rajasthan increased the tax on tobacco
products from 20 to 40%." It should have increased the
price of tobacco products approximately by 16.7% (20
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Cigarrete 129 11 59 2
Bidi 96 1 23 2
Chewers 163 5 86 0

Figure 3: Trends in tobacco use by the study participants in April. The
numbers shown in the table represent the number of consumers. The
figure shows how the consumption of different tobacco products was
affected by the rise in the price

rupees increase on 120). The actual increase in price of bidi
and cigarettes in our study was 21% and 19%, respectively.
Probably, profit share of shopkeepers might have increased
proportionally. Normally, whenever tax is increased, the
retail price also increases proportionately. In our study
also, in response to 20% tax hike, there was a proportional
increase in the retail price of cigarette and bidi. Pattern of
tobacco use in the present study was comparable to GATS
data for Rajasthan [Figure 1]. According to the GATS data,
a bidi smoker in Rajasthan spends rupees 148 per month
on an average on bidi purchase, which is the highest in
the country.® Therefore, increased tax on bidi is highly
relevant for Rajasthan.

Price rise in chewing tobacco products was more complex.
Being instrumental in promulgation of Cigarettes and
Other Tobacco Products (Prohibition of Advertisements
and Regulation of Trade and Commerce, Production,
Supply and Distribution) Act (COTPA),">13 TACS
attempted to restrict tobacco use indirectly by procuring
a ban on plastic sachets of chewing tobacco through a
Supreme Court order.””! Though even after 1 March 2011,
chewing tobacco plastic sachets were available in the
market, the price of these was increased due to short
supply.**®*! Chewing tobacco in alternative packaging in
paper sachets was also more expensive.'"! Therefore, the
price of chewing tobacco was increased more than that of
bidi and cigarette. It was probably due to combined effect
of ban on sachet and increase in taxes. The actual price of
chewing tobacco in our study was increased by 68%. Apart
from 20% increase in tax, the additional increment in the
cost of chewing tobacco sachet was probably due to the
effect of ban on its plastic packaging. Almost 50% increase
in chewing tobacco price was predicted by manufacturers
due to change in packaging material.""! Therefore, it can
be inferred that ban on plastic sachets not only made the
environment clean, but also led to the increase in cost of
chewing tobacco.
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Figure 4: Opinion of study participants on how to stop the tobacco
use. Most of the participants were in favor of stopping the production
of tobacco. Measures required to be taken on individual level were
given less significance

Many studies showed that increasing the cost of tobacco
products leads to decreased consumption.*+16171 A 10%
increase in price is estimated to cause a 2.5-5.0% decrease
in cigarette consumption in developed countries and
5-10% reduction in developing countries.? Joseph used
the data of Global Youth Tobacco Survey (GYTS) which
was carried out in 26 states of India from 2000 to 2004.1%
He observed that increase in tobacco price reduces its
consumption. Based on cross-price estimates of elasticity
in national sample survey data, John also found that
increased price leads to reduced tobacco consumption.
These studies are based on extrapolation of the available
data; therefore, results of our field study will substantiate
the concept further. Our study is the first study of its
kind to evaluate the direct effect of price rise on tobacco
consumption in India after intervention. We also observed
that every 10% increase in price of cigarette, bidi, and
chewing tobacco leads to 8.0%, 6.2%, and 3.3% reduced
consumption of these tobacco products, respectively.
Among the tobacco products, the highest price increase
was observed with chewing tobacco. The highest price
rise led to the highest reduction in consumption and
sales of chewing tobacco [Table 2]. The price of chewing
tobacco was increased much more than that of cigarette
and bidi.

Cigarette is smoked by affluent group of the society,
whose consumption is affected less by price rise is
a usual notion. But results of our study show that in
response to 10% increase in price, the reduction in
consumption of cigarette and bidi was 8% and 6.2%,
respectively. It shows that cigarette users are also price
sensitive. Our observations are supported by data of a
study carried out by Guindon et al.™ In their study, they
found that 10% price increase causes 6-9.4% reduction
in consumption of bidi and a similar change in cigarette
consumption. Therefore, it can be inferred that cigarette
users also reduce their smoking in response to increased
prices.
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In response to a question, measures required to be taken
to stop tobacco use, majority of participants felt that ban
on production of various tobacco products is the most
effective method to reduce tobacco use in the society.
Proper education about the ill effects of tobacco, legal
action, and increasing cost of tobacco products are the
other effective measures to reduce tobacco use in the
society.

Though this study used the window period of differential
increase in price of chewing tobacco and smoking, it has
some limitations. Tobacco sale does not require license,
therefore, it is not registered in any government office. It is
very difficult to gather information about all tobacco points
of sale. More difficult it is to assess the long-term effects
of price change on sales and consumption because it can
be affected by various ambiguous factors. In our study, the
amount of tobacco use mainly depended on statement of
the user. It might have had a recall bias.
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