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Abstract

Context—In India, 14% of the population use smoked tobacco products. Increasing prices of 

these products is one of the measures to curb their consumption.

Aims—This study analyzes ‘unit price’ and ‘daily consumption’ of cigarettes and bidis and 

investigates their relation with each other.

Settings and Design—A cross sectional survey was conducted in four states of India (Bihar, 

West Bengal, Madhya Pradesh and Maharashtra) as a part of the International Tobacco Control 

Policy Evaluation Project (the TCP India Project) during 2010-11.

Methods—Information was collected from adult (aged ≥15) daily exclusive smokers of 

cigarette /bidi regarding a) last purchase (purchase in pack/loose, brand and price) and b) daily 

consumption. Average unit price and daily consumption was calculated for different brands and 

states. Regression model was used to assess the impact of price on daily consumption.

Results—Bidis were much less expensive (Rs. 0.39) than cigarettes (Rs. 3.1). The daily 

consumption was higher (14) among bidi smokers than cigarette smokers (8). The prices and daily 

consumption of bidis (Rs. 0.33 to 0.43; 12 to 15) and cigarettes (Rs. 2.9 to 3.6; 5 to 9) varied 

across the four states. The unit prices of bidis and cigarettes did not influence their daily 
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consumption. Smokers purchasing bidis in packs paid substantially less per unit and purchase of 

bidis and cigarettes in packs influenced their consumption positively.

Conclusions—Cigarettes although more expensive than bidis, seem very cheap if compared 

internationally. Hence, prices of both cigarettes and bidis do not influence their consumption.
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Introduction

Tobacco consumption is associated with the price of tobacco products.1 Studying the extent 

of their association is important in order to guide fiscal policies of the country. Evidence 

suggests that, increasing price of tobacco products would lead to reduction in consumption 

and the reduction could be higher in low- and middle-income countries (LMICs).2 India is 

one of the LMICs with over a third of its population using tobacco.1 Moreover, tobacco is 

consumed in the smoking as well as smokeless forms. Majority of the smoking tobacco is 

consumed in the form of bidis and cigarettes in which, unit of consumption is clearly 

defined as one bidi/cigarette. Smokeless tobacco however, can be consumed in loose or 

packs, varying in quantities starting from couple of grams to several hundred grams.

There is limited information available in India on association between prices and 

consumption of tobacco products. There are few reports on the price elasticity of tobacco 

products which showed that the price-increase would lead to reduction in consumption.3-7 

However, evidence from other countries suggests that the impact of increased prices can be 

attenuated if the tobacco users engage into price reducing purchase-behaviors (such as 

buying products in bulk or obtaining them from cheaper sources).8 Hence, it is important to 

account for these compensatory behaviors of tobacco users in order to fully reveal the 

relationship between prices and consumption. To the best of authors’ knowledge, there are 

no recent studies in India that assess the relationship between prices and consumption of 

tobacco products at individual level while accounting for the compensatory behaviors of 

tobacco users.

In this paper, we used the data from the International Tobacco Control (ITC) Policy 

Evaluation Project in India (the TCP India Project) to 1) analyze the unit prices and daily 

consumption of cigarettes and bidis and 2) investigate the relation between ‘price’ of 

cigarettes and bidis and their ‘consumption’ at the individual level. Since it was not possible 

to study these objectives among smokeless tobacco users, this paper focused on cigarette 

and bidi smokers only.

Methods

Study design and setting

The TCP India Survey is a part of multi-country survey. The first wave of the survey was 

completed during August 2010 to December 2011 with the specific objective of examining 

the perceptions and impact of tobacco control policies. Instruments developed in other ITC 
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surveys9 were adapted for bidi and smokeless tobacco use. The study protocols and 

instruments were approved by the Institutional Review Boards in Canada and India.

The survey was conducted in 4 states: Bihar, West Bengal, Madhya Pradesh and 

Maharashtra using a multistage cluster sampling design.9 The principal/capital city in each 

state (Patna in Bihar, Kolkata in West Bengal, Indore in Madhya Pradesh and Mumbai in 

Maharashtra) and its surrounding rural areas within a diameter of 50 kilometers were chosen 

for sampling.

In each state, a minimum total of 2,000 households (1500 urban+500 rural) were enumerated 

to recruit at least 2000 tobacco users and 600 non-users using a probability sampling 

procedure.9 A total of 8,051 users and 2,534 non-users were surveyed from all four states.

Data collection and Measures

Face-to-face interviews were conducted in local languages (Bengali in West Bengal; 

Marathi in Maharashtra and Hindi in Bihar and Madhya Pradesh) after obtaining written 

informed consent. A token of appreciation was offered to the respondent. The survey 

included questions relating to existing tobacco policies; tobacco use and demographics. The 

survey instruments are available at http://www.itcproject.org/surveys.

Specific questions were asked regarding a) the brand of smoking product last purchased, if 

the brand choice was based on the price, whether it was their usual brand; b) the quantity 

purchased, loose or in a pack and c) the price paid in Rupees (Rs.). Based on the money 

spent and the quantity reported, the unit price was obtained and it was expressed in Rupees 

(Rs.). Additionally, respondents were asked to report the average number of times they 

smoked their respective product in a day. The ‘frequency of smoking per day’ in this paper 

is assumed to represents the number of sticks smoked per day and is hereafter referred as the 

‘daily consumption’ (expressed in times/day). The price reducing purchase-behaviors 

considered for this paper were: 1) form of purchase (‘purchase in pack/s’ or ‘purchase in 

loose’) and 2) choice of brand based on its price (yes/no).

In total, there were 2,060 smokers among 8,051 tobacco users. We considered only 

exclusive cigarette (n=497) and exclusive bidi (n=436) smokers to avoid recall problems 

among users of multiple products. Almost all smokers were males (>99%) and daily 

smokers (93%) and hence, the analysis was restricted to male daily smokers. We included 

only those respondents who provided information for all of the three variables: price, brand, 

and frequency of consumption (how many excluded?). We dropped obvious outliers such as 

those who reported smoking 75 bidis a day (n=1); those who smoked >40 cigarettes a day 

(n=2) and those who reported unit price of cigarettes as Rs. 20 (n=1). Thus the analysis was 

restricted to 719 smokers (383 cigarette and 336 bidi smokers) (Table 1).

Statistical Analyses

We looked at the variation of average unit prices and average daily consumption across 

different sample characteristics (demographics and price reducing purchase-behaviors) and 

states. The monthly household income of a family was categorized as low’ (< Rs. 5,000); 

moderate (Rs. 5,000-15,000), and high (> Rs. 15,000). The literacy level was categorized as 
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low (illiterate or educated only till middle school); moderate (up to 12 years of education), 

and high (graduates and above). Smokers reported buying 28 brands of cigarettes and 49 

brands of bidis. We analyzed brands that were reported by >5% of the smokers (total five 

cigarette and three bidi brands). The determinants of ‘unit prices’ and ‘daily consumption’ 

were assessed independently using two regression models. Third regression model was used 

to assess the impact of ‘unit prices’ on ‘daily consumption’. The regression coefficient was 

considered to be significant if the p value was ≤0.05. Analyses were performed using 

Statistical Package for Social Sciences (SPSS) version 13.

Results

Unit price and daily consumption

Sample characteristics—The mean unit price of cigarettes (Rs. 3.1) was much higher 

than that of bidis (Rs. 0.4) (Table 1). The mean daily consumption was higher among bidi 

smokers (14) as compared to cigarette smokers (8). About 60% of the cigarette smokers and 

over 70% of the bidi smokers were aged between 31 and 60 years. The prices paid per 

cigarette decreased with age and increased with education. The most of the bidi smokers 

(89%) purchased bidis in packs (containing ~20-25 sticks); whereas, just 36% of the 

cigarette smokers purchased cigarettes in packs (containing ~10 sticks). The prices paid 

were lower and daily consumption was higher among smokers who purchased cigarettes or 

bidis in packs instead of buying them in loose sticks.

State-specific brands of cigarettes and bidis—West Bengal had the highest number 

of cigarette smokers (49%) of the total as compared to other states (Maharashtra: 19%; 

Madhya Pradesh: 16%; Bihar: 16%) (Table 2). Eighty percent of the cigarette smokers used 

mainly five brands of cigarettes [‘Brand A’ (46%), ‘Brand B’ (14%), ‘Brand C’ (9%), 

‘Brand D’ (6.2%), and ‘Brand E’ (5.7%)]. ‘Brand A’ was widely used across all four states. 

In West Bengal, the price of ‘Brand A’ was lower (Rs. 3.0) and its daily consumption was 

higher (9) than other states (price: Rs. 3.7-3.9; daily consumption: 4-7). ‘Brand B’ was 

mainly found in West Bengal where its price and daily consumption were similar to that of 

‘Brand A’. ‘Brand C’ was mainly reported by the smokers from Madhya Pradesh (5%) and 

Maharashtra (4%). Its price and daily consumption were higher in Madhya Pradesh than 

Maharashtra. ‘Brand D’ was exclusively reported by smokers from West Bengal and was the 

cheapest (Rs. 2.1) among all. ‘Brand E’ was found only in Maharashtra.

Madhya Pradesh had the highest number (53%) of bidi smokers of the total (West Bengal: 

29%; Maharashtra: 18%) (Table 3). Bihar did not have daily exclusive bidi smokers. Fifty 

seven percent of the bidi smokers used mainly three brands of bidi [‘Brand F’ (43%), ‘Brand 

G’ (8%) and ‘Brand H’ (6%)]. ‘Brand F’ had highest (15) daily consumption and it was 

reported by the smokers exclusively from Madhya Pradesh. ‘Brand G’ was cheapest (Rs. 

0.2) among all and it was reported by the smokers who were exclusively from West Bengal. 

‘Brand H’ was mainly reported from Maharashtra and it had highest price (Rs. 0.5) and 

lowest daily consumption (12) among all.
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Regressions

We found that the price paid per unit of cigarette significantly decreased with age (β= −0.42) 

and increased with education (β= 0.25) (Table 4). The price paid per bidi was lower if 

purchased in packs (β: −4.18) instead of loose. The daily consumption of cigarettes and bidis 

was higher (β: 5.30 and 7.72 respectively) among those who bought them in packs compared 

to their counterparts. The differences were observed in daily consumption of cigarettes and 

bidis across the states (β: 0.11 and 0.42 respectively). The daily consumption of cigarettes 

and bidis was found not to be influenced by their unit prices.

Discussion

It has been consistently reported that the bidis are much less expensive than cigarettes in 

India. For example, in John's study (2004-05), the average unit price of bidis was Rs. 0.17 

whereas that of cigarettes was Rs. 1.4.4 The Global Adults Tobacco Survey, India (GATS, 

2009-10) also showed similar results of average unit prices of bidis (Rs. 0.26) and cigarettes 

(Rs. 2.2).1 Our study was conducted in 2010-11 and we found similar price-difference 

between bidis (Rs. 0.4) and cigarettes (Rs. 3.1). More recent estimates from a study from 

Rajasthan (2012) also re-confirmed the fact that bidis (Rs. 0.36) are much less expensive 

than cigarettes (Rs. 3.0), costing just one-eighth of the price of a cigarette.10 These results 

show that the prices of bidis and cigarettes have increased gradually from 2004 to 2012 in 

India, whereas the price-difference between the two remained identical. The possible reason 

for such price difference could be the lower production cost of bidis as compared to 

cigarettes. In addition, there is difference in excise tax imposed on both the products where 

bidis are taxed lower than cigarettes.4 Due to this; bidis are used as a popular form of 

smoking tobacco in India while outselling the cigarettes by a ratio of 8:111.

The price of cigarettes in India is much less as compared to that of other nations. In other 

developed nations, the average price per pack (containing 20 cigarettes) of the most popular 

brand in 2010, is given here- (Price per pack in USD- UK: 9.8; France: 7.3; USA: 5.7; South 

Africa: 3.0; Thailand: 1.8)12 where, an increase in prices led to reduction in 

consumption13-16. In our study, the price per pack (of 20) of the most commonly used brand 

(‘Brand A’), which had highest average unit price among all, was found to be ~1.3 USD i.e. 

Rs. 68. Hence, it is evident that although cigarettes are priced approximately eight times 

higher than bidis in India, they are still inexpensive if compared internationally.

In India, cigarettes and bidis are available in variety of brands. In the GATS, India, 

numerous brands were reported by the smokers (cigarettes: 350; bidis: >2000).1 Similarly in 

our study, the smokers reported variety of brands (cigarette: 28; bidi: 49). To address the 

endogeneity bias while reporting prices, we averaged the unit prices over states and brands. 

We found that the prices of cigarettes (Rs. 2.1 to 3.4) and bidis (Rs. 0.2 to 0.5) varied greatly 

across brands. Moreover, even those within the same brand varied across states. For 

example, the unit price of ‘Brand A’ of cigarette was Rs. 3.0 in West Bengal whereas it was 

Rs. 3.9 in Bihar. This indicates that there is huge variety of cigarettes and bidis available in 

India and great variability in prices exists across different brands and states (possibly due to 

different taxes according to states and product characteristics). This may provide smokers 

with an opportunity to opt for cheaper choices/sources of cigarettes and bidis.
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Various economic studies from India have shown that the price-increase of cigarettes and 

bidis would lead to decrease in tobacco consumption.3-4,6 On the contrary, we found that the 

prices of both cigarettes as well as bidis didn't have any impact on their daily consumption. 

This contradictory finding in our study could be due to the fact that the form of purchase 

(pack or loose) and states in our study highly influenced the price and consumption. In our 

study, we found that the smokers who had higher daily consumption bought cigarettes or 

bidis in packs so that they could spend less per unit. The results are comparable with the ITC 

China survey, where smokers who smoked 11 to 19 cigarettes or ≥20 cigarettes daily were 

more likely to buy cigarettes in cartons (OR: 1.65 and 2.32 respectively) compared to those 

who smoked ≥10 cigarettes daily.8 Similarly, in our study, the smokers who smoked 11 to 

19 or ≥20 sticks of cigarette/bidi per day were more likely (OR- cigarette smokers: 3.5 and 

9.46; bidi smokers: 4.29 and 24.1 respectively) to buy cigarettes/bidis in packs. 

Additionally, Chinese smokers were found to be engaged into price-reducing purchase 

behaviors such as purchase in cartons instead of packs and those who purchased cigarettes in 

cartons paid 10% less per pack.8 We also found that the bidi smokers who purchased bidis in 

packs spent almost half the price than those who purchased in loose/singles. So, even if we 

double the existing price of a bidi pack, the consumption would at least reduce by four times 

among those who smoke ≥10 bidis daily; and by 25 times among those who smoke ≥20 

bidis daily.

Our work has certain limitations. First, the estimates of prices and daily consumption were 

self-reported which are subject to reporting bias. However, we used data collected from 

daily and exclusive users and averaged the prices over states and brands to mitigate this bias. 

Second, our study assumes that the frequencies of consumption of cigarettes and bidis 

represent quantities consumed per day of each type. While this might be close to accurate 

for bidis, there is a very slight possibility that a few cigarette smokers might be consuming 

one unit for more than one time.

Bidis are very inexpensive compared to cigarettes in India and hence, the prices of bidis do 

not influence their consumption. Cigarettes although more expensive than bidis, still seem 

very cheap if compared internationally and hence, the price of cigarettes do not influence 

their daily consumption. Therefore, the prices of bidis and cigarettes need to be increased 

substantially to reduce their consumption. After bifurcating the purchase behaviors into 

purchase in ‘packs’ versus ‘loose/singles’, it was found that among those who purchased 

bidis/cigarettes in loose, the consumption was lower and vice-versa was also true. This was 

perhaps due to the fact that the unit prices were lower if purchased in packs and higher if 

purchased in loose. Therefore, the compensatory behaviors such as ‘purchase in bulk 

quantity’ need to be taken into account while increasing the taxation to increase prices. 

There is a variation in prices of bidis and cigarettes across different states and different 

brands and this variation needs to be reduced. The price-changes are driven by changes in 

taxes and the taxing mechanism in India is very complex. For example, the excise tax for 

cigarettes is based on its length and for bidis it is based on whether is machine-made or 

hand-made.17 Hence, the pricing and taxing structure in India should be made simpler to 

make it comparable across products and it should be adjusted for inflation on regular basis.
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Key Messages

The bidis and cigarettes seem very cheap in India; therefore, their prices do not influence 

their daily consumption. The prices of bidis and cigarettes need to be increased 

substantially across states and brands to make them more uniform; while accounting for 

compensatory behaviours like purchase in bulk, to reduce consumption.
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Table 1

Sample Characteristics

N=719
Daily Exclusive Cigarette Smokers (53%) Daily Exclusive Bidi Smokers (47%)

n PPU
1
 X̄

a
 (LB

b
-UB

c
) CPD

2
 X̄

a
 (LB

b
-UB

c
) n PPU

1
 X̄

a
 (LB

b
-UB

c
) CPD

2
 X̄

a
 (LB

b
-UB

c
)

Daily users 383 3.1 (3.0-3.2) 8(7-8) 336 0.39 (0.36-0.43) 14 (13-15)

Demographics

Age
3

18-30 years 117 3.6 (3.4-3.8) 7 (6-8) 34 0.40 (0.23-0.56) 13 (10-16)

31-60 years 226 2.9 (2.8-3.1) 8 (7-9) 245 0.39 (0.35-0.43) 15 (14-16)

61 and above 35 2.6 (2.3-2.9) 7 (5-8) 57 0.42 (0.33-0.51) 12 (10-14)

Income
4

Low 48 2.6 (2.3-3.0) 7 (5-8) 143 0.33 (0.29-0.38) 14 (13-16)

Moderate 217 3.1 (3.0-3.2) 7 (6-7) 157 0.44 (0.38-0.50) 14 (13-16)

High 109 3.4 (3.1-3.6) 10 (9-11) 26 0.45 (0.25-0.65) 14 (11-16)

Education
5

Low 124 2.8 (2.6-2.9) 8 (6-9) 261 0.39 (0.35-0.43) 15 (13-16)

Moderate 136 3.1 (2.9-3.3) 8 (7-9) 63 0.42 (0.33-0.51) 14 (12-15)

High 123 3.4 (3.2-3.6) 8 (7-9) 10 0.34 (0.26-0.43) 12 (8-16)

Locality

Urban 342 3.2 (3.0-3.3) 8 (7-8) 154 0.41 (0.35-0.48) 14 (12-15

Rural 41 2.8 (2.5-3.1) 7 (4-9) 182 0.38 (0.34-0.42) 15 (13-16)

Price reducing purchase-behaviors

Form of purchase

Loose 247 3.2 (3.1-3.3) 6 (5-6) 34 0.80 (0.52-1.08) 8 (6-9)

Pack 136 2.9 (2.7-3.2) 11 (2-12) 302 0.35 (0.33-0.37) 15 (13-14)

Brand-choice based on price
6

Yes 129 3.1 (2.9-3.2) 7 (6-8) 63 0.45 (0.31-0.58) 16 (13-19)

No 253 3.2 (3.0-3.3) 8 (7-8) 272 0.38 (0.35-0.42) 14 (13-15)

1
PPU= Price Per Unit in Rs.

2
CPD= Consumption Per Day in no. of sticks

a
X ̄= Mean

b
LB= Lower Bound

c
UB= Upper Bound

3
Five cigarette smokers under age 18 are not included in table

4
Nine cigarette smokers and 10 bidi smokers have not reported their income

5
Two bidi smokers have not reported their education level
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6
One smoker of each product didn't report if his brand-choice was based on price.
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Table 4

Determinants of ‘paid unit price’ and ‘daily consumption’ and impact on ‘daily consumption’ controlling for 

‘unit price’

Tobacco product Sample characteristics

Determinants of ‘unit 
price’

Determinants of ‘daily 
consumption’

Impact on ‘daily 
consumption’ controlling for 

‘price’

β β β

Cigarette1 Age −0.42* 0.19 0.21

Education 0.25* −0.14 −0.15

U/R −0.25 −1.14 −1.13

State −0.01 0.11* 0.11*

Form of Purchase −0.09 5.30* 5.30*

Bidi 2 U/R 0.16 0.30 0.28

State 0.11 0.42* 0.41*

Form of Purchase −4.18* 7.72* 8.23*

β: Regression Coefficient (adjusted)

1
Linear regressions adjusted for age, education, locality, state and form of purchase

2
Linear regressions adjusted for locality, state and form of purchase (age and education were not included in the regression model for bidis as they 

were found not be associated with ‘price’ and ‘consumption’ at univariate level)

*
P<0.05.
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