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Abstract

Introduction: State value-added taxes (VAT) on tobacco products have been increased significantly 
in recent years in India. Evidence on how these VATs were associated with smoking is highly 
needed.
Methods: State bidi and cigarette VAT rates were linked to Global Adult Tobacco Survey (GATS) 
India 2009–2010 and Tobacco Control Policy (TCP) India Survey waves 1 (2010–2011) and 2 (2012–
2013), respectively. These linked data were used to analyze the associations between bidi VAT rates 
and bidi smoking, between cigarette VAT rates and cigarette smoking, and between the two VAT 
rates and dual use of bidis and cigarettes. Weighted logistic regressions were employed to exam-
ine GATS cross-sectional data, whereas generalized estimating equations (GEE) were employed to 
examine longitudinal TCP data. We further stratified the analyses by gender.
Results: A 10% increase in cigarette VAT rates was associated with a 6.5% (p < .001) decrease in 
dual use of cigarettes and bidis among adults and a 0.9% decrease (p < .05) in cigarette smoking 
among males in TCP; and with a 21.6% decrease (p < .05) in dual use among adults and a 17.2% 
decrease (p < .001) in cigarette smoking among males in GATS. TCP analyses controlling for state 
fixed effects are less likely to be biased and indicate a cigarette price elasticity of −0.44. As female 
smoking prevalence was extremely low, these associations were nonsignificant for females.
Conclusions: Higher state cigarette VAT rates in India were significantly associated with lower cig-
arette smoking and lower dual use of cigarettes and bidis. Increasing state VAT rates may signifi-
cantly reduce smoking in India.
Implications: Both Global Adult Tobacco Survey and Tobacco Control Policy (TCP) India datasets 
suggest that higher state cigarette value-added tax rates were significantly associated with lower 
male cigarette smoking and lower dual use of cigarettes and bidis among all adults in India. TCP 
analyses indicate a cigarette price elasticity of −0.44. As shown in this study, state tobacco taxes 
in the current taxation system are likely effective in reducing smoking. Given this, a future central 
goods and service tax (GST) system could consider keeping states’ authority in implementing local 
tobacco taxes or designing a GST system that is equally or more effective in reducing tobacco use.
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Introduction

Tobacco use results in considerable public health and medical care 
costs in India.1,2 As shown in the 2009–2010 Global Adult Tobacco 
Survey (GATS), 24.3% of Indian male adults and 2.9% of female 
adults were current tobacco users, and the prevalence of use was 
higher among older people3,4 In addition, the form of tobacco use 
varies by demographic characteristics—bidi smoking prevalence in 
rural regions is nearly twice as high as in urban regions.5 In fact, 
cigarette smoking is positively associated with wealth and educa-
tion, while bidi smoking and dual use of bidis and cigarettes are 
negatively associated with wealth.6 As the affordability of tobacco as 
a category continues to grow, the more expensive form—cigarettes 
have been gradually gaining popularity and younger and illiterate 
smokers have been shifting from bidi to cigarette smoking.7,8

Despite tax and price increases being arguably the single most 
effective policy in tobacco control,9 evidence of their effectiveness 
in India is mixed. John10 estimated price elasticity for tobacco to 
range from −0.4 to −0.9, with a larger impact seen for bidis and 
leaf tobaccos than for cigarettes. Guindon et al.11 found that the 
price elasticity for bidis range from −0.60 to −0.95 and those for 
cigarettes range from −0.8 to −1.3. Joseph and Chaloupka12 used 
the Global Youth Tobacco Survey of India and estimated a high 
price elasticity of −2.7 for bidis and a moderate price elasticity of 
−0.4 for cigarettes, suggesting youth are more sensitive to bidi price 
increases than adults. Selvaraj et al.13 examined tobacco price elas-
ticity by economic status and found that bidi price elasticity ranges 
from −0.43 to −0.08 and cigarette price elasticity ranges from 
−0.83 to −0.26, with larger price effects seen in poorer groups. In 
contrast, using GATS India data, Shang et  al.14 found that there 
was no significant association between tobacco prices and quit-
ting smoking. Similarly, from analyses of the first wave of Tobacco 
Control Policy (TCP) India data, Pawar et al.15 found no signifi-
cant association between prices of smoked tobacco products and 
consumption.

Tobacco taxes in India also are very complicated with respect to 
their structures. Both central and state governments levy taxes on 
tobacco products, with lower rates for bidis than for cigarettes.8,16–19 
At the central level, quantity-based or specific taxes are imposed 
on both bidis and cigarettes. However, this specific rate varies by 
whether it is machine- or hand-made for bidis, by whether it has 
a filter or not, and by stick length for cigarettes. Significantly, bidi 
taxes are much lower than cigarette taxes.8,16–19 As a result, tax rates 
vary considerably by product characteristics. Given that the more 
complicated a tax system is, the more opportunities for smokers to 
switch down to cheaper products, this complicated tax system in 
India may render increasing taxes a less effective policy for tobacco 
control.8,16–19

State governments in India have also been granted the authority 
to impose value-added taxes (VAT) on tobacco products in the last 
decade, resulting in different tax rates across states.8 However, many 
states did not significantly raise their tobacco VAT rates until 2010, 
when they began to increase the VAT rates on bidis, cigarettes, and 
smokeless tobacco.8,20 Recently, India has been considering a reform 
of their tax system to a central goods and service tax (GST) system, 
which may return the power of levying taxes from state to central 
governments.13 Therefore, understanding whether state VATs have 
significantly raised prices and reduced smoking is much needed evi-
dence for their effectiveness as a TCP and for policy makers’ deci-
sions about whether or not to keep state authorities over tobacco 
VATs in the new system. However, to the best of our knowledge, 
there have not been any studies investigating this issue.

Even with rising tax rates, whether or not these tax increases 
sufficiently reduced the affordability of tobacco products is key to 
understand their impact on tobacco use. Studies show that cigarettes 
and bidis have been growing more affordable and that bidis are 
much more affordable than cigarettes.8,21,22 Kostova et al.21 showed 
that prices paid for 2000 sticks of bidis are barely 1% of India’s per 
capita gross domestic income, compared to 8% paid for the same 
number of cigarette sticks. As state VATs further increase tobacco 
prices on top of central excises, examining the association between 
VAT rates and tobacco use will also shed light on their role in reduc-
ing tobacco affordability.

Our study contributes to the existing literature in several aspects. 
First, this is the first study to analyze the association between state 
cigarette and bidi VAT rates and tobacco use, and thus provides 
important and timely evidence on the effectiveness of raising state 
VAT rates for tobacco control. Second, since the evidence of the 
association between prices and tobacco use is mixed, our analyses 
also add evidence on the estimates of such associations. Third, this 
study is the first to examine how bidi and cigarette taxes may influ-
ence dual use, which has not been studied before. Last, but not least, 
this study utilizes both GATS and TCP India data, two large-scale 
surveys that complement each other in sampling design and survey 
methods, making it a unique contribution to the literature.

Data
This study utilizes two large scale datasets (GATS and TCP India) 
with different sampling designs and measures of sociodemographic 
and policy environment information. GATS is nationally repre-
sentative household survey, whereas TCP India is longitudinal 
cohort survey of population in four states (Maharashtra, Madhya 
Pradesh, Bihar, and West Bengal) with a probability sampling 
design. Therefore, we created a flow chart (Figure  1) to summar-
ize and exhibit these two datasets and their corresponding variable 

Figure 1. Models and data sources for analyzing association between VATs and tobacco use.
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constructs and analytical methods. Despite the differences in survey 
and analytical methodologies, both surveys provide similar or com-
parable information on tobacco use and sociodemographic charac-
teristics. In addition, because same relationships between state VAT 
rates and smoking were studied, we anticipated similar findings from 
the two surveys and presented corresponding results together.

Global Tobacco Adult Survey
GATS India is a nationally representative survey of tobacco use 
among adults aged 15 years or older. Designed to monitor tobacco 
use and evaluate the effectiveness of tobacco control policies, GATS 
contains rich information on tobacco use behaviors, attitudes, expos-
ure to tobacco company marketing, and the tobacco control environ-
ment.22,23 GATS India was conducted during 2009–2010, covering 31 
states and territories and 99% of the total adult population of India.24 
Among the surveyed population, 51.7% were male and 70.8% lived 
in rural areas.5 As a nationally representative survey with a large sam-
ple size and a sampling design that provides national, regional, and 
state estimates, GATS India provides unique opportunities to under-
stand how state tobacco control interventions as well as national poli-
cies are associated with tobacco use behavior.24

Several standard questions from the GATS survey were used to 
measure tobacco use behaviors and related factors. Specific ques-
tions include: “On average, how many manufactured cigarettes/
rolled tobacco in paper leaf/bidis do you currently smoke per day/
per week?” and “How many manufactured cigarettes/rolled tobacco 
in paper leaf/bidis do you currently smoke during a usual week?” 
These questions were used to construct three tobacco use outcomes, 
which are: currently smoke cigarettes (noncigarette users are coded 
with 0 and cigarette current users are coded with 1), currently smoke 
bidis (nonbidi users are coded with 0 and bidi current users are 
coded with 1), and currently smoke both bidis and cigarettes (dual 
use of bidis and cigarettes are coded as 1 and other responses are 
coded as 0). Cigarette users include those who consume manufac-
tured cigarettes or hand-rolled tobacco paper.

Following the previous literature and the GATS economic ana-
lysis toolkit,14,25 we used a series of questions regarding assets and 
exposure to tobacco control policies as well as to tobacco market-
ing to create indices for each domain. In order to control for the 
influence of wealth on tobacco use,6 wealth index for each individ-
ual was constructed as the fraction of a list of assets owned by the 
respondent. Furthermore, state-level indices were constructed using 
self-reported exposure to control for the common tobacco control 
and marketing environments. These state-level indices also have 
advantages over corresponding individual-level exposure measures 
because they are less likely to be influenced by individuals’ tobacco 
use status and thus are less likely to be endogenous. Because mar-
keting of alternative tobacco products may be different,26 state-level 
tobacco control indices were constructed separately for bidis and 
cigarettes using self-reported exposure to worksite smoking bans 
and anti-smoking information with regard to each product. State-
level tobacco promotion indices were constructed using self-reports 
of exposure to advertising and other forms of promotion, for bidis 
and cigarettes, respectively. The averages of the bidi and cigarette 
indices were also constructed and used to control for the average 
tobacco-related environment when estimating the dual use of ciga-
rettes and bidis. Detailed methods can be found in Supplementary 
Table 1.

In addition to the wealth index, a variety of socioeconomic and 
demographic variables at the individual level, including gender (an 

indicator of being male), age, household size, being employed, resid-
ing in urban area and education (primary, secondary, high school, 
college or higher, with no education/less than primary as the omit-
ted variable), were constructed and controlled for in the empirical 
analyses.

TCP India Survey
The International Tobacco Control Policy Evaluation Project (the 
ITC Project) partnered with the Healis-Sekhsaria Institute for Public 
Health to conduct the Tobacco Control Policy India Survey (TCP 
India).15,27 In order to avoid confusion with the India Tobacco 
Company, the ITC Project is known as the TCP Project. TCP India 
was conducted in four states: Maharashtra, Madhya Pradesh, Bihar, 
and West Bengal. TCP India is a prospective cohort survey of adults 
aged 15 years or older, including both tobacco users and nonusers.27 
The first wave of TCP India was conducted between August 2010 
and October 2011, and the second wave was conducted between 
October 2012 and September 2013. Both waves were used in the 
analyses.

TCP India allows us to construct tobacco use variables that are 
identical to those in GATS, including currently smoking cigarettes, 
currently smoking bidis, and dual use of bidis and cigarettes. In add-
ition, socioeconomic and demographic variables at the individual 
level, including gender, age, being employed, residing in urban area, 
education (primary, secondary, college or higher, with no education/
less than primary as the omitted variable), and monthly household 
income (low: <5000 rupees, moderate: 5000–15 000 rupees, and 
high: ≥15 000 rupees), were also available and controlled for in the 
regression.

State VAT Rates
We obtained annual state-level VAT rates starting from 2010 for cig-
arettes and bidis from data collected by the Campaign for Tobacco-
Free Kids India team and VAT rates in 2009–2010 from ERC report 
of tobacco market in India. These VAT data are available on request. 
Between 2010 and 2013, the average state VAT on bidis increased 
from 5.5% to 14% and that on cigarettes increased from 15% to 
25%. Among the four TCP India states, Maharashtra’s bidi VAT rate 
increased from 0% to 5% in fiscal year 2012 and further to 12.5% 
in 2013, while its cigarette VAT rate increased from 20% to 25% in 
2013. In Madhya Pradesh, the bidi VAT rate increased from 12.5% 
to 23% in 2012, whereas the cigarette VAT rate did not change. 
In Bihar, the cigarette VAT rate increased gradually from 13.5% in 
2011 to 30% in 2013, with the bidi rate increasing from 0% to 
13.5% in 2013. In West Bengal, the cigarette VAT rate increased 
from 13.5% to 20% in 2011 and further to 30% in 2013, whereas 
no bidi VAT was imposed.

Methods and Analyses
We utilized both GATS and TCP India data to analyze the associa-
tions between VAT rates and tobacco use. Given that the two surveys 
are different in their survey methodology and sampling,27 we con-
ducted separate, but similar regressions using each. Despite the dif-
ference in data, we intended to analyze same tobacco use outcomes 
and test the hypothesis that higher VAT rates are associated with 
lower tobacco use.

In the first step, we linked GATS and TCP India with state VAT 
rates using state and year identifiers. Changes in VAT rates occur at 
the start of the fiscal year (April 1). Therefore, we matched each TCP 
respondent to the fiscal year of his/her responses. The GATS India 
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survey was conducted entirely within fiscal 2009—from August 
2009 through January 2010.3

One unique advantage of using both surveys is their comple-
mentarity. GATS was a nationally representative survey that covers 
nearly all states and territories, but a single cross-section lacks a time 
dimension. In contrast, TCP India was a longitudinal survey that 
follows a group of people over time, but that only surveyed people 
from four states and thus is not as comprehensive or representative 
as GATS survey. Examining data from both surveys provides a more 
complete picture than analyzing either alone. The models used in the 
analyses can be summarized by the following equations.

	 Y X Zi j i j i= VAT + + + GATS equationα β ρ ε ( ) �
	 Y X Zit jt it j it= VAT + + + TCP India equationα β ρ ε ( ) �
The distinction between the two equations is the presence of the sub-
script t in the TCP India equation, denoting its longitudinal design. 
Yi/Yit is one of three tobacco use outcomes and Xi/Xit is a vector of 
sociodemographic variables. In the GATS data, these X variables are 
gender, age, household size, employment status, residing in urban 
area, education, and wealth index. In the TCP India data, these X 
variables are gender, age, being employed, residing in urban area, 
education, and monthly household income. Zj is a vector of state-
specific controls. In the GATS data, these are the state tobacco con-
trol and marketing composite indices; in the TCP India analyses, 
these are state fixed effects. Because two waves of TCP India data 
were utilized, the regressions also included a linear year trend to cap-
ture the common time-varying factors such as an increase in national 
tobacco taxes. Year trend and state fixed effects were not included 
in the GATS analyses because it is a one-time cross-sectional survey.

A handful of previous studies have shown that bidis and ciga-
rettes have distinct markets and that there is a sociodemographic 
division between bidi and cigarette users.6,19 Wealthier and more 
educated tobacco users tend to use cigarettes.6 Guindon et  al.11 
employed a two-equation budgeting or Deaton Method to analyze 
the cross-price elasticity among tobacco and alcohol products and 
did not find conclusive substitution or complementary relationships 
between cigarettes and bidis. Using GATS data, we estimated the 
impact of cigarette on bidi use and vice versa using a two-stage least 
square method with corresponding VAT rate s as instruments (state-
level bidi promotion was also used as instruments for bidi use to 
address the weak instrument problem), and did not find significant 
impact of cigarette on bidi use or vice versa. As a result, we decided 
to estimate cigarette, bidi, and dual use separately, with cigarette 
VAT rates, bidi VAT rates, and cigarette and bidi VAT rates entered 
to the three separate equations, respectively.

Weighted logistic regression methods were used to analyze 
the GATS data, with standard errors clustered at the state level. 
Following previous studies using ITC Project data from other coun-
tries,18,28,29 generalized estimating equations (GEE) models with a 
logistic link, a binomial family and exchangeable correlation were 
used to analyze the TCP India data. GEE models extend generalized 
linear models by adjusting for correlated data and have been applied 
to analyze ITC Project panel data in many studies. Two sets of sensi-
tivity analyses were conducted to examine the validity of estimates. 
First, we dropped the year trend in the TCP analyses and utilized 
additional variation of VAT rates over time that was common to all 
states in the analyses. Second, we did not control for tobacco con-
trol index in GATS analyses that were potentially correlated with 
VAT rates. Third, bidi and cigarette equations were estimated jointly 

using GATS data by assuming that the error terms of the two equa-
tions are correlated. All analyses were conducted using Stata 14.

Results

Weighted summary statistics are shown in Table 1. After dropping 
observations with missing data for outcome variables and covari-
ates, the sample sizes are 20 950 for TCP India and 64 929 for GATS 
India. GATS final weights and TCP India longitudinal weights were 
used in the summary statistics and regressions. TCP India data shows 
that the prevalence of cigarette smoking, bidi smoking, and dual use 
were 11.5%, 10.7%, and 3.7%, respectively. The corresponding 
estimates from the GATS 2009–2010 data were 5.8%, 9.2%, and 
2.2%, respectively. The average bidi VAT rate was 6.3% for the TCP 
India data and 5.6% for the GATS data, whereas the average cigar-
ette VAT rate was 21.2% for TCP India and 14.6% for GATS. The 
higher rates for the TCP sample resulted from Madhya Pradesh and 
Maharashtra having among the highest state VAT rates in India, and 
the significant increases in these rates after 2010.8

Education profile shows that respondents in TCP survey were 
better educated compared with those in GATS survey: percentages 
of no formal education, primary, secondary/high school, and college 
education or above were 23.8%, 29.6%, 32.2%, and 14.3% in TCP 
survey, comparing to 31%, 24%, 36.7%, and 8.3% in GATS. Other 
summary statistics are relatively comparable across datasets. The 
average age was 40.5 in TCP and 35.9 in GATS and the percentage 
of males was 60% in TCP and 52% in GATS. In addition, 53% 
were employed at the time of survey and 71% lived in urban area in 
GATS, very similar to the corresponding estimates (49% employed 
and 67% in urban area) in the TCP data. Gender-specific summary 
statistics are reported in Supplementary Tables 1 and 2.

Results of the association between VAT rates and smoking out-
comes are presented in Table 2, with the first three columns showing 
TCP analyses and the last three showing GATS analyses. Despite 
their different sampling designs and the methods used, results gen-
erally suggest a negative association between higher cigarette VAT 
rates and lower cigarette smoking prevalence. Specifically, higher cig-
arette VAT rates were significantly associated with lower dual-use of 
cigarettes and bidis (p < .001 in TCP and p < .05 in GATS). In add-
ition, based on the GATS analyses, higher cigarette VAT rates were 
significantly associated with lower cigarette smoking among adults 
(p < .001). The corresponding elasticity estimates show that a 10% 
increase in cigarette VAT rates was associated with a 6.5% decrease 
in dual use in the TCP data and a 21.6% decrease in the GATS data. 
GATS results also indicate that a 10% increase in cigarette VAT rates 
was associated with a 17.2% decrease in cigarette smoking.

Results for males are shown in Table  3 and those for females 
are shown in Table 4. For males, analyses using both datasets prod-
uce similar conclusions. Higher cigarette VAT rates were signifi-
cantly associated with lower cigarette smoking (p < .05 in TCP and 
p <  .001 in GATS) and dual use (p <  .001 in TCP and p <  .05 in 
GATS). These estimates indicate that a 10% increase in cigarette 
VAT rates was associated with a 0.9% decrease in cigarette smoking 
and a 4.9% decrease in dual use among ITC male population, as well 
as a 16.9% decrease in cigarette smoking and a 21.3% decrease in 
dual use among GATS male population. Sensitivity analyses show 
very similar results (Supplementary Tables 3 and 4).

To make these VAT estimates more comparable to previous esti-
mates of price elasticities from India, we further adjusted them to 
account for the differences in the base on which the VAT was applied. 
For example, a 10% increase in price is equivalent to a “10% × price 
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Table 1. Weighted Summary Statistics

TCP GATS

Variables Mean SD Mean SD

Tobacco use
  Dual (bidi and cigarette) 0.037 0.189 0.022 0.147
  Bidi 0.107 0.309 0.092 0.289
  Cigarette 0.115 0.319 0.058 0.234
State VAT rates
  Bidi 0.063 0.083 0.056 0.075
  Cigarette 0.212 0.054 0.146 0.030
State-level indices
  Average tobacco control — — 0.343 0.083
  Average tobacco promotion — — 0.035 0.023
  Cigarette tobacco control — — 0.427 0.089
  Cigarette tobacco promotion — — 0.042 0.024
  Bidi tobacco control — — 0.395 0.091
  Bidi tobacco promotion — — 0.029 0.023
State dummies
  Bihar 0.206 0.404 — —
  West Bengal 0.267 0.443 — —
  Madhya Pradesh 0.262 0.440 — —
  Maharashtra 0.265 0.441 — —
Age 40.476 15.722 35.934 15.896
Age squared 1885.487 1430.722 1543.934 1387.754
Male 0.597 0.490 0.517 0.50
Household size — — 6.069 3.315
Wealth index — — 0.332 0.234
Income
  Low 0.205 0.404 — —
  Middle 0.577 0.494 — —
  High 0.189 0.391 — —
  Missing 0.029 0.167 — —
Education — —
  None 0.238 0.426 0.310 0.463
  Primary 0.296 0.457 0.240 0.427
  Secondary (high school not included in GATS) 0.322 0.467 0.287 0.452
  High school — — 0.080 0.271
  ≥College 0.143 0.350 0.083 0.276
Employed 0.486 0.500 0.528 0.499
Urban 0.666 0.472 0.708 0.455
N 20 950 64 929

Note: GATS final weights and TCP longitudinal weights were used.

Table 2. The association between bidi and cigarette VAT rates and smoking outcomes

TCP (N = 20 950) GATS (N = 64 929)

Bidi Cigarette Dual Bidi Cigarette Dual

Bidi VAT rate −0.240 — 1.135 1.096 — −0.854
(0.452) — (0.823) (1.812) — (2.566)

Cigarette VAT rate — −0.368 −3.176*** — −12.452*** −15.061*
— (0.241) (0.440) — (2.794) (7.290)

Elasticity estimates
Bidi VAT rate −0.013 — 0.070 0.055 — −0.047

(0.025) — (0.052) (0.090) — (0.141)
Cigarette VAT rate — −0.069 −0.650*** — −1.722*** −2.161*

— (0.045) (0.090) — (0.380) (1.045)

Note: TCP bidi analysis (Column 1) was estimated using random effect model because GEE model did not converge. Standard errors in parentheses.
+p < .1, * p < .05, **p < .01, ***p < .001.



Nicotine & Tobacco Research, 2018, Vol. 20, No. 11 1349

base” increase in the absolute value, whereas a 10% increase in VAT 
rates is equivalent to a “10% × VAT rates × tax base” increase in the 
absolute value. Conditional on the same tax or price base, a 10% 
increase in VAT rates will be smaller than a 10% increase in the 
rupee amount of prices. To make our estimates directly comparable 
with previous price elasticity estimates, we multiplied our VAT elas-
ticity estimate by a factor of 5, a number rescaling the average 20% 
cigarette VAT rate (10% × 5 × 20% × tax base) so that the absolute 
increase in taxes or prices was approximately “10% × tax base.” As 
a result, the findings using TCP data imply a price elasticity of −0.44 
for male cigarette smoking and a price elasticity around −3.25 with 
regard to male dual use. Findings using GATS data imply very large 
price elasticities that were about −8.6 to −10.8.

Discussion

Using GATS and TCP India data linked with state tobacco VAT 
rates, we studied the relationship between state VAT rates and smok-
ing. Results show that the prevalence of bidi smoking was very simi-
lar in both datasets (10.7% in TCP and 9.2% in GATS), whereas 
cigarette smoking and dual use were higher in the TCP India data 
(11.4% cigarette use and 3.7% dual use in TCP versus 5.8% cig-
arette use and 2.2% dual use in GATS). Given that some evidence 
suggests cigarette smoking is more prevalent in higher income or 
higher educated populations in India,13 the higher prevalence of cig-
arette smoking and dual use in the TCP India data may be driven 
by the fact that the surveys were conducted in large cities and sur-
rounding suburban areas where people are higher-educated and thus 

have higher income. This hypothesis is confirmed by the descrip-
tive statistics for education; compared to the GATS, the TCP India 
sample has a smaller population with no formal education (23.8% 
vs. 31% in GATS) and a larger population with a college degree or 
higher (41.3% vs. 8.3% in GATS). In addition, the prevalence of cig-
arette smoking in West Bengal, one of the four TCP states, was much 
higher than the national average.3

We find that a 10% increase in cigarette VAT rates was associ-
ated with a 6.5% decrease in adult dual use of cigarettes and bidis 
and a 0.9% decrease in male cigarette smoking in TCP data, as well 
as with a 21.6% decrease in adult dual use and 17.2% decrease in 
cigarette smoking in GATS data. There are several reasons why the 
estimated associations of cigarette VAT rates with cigarette smoking 
and dual use were greater when GATS data were used, as compared 
to when TCP data were used. First, GATS estimates are very likely 
inflated because the data are a one-time cross-sectional snapshot 
that do not have a time dimension. As a result, the VAT estimates 
also reflect the associations between other factors and tobacco use 
behaviors, such as state-level tobacco use sentiment and the central 
tobacco control policies and tax increases, whereas these confound-
ers were controlled for in TCP analyses using state fixed effects and 
a common year trend. Second, as aforementioned, compared to the 
GATS survey, TCP India surveys were conducted in large cities and 
surrounding suburban areas where people are higher-educated and 
have higher income. Therefore, TCP respondents may be less sensi-
tive to tax and price increases because tobacco products are more 
affordable for them than for GATS respondents, who are more rep-
resentative of the average Indian population.

Table 3. The association between Bidi and Cigarette VAT Rates and Smoking outcomes, male

TCP (N = 12,425) GATS (N = 31,613)

Bidi Cigarette Dual Bidi Cigarette Dual

Bidi VAT rate −0.168 — 1.234 0.859 — −1.475
(0.431) — (0.837) (1.884) — (2.553)

Cigarette VAT rate — −0.506* −2.438*** — −12.818*** −15.054*
— (0.248) (0.458) — (2.877) (7.226)

Elasticity Estimates
Bidi VAT rate −0.009 — 0.081 0.040 — −0.081

(0.024) — (0.055) (0.087) — (0.140)
Cigarette VAT rate — −0.088* −0.489*** — −1.692*** −2.128*

— (0.043) (0.092) — (0.366) (1.012)

Note: standard errors in parentheses, +p < 0.1 *p < 0.05, **p < 0.01, ***p < 0.001

Table 4. The association between Bidi and Cigarette VAT Rates and Smoking outcomes, female

TCP (N = 7,562) GATS (N = 33,316)

Bidi Cigarette Dual Bidi Cigarette Dual

Bidi VAT rate 0.008 — — 2.925 — 6.010
(1.912) — — (2.785) — (3.886)

Cigarette VAT rate — 0.626 — — −9.298 −18.017
— (6.553) — — (8.236) (11.490)

Elasticity estimates
Bidi VAT rate 0.0005 — — 0.157 — 0.330

(0.104) — — (0.149) — (0.213)
Cigarette VAT rate — 0.125 — — −1.349 −2.626

— (1.310) — — (1.196) (1.673)

Note: standard errors in parentheses.
+p < .1, *p < .05, **p < .01, ***p < .001.
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Nevertheless, given that a cross-sectional comparison of jurisdic-
tions that have undergone policy change tend to yield larger esti-
mates,30,31 the GATS analyses likely provide the upper bounds for 
estimates of the associations between VAT rates and smoking out-
comes. Furthermore, because TCP analyses adjusted for the common 
trend in tobacco control efforts across the four states and examined 
a population more educated than the general Indian population, the 
estimates using TCP data are likely to provide the lower bounds. 
These findings are also consistent with previous studies that conclude 
that increasing taxes and prices reduces smoking in India.10,12,13,32

Compared to GATS estimates, TCP estimates are less likely to 
be upward biased by tobacco control policies and tax increases 
implemented by the central government. Findings using TCP data 
also imply a price elasticity of −0.44 for male cigarette smoking 
that is comparable to the estimates from John10 and Joseph and 
Chaloupka.12 Regardless, both GATS and TCP data show a greater 
association of cigarette VAT rates with dual use than with exclu-
sive cigarette use. This greater association is likely due to that dual 
users are more sensitive to increasing cigarette prices than exclusive 
cigarette users since they can switch to exclusive bidi use or quit 
smoking all together. This hypothesis is also supported by previous 
studies showing that bidi and cigarettes are distinct markets owing 
to a combination of cultural and consumer perception differences 
between the two products.5,19 In addition, unlike cigarette market 
that is dominated by Indian Tobacco Company and several big play-
ers,33 bidis are produced by many small-scale firms and contractors 
that hire part-time workers, women and children to keep price low.34 
Therefore, it is likely that dual users who have already straddled the 
two markets are a group of smokers different from exclusive bidi or 
cigarette smokers.

This study did not find significant associations of bidi VAT rates 
with either bidi smoking or dual use, which may be due to a var-
iety of reasons. First, bidis remained very cheap even with significant 
increases in VAT rates because of their low costs.34 Recent studies 
consistently show that bidis are very affordable in India.7,8,19,21,22,35 
Therefore, consumers may not be as responsive to changes in lower 
bid prices as to changes in higher cigarette prices, supported by evi-
dence that price elasticity tends to increase as prices go up and that 
price elasticity for bidis was found to be smaller than that for ciga-
rettes in several studies.11–13,36 Second, the complicated tax structure 
for bidis may reduce the amount of tax increases passed to price and 
thus decrease the effectiveness of bidi taxes.37 Third, studies show 
that cigarettes are displacing bidis as income grows,7,8 dual smokers 
may become more sensitive to cigarette prices than to bidi prices.

Our analyses have several limitations. First, due to the differ-
ence in survey methodology, we could not pool TCP and GATS 
India together to exploit tax changes over a longer period to identify 
the causal impacts of increasing VAT rates on tobacco use. Second, 
because of the same data limitation, we were unable to assess quit-
ting and substitution behaviors while controlling for common 
confounders. Future research using repeated cross-sectional or longi-
tudinal data will address these limitations. Third, although bidi and 
cigarette equations may be estimated more efficiently under a bivari-
ate framework, there is no canned command in Stata to conduct 
such an analysis in combination with GEE in a longitudinal context. 
Nonetheless, we estimated a bivariate Probit model using GATS data 
and showed similar results regarding the association between VAT 
rates and tobacco use.

In sum, this is the first article that utilizes both TCP and GATS 
India to investigate the association between state tobacco VAT rates 

and smoking outcomes. Despite different sampling methods, both 
data support the conclusion that increasing cigarette VAT rates were 
significantly associated with decreased dual use of cigarettes and 
bidis, and with decreased cigarette use among males. These findings 
provide compelling evidence on the potential effect of higher state 
tobacco VAT rates in reducing smoking. Specifically, our TCP results 
suggest that higher cigarette VAT rates at the state level were associ-
ated with lower male cigarette smoking and lower dual use of ciga-
rettes and bidis among all adults, after controlling for state-specific 
tobacco use sentiment and common policies and tax increases at the 
central government level. As tobacco products become more afford-
able as income grows,8 state VAT rates can be an effective policy tool 
to reduce the affordability of tobacco and ultimately reduce tobacco 
use and its consequences in combination with other tobacco control 
policies and prevention measures. In addition, state VATs are levied 
on values and not eroded by inflation, and thus serve as a good com-
plement to the specific central tax in reducing tobacco use.38 In fact, 
the larger estimates of the negative association between state VAT 
rates and tobacco use in GATS data already indicate that the com-
bined central and state tax effects may be greater.

Furthermore, recent studies show that cigarettes are displacing 
bidis,7,8 particularly among younger smokers and smokers with no 
formal education. Increasing cigarette VAT rates may be very effect-
ive in tobacco control through reducing both cigarette smoking and 
dual use, especially when bidi and cigarette markets are likely dis-
tinct and switching from cigarettes to bidis is unlikely to occur.5,19 
Policy makers and state governments could consider further increas-
ing cigarette taxes including VAT rates, as part of a comprehensive 
list of tobacco control measures, to help achieve their tobacco con-
trol goals. Our results also illustrate several challenges for tobacco 
control in India. First, similar to previous studies,10,11 we estimated 
a moderate price elasticity around −0.44. The collective evidence 
indicates that there is room for India to improve the effectiveness of 
tax increases in reducing smoking. In particular, a handful of studies 
have pointed out that the complicated tax structure in India may 
have dampened the effectiveness of raising taxes as a tobacco control 
policy since it leads to more tax avoidance opportunities, including 
trading down to less taxed, cheaper brands.8,16–18 The complicated tax 
structure also exacerbates the problem of low bidi prices by reducing 
how much tax increases are passed to prices.37 Policy makers and 
governments may consider simplifying India’s complex tobacco tax 
system during the broader discussions on tax reform. Second, we 
find that VAT rates imposed on bidis were about one-third of those 
on cigarettes, which add to the already strong evidence that there is 
substantial room to raise bidi prices.8,19,37 The nonsignificant associ-
ation between bidi VAT rates and smoking also illustrates that the 
bidi taxes may not be salient or high enough to reduce bidi smoking 
given the high affordability of bidis. Therefore, bidi taxes and prices 
need further and more sizable increases to reduce bidi smoking in 
India, as a complement to other tobacco control measures that India 
has committed to implement under the World Health Organization 
(WHO) Framework Convention on Tobacco Control (FCTC).38–40

In conclusion, state tobacco VAT rates, particularly higher cigar-
ette VAT rates, are an effective means of reducing tobacco use and 
could lead to public health benefits when implemented with other 
effective tobacco control measures.38–40 As the tax reform in India 
is moving towards a central GST system which may abolish state 
governing in local tobacco taxation, the new GST system could con-
sider the effectiveness of state tobacco taxes in reducing smoking to 
either allow states to keep their authority in raising local tobacco 
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taxes or to design a GST system that is equally or more effective in 
reducing tobacco use.

Supplementary Material

Supplementary data are available at Nicotine and Tobacco Research 
online.
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