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ABSTRACT
Background  Vietnam is a country with very high 
smoking rates among men. According to a Global Adult 
Tobacco Survey (GATS) conducted in 2015, the daily 
smoking prevalence among Vietnamese men was 39%.
Methods  We used data from the 2010 and 2015 
Vietnamese GATSs and cigarette price data from General 
Statistics Office of Vietnam. Since smoking prevalence 
is low among women, we only considered men. Using 
discrete-time hazard models, we estimated the effect 
of cigarette prices on smoking onset and cessation. 
Sensitivity analyses are conducted using different model 
specifications.
Results  We find that higher cigarette prices reduce 
the probability of smoking onset. A 1% increase in the 
cigarette price reduces the hazard of smoking onset by 
1.2% (95% CI −2.12% to −0.28%). This suggests that 
increases in tobacco taxation, which translate to price 
increases, can reduce smoking onset. We did not find 
evidence that cigarette prices impact smoking cessation 
among men in Vietnam.
Conclusion  Vietnam should continue to increase 
excise taxes on tobacco products to reduce smoking 
onset. Since smokers are resilient to excise tax increases, 
other tobacco control policies, such as smoke-free areas 
and tobacco advertisement bans, should be better 
enforced to encourage people to quit. Other policies not 
yet implemented, such as plain packaging of tobacco 
products, may also encourage smokers to quit.

INTRODUCTION
There is a broad consensus that higher tobacco 
taxes and prices reduce tobacco consumption and 
smoking prevalence.1–4 However, empirical studies 
are not consistent regarding the magnitude of the 
effect of cigarette price on tobacco demand.1 2 5 
Moreover, several studies do not find a significant 
effect of increases in tobacco taxes or prices on 
smoking onset.6–9 Guindon conducted an extensive 
methodological review on smoking onset studies.10 
Existing studies show a diversity in magnitude of the 
tobacco price effect, which calls for more empirical 
studies to better understand the effects of tobacco 
pricing on smoking behaviour.

In this study, we examine the effect of cigarette 
prices and other determinants on smoking onset and 
cessation among Vietnamese men using discrete-
time hazard models. We do not consider women, 
as smoking prevalence (any tobacco) among 
women is very low, at 1.1% in 2015 according to 
the 2015 Global Adult Tobacco Survey (GATS). A 
main reason for the low smoking prevalence among 
women in Vietnam is a social norm that attributes 
female smoking to ‘inappropriateness’.11

Tobacco is estimated to cause over 40 000 deaths 
each year in Vietnam.12 Although Vietnam has made 
progress in tobacco control, such as issuing the Law 
on Prevention and Control of Tobacco Harms in 
2013 (the law prohibiting (1) tobacco advertise-
ment, (2) smoking in public places and (3) the sale 
of cigarettes to those under 18 years) and raising 
the excise tax to 65% in 2008 and to 70% of the 
pretax ex-factory price in 2016, the daily smoking 
prevalence among men remained unchanged from 
2010 to 2015.

Several studies investigate the relation-
ship between cigarette price and smoking in 
Vietnam.13–15 These studies find a negative associ-
ation between cigarette prices and smoking inten-
sity and participation. Using the Vietnam Living 
Standard Surveys in 1993 and 1998, Eozenou and 
Fishburn estimate the price elasticity for cigarette 
demand in Vietnam to be approximately −0.53.13 
Recently, using Vietnam Household Living Stan-
dard Surveys 2010–2016, Viet Nguyen et al shows 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ The negative effect of cigarette prices on 
smoking prevalence has been widely confirmed.

	⇒ However, empirical studies show mixed results 
on the effect of cigarette prices on smoking 
onset.

	⇒ There is less evidence on the effect of cigarette 
prices on smoking cessation in low-income and 
middle-income countries.

WHAT THIS STUDY ADDS
	⇒ We estimate the effect of the cigarette price on 
smoking onset and cessation among men using 
the most recent nationally representative data 
on smoking in Vietnam.

	⇒ We find that a 1% increase in cigarette price 
reduces the hazard of smoking onset of men by 
1.2%.

	⇒ We do not find evidence that cigarette prices 
impact smoking cessation among men in 
Vietnam.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Vietnam should continue to increase excise 
taxes on tobacco products, which reduces 
smoking onset.

	⇒ Smokers in Vietnam are resilient to excise 
tax increases. Thus, other tobacco control 
policies, such as smoke-free areas and tobacco 
advertisement bans, should be better enforced 
to encourage people to stop smoking.
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that the higher cigarette prices reduce the smoking participation 
and expenditure on tobacco products.15 A study of Guindon 
is closely related to our paper.16 Using the 2003/2004 Survey 
Assessment of Vietnamese Youth, Guindon investigates the effect 
of tobacco price on smoking onset in Vietnam. He finds that a 
1% increase in the consumer price index of tobacco products 
reduces the hazard of smoking onset among male subjects aged 
14–24 years by 1.6%.16

Our study is expected to contribute to the literature by 
providing recent empirical findings from Vietnam. Compared 
with previous studies on the effect of cigarette prices in Vietnam, 
our study differs in several aspects. First, we use more recent 
data (GATS 2010 and 2015). Second, we look at the effect of 
cigarette prices on the smoking onset of all adult men, while 
Guindon focuses on the smoking onset of young men.16 Third, 
we examine the effect of cigarette prices on not only the smoking 
onset but also the smoking cessation.

DATA AND DESCRIPTIVE STATISTICS
Smoking data
Data on smoking behaviours are obtained from GATS 2010 and 
2015. These surveys were conducted by the General Statistics 
Office of Vietnam (GSO), with technical support and funding 
from the WHO in 2010 and 2015. The 2010 and 2015 GATS 
collected information on demographic characteristics and 
tobacco use of individuals in 2010 and 2015, respectively. These 
surveys are nationally representative of men and women aged 
15 years and older. Specifically, 9925 individuals completed the 
questionnaires in 2010, and 8996 individuals in 2015.

The prevalence of smoking (any form of tobacco) among men 
over 15 years of age was 47.4% in 2010 and decreased slightly 
in 2015 to 45.3% (table 1). In 2010 and 2015, 38.7% were daily 
users (any form of tobacco). Manufactured cigarettes are the 
main tobacco product used in Vietnam. In 2015, 36.7% of men 
smoked cigarettes (compared with 39.7% in 2010), and 30.7% 
of men smoked cigarettes daily (compared with 31.3% in 2010). 
In the 2010 and 2015 GATS, the average ages of male respon-
dents (aged 15 and over) are 37.7 and 38.4, respectively.

In the GATSs, the age of smoking onset was identified by the 
question ‘At what age did you first start smoking tobacco daily?’ 
For people who did not remember onset age, a second question 
was asked: ‘For how many years have you been smoking daily?’ 
Using these two questions, we can identify respondents’ age to 
start smoking. In the 2015 GATS, the mean smoking onset age 

is approximately 20 years. The smoking onset in the 2015 GATS 
age ranges from 5 to 45.

The proportion of men who ever smoked on a daily basis and 
subsequently quit smoking was 24.2% in 2015. Quit age is iden-
tified using the question ‘How long has it been since you stopped 
smoking?’ In the 2015 GATS, the cessation age among subjects 
ranges from 10 to 85 with a mean of 39.

Cigarette price data
We obtain annual prices of Vinataba cigarettes over the years 
2001–2015 from the GSO. We use the real price (base year 2001) 
of Vinataba cigarettes in the regression analyses. Vinataba is the 
largest tobacco company in Vietnam. Vinataba cigarettes are the 
main product of the Vinataba company. The price of cigarettes is 
measured by the retail price of Vinataba cigarettes (per pack of 
20 cigarettes) at the provincial level (63 provinces). The market 
share of the Vinataba company in the Vietnam cigarette market 
was around 60% in 2016.17 Vinataba cigarettes are a mid-priced 
cigarette brand (18 600 Vietnamese Dong (VND) per pack of 20 
cigarettes in 2016, around US$0.82 using 2016 exchange rate).

Figure 1 shows that the average nominal Vinataba cigarette 
price increased by 164%, from 8738 VND/pack in 2001 to 20 
815 VND/pack in 2015 (US$1 was approximately equivalent 
to 18 500 VND in January 2010 and 21 500 VND in January 
2015). To get the real cigarette price, we adjust the nominal ciga-
rette price using the overall consumer price index (CPI). Because 
of relatively high inflation in Vietnam, the real price increased 
at a much smaller rate, approximately 20% from 2001 to 2015. 
During this period, the real per capita GDP of Vietnam increased 
by 109%, indicating increasing cigarette affordability over time. 
In this study, we focus on the 2001–2015 period, since cigarette 
price data are only available from 2001, and the latest GATS 
survey data were collected in 2015.

Our identification of the effect of the cigarette price depends 
not only on its overtime increase but also on its variation across 
provinces. In 2001, the average nominal Vinataba cigarette price 
varied from 6283 VND/pack in Dak Lak province to 15 251 
VND/pack in Bac Lieu province. In 2015, Hai Duong was the 
province with the lowest nominal Vinataba cigarette price at 
14 404 VND/pack, while Bac Lieu was still the province with 
the lowest Vinataba cigarette price at 30 778 VND/pack. The 
online supplemental figure S1 in the online supplemental mate-
rials presents the geographical pattern of the nominal price of a 
Vinataba cigarette pack across provinces in 2015.

It should be noted that the GSO constructs the tobacco CPI in 
Vietnam based on the prices of three tobacco products including 
Vinataba cigarettes, 555 cigarettes and water pipe tobacco. Data 
on the tobacco CPI are available for only 30 provinces. In this 
study, we use the Vinataba cigarette price instead of the tobacco 
CPI for the main analysis since its data are available for all the 
63 provinces of Vietnam. Moreover, using the cigarette price 
(instead of CPI), we computed the price elasticity of tobacco 
demand. However, we still use the tobacco CPI for robustness 
analysis (the results are reported in the online supplemental 
materials). Online supplemental figure S2 also shows a strong 
correlation between the tobacco CPI and the Vinataba cigarette 
prices with the correlation coefficient at 0.78.

ESTIMATION METHOD
Construction of pseudo panel dataset
We use discrete-time hazard models to estimate the effect of 
cigarette prices on smoking onset and cessation. We construct a 
pseudo panel to track male respondents over time. In the GATS 

Table 1  Smoking statistics among men in Vietnam

Indicators Year 2010 Year 2015

% of adults ≥15 years who currently smoke tobacco 47.4 45.3

% of adults ≥15 years who currently smoke tobacco 
daily

38.7 38.7

% of adults ≥15 years who currently smoke 
cigarettes

39.7 36.7

% of adults ≥15 years who currently smoke 
cigarettes daily

31.3 30.7

% of smoking cessation among ever-smokers daily 23.3 24.2

Average age of male respondents 37.7 38.4

Mean smoking onset age 19.9 19.7

Mean smoking cessation age 37.7 38.7

Total number of observations 5569 3983

Note: The sample includes male subjects from 15 years old.
Source: Estimation from GATSs 2010 and 2015.
GATS, Global Adult Tobacco Survey.
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data, the proportion of people who started smoking from 5 to 9 
years old is less than 0.1% in the sample. Thus, we expand the 
data on the smoking status of male respondents to the year of 
their age at 10. For the smoking onset, we create a dummy vari-
able coded as 0 for respondents in all years they had not become 
a smoker. If a respondent started smoking in a given year, the 
dummy variable is coded as one in that year, and the respon-
dent is dropped in the following years. For respondents who 
never start smoking, the dummy variable is equal to 0 in all the 
time periods. To estimate the impact of the cigarette price, we 
merge the cigarette price data with the pseudo panel dataset. The 
sample for onset analysis includes non-smokers and those who 
started smoking between 2001 and 2015. It should be noted that 
people who started smoking before 2001 are dropped from the 
sample because there is no price data to match these people to 
(data on the cigarette price is available from 2001). The final 
number of observations for the regression analysis is 33 939 
(expanded from 3513 individuals), and the number of individ-
uals who started smoking (also called events or failures in the 
duration model) is 831.

Figure  2A,B present the hazards and survival functions of 
smoking onset, while figure  2C,D present the hazards and 
survival functions of smoking cessation. Figure 2A shows that 
the hazard of smoking initiation is substantially high for people 
around the age of 20. It also shows a heaping effect, with signifi-
cantly higher risks of starting to smoke at ages 20, 25, 30 and 
35. In figure 2B, the survival functions are plotted using the full 
sample and the sample of ever-smokers.

For the smoking cessation analysis, which considers ever-
smokers (current smokers and quitters), we expand data using 
information on smoking onset age and cessation age. We create 
a dummy variable coded 0 for respondents in all years that 
they were smokers. In a year, if a respondent stops smoking, 
the dummy variable is coded as 1, after which the respondent 
is dropped from the sample. For current smokers, the smoking 
onset variable is equal to 0 from he started smoking until the 
current period. The final number of observations for the regres-
sion analysis is 44 106 (expanded from 4133 individuals), and 
the number of individuals who quit smoking (also called events 
or failures in the duration model) is 758. Figure 2C,D present 
the hazard and survival functions of smoking cessation across 
age. The probability of stopping smoking tend to increase over 
age, especially 55 years old.

It should be highlighted that the sample size for the smoking 
cessation analysis is larger than for smoking onset because we 
only have cigarette price data from 2001 to 2015. The beginning 
of time for the cessation analysis is not from when the person 
started smoking (if before 2001), but rather from 2001. This 
group accounts for nearly 60% of the sample of men. Almost 
all current smokers stay in the sample for the whole period 
2001–2015.

Estimation model
Using discrete-time hazard models and pseudo panel data, we 
estimate the effect of cigarette prices on the hazard of smoking 
onset at time t (conditional on no prior smoking) as follows:

	﻿‍

yi,p,t = G
[
βo + β1t + β2t

2 + β3t
3 + β4Log

(
Pricep,t

)
+

Xi,pβ5 + Pp,tβ6 + Upβ7 + Yeartβ8 ‍�
(1)

The dependent variable, ‍yi,p,t‍, is the dummy variable indicating 
whether or not a respondent i in province p started smoking in 
year t. G denotes a function to model discrete-time hazard such 
as the complementary log–log (cloglog), logit or probit. In this 
study, different estimators produce very similar results. Although 
we also estimate logit, probit and linear probability models, we 
present the results from the cloglog model. Results from other 
estimators are presented in the online supplemental materials. 
cloglog has an asymmetrical response curve, and it is more 
widely used when the probability of an event is very small.18–20

In equation (1), t indicates the number of years of individual i 
since age 10 or from 2001. Specifically, this time variable ranges 
from 1 when a respondent enters the dataset to time when he 
exits from the dataset (time he started smoking or 2015 if he did 
not smoke). The maximum value of t is 15. To account for dura-
tion dependency, we use a third-order polynomial for time (ie, 
time, time2 and time3). We also test log of time, a fourth-order 
polynomial, and time dummies (the results are reported in the 
online supplemental materials).

‍Log
(
Pricep,t

)
‍ is the natural logarithm of the real average price 

of a Vinataba cigarette pack in province p in year t. The ciga-
rette prices are adjusted to the 2001 prices using provincial-level 
overall CPI. ‍Xi,p‍ are time-invariant characteristics of respon-
dents including a dummy variable of Kinh and an urban dummy. 

Figure 1  Current and constant (base: 2001) price of Vinataba 
cigarettes: 2001–2015. VND, Vietnamese Dong.

Figure 2  Hazard and survival functions of smoking onset and 
cessation.
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In Vietnam, there are 54 ethnic groups, of which the Kinh group 
accounts for 85% of the total population. Urban and Kinh people 
have higher income than rural and ethnic minority people. We 
do not control for time-variant variables such as education and 
wealth, since data on these variables are available only in 2010 
and 2015. We do not have data on these variables over time. ‍Pp,t‍ 
denotes the provincial-level control variables: per capita income, 
and log of population of density. ‍Up‍ are province dummies 
which capture time-invariant or fixed-effects of provinces. ‍Yeart‍ 
is the set of calendar year dummies, which captures the effect 
of time events such as the implementation of Law on Preven-
tion and Control of Tobacco Harms in 2013 or tax increases in 
2006 and 2008. It should be noted that age of respondents is 
already controlled by year dummies and time t variables. The 
list of explanatory variables is presented in online supplemental 
table S1 in the supplementary materials.

The standard duration model assumes that all respondents will 
eventually start smoking. However, in reality, some people never 
smoke. To examine this issue, we use a split-population dura-
tion model, which estimates the hazard of smoking onset while 
explicitly taking into account that a proportion of the popula-
tion never smoke (eg,6 19–24). The probability of smoking during 
the analysis period, denoted by Pi, is first modelled using the 
explanatory variables for all people, then it is included in the 
log-likelihood function of smoking initiation as follows7 :

	﻿‍

Li
(
θ,β, X, t

)
= DiPi

(
θ, X

)
f
(
β, X, t

)
+

(
1−Di

)
[(
1− Pi

(
θ, X

))
+ Pi

(
θ, X

)
S
(
β, X, t

)]
‍�

(2)

where ‍Di‍ is a dummy variable indicating whether or not the 
individual i eventually smoke in the analysis period. X denotes 
all the explanatory variables in equation (1). ﻿‍ θ‍ and ‍β‍ are the 
two vectors of parameters. f() and S() denotes the density and 
survival function at the year t, respectively. In this study, we 
use Stata command ‘spsurv’ from Jenkins to estimate the split-
population duration model.25 A problem with command ‘spsurv’ 
is that it does not allow sampling weights.

Another challenge in estimating the effect of cigarette prices 
is the endogeneity of the price. Provinces with different ciga-
rette prices might be different among unobserved variables, 
which results in selection bias. To address this issue, we control 
for province fixed effects, which address selection bias caused 
by time-invariant variables. We expect the remaining bias to 
be negligible once we control for the provincial-level observed 
and time-invariant unobserved variables. However, we further 
examine the selection bias using two models. First, we use a 
frailty (random-effects) model, which allows for heterogeneity 
in the hazard of smoking onset across individuals. Under the 
assumption that the heterogeneity is normally distributed with 
zero mean, we can allow for this heterogeneity by using the 
cloglog estimator with frailty. Second, we use the instrumental 
variable (IV) regression, in which the instrument for cigarette 
price is the lagged cigarette price.26 27 For additional robustness 
check, we use another type of IV based on the heteroscedasticity-
based approach.28 29 The IV methods are presented in detail in 
the online supplemental materials. Since our IV are not abso-
lutely exogenous, the IV-based results are used as robustness 
analyses and presented in the online supplemental materials.

EMPIRICAL RESULTS
Impact of cigarette price on smoking onset
Table  2 presents estimates from three models: the standard 
discrete-time hazard, the split-population discrete-time hazard 
and the frailty discrete-time hazard models. The split-population 

model relaxes the assumption that all respondents will eventu-
ally start smoking, but the command ‘spsurv’ (used to run it in 
Stata) does not allow the sampling weight. The frailty discrete-
time hazard model allows individual heterogeneity in the hazard 
of smoking onset under the assumption of the distribution of this 
heterogeneity. Different models yield different point estimates of 
the cigarette price. However, all the estimates are negative and 
statistically significant at the 5% level.

Since the cigarette price is measured in natural logarithm, 
the coefficient on the log of price in the cloglog is interpreted 
as the elasticity of the hazard with respect to the real cigarette 
price. The coefficient of log of real cigarette price is estimated at 
−1.20 and significant at the 5% level (the 95% CI −2.12% to 
−0.28%) (table 2, column 1), indicating that a 1% increase in the 
cigarette price decreases the hazard of smoking onset by 1.2%. 
Column 2 reports estimates from the split-population duration 
model. The results are similar, though smaller, to the standard 
cloglog model: the effect of cigarette price on the hazard of 
smoking onset is estimated at −0.87. In column 3 of table 2, we 
estimate the effect of cigarette using a frailty (random-effects) 
model. This model is estimated using ‘xtcloglog’ command in 
Stata (sampling weights are not allowed). The estimate of the 
cigarette price is equal to −0.88, which is close to the estimates 
from the split-population duration model (also without sampling 
weights). Overall, the elasticity estimates in our study are slightly 
higher than the elasticity estimate for lower-income to middle-
income countries (−0.74%) from the study of Kostova et al.30 
The difference might be due to the differences in countries and 

Table 2  Effect of cigarette prices on smoking onset

Explanatory 
variables

Dependent variable is ‘starting smoking (yes=1, no=0)’

cloglog (with 
sampling 
weights)

cloglog (split 
population model) 
(without sampling 
weights)

xtcloglog 
(without 
sampling weight)

(1) (2) (3)

Log of the real 
cigarette price

−1.1962* −0.8740* −0.8768*

(0.4698) (0.4000) (0.4013)

Kinh majority 
(Kinh=1, ethnic 
minorities=0)

0.0251 −0.1281 −0.1390

(0.1255) (0.1035) (0.1041)

Urban (urban=1, 
rural=0)

−0.0940 −0.0779 −0.0797

(0.0913) (0.0777) (0.0808)

Log of population 
density of provinces

1.3138 1.1882 1.1786

(1.0303) (0.7530) (0.7503)

Log of per capita 
income of provinces

0.4166 0.6941 0.6932

(0.5312) (0.4223) (0.4233)

Duration dependency 
(cubic function)

Yes Yes Yes

Year fixed effects Yes Yes Yes

Province fixed effects Yes Yes Yes

Constant −8.461 −12.678† −12.711†

(9.312) (7.333) (7.263)

Number of 
individuals

3513 3513 3513

Observations 33 939 33 939 33 939

Robust SEs in parentheses. SEs are corrected for sampling weights and cluster 
correlation at the individual level.
*P<0.05.
†P<0.1.
‡P<0.01.
cloglog, complementary log–log.
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sample size. Kostova et al used a pooled sample of six countries 
and included both men and women in the analysis, while we 
focused on the sample of men in Vietnam.30

To compare with the study of Guindon, which finds a nega-
tive effect of the tobacco price on smoking onset of people aged 
14–24 in Vietnam,16 we also limit our sample to people aged 
24 and younger and estimate the effect of cigarette prices on 
the smoking onset using the same model as table 2. The results, 
which are reported in online supplemental table S2 in the 
supplementary materials, show a negative and significant effect 
of cigarette prices: a 1% increase in the cigarette price reduces 
the hazard of smoking onset of young people by 1.4%. This elas-
ticity estimate is quite close to the estimate at −1.6% found in 
the study of Guindon.16

In all the models of smoking onset, the control variables, 
including ethnicity, urban/rural, population density and per 
capita income of provinces are not statistically significant.

We conduct a series of robustness checks, which are reported 
in the online supplemental materials. We estimate the effect of 
the tobacco CPI instead of smoking onset. Online supplemental 
table S3 in the supplementary materials also reports a negative 
and significant effect of the tobacco CPI on smoking onset. Our 
estimates are also robust to different samples of smokers (online 
supplemental tables S4 and S5) and different estimators including 
logit, probit and linear probability models (online supplemental 
table S6). We explore the endogeneity problem using the IV 
regression. The result also shows a negative and significant effect 
of the cigarette price on smoking onset (online supplemental 
tables S7 and S8). Our estimates are robust to different sets of 
control variables (online supplemental table S9) and the func-
tional form of the baseline hazards (online supplemental table 
S10). We also examine whether the heaping problem and the 
assumption on proportional hazards affect our estimates and do 
not find evidence on these problems (online supplemental table 
S9). The estimates are also robust to different specifications of 
duration dependency such as log of time, fourth-order polyno-
mial and time dummies (online supplemental table S11).

Impacts of cigarette price on smoking cessation
All models do not show statistically significant effects of cigarette 
prices on smoking cessation (table 3). We also conduct similar 
robustness analysis, which is presented in online supplemental 
tables S3, S8 and S12–S14 in the supplementary materials. In all 
these models, the real cigarette price does not have a significant 
effect on smoking cessation.

Thus, for daily smokers, higher prices have not encouraged 
them to quit smoking. In the GATSs, there is no information on 
reasons for smoking cessation. However, previous studies such 
as Pederson et al suggest that the main reason for smoking cessa-
tion is health problems.31 32 According to Gallus et al, only 3% 
of ex-smokers in Italy mentioned the economic cost as the main 
reason to stop smoking.32 Thus, a small or medium increase in 
the price might not be enough to cause smokers to stop smoking.

The results in table 3 indicate that the Kinh majority is positive 
and statistically significant at the 5% level, suggesting that Kinh 
are more likely to quit smoking than ethnic minorities. Urban/
rural, population density and per capita income of provinces are 
not statistically significant.

DISCUSSION AND CONCLUSION
The prevalence of smoking in Vietnam remains high compared 
with other countries in the region.33 To reduce smoking, the 
government has implemented comprehensive policies including 

smoke-free areas, restrictions on tobacco advertisement, promo-
tion and sponsorship, nd taxation. Yet, the rate of smoking has 
only decreased slightly over time. Our findings are consistent 
with previous studies that also find a negative relation between 
prices and hazards of smoking onset in low-income and middle-
income countries.14 15 20 24 28 30 34 35 Our study is also consistent 
with the studies of Laxminarayan et al and Guindon, who also 
find the negative effect of the tobacco prices on smoking onset in 
Vietnam.14 16 Regarding smoking cessation, we find no evidence 
that cigarette prices impact smoking cessation. This finding is 
similar to Laxminarayan and Deolalikar, which also use data 
from Vietnam,14 and Kostova et al who use pooled data from six 
lower-ncome and middle-income countries.30

Findings from our study suggest that higher taxation on 
tobacco products can reduce smoking prevalence and smoking 
onset through increasing tobacco prices. The current tax rate 
in Vietnam is still low, accounting for roughly one-third of the 
retail price, whereas the WHO recommends that the tax share 
be at least 75% of the retail price.36 37 Our finding also suggests 
that cigarette smokers are less responsive to cigarette prices. 
Probably, cigarette prices should be increased enough to reduce 
cigarette consumption among existing smokers. In addition to 
tobacco taxation, policies to restrict smoking, such as smoke-free 
areas and tobacco advertisement, should be better enforced to 
encourage people to quit.

Finally, our study is subject to several limitations. First, there 
are a number of limitations in our dataset. Retrospective infor-
mation on when to start and quit smoking is always associated 
with recall errors. In the pseudo-dataset, the number of time-
variant control variables is very limited, and the endogeneity 

Table 3  Effect of cigarette prices on smoking cessation

Explanatory 
variables

Dependent variable is ‘stopping smoking (yes=1. 
no=0)’

cloglog (with 
sampling 
weights)

cloglog (split 
population model)
(without sampling 
weight)

xtcloglog 
(without 
sampling 
weight)

(1) (2) (3)

Log of real cigarette 
price

−0.2961 −0.3008 −0.3181

(0.5034) (0.3889) (0.3961)

Kinh majority (Kinh=1, 
ethnic minorities=0)

0.3160* 0.3897† 0.4074†

(0.1575) (0.1338) (0.1498)

Urban (urban=1, 
rural=0)

0.0001 0.0003 0.0002

(0.0004) (0.0003) (0.0003)

Log of population 
density of provinces

0.3360 0.4096 0.4612

(0.4760) (0.5579) (0.5811)

Log of per capita 
income of provinces

0.2843 0.0266 0.0175

(0.6168) (0.4708) (0.4766)

Duration dependency 
(cubic function)

Yes Yes Yes

Year fixed effects Yes Yes Yes

Province fixed effects Yes Yes Yes

Constant −8.9018 −7.3170 −8.2706

(5.8366) (5.9039) (6.0981)

Number of individuals 4133 4133 4133

Observations 44 106 44 106 44 106

Robust SEs in parentheses. SEs are corrected for sampling weights and cluster 
correlation at the individual level.
*P<0.05.
†P<0.01.
‡P<0.1.
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bias caused by omitted variables is more likely to happen. Our 
data on cigarette prices also have the limitation that it does not 
cover a large number of cigarette brands for a long period of 
time. Second, cigarette prices are not absolutely exogenous, and 
the impact estimate can be associated with the endogeneity bias. 
Addressing these limitations is outside the scope of our study but 
certainly important for future ones.

Acknowledgements  We thank Guillermo Paraje, Nguyen Thi Trang Nhung, Hana 
Ross, Emmanuel Guindon, workshop participants at HealthBridge’s Vietnam office (in 
June 2019) and the GACD Annual Scientific Meeting (in November 2019), especially 
editor Sarah Hill and four anonymous reviewers from Tobacco Control, for their very 
useful and detailed comments on this study.

Contributors  CVN: planning and conducting the data analysis and writing of 
the work described in the article, and being responsible for the overall content as 
guarantor; NV: commenting on and writing of the work described in the article; LTT 
and NHN: planning, commenting and writing of the work described in the article.

Funding  All authors were funded by the International Development Research 
Centre.

Map disclaimer  The depiction of boundaries on this map does not imply the 
expression of any opinion whatsoever on the part of BMJ (or any member of its 
group) concerning the legal status of any country, territory, jurisdiction or area or of 
its authorities. This map is provided without any warranty of any kind, either express 
or implied.

Competing interests  None declared.

Patient consent for publication  Not applicable.

Ethics approval  Not applicable.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request.

Supplemental material  This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

ORCID iDs
Cuong Viet Nguyen http://orcid.org/0000-0002-6803-3488
Nicole Vellios http://orcid.org/0000-0003-1488-0179

REFERENCES
	 1	 Rice N, Godfrey C, Slack R. A systematic review of the effects of price on the smoking 

behaviour of young people, 2009.
	 2	 Grignon M, Reddock J. The effect of interventions targeting tobacco consumption: a 

review of literature reviews. Quest d’économie la santé 2012;128.
	 3	 Chaloupka FJ, Straif K, Leon ME, et al. Effectiveness of Tax and price policies in 

tobacco control. Tob Control 2011;20:235–8. 
	 4	 Chaloupka FJ, Yurekli A, Fong GT. Tobacco taxes as a tobacco control strategy. Tob 

Control 2012;21:172–80. 
	 5	 Chaloupka FJ, Warner KE. Chapter 29 the economics of smoking. In: Handb. Heal. 

Econ. 2000: 1.
	 6	 Douglas S, Hariharan G. The hazard of starting smoking: estimates from a split 

population duration model. J Health Econ 1994;13:213–30. 
	 7	 López Nicolás A. How important are tobacco prices in the propensity to start and quit 

smoking? an analysis of smoking histories from the Spanish National health survey. 
Health Econ 2002;11:521–35. 

	 8	 DeCicca P, Kenkel D, Mathios A. Putting out the fires: will higher taxes reduce the 
onset of youth smoking? Journal of Political Economy 2002;110:144–69.

	 9	 DeCicca P, Kenkel D, Mathios A. Cigarette taxes and the transition from youth 
to adult smoking: smoking initiation, cessation, and participation. J Health Econ 
2008;27:904–17. 

	10	 Guindon GE. The impact of tobacco prices on smoking onset: a methodological 
review. Tob Control 2014;23:e5 

	11	 Morrow M, Ngoc DH, Hoang TT, et al. Smoking and young women in Vietnam: the 
influence of normative gender roles. Soc Sci Med 2002;55:681–90. 

	12	 Levy DT, Bales S, Lam NT, et al. The role of public policies in reducing smoking and 
deaths caused by smoking in Vietnam: results from the Vietnam tobacco policy 
simulation model. Soc Sci Med 2006;62:1819–30. 

	13	 Eozenou P, Fishburn B. Price elasticity estimates of cigarette demand in Vietnam. 
MPRA Pap no 12779, 2001. Available: https://mpra.ub.uni-muenchen.de/12779/1/​
MPRA_paper_12779.pdf

	14	 Laxminarayan R, Deolalikar A. Tobacco initiation, cessation, and change: evidence 
from Vietnam. Health Econ 2004;13:1191–201. 

	15	 Viet Nguyen C, Le TT, Nguyen NH. The impact of cigarette prices on smoking 
participation and tobacco expenditure in Vietnam. PLoS One 2021;16:e0260415 

	16	 Guindon GE. The impact of tobacco prices on smoking onset in Vietnam: duration 
analyses of retrospective data. Eur J Health Econ 2014;15:19–39. 

	17	 Euromonitor International. Smoking tobacco in Vietnam: report 2017, n.d.. Available: 
https://www.euromonitor.com/smoking-tobacco-in-vietnam/report

	18	 Singer JD, Willett JB. It’s about time: using discrete-time survival analysis to study 
duration and the timing of events. Journal of Educational Statistics 1993;18:155.

	19	 Jenkins SP. Easy estimation methods for discrete-time duration models. Oxf Bull Econ 
Stat 1995;57:129–36. 

	20	 Guindon GE, Paraje GR, Chávez R. Prices, inflation, and smoking onset: the case of 
Argentina. Econ Inq 2018;56:424–45.

	21	 Forster M, Jones AM. The role of tobacco taxes in starting and quitting smoking: 
duration analysis of British data. J R Stat Soc Ser A Stat Soc 2001;164:517–47.

	22	 Kidd MP, Hopkins S. The hazards of starting and quitting smoking: some Australian 
evidence. Economic Record 2004;80:177–92.

	23	 Madden D, Madden D, Madden D. Tobacco taxes and starting and quitting smoking: 
does the effect differ by education? Applied Economics 2007;39:613–27. 

	24	 Guindon GE, Paraje GR, Chaloupka FJ. Association of tobacco control policies with 
youth smoking onset in Chile. JAMA Pediatr 2019;173:754–62. 

	25	 Jenkins S. SPSURV: Stata module to fit split population survival (’cure’) model, 
Statistical Software Components S418601, 2001. Available: https://ideas.repec.org/c/​
boc/bocode/s418601.html

	26	 Wilkins N, Yurekli A, Hu T. Economic analysis of tobacco demand. In: Tob Toolkit. 
2001: 1–100. Available: http://siteresources.worldbank.org/INTPH/Resources/​
3Demand.pdf

	27	 French MT, Popovici I. That instrument is lousy! in search of agreement when 
using instrumental variables estimation in substance use research. Health Econ 
2011;20:127–46. 

	28	 Klein R, Vella F. Estimating a class of triangular simultaneous equations models 
without exclusion restrictions. Journal of Econometrics 2010;154:154–64.

	29	 Lewbel A. Using heteroscedasticity to identify and estimate mismeasured 
and endogenous regressor models. Journal of Business & Economic Statistics 
2012;30:67–80. 

	30	 Kostova D, Chaloupka FJ, Shang C. A duration analysis of the role of cigarette prices 
on smoking initiation and cessation in developing countries. Eur J Health Econ 
2015;16:279–88. 

	31	 Pederson LL, Bull SB, Ashley MJ, et al. Quitting smoking: why, how, and what might 
help. Tob Control 1996;5:209–14.

	32	 Gallus S, Muttarak R, Franchi M, et al. Why do smokers quit? Eur J Cancer Prev 
2013;22:96–101. 

	33	 Tan YL, Dorotheo U. The tobacco control atlas: ASEAN region, fourth edition. 
southeast asia tobacco control alliance (SEATCA). Bangkok, Thailand, 2018.

	34	 Vellios N, van Walbeek C. Determinants of regular smoking onset in South Africa using 
duration analysis. BMJ Open 2016;6:e011076.

	35	 Gonzalez-Rozada M, Montamat G. How raising tobacco prices affects the decision 
to start and quit smoking: evidence from argentina. Int J Environ Res Public Health 
2019;16:3622. 

	36	 Marquez PV, Krasovsky K, Andreeva T, et al. Vietnam: overview of tobacco control 
legislation, use and taxation. World Bank, 2019. 

	37	 World Health Organization. The importance of increasing tobacco taxation in 
vietnam through mixed excise. WHO joint partner’s policy note. Geneva: World Health 
Organization, 2021.

 on January 31, 2023 by guest. P
rotected by copyright.

http://tobaccocontrol.bm
j.com

/
T

ob C
ontrol: first published as 10.1136/tc-2022-057689 on 25 January 2023. D

ow
nloaded from

 

http://orcid.org/0000-0002-6803-3488
http://orcid.org/0000-0003-1488-0179
http://dx.doi.org/10.1136/tc.2010.039982
http://dx.doi.org/10.1136/tobaccocontrol-2011-050417
http://dx.doi.org/10.1136/tobaccocontrol-2011-050417
http://dx.doi.org/10.1016/0167-6296(94)90024-8
http://dx.doi.org/10.1002/hec.745
http://dx.doi.org/10.1086/324386
http://dx.doi.org/10.1016/j.jhealeco.2008.02.008
http://dx.doi.org/10.1136/tobaccocontrol-2012-050496
http://dx.doi.org/10.1016/s0277-9536(01)00310-0
http://dx.doi.org/10.1016/j.socscimed.2005.08.043
https://mpra.ub.uni-muenchen.de/12779/1/MPRA_paper_12779.pdf
https://mpra.ub.uni-muenchen.de/12779/1/MPRA_paper_12779.pdf
http://dx.doi.org/10.1002/hec.932
http://dx.doi.org/10.1371/journal.pone.0260415
http://dx.doi.org/10.1007/s10198-012-0444-1
https://www.euromonitor.com/smoking-tobacco-in-vietnam/report
http://dx.doi.org/10.1111/j.1468-0084.1995.tb00031.x
http://dx.doi.org/10.1111/j.1468-0084.1995.tb00031.x
http://dx.doi.org/10.1111/ecin.12490
http://dx.doi.org/10.1111/1467-985X.00217
http://dx.doi.org/10.1111/j.1475-4932.2004.00171.x
http://dx.doi.org/10.1080/00036840500447898
http://dx.doi.org/10.1001/jamapediatrics.2019.1500
https://ideas.repec.org/c/boc/bocode/s418601.html
https://ideas.repec.org/c/boc/bocode/s418601.html
http://siteresources.worldbank.org/INTPH/Resources/3Demand.pdf
http://siteresources.worldbank.org/INTPH/Resources/3Demand.pdf
http://dx.doi.org/10.1002/hec.1572
http://dx.doi.org/10.1016/j.jeconom.2009.05.005
http://dx.doi.org/10.1080/07350015.2012.643126
http://dx.doi.org/10.1007/s10198-014-0573-9
http://dx.doi.org/10.1136/tc.5.3.209
http://dx.doi.org/10.1097/CEJ.0b013e3283552da8
http://dx.doi.org/10.1136/bmjopen-2016-011076
http://dx.doi.org/10.3390/ijerph16193622
http://dx.doi.org/10.1596/31758
http://dx.doi.org/10.1596/31758
http://tobaccocontrol.bmj.com/

	The impact of cigarette prices on smoking onset and cessation: evidence from Vietnam
	Abstract
	Introduction﻿﻿
	Data and descriptive statistics
	Smoking data
	Cigarette price data

	Estimation method
	Construction of pseudo panel dataset
	Estimation model

	Empirical results
	Impact of cigarette price on smoking onset
	Impacts of cigarette price on smoking cessation

	Discussion and conclusion
	References


