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Abstract

Objective: Effectiveness of tax policies to control cigarette

consumption largely depends on the sensitivity of cigarette

demand due to price change. Price elasticity is the mea-

surement of this responsiveness. The main objective of this

study is to measure quantity, and quality price elasticity of

demand (PED) and cross‐price elasticity of demand (XED)

for Iranian and non‐Iranian cigarette brands in Iran.

Methods: This study used data from the 2017 Iranian

household income and expenditures survey conducted in

all 31 provinces of Iran. A total of 39,864 households were

included in the survey. PED of quantity and quality and

XED were estimated using restricted, unrestricted and

quintile regression models.

Results: Our results s show that the Iranian and non‐
Iranians brands cigarettes were price inelastic and elastic,

respectively. XED between Iranian and non‐Iranian brands

was positive suggesting households' preference for Iranian

brands of cigarettes over non‐Iranian brands. Quintile

regression results suggest that PED varied between � 1.20

and � 0.91 across the distribution of quantity demanded.

Conclusion: Imposing tax could be a useful policy tool to

control smoking initiation and intensity in Iran. However,

the effectiveness of such policy would depend on the bet-

ter governance of taxation imposed on different brands of

cigarettes.
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1 | INTRODUCTION

Globally, tobacco use is a major public health issue as it is one of the leading causes of avoidable mortality and

morbidity.1 Cigarette smoking is the dominant form of tobacco consumption, which is the major risk factor of both

communicable and non‐communicable diseases.2,3 The contribution of smoking to global disease burden is

increasing in developing countries.2,3 The economic cost of smoking is also enormous. For example, economic cost

attributed to smoking was about 1.8% of global gross domestic product and about 40% of this cost occurred in low‐
middle income countries in 2012.4 There are several polices to lessen both health and economic burden of smoking

by controlling cigarette consumption.5 One of the most important polices is to reduce the demand for cigarette

through price regulation.6,7 Imposing various forms of tax is one of the key strategies of price regulation to curb

smoking initiation and increase the rate of cessation.6,8

Iran is a low‐middle income country, where smoking causes health and economic burden to the society. Few

studies estimated the prevalence of cigarette smoking and other types tobacco consumption in Iran.9–11 The

prevalence of smoking ranges from 12.3% to 38.5% among men, and from 0.6% to 9.8% among women.12 Several

brands of cigarettes are available in the Iranian market. These brands could be broadly divided into Iranian and

non‐Iranian brands. Previous study f reported that 40% of male and 26% of female smokers used Iranian brands.

Older people preferred Iranian brands, while the quality of non‐Iranian brands was the main reason to consume

these types of cigarettes.13,14 Iranian consumers typically smoke non‐Iranian brands as the quality is perceived to

be higher than Iranian brands. Iranian brands have more nicotine and tar. There is a common perception that

cigarettes with lower nicotine and tar are of better quality.15 This attitude is more common among higher educated

groups and females.16 However, a previous study from Iran did not find any evidence about differences in toxic

metals between Iranian and foreign brands.17

A large number of studies examined the impact of increasing cigarette tax on smoking behaviour in both

developed and developing countries.6,13,14,16,17 The main line of argument is that higher prices of cigarettes due to

higher taxes would reduce the consumption. Several empirical studies provide evidence in support of this argu-

ment.6,13,18 However, some studies did not decisively conclude that higher prices would lead to less consumption of

cigarettes.19,20 Taxes and levies would increase the price of cigarettes, but smokers might choose to purchase lower

quality and cheaper types of cigarettes instead of decreasing quantity of cigarette smoking.21 To understand the

effect of tax policies on cigarette consumption, policymakers need to know how demand for cigarettes responses to

price change. The responsiveness of cigarette demand due to prince change is typically measured by the quality and

quantity of price elasticity.21

Price elasticity of demand (PED) measures the change in the quantity demanded of a commodity due to a

change in its own price. Changes in the quantity demanded because of price fluctuations are not same across

different commodities. PED could be elastic or inelastic depending on the type of product.22,23 For example, de-

mand for insulin among diabetic patients would decrease less proportionately than the proportionate increase in

price of insulin. In this case, PED is inelastic, which indicates that the percentage change in quantity demanded

would be lower than percentage change in price. On the other hand, demand for luxury goods such as cosmetic

surgery decreases more proportionately than the increase in price. Cross elasticity of demand (XED) quantifies the

change in the quantity demanded of a good when the price of its substitute good (similar commodity which could be

use instead of another one) increases. For example, people could start consuming more wheat instead of rice when

the price of rice increases holding other circumstances constant.24

Elasticity is an important measurement because it informs the policymakers about the responsiveness in the

demand for goods and services among the population after price change. Taxation is one of the approaches to

decrease demand of harmful commodities like cigarette as it would decrease consumption by increasing the price.

However, taxation would be more effective for goods for which price elasticity is higher. When tax is levied on a

commodity detrimental to health and well‐being, people could change their preference to consume other harmful

commodities which is they can afford.25 For example, when tax is imposed on cigarettes people might demand more
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tobacco pipe and vice versa. It could be also the case that people might shift their demand to similar commodities

lower quality which are cheaper, and they have ability to buy them.

Despite high and increasing prevalence of smoking, efforts to decrease consumption of cigarette are not very

successful in Iran.26 Taxation could be an effective strategy to decrease demand for cigarettes, Iran had one of

the worst tobacco taxation policies in the Eastern Mediterranean region.27,28 Effectiveness of tax policies to

control cigarette consumption requires understanding about the impact of price change on cigarette purchase. In

other words, taxation should be based on elasticity of demand for different type of cigarettes. Although previous

studies documented the prevalence and determinants of cigarette smoking in Iran, there is no Iranian study to

measure elasticity of cigarette demand. To fill this gap in the literature, this paper estimated the price and income

elasticities of three types of cigarettes consumed by the Iranians. The findings of this study could help policy-

makers to have a better understanding about taxation strategy on cigarette and to implement evidence‐based
policies in Iran.

2 | METHODS AND MATERIALS

2.1 | Data and variables

Data of the present study came from the Iranian household income and expenditures survey (IHIES) conducted in

2017. The IHIES is a nationally representative survey of the Iranian households. The Statistical Centre of Iran (SCI)

administered this survey across all 31 provinces of Iran. A total of 39,864 households (0.18% of the total house-

holds in Iran) were selected for data collection in this survey. The SCI used a multistage sampling method to select

the households. Data were collected from the household heads using a detail questionnaire in a face‐to‐face
interview. Details of the sampling method and data collection techniques are available elsewhere.29

The IHIES collected information about number of cigarette smoked, and sum of money paid for buying cigarette

in last month prior to survey. Data on total income of household in the last year are also available in this survey. The

unit of analysis of this study is household. Some variables (e.g., age, gender and education) were at individual level.

So, we converted these variables at household level (household size, number of men in the household, average age

of the household, number of illiterate people in the household, etc.). Information about three types of smoking

products were collected in the IHIES: Iranian brands, non‐Iranian brands and other types of cigarette (e.g., hand-

made cigarettes, cigar and tobacco pipe). Regardless of the types of brands, the unit value of cigarette was

calculated by dividing monthly expenditure by quantity consumed in a month. Therefore, unit value of cigarette was

available instead of price.

2.2 | Analytic approach

The empirical approach of this study followed the methodology proposed by Deaton.30 According to Deaton's

framework, expenditure could bewritten as themultiplication of quality of the product or q, quantity of the product or

Q and price of the product or Pwhich is Xith ¼ PithQithqith . Deaton used time and region clusters to calculate prices, but

data regarding time were not available in the survey. Therefore, unit value, V could be calculated as follows:

Vih ¼
Xih
Qih
¼
PihQihqih
Qih

¼ Pihqih ð1Þ

Equation (1) specifies that unit value is a combination of price and quality of the commodity. Our goal was to

calculate PED of cigarette. PED is an index measuring the proportionate change in demand due to proportionate

change in price. PED could be thus calculated as below:
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PED¼
dQ
Q
dP
P

¼
dQ
dP

P
Q
¼
dlnQ
dlnP

ð2Þ

In Equation (2), dP is the change in the price and dQ is the change in demand. Price elasticity of quality (PEQ)

could be obtained as follow:

PEQ ¼
dlnq
dlnP

¼
dln V

P

dlnP
¼
dlnV � dlnP

dlnP
¼
dlnV
dlnP

� 1 ð3Þ

Equation (3) shows that PEQ is one unit less than the price elasticity of unit value. We used the following

regression model to estimate the PEQ:

LnVih ¼ αþ β1LnPih þ β2LnIih þ β3LnHHSih þ β4Lnageih þ β5Lnsexih þ β6Lnilitih þ uih ð4Þ

where Vih is unit value of cigarette, Pih is price of cigarette, Iih is yearly household income, HHSih is household size,

ageih is average age of household, sexih is number of females in household and ilitih is the number of educated people

in household. In this regression, PEQ is β1 � 1. To estimate the PED, we used the following log‐log regression:

LnQih ¼ αþ β1LnPih þ β2LnIih þ β3LnHHSih þ β4Lnageih þ β5Lnsexih þ β6Lnilitih þ uih ð5Þ

In Equation (5), Qih is the unit demanded by household i in cluster h, which is a function of explanatory variables

stated above. In this equation, β1 represents PED. It varies between � ∞ and 0. If PED is between � ∞ and � 1 price

elasticity is high (elastic). PED between � 1 and 0 indicates price elasticity and a PED of 0 implies no change in

quantity demanded due to a change in price. The PED shows that different quantity demanded and in high amount

of demand as it goes to zero:

lim
Q→∞

PED¼ lim
Q→∞

dQ
dP

P
Q
¼ 0

We employed quantile regression models to measure changes in PED across different quartiles of quantity of

cigarette demanded. In this approach r, changes in β1 in different quantities could be observed. PED with and

without symmetry restricted estimators and with and without quality corrections were also calculated. Finally, we

calculated the cross‐price elasticities of demand (XED) between Iranian brands, non‐Iranian brands and other types

of cigarettes to measure change in quantity demanded in one brand due to change in price of another brand. All

estimations were performed using DUVM package in Stata version SE 13.1.31

3 | RESULTS

Table 1 shows the descriptive statistics of the variables included in the study. On an average, there was about 3.23

people in each household and 2.64 persons were educated. The mean age of household's members was 37.89 years.

Each household bought about 88.07 units of cigarette and spent 2.92US$ for cigarette consumption in the last month

prior to the survey. Table 2 presents the expenditure share (as a proportion of total household expenditure), expen-

diture elasticity and quality elasticity of the cigarette products. It appears that non‐Iranian brands had the highest

share of expenditure (0.41%). Iranian brands had a share of 0.37% of the total expenditure. On an average, Iranian

households spent about 0.03% of their total household spending on other types of cigarette products. Expenditure

elasticity of demand for Iranian brands was 0.36, while it was 0.66 for non‐Iranian brands and 0.451 for others. This

suggests that non‐Iranian cigarette brands had the highest expenditure elasticity among three types of cigarettes.
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Table 3 reports the results of PED and XED for three types of cigarette in Iran. PED of Iranian brand cigarettes

was between � 0.42 and � 0.56. In other words, Iranian brands were price inelastic as the absolute value of PED is

less than unity. PED of non‐Iranian brands was around � 1.42, which indicate that non‐Iranian cigarette brands

were price elastic. XED between Iranian and non‐Iranian brands was positive and vice‐versa. This result suggests
that households preferred one brand of cigarette over other brand because of an increase in price of the other

brand. However, the value of XED between non‐Iranian and Iranian brands was higher than the XED between

Iranian and non‐Iranian brands. The quality price elasticity of cigarette brands was small in magnitude, because

cigarette does not have any potential substitute good.

As this study found quality price elasticity to be small, PED would not be overestimated without considering

Deaton's method. In the next step, we conducted a quantile regression analysis to estimate PED and income

elasticity of demand (IED) of cigarettes across different distributions of cigarette consumption. Table 4 shows the

results for PED of cigarette using ordinary least square and quintile regression models. The models were adjusted

for household characteristics (average age, number of men in the family, household size and number of illiterate

people in the family). The results reveal that PED was lower in the bottom of smoking distribution was more elastic

than the top of distribution. For example, PED was � 1.12 in the fifth quartile while it was � 0.89 in the 95th

quartile. The income coefficient was positive in all regression results and varied between 0.28 and 0.40, which

suggest that cigarette was a normal good. Figure 1 shows the changes in the PED and IED across the smoking

distribution. The PED does not exceed � 0.90 and is high in all quantity quintiles. In addition, IED varied across

different quantity quintiles and all of them are low.

4 | DISCUSSION

This study, for the first time, estimated the quantity (PED and XED) and quality elasticity of cigarette products in

Iran using the data from a nationally representative household survey. Our results suggest that non‐Iranian brands

had the highest price elasticity among three types of cigarettes. This finding follows a study from Taiwan, which

showed that PED of imported cigarettes was higher than PED of domestic ones.32 In other words, smokers were

more sensitive to price changes in non‐Iranian cigarettes. The study results also illustrate that Iranian cigarette

TAB L E 1 Summary statistics of the variables

Variable Mean Standard deviation Min Max

Household size 3.23 1.39 1 14

Number of males in household 1.7 1.07 0 10

Age of the household members 37.89 17.78 8.5 99

Educated people in households 2.64 1.55 0 12

Monthly cigarette consumption 88.07 235.34 0 6000

Monthly cigarette payments (US$) 2.92 8.25 0 260.87

Households with non‐smoker (%) 81.30% ‐ ‐ ‐

TAB L E 2 Expenditures share, expenditure elasticity and quality elasticity of cigarette products

Iranian brands Non‐Iranian brands Other cigarette products

Expenditure share 0.37% 0.41% 0.03%

Expenditure elasticity 0.36 0.66 0.45

Quality elasticity 0.01 0.02 0.005
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brands were price inelastic, while non‐Iranian cigarette brands were price elastic. We also found XED between

Iranian and non‐Iranian brands was positive and vice‐versa. However, the XED between non‐Iranian and Iranians

brands was higher than Iranian‐ and non‐Iranians brands. Finally, quality elasticity of cigarettes was relatively

small.

The differences in PED between Iranian and non‐Iranian brands are related to several factors. First, the

average price of non‐Iranian brands is higher than Iranian ones.33 Economic theory suggests that the price elasticity

is generally higher for expensive and luxury goods and services.34 This is reflected in our results from the esti-

mation of PED of non‐Iranian brands. Second, a variety of substitute cigarette products are available for individuals

who smoke non‐Iranian brands of cigarette compared to smokers of Iranian brands. When there is an increase in

the price of non‐Iranian brands, consumers could switch to water pipe, Iranian‐brands, tobacco pipes, cigar, E‐liquid
types, and so on. Because these alternative products cheaper than non‐Iranian brands. On the other hand, con-

sumers of Iranian brands might not have the purchasing power to buy more expensive cigarettes.35 Third, smokers

of non‐Iranian brands are generally from better socioeconomic backgrounds (e.g., high income, better education,

etc.) and younger than smokers of Iranian brands. Therefore, they are more willing to quit smoking due to increase

in price. They also know more about the harmful health effects of cigarette smoking and they have more intention

to quit smoking.36–38

Our findings follow the results of several previous studies,21,39,40 which highlighted that increasing cigarette

prices would have an impact on the quantity of cigarette consumption. However, higher taxation could cause

smuggling from abroad as it would be profitable due to less stringent border control. Because it would be profitable

for smugglers to import cigarettes to the country and smuggling cigarettes when price of cigarettes increases within

the country.41 However, the price of cigarettes in the Iranian market was cheaper than foreign markets due to

exchange rate exchange rate appreciation over the past 2 years. Therefore, tax increase could potentially have a

negative effect on the amount of smoking in Iran.38 It is possible to reduce the initiation and consumption intensity

of cigarette smoking in Iran by increasing taxes, but the price of cigarettes in Iran should be similar to the price in

neighbouring countries. Since the levies on cigarettes are low compared to neighbouring countries, it could be an

opportunity for policymakers to increase these levies.28 Such policies would increase the price of cigarettes in Iran,

but the smuggling cigarette from abroad would not increase due to low price.

There are lack of reliable data on smuggling of cigarettes to Iran. However, a survey showed that about 19% of

consumers in Tehran did not find any tax and customs labels in cigarette packs.42 Another study estimated that

20.9% of cigarettes were smuggled.43 Official statistics on production and imports of cigarette is incomplete as

TAB L E 3 Price elasticity of demand and cross‐price elasticity of demand by types of brands

Without quality correction With quality correction

SEUnrestricted Restricted Unrestricted Restricted

PED Iranian brands � 0.56 � 0.41 � 0.57 � 0.42 0.09

PED non‐Iranian brands � 1.42 � 1.42 � 1.42 � 1.43 0.04

PED others 31.73 30.11 31.73 30.11 4.85

XED Iranian and non‐Iranian 0.09 0.641 0.09 0.64 0.03

XED Iranian and others 2.57 2.62 2.57 2.62 0.01

XED non‐Iranian and Iranian 0.69 0.71 0.97 0.70 0.03

XED non‐Iranian and others � 2.30 � 1.91 � 2.31 � 1.90 0.01

XED others and Iranian 3.37 0.24 3.37 0.24 0.13

XED others and non‐Iranian 12.22 � 0.16 12.22 � 0.16 0.12

Abbreviations: PED, price elasticity of demand; SE, standard error; XED, cross‐price elasticity of demand.
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Ministry of Industry, Mine and Trade, Iranian Tobacco Company and cigarette importers do not provide with timely

and complete statistics to the Custom union. This causes monitoring the production, import and price of cigarettes

difficult following economic rationale. Anti‐smoking and anti‐smuggling programs should be implemented according

to the priorities of each country to combat smoking prevalence.36,44–46 However, low price of cigarettes in Iran

could be an obstacle to implement such policies.

Our results have some important policy implications. The results of this study suggest that increasing the price

of cigarettes could lead to reduction in the consumption of cigarette smoking. However, non‐Iranian brands were

price elastic. Therefore, the government should adjust taxation plans on cigarette, especially on non‐Iranian brands

to have a useful policy for smoking control in Iran. Single levies on non‐Iranian brands would not decrease cigarette

consumption because of high cross price elasticity between non‐Iranian and Iranian brands. Therefore, increasing

levies on Iranian and non‐Iranian brands simultaneously could be an effective policy strategy. Taxation should be

TAB L E 4 PED of cigarette in Iran

using OLS and quintile regression
models

Variable Coefficient 95% CI Pseudo R2

OLSa

Price � 1.0984 � 1.1131 to � 1.0837 0.7652

Income 0.3601 0.3178 to 0.4025

Constant 7.3291 6.6569 to 8.0013

Q5

Price � 1.1211 � 1.1533 to � 1.0889 0.6124

Income 0.3812 0.2780 to 0.4845

Constant 4.9560 3.4235 to 6.4885

Q25

Price � 1.1754 � 1.1981 to � 1.1528 0.4926

Income 0.3427 0.2745 to 0.4108

Constant 7.6142 6.4914 to 8.7371

Q50

Price � 1.0958 � 1.1185 to � 1.0731 0.3489

Income 0.2967 0.2423 to 0.3510

Constant 8.8044 7.9493 to 9.6596

Q75

Price � 1.0220 � 1.0578 to � 0.9861 0.1690

Income 0.3777 0.3380 to 0.4174

Constant 7.3546 6.7733 to 7.9359

Q95

Price � 0.8876 � 0.9415 to � 0.8337 0.1468

Income 0.3749 0.3118 to 0.4379

Constant 7.2543 6.3143 to 8.1943

Abbreviations: CI, confidence interval; OLS, ordinary least square; PED,

price elasticity of demand.
aOrdinary least square and all models were adjusted for household

characteristics shown in Table 1.
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high enough so that the price of cigarette in Iran would be equal to the price in neighbouring countries to prevent

smuggling of cigarettes.

Taxation could be a useful way to control the consumption of cigarettes. However, health policymakers should

bear in mind that smokers could change their consumption behaviour. For example, consumers from low socio-

economic background could shift to lower quality brands when levies are imposed on better quality brands.47 So,

taxation polices to curb smoking consumption need comprehensive assessment of both quantity and quality

elasticities of cigarettes demands before levying tax. In the context of developing countries, raising the level of

levies and taxes might not achieve the goals due to weak governance and institutions.48 Therefore, there is need for

reform in the organization of tax system to get desired benefits of the tax policies. Knowledge about different price

elasticities would be particularly beneficial in the context of Iran, where socioeconomic status determines the

nature of cigarette consumption.

Our study has several limitations. First, we estimated elasticises at household level, while cigarette is partic-

ularly consumed by adult in Iran. Therefore, the results could not be interpreted as individual level price elasticity.

Future studies could estimate price elasticity using individual level data. Second, poorer people usually smoke

Iranian brands of cigarettes (Bahman, Tir, Farvardin, etc.), which are cheaper than other brands. As we used

expenditure on cigarettes as the proxy of price, differences in PED between Iranian and non‐Iranian brands might

be derived from the price of cigarette. Another limitation is that the price data were not available in the survey. This

limitation might have resulted in some biases in the estimation of price elasticities. Although we showed that

increasing taxes could potentially reduce cigarette consumption among Iranians, this finding does not have causal

interpretation. Future research using longitudinal design and simulation method may address this problem.

Simulation studies are also useful to gauge changes in the pattern of cigarette consumption.

5 | CONCLUSION

In summary, the findings of this study highlighted that PED for cigarettes of Iranian brands was lower than non‐
Iranian brands. Therefore, economic measures such as tax levy that increases the price of cigarettes might be a

useful policy tool to limit smoking initiation and intensity in Iran. However, the efficiency of such policy would

depend on the better governance of taxation imposed on different brands of cigarettes.
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