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Abstract 
This study attempts to estimate cigarette’s demand model in Pakistan. To this end, the study utilizes 

aggregate time series data which covers the period from 1981 to 2018. The Hausman’s test 

statistics reject the null hypothesis of exogenous cigarette prices. That is, the test confirms that 

cigarette prices are endogenous in nature, suggesting that cigarette prices are influenced by public 

policies and market conditions. Employing Instrumental Variable (IV) method, the study finds that 

cigarette prices negatively influence cigarette consumption. Specifically, cigarette consumption 

reduces in the range of 3% to 5% to a 10% increase in cigarette prices. Moreover, individual’s 

increases cigarette consumption in the range of 3.7% to 7.5% in response to a 10% increase in 

their real income. Further, increasing enrollment at public sector universities also gives rise to 

increased smoking. Finally, public regulations like health warnings, ban on cigarette 

advertisement and promotions significantly discourage smoking. The analysis recommends 

enforcement of public regulations to discourage smoking behavior in Pakistan.  

Keywords: Public Regulations, Endogenous Cigarette Prices, Excise Taxes, Market Dynamics, 

Smoking Behavior. 

 

Introduction 
Cigarette smoking is a leading source of diseases including cardiovascular and lung cancer, giving 

rise to worldwide morbidity and mortality. Hence, to reduce the health risk of smoking, world’s 

governments have suggested a wide range of price and non-price regulations to discourage 

smoking. Among regulations cigarette taxes is the most prominent, which increases the price of 

cigarettes and thus making it less affordable. In the same line, non-price regulations include 

pictorial health warnings on cigarette packets, ban on cigarette advertisements and promotions. 

Non-price regulations play a significant role in shaping social norms against smoking, 

disseminating knowledge and information about the negative health consequences of smoking. 

Although, both developed and developing regions are facing challenges to curb smoking, however, 

smoking prevalence is high in developing region compared to developed countries of the world. 

The declining rate of smoking in developed countries is mainly due to high tobacco taxes, 

coordinated and strict public regulations on cigarette advertisement and promotions. The high 
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smoking trend in developing countries is, however due to cheap tobacco prices and lack of 

effective implementation of smoking control measures. 

Pakistan has enacted tobacco control laws, however tobacco consumption is still high due to 

aggressive tobacco marketing, cheap tobacco products and acceptability of smoking in various 

parts of the country. According to World Health Organization (WHO, 2015, 2019) 31.8% male, 

5.8% female, and 19.1% adults are using tobacco products in Pakistan. More specifically, among 

tobacco users 17.9% male, 1% female and 9.6% adults consuming cigarettes. In the same line of 

reasoning, Global Adult Tobacco Survey (GATS, 2018) reports that about 24 million (19.1 %) 

adults in Pakistan uses tobacco in one form or the other. Among these 15.6 million adults uses 

smoking tobacco, 3.7 million uses water pipe or shisha, and 9.6 million adults uses smokeless 

tobacco. Many researchers have empirical analyzed the effects of tobacco taxation and other non-

price control measures on tobacco consumption in Pakistan (Ahsan et al., 2020; Ahsan et al., 2015; 

Alam et al., 2008; Burki et al., 2013; GATS, 2018; Hameed & Malik, 2021a; Iqbal, Muhammad 

Asif Sabir, 2018; Iqbal et al., 2015; Jawaid et al., 2020; Masud & Oyebode, 2018; Memon et al., 

2022; Mushtaq et al., 2011; Saqib et al., 2018a).  Majority of the past studies conducted in Pakistan, 

have estimated cigarette price elasticity. Empirical evidence of these studies is inconclusive. Some 

studies show that cigarette price elasticity is greater than unity while others have concluded that it 

is less than unity. The varying estimation of cigarette price elasticity might be due incorrect model 

of cigarette demand. For example, (Mushtaq et al., 2011) concluded that a 10% increase in 

cigarette prices reduces cigarette demand by 11.7%.  However, others  (Ahsan et al., 2020, 2022; 

Durre Nayab et al., 2018; Hameed & Malik, 2021b; Iqbal, Muhammad Asif Sabir, 2018; Memon 

et al., 2022; Nayab et al., 2021a; Sajjad et al., 2022; SPDC Policy Report, 2022; Tobacconomics 

Scorecard, 2022; WHO, 2020; Zaheer et al., 2021; Zubair et al., 2022) concludes that a 10% 

increase in cigarette prices decreases consumption in the range between 5% to 10%. The varying 

result of cigarette price elasticity is possibly due to inappropriate cigarette demand model. For 

example, (A. Ahsan et al., 2022; Burki et al., 2013; Durre Nayab et al., 2018; Gilani & Leon, 2013; 

Iqbal, Muhammad Asif Sabir, 2018; Mushtaq et al., 2011) treat cigarette prices as exogenous while 

estimating their cigarette demand equation. However, many researchers (Chaloupka, Frank J., 

1999; Franke, 1994; Powell et al., 2005) have concluded that cigarette prices are endogenous, that 

it is determined by both demand and supply side factors of tobacco. As empirical evidence is mixed 

and inconclusive, therefore this study attempts to assess the nature of cigarette prices and thus 

correctly estimate cigarette price elasticity in Pakistan.  

 

Objectives of the Study 

Objectives of this paper are given as under: 

(1) To determine the potential endogeneity of cigarette prices 

(2) To estimate cigarette price elasticity in Pakistan 

(3) To find whether public regulations effectively reduce smoking 

 

Organization of the Study 

The remaining sections of this paper is organized as follows. Section 2 of the study presents a brief 

overview of cigarette production, taxation on cigarettes and cigarette affordability in Pakistan. 

Section 3 reviews literature relevant to the study. In section 4, the study discusses econometric 

model and estimation method suggested by statistical properties of the data on variables. Empirical 

results of the study is given by section 5. This section also discusses and compares results of this 
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study with relevant studies conducted in the past. Finally, section 6 concludes the result and 

suggests policy recommendations based on empirical results obtained in this study. 

 

Literature Review 
Many studies have thoroughly analyzed the determinants of cigarette smoking. Few researchers 

conclude that cigarette consumption reduces by greater than 1% in response to a 1% increase in 

cigarette prices while others argue that cigarette price elasticity is less than unity. Moreover, some 

other researchers have analyzed the effect of non-price regulations on cigarette demand. Literature 

gives mixed and inconclusive results about the cigarette price elasticity. This section of the paper 

review past studies related to the impact of cigarette prices, real income and public regulations on 

cigarette consumption. 

To discourage smoking, past study suggests comprehensive measures including taxation and non-

price public regulation on smoking (Ahsan et al., 2020; Cetin, 2017a; Colombo & Galmarini, 2022; 

Fichtenberg & Glantz, 2002; Goldberg et al., 2020; Golden et al., 2016; Hameed & Malik, 2021a; 

Koffarnus et al., 2015; Le & Jaffri, 2022; McAuliffe, 1988; Memon et al., 2022; Qureshi, 2021; 

Ross & Chaloupka, 2003; Titus et al., 2021, 2022; Wasserman et al., 1991). However, many 

researchers like (Ahmed et al., 2022; Cetin, 2017a; Del Carmen et al., 2018; John, 2008; Le & 

Jaffri, 2022; Memon et al., 2022; Nayab et al., 2021b, 2021a; Stoklosa et al., 2016; Teixeira, 2018) 

concludes that taxation on tobacco products is the most effective way of discouraging smoking. 

Taxation discourages smoking by making cigarette less affordable especially for low income 

individuals. Although the government uses cigarette taxation for increasing revenue, however, 

subsequently it is suggested for discouraging smoking. Economic theory advocates that taxation 

on cigarette and cigarette consumption are inversely associated. Advance economies have 

substantially reduced smoking due to effective use of tobacco control measures including high 

taxation and other non-price regulations. However, smoking prevalence is high in low income 

countries as these economies not only provide huge market for tobacco demand but also 

governments in these countries have not taken serious actions to control smoking. For instance, 

(Van Walbeek, 2005) concludes that cigarette price elasticity in developed countries is about -0.4 

while it ranges from -0.4 to -0.8 in the case of developing economies. This finding is supported by 

(John, 2008) indicating India’s cigarette price elasticity ranges from -0.4 to -0.9. In the same line, 

(Saffer & Chaloupka, 2000) finds that economically advanced countries reduces smoking from 

2.5% to 5% to a 10% increase in cigarette prices. In Pakistan, empirical evidence about cigarette 

price elasticity is mixed and inconclusive. For instance (Mushtaq et al., 2011) finds cigarette price 

elasticity as greater than unity while (Ahmad et al., 2005; Khan & Shah, 2020; Nayab et al., 2018; 

Saqib et al., 2018b) find it to be less than unity. 

Beside taxation on cigarettes, non-price regulation also play a vital role in discouraging smoking 

behavior. Non-price public regulations include health warning on cigarette packets, ban on 

cigarette advertisements and promotions, smoking restriction in indoor places, and restriction on 

sale to minors. Previous studies emphasizes that non-price public regulations are important 

determinants of discouraging smoking initiation and encourage quitting (Adler et al., 2023; Ali et 

al., 2020; Arancini et al., 2021; Everett et al., 1999; Fagbamigbe et al., 2020; Gilman et al., 2008; 

Hameed & Malik, 2021a, 2021b; Hammond, 2010; Joo et al., 2020; Madureira et al., 2020; Nayab 

et al., 2021a; Woo, 2022; Xu et al., 2015). Result of studies conducted across countries varies 

owing to differences in their social, cultural and economic perspectives. For instance, (Blanton et 

al., 2014; Farrelly et al., 2009; C. W. Lee & Kahende, 2007; Yang et al., 2011) concludes that 

smoke free home is associated with individual’s quit smoking attempts. However, result of studies 
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like (Gilpin et al., 1999; Shiffman et al., 2008) finds that smoking-free home policy is linked with 

successful ending of smoking behavior. 

For instance, (Farrelly et al., 1999; M., 2005) concludes that ban on smoking at home is 

significantly linked with individual’s attempts to quit. On the other hand (Gilpin et al., 1999; 

Shiffman et al., 2008) argue that home smoking policy leads to successful cessation of cigarette 

smoking.  Moreover, studies like  (Adler et al., 2023; Bar-Zeev et al., 2021; Cardozo et al., 2019; 

E.-H. Lee et al., 2022; Liu et al., 2021; Mingyu et al., 2022; Mullahy, 1985; Reyes-Guzman et al., 

2023; Richmond et al., 1993) smoking peers declines the probability of smoking cessation. Further, 

(Putte et al., 2005) concludes that smoking acceptability in a society largely influence individual’s 

smoking behavior. For example, (Chandola et al., 2004; Manchón Walsh et al., 2007) finds that it 

is difficult to quit when both couple are smokers. Similarly, (Coppotelli & Orleans, 1985) argue 

that cessation is more likely when one’s partner do not smoke cigarettes. Further, studies like 

(Farkas et al., 2000; Flor et al., 2021; Hao-xiang Lin et al., 2020; Haoxiang Lin et al., 2021) 

concludes that public restriction on smoking at work places results in a low smoking prevalence. 

Researchers have explored how these regulations influence smoking prevalence, particularly in 

countries with unique social, economic, and cultural contexts. Many researchers in developing 

economies, like Pakistan, have also examined the effectiveness of regulations on individual’s 

smoking behavior (Abdulateef et al., 2016; Ali et al., 2015; Chatha, 2018; Gilani & Leon, 2013; 

Iqbal, Muhammad Asif Sabir, 2018; Javed et al., 2013; Khan & Shah, 2020; Memon et al., 2022; 

Nayab et al., 2021b; Pierce et al., 2012; Singh et al., 2023; SPDC, 2021; Zubair et al., 2022). These 

regulations aim to reduce cigarette consumption and thereby improve public health. For instance, 

(Khan et al., 2024) attempted finding predictors of quit smoking in the case of Pakistan. The 

analysis finds that public regulations and social and religious factors are playing important role in 

motivating individuals to make quit attempt. Moreover, peer smoking status, individual’s 

commitment and past quit attempts are determinants of successful smoking cessation. 

Although individual’s smoking behavior have been extensively analyzed by researchers both in 

developed and developing countries of the world. However, these empirical studies on individual’s 

smoking behavior suffer from certain methodological problems. For example, some studies have 

estimated cigarette demand while using cigarette prices as exogenous variable. (Alam et al., 2008; 

Burki et al., 2013; Durre Nayab et al., 2018; John, 2008; Nayab et al., 2021a; Singh et al., 2023). 

However, few others have critically analyzed cigarette’s demand and concluded that cigarette 

prices are endogenous in nature (Bishop & Yoo, 1985).  Furthermore, these studies have ignore 

the role of non-price regulations in discouraging smoking. Therefore, this study attempts to 

critically analyze the role of cigarette prices while estimating cigarette’s demand. In addition, the 

analysis estimates the role of non-price regulations in limiting cigarette’s demand. In the next 

section, the study discusses data sources of variables and method to estimate cigarette demand. 

 

Data & Methodology 
This study primarily investigates the impact of cigarette’s price and non-price regulation on 

smoking behavior in Pakistan. Although, extensive research has empirically analyzed cigarettes 

demand, however, these studies give inconclusive result owing to differences in their methodology 

and specification of the cigarette’s demand model. Therefore, this analysis attempts to correctly 

specify cigarette demand by incorporating all the relevant explanatory and controlled variables. 

The cigarette’s demand model is given as under:   

Cigarette Demand = f (cigarette’s prices, Real Per Capita Income, University education, 

Regulations) 
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ttttt gEYPLnQ   Relnlnlnln 43210                                                         (1) 

In equation (1), tQ  shows millions of cigarette sticks, tP is average price (17 centers) of a brand 

of cigarettes, tY is individual’s real income, tE indicates enrollment in public sector universities, 

gRe shows public regulations on smoking, and t is residuals term. 

This study analyzes cigarette’s demand by utilizing aggregate time series data covering the period 

1981 to 2018.  The study has collected cigarette production data from Pakistan Tobacco Board 

(PTB). In this line, net cigarette consumption was calculated by adding net imports of cigarettes. 

Similarly, data on a packet of cigarette, reflecting average prices of seventeen centers of a brand, 

comprising 10 cigarettes were obtained from PTB. Moreover, data on Gross Domestic Product 

(GDP) per capita was obtained from World Development Indicator (WDI). To model the influence 

of non-price regulation, the study uses a binary variable as a proxy for the public regulations on 

smoking since 2002. The dummy variable has been assigned zero value from 1981 to 2001, while 

it takes 1 value for the year 2001 and onwards. 

 

Hausman’s Test 

Few researchers have concluded that cigarette prices are jointly determined by both demand and 

supply equations. In other words, cigarette prices are not exogenous in cigarette demand model. 

Consequently, cigarette prices will be correlated with random errors, violating ‘no endogeneity’ 

assumption of the Classical Linear Regression (CLR).  In such a case, the estimated parameters 

will be biased and inconsistent. Therefore, in the first stage this study check endogeneity of 

cigarette prices through Hausman’s test. The Huasman test is vital in the decision of either 

estimating regression through Ordinary Least Square (OLS) or an Instrumental Variable (IV) 

method. The null and alternative of the Hausman test are given as under: 

0H  Cigarette prices are not endogenous (OLS estimators are consistent & efficient) 

1H  Cigarette prices are endogenous (OLS estimators are inconsistent and inefficient) 

 

Model Specification  
The analysis estimate cigarette demand equation by Instrumental Variable (IV) method. The IV 

method proceed as follows: 

 In the first step, the analysis regress cigarette prices (expected to be endogenous) on the instrument 

as well as all other exogenous variables of the model (reduced form equation), save the estimated 

residuals 

ttttt gEYLnPLnP    Relnlnln 432110                                       (2)   

Second, use the estimated residuals as an explanatory variable in the cigarette demand equation 

ttttt gEYestimatedLnQ   Relnlnlnln 43210                                       (3) 

 If coefficient of the estimated residuals from equation (3) are statistically significant, the analysis 

will reject the null hypothesis of no correlation between cigarette prices and error term in favor of 

alternative that cigarette prices are endogenous. 

 

Results and Discussion 
In the first stage, the study checks stationarity properties through Augmented Dickey-Fuller (ADF) 

test. Result of the ADF test indicates that no single series is stationary at level, however all series 

are stationary by taking first difference. Below Table 3.1 shows unit test of various series: 
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Table 1: ADF Unit Root Test 

At level (with intercept) 

Variables                                                                          T-statistics                                          P-value 

tCigln  -1.209 0.660 

tPln  -0.264 0.973 

tYln  -0.342 0.909 

tgRe  -0.870 0.787 

    At First Difference (with intercept) 

 tCigln  -7.337 0.0000 

 tPln  -4.962 0.0003 

 tYln  -3.612 0.010 

 

Table 1, shows estimates of cigarette demand through Least Square (LS) method. The result shows 

that demand for cigarettes is negatively associated to price, specifically a 10% increase in price 

leads to a 4% decrease in cigarette consumption. On the contrary, Individual’s higher income is 

positively related with cigarette consumption, meaning that individuals increases cigarette 

consumption by 3.3% in response to increase in real income by 10%. Positive income elasticity 

confirms that cigarette is a normal good. Non-price regulation and its interaction with cigarette 

price and real income, appears insignificant in influencing cigarette demand. Finally, enrollment 

in Public Sector University is significantly but positively associated with cigarette consumption. 

The R-square shows that this regression model explains 81.2% changes in cigarette consumption. 

However, the Durbon-Watson statistic (1.13) indicates that the model suffers from potential 

autocorrelation, which suggests further diagnostic tests to be conducted. 

  

Table 2: Cigarette Demand Elasticity (Least Square Method) 

Variables Coefficient Std. Error t-Statistic Prob. 

Cig.Price -0.401 0.100 -3.995 0.000 

Real Income 0.332 0.131 2.533 0.016 

Regulation 2002 4.178 8.915 0.469 0.642 

Price*Regulation -0.313 0.169 -1.854 0.073 

 Income* Regulation -0.368 0.862 -0.427 0.673 

University Education 0.695 0.131 5.300 0.000 

 

Some researchers have critically analyzed the role of cigarette prices as exogenous factor. They 

argue that cigarette prices are influenced by factors which are related to demand. In other words, 

cigarette prices are in turn influence by market dynamics.  For instance (Chaloupka & Warner, 

2000) argue that based on expected consumer responses, tobacco companies change cigarette 

prices. Similarly, governments often raises excise taxation in response to high smoking prevalence. 

Higher taxation on cigarettes generate revenue for the government and subsequently discourage 

smoking. Increasing taxation leads to rising cigarette prices thereby make smoking less affordable. 

This clearly indicates that high cigarette consumption prompt governments to impose higher excise 

taxes which in turn results in rising cigarette prices. In the same line, (Adda & Cornaglia, 2006) 

concludes that smokers behave rationally. That is, individuals adjust their smoking behavior in 

response to price increase. This empirical evidence shows that cigarette prices are influenced by 
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public regulation and dynamic market conditions therefore, they are not purely exogenous in 

demand model. Therefore, this paper attempts to examine whether cigarette price are endogenous 

in nature. 

Below Table 2 shows estimates of three cigarette demand models varying by inclusion of different 

public policy including Regulation 2002, SROs 2009, and SROs 2010.  The estimated coefficient 

has been obtained by employing Instrumental Variable (IV) method to the data on variables 

covering the period 1981 to 2018.  

 

Table 3: Cigarette Demand Elasticity (Instrumental Variable Method) 

 Model 1  Model 2  Model 3  

Variables Coefficient P-Value Coefficient P-Value Coefficient P-Value 

Cig.Price -0.337 0.003 -0.451 0.000 -0.455 0.000 

Real Income 0.758 0.000 0.378 0.022 0.364 0.043 

University 

Enrollment 

0.282 0.000 0.660 0.000 0.673 0.000 

Regulation 

2002 

------- -------- -0.498 0.037 -0.514 0.043 

SROs 2009 -------- -------- -------- --------- -0.034 0.840 

SROs 2010 ---------- --------- -0.308 0.019 -0.285 0.099 

 

Across all models model, cigarette prices significantly reduces smoking. Specifically, the result 

shows that cigarette consumption declines by 3.3%, 4.5% and 4.6% to a 10% increase in cigarette 

price, respectively in each model. The higher magnitude price coefficient in model 2 and 3, further 

suggests that interaction with regulations strengthen the price sensitivity of cigarette demand. This 

finding is consistent with past studies who have empirically analyzed cigarette demand. For 

instance, prior studies like  (Ahmed et al., 2022; Cheng & Estrada, 2020; Crespi et al., 2020; He 

et al., 2018; John, 2008; Martín Álvarez et al., 2020; SPDC, 2021; Wasserman et al., 1991) have 

concluded that cigarette prices negatively influence smoking. However, literature has estimated 

varying cigarette price elasticity owing to difference in cigarette demand model specification. For 

example, (Mushtaq et al., 2011) finds cigarette price elasticity as greater than unity, which is 

inconsistent with our analysis. On the other hand (Khan & Shah, 2020) concludes that cigarette 

price elasticity is less than unity. However, cigarette’s demand model in both analysis were miss-

specified by treating cigarette prices as exogenous. In our analysis, the result of Hausman test 

confirms endogeneity of cigarette prices in the cigarette demand equation. Therefore, this analysis 

has correctly specified cigarette demand equation, and thus the estimated parameters are unbiased 

and consistent. 

Moreover, individuals’ increases smoking in response to increase in their income as it raises 

cigarette’s affordability. The estimated coefficients on income show that when income increases 

by 10%, individuals increase cigarette’s demand by 7.5%, 3.7% and 3.6% across the three model, 

respectively. The income elasticity declines across the three models, suggesting the public 

regulations moderates the income effect. The positive association of real income with cigarette 

demand explain the increasing affordability of smoking.  

Further, smoking increases with the increase in enrollment at public sector universities in Pakistan. 

This is alarming, signaling failure of our educational institutions in properly conveying anti-

smoking messages to students of this country. This finding suggests that university students may 

be induced to smoking by factors such as stress, social exposure, new environment and lifestyle. 
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Finally, the study finds very interesting result that public regulations significantly reduces smoking 

in Pakistan. Similar result has been found by past studies like (A. Ahsan et al., 2022; Blecher, 

2008; Cetin, 2017a, 2017b; Colombo & Galmarini, 2022; Huang et al., 2014; Joann, 2022; Rasool 

et al., 2011; Thomson et al., 2022; Zubair et al., 2022). In this line, (Khan et al., 2024) finds that 

public regulations such as health warnings, and restrictions on cigarette advertisement and 

promotions is effective in motivating smokers to quit smoking behavior in Pakistan. Moreover 

(Rasool et al., 2011) argue that health warning on cigarette package is effective in reducing 

smoking, however, the analysis finds low compliance with public regulations for printing health 

warnings on cigarette packets in Pakistan. 

 

Conclusion & Recommendations 
This study attempts to empirically cigarette demand model in the case of Pakistan, using aggregate 

time series data covering the period from 1981 to 2018. The study finds that cigarette prices are 

endogenous, jointly determined by the demand and supply side factors. Employing Instrumental 

Variable (IV) method, the analysis finds that rising cigarette prices discourage cigarette 

consumption. Moreover, individuals demand more cigarettes when their real income increases, 

owing to increasing affordability of cigarette consumption. Similarly, increasing enrollment in 

public sector universities also raises cigarette demand. This is alarming situation indicating failure 

of our academic institutions in conveying anti-smoking message. Finally, the result shows that 

public regulations significantly discourage smoking. This is quite interesting result that both price 

and price regulations strategies are playing significant role in limiting cigarette demand. 

 

Recommendations 

Based on the empirical results obtained, this analysis following recommendations to government 

of Pakistan 

(1) This study suggests increasing excise taxation on cigarette to make smoking less affordable 

(2) The government should enforced implementation of public regulation particularly in the 

academic institutions to aware students and general masses about the danger of smoking. 

 

Limitations and Future Research in the Area of Tobacco Consumption   

Although this analysis has attempted to accurately estimate cigarette demand in Pakistan. 

However, there are few limitations of this study. First, the study focuses on one particular product 

of tobacco, that is, cigarette consumption. However, few individuals uses other products of tobacco 

including smokeless tobacco like Naswar, Paan, and Gutka etc. Therefore, future research be 

conducted to find determinants of all tobacco products. 

Second, time series data is limited to model individual’s response to public regulations. Therefore, 

analysis based on cross-sectional data will be more useful which actually model individual’s 

response to public regulations on smoking at micro level.  
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