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The IJERPH Editors, 
MDPI 
Kandererstrasse 25, CH - 4057  
Basel, Switzerland 
 
 
Kind Attention: Leo Jiang, Assistant Editor. 
 
 
“Cigarette smoking in Indonesia: examination of myopic model of addictive behavior” 
 
 
 
Dear Jiang, 
 
Thank you very much for your email. We would like to thank to both reviewers and highly 
appreciate their comments to the above manuscript. We have revised it, fully addressing their 
concerns. Please find attached the substantially rewritten manuscripts for your further 
considerations. 
 
The following pages detail the changes made point by point. 
 
Thank for your willingness to consider my work. I look forward to hearing from you soon. 
 
 
Sincerely, 
 
 
 
Dr. Budi Hidayat 
 
 



The revisions made in response to the comments are given in italics letters. 
 
Review comments on: “Cigarette smoking in Indonesia: examination of myopic model of 
addictive behavior” 
 
Reviewer B: 
 
1. Most studies of price elasticities among smokers in developing countries have not even used 

a rational addiction model, let alone a myopic addiction model. This is relevant to the fact 
that the authors found an unusually low short-run elasticity. This important element of 
context should be mentioned in the discussion, and prepared in the introduction, as it is 
important to the paper‟s novel contribution.   

 We add in the introduction as follows (see, page 3):  “Most of the existing studies on 
price elasticities in developing countries do not develop model dynamics that contain 
rational addiction. Studies that develop myopic addiction include Tansel [10] for Turkey, 
Hsieh and Hu [11] for Taiwan, Van Walbeek [12] for South Africa and Jamaica and 
Guindon et al. [13] for Southeast Asian countries. The study here adds empirical 
evidence to myopic addiction models of cigarette demand and also provides a sensitivity 
analysis by estimating a model of rational addiction with the same data. Dynamic models 
with addictive behavior predict long-run demand price elasticities will be larger than 
short-run elasticities (in absolute value). We therefore anticipate unusually low short-run 
elasticities derived from our models. We also explore several estimators for panel data 
and develop a framework for selecting the best estimator. Documenting this econometric 
selection process is important for transparency in research and also for enhancing 
techniques among like-minded practicioners 

 
2. I recommend that the paper be accepted with minor revisions to content, but significant work 

on English grammar and style.  
 The article has been corrected and proof-read by a native speaker.  

 
3. Other problems are minor.  When the authors are trying to contextualize Indonesian smoking 

prevalence, they should simply give its prevalence rate along with those from other countries. 
Showing us, as they now do, that Indonesia ranks 5th among countries in total cigarettes 
smoked is uninformative, since Indonesia is the world’s 4th most populous country. 

 We have revised the text as follows: “Indonesia is a significant contributor to the global 
burden of disease from tobacco-related illnesses. The prevalence of smoking among 
males age 15 years and above increased from 53.4% in 1995 to 63.2% in 2001 and to 
63.1% in 2004. Among adult females, the prevalence of smoking has also increased from 
1.7% in 1995 to 4.5% in 2004. Overall, cigarettes consumed increased from 33 billion in 
1970 to 217 billion in 2004. With the fourth largest population in the world, Indonesia in 
2002 ranked as the fifth largest consumers of cigarettes (182 billion) behind China (1.7 
trillion), USA (463 billion), Russia (375 billion), and Japan (299 billion) [5]. A study by 
Djutaharta et al. [6] reported that 90 percent of active smokers in Indonesia smoked in 
their house when other family members, including children, were around; as a result, the 
children have higher incidences of pulmonary diseases.” (p.2) 
 



4. In their discussion, the authors should show more alertness to critical literature on addiction. … 
 Agreed, and have revised as follows (Section 5. Discussion, p.10):  

“Should taxes be calibrated to be revenue maximizing or calibrated to maximize the 
reduction in tobacco consumption? Addiction in our study is a combination of habit and 
preference adaptation, starting with subjective individual preferences: individual 
smokers reveal that they gain net utility (or satisfaction) from tobacco consumption. For 
public health priorities, our model indicates that “addiction” can be conditioned and 
does respond to incentives.  So for both revenue and health policymakers, we provide a 
methodological innovation for analyzing how tobacco tax policy can maximize revenue 
given public health goal or vice versa. 
 
Our elasticity estimates suggests that price increases brought about by higher taxes 
would cause government revenue to increase as the proportionate change in prices would 
exceed the proportionate change in consumption. However, if is thought that tax policy 
exploits true addicts, whose demand elasticity is very high, to compensate for revenues 
lost to decreases in consumption among smokers who are only addicted in the technical 
economist’s sense, then optimal tax rates would tend to be underestimated by our 
economic models. Our models also may be insensitive to heterogeneity in the population 
of smokers with respect to elasticities. Thus, improved estimates of price sensitivity at 
different income levels and knowledge of the extent to which tobacco users underestimate 
health harm in the Indonesia context can better inform tobacco control efforts.  
 
The tax revenue generated from this policy could logically be used to increase public 
health budgets as smokers impart negative externalities to non-smokers and to public 
health. However, given that the demand for cigarettes is more elastic in the long-run, 
further excise tax increases are more likely to act as a tobacco control mechanism in the 
long-run rather than as a constant source of government revenue. Future increase in the 
tax will induce some smokers to quit and prevent others from becoming regular or 
persistent smokers. They also will reduce the number of ex-smokers returning to 
cigarettes and will reduce consumption among continuing smokers. Empirical evidence 
from South Africa shows that a doubling of the real price of cigarettes between 1993 and 
2003 would reduce consumption by a quarter in the short term [12].  These gains would 
be significant in South Africa or any other country struggling with the public health 
consequences of high rates of tobacco consumption. 
 
The effects of the price of alcohol call for further research. Higher alcohol prices lead to 
higher cigarette consumption in our empirical specifications. This positive cross-
elasticity could indicate that alcohol and cigarettes are substitutes, which might 
contradict evidence from developed countries for their complementarity. Our finding may 
be due to a lower proportion of true addicts among a low- income population. We are 
unable to test this assumption within our models and empirical specifications.  Another 
natural concern is other tobacco-related substitutes. If demand for cigarettes falls, does 
this mean that the demand for other tobacco products will increase?  Future research 
should gather information about potential substitution of other tobacco products, such as 
kreteks, bidis, and hand rolled cigarettes for manufactured cigarettes. These substitution 
issues have an obvious bearing on tobacco control policy and its effectiveness. 
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Indonesia, January 10, 2010 

 

 

To:  

Prof. Dr. Ulf-G. Gerdtham  

Guest Editor, Special Issue “Health Economics” 

International Journal of Environmental Research and Public Health 

 

 

 

Dear Prof Gerdtham, 

 

On behalf of Prof Hasbullah Thabrany and myself, I am pleased to submit the attached paper, 

“Cigarette smoking in Indonesia: examination of myopic model of addictive behaviour” to 

the special issue “Health Economics” at the International Journal of Environmental Research 

and Public Health. The attached paper has not been published, nor has it been submitted to 

another journal. Authors of this paper also have been personally and actively involved in 

substantive work leading to the report, and will hold themselves jointly and individually 

responsible for its content.  

 

Annex 1 provides list of potential referee. Please do not hesitate to contact me if you require 

any additional information. Thank you very much for your kind consideration. 

 

 

Sincerely, 

 

Dr. Budi Hidayat 

Department of Health Policy and Administration 

Faculty of Public Health, University of Indonesia 

Depok 16424 – INDONESIA 

Email: b_hidayat@hotmail.com ; Budi.hidayat@ui.edu 
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Department of Clinical Sciences, Department of Economics, Lund University, P.O. Box 7082, S-

220 07 Lund, Sweden 

Tel. +46 (0)46 222 48 10; Fax: +46 (0)46 222 41 18  

Website: http://www.lri.lu.se/en/research/healtheconomics 

E-Mail: ulf.gerdtham@nek.lu.se 

 

2. Prof. Dr. Tetsuji Yamada  
Professor of Health Economics, Department of Economics and Center for Children and 

Childhood Studies, Rutgers University, the State University of New Jersey, 311 North 5th Street, 

Camden, NJ 08102, USA 

Tel. +1 212 808 5375; +1 856 225 6025 (USA); Fax: +1 856 225 6602  

Website: http://economics.camden.rutgers.edu/yamada/ 

E-Mail: tyamada@crab.rutgers.edu 

 

3. Prof. Phua Kai Hong, PhD 
Profesor of Health Economic, Lee Kuan Yew School of Public Policy, National 

University of Singapore, 469C Bukit Timah Road, Oei Tiong Ham Building OTH 2-2A 

Singapore 259772 

Tel: (65) 6516 1540; Fax: (65) 6778 1020 

Email: spppkh@nus.edu.sg  

 

4. Dr. Jennifer Kahende  
Centers for Disease Control and Prevention (CDC), National Center for Chronic Disease 

Prevention & Health Promotion, Office on Smoking and Health/Epidemiology Branch, 

K-50 Atlanta, Georgia, USA 

Tel. +1 770 488 5279  

E-Mail: jkahende@cdc.gov 
 

5. Dr. Emmanuel Rudatsikira  
Global Emergency Preparedness and Response Program, Graduate School of Public 

Health, Co-Director, Institute for Public Security and Health, San Diego State University, 

San Diego, California, USA 

E-Mail: Emmanuel.Rudatsikira@sdsu.edu  
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Indonesia, October 26, 2009 

 
To:  
Prof. Dr. Ulf-G. Gerdtham  
Guest Editor, Special Issue “Health Economics” 
International Journal of Environmental Research and Public Health 
 
Dear Prof Gerdtham, 
 
On behalf of Dr. Subhash Pokhrel and myself, I am pleased to submit the attached paper, 
“Health Insurance and the Numbers of Outpatient Visits to Public and Private Providers in 
Indonesia” to the special issue “Health Economics” at the International Journal of 
Environmental Research and Public Health. I declare that (i) this paper has not been published 
in whole or in part elsewhere, nor has it been submitted to another journal; (ii) all authors have 
been personally and actively involved in substantive work leading to the report, and will hold 
themselves jointly and individually responsible for its content.  
 
This paper estimates the relationship between health insurance and the number of outpatient 
visits to public and private healthcare providers in Indonesia. We pay attention on the selection 
of the most appropriate econometrics techniques explored on this study. We find that a 
generalized method of moment is best to model the number of visits to public outpatient on 
which the endogeneity of health insurance is significantly detected, whilst hurdle negative 
binomial is appropriate to model the number of private outpatient visits. I am believe that this 
paper contributes to add more evidence that estimates of the demand given insurance are shown 
to depend on the empirical specification used in the analysis. Our main findings are also 
interesting from policy perspectives since Indonesia is on its way to universal coverage through 
introducing a national health insurance program. 
 
Annex 1 provides list of potential referee. Please do not hesitate to contact me if you require 
any additional information. Thank you very much for your kind consideration. 
 
 
Sincerely, 
 
Dr. Budi Hidayat 
Department of Health Policy and Administration 
Faculty of Public Health, University of Indonesia 
Depok 16424 – INDONESIA 
Email: b_hidayat@hotmail.com ; Budi.hidayat@ui.edu 
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1. Introduction 

Economic models of addiction can be divided into three groups: imperfectly rational addiction, 
rational addiction and myopic addiction [1]. The last assumes individuals recognize the dependence of 
current addictive good consumption on past consumption, but ignore the impact of current and past 
choices on future consumption decisions when making current choices. Researchers investigating 
myopic addiction always build consumption history into models, but ignore anticipated future changes. 
There are a number of studies investigating myopic addiction in both pooled and time series 
frameworks. Empirical applications of myopic addiction in cigarette consumption include, inter alia, 
Baltagi and Levin [2,3]. Alternative dynamic specifications of addictive cigarette consumption are 
found in Cameron’s survey [4]. 

Indonesia is a significant contributor to the global burden of disease from tobacco-related illnesses. 
The prevalence of smoking among males age 15 years and above increased from 53.4% in 1995 to 
63.2% in 2001 and to 63.1% in 2004. Among adult females, the prevalence of smoking has also 
increased from 1.7% in 1995 to 4.5% in 2004. Overall, cigarettes consumed increased from 33 billion 
in 1970 to 217 billion in 2004. With the fourth largest population in the world, Indonesia in 2002 
ranked as the fifth largest consumers of cigarettes (182 billion) behind China (1.7 trillion), USA  
(463 billion), Russia (375 billion), and Japan (299 billion) [5]. A study by Djutaharta et al. [6] reported 
that 90 percent of active smokers in Indonesia smoked in their house when other family members, 
including children, were around; as a result, the children have higher incidences of  
pulmonary diseases. 

Increasing the price of tobacco is one of several strategies used to curb tobacco consumption [7]. 
Evidence from high-income countries shows that increases in cigarette (and other tobacco products) 
taxes are often followed by significant reductions in cigarette smoking (and other tobacco use). These 
changes reflect a combination of increased smoking cessation, reduced rates of relapse and initiation, 
and decreased consumption among continuing tobacco users. Estimates of the price elasticity of 
cigarette demand in high-income countries range from −0.25 to −0.50 while estimates from low- and 
middle-income countries are approximately double: −0.50 to −1.00 [7]. The evidence and estimates 
suggest that tobacco taxes in low-income countries could be effective in reducing tobacco use. 
Additionally, as children and adolescents are often more responsive than adults to prices changes, 
these groups may account for a relatively larger portion of overall reductions or a relatively faster 
response or both. For health policy in emerging middle-income Indonesia, then, it is important to 
understand if increased taxes are likely to have a significant impact on tobacco consumption in an 
environment where both incomes and smoking behavior are on the rise. 

Evidence on tobacco consumption behavior from Indonesia is rare. A prior study using data from 
the 1999 national socio-economic survey [8] did not model the long-run dynamics of cigarette demand 
but did provide estimates of short-run elasticity. Conditional on tobacco product use, demand price 
elasticity was found to be −0.6, and this decreased (in absolute terms) with income.  

There have been no complete estimates for Indonesia of demand response to changes in taxes on 
tobacco products. These estimates (short-run and long-run) are crucial for both health and revenue 
policy. Furthermore, understanding addictive behavior in developing countries is an important 
regulatory question since the tobacco industry has focused on the developing world as a target for new 
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customers. To the best of the authors’ knowledge, there is no study that estimates for Indonesia a 
dynamic specification (including addictive behavior) of cigarette demand with complete information 
on demand price elasticities. This paper will investigate such a model for cigarette demand and use the 
model to estimate both short- and long-run price elasticities of cigarette demand in Indonesia.  

The addiction model developed here is tested using pooled individual panel data from three waves 
of the Indonesian Family Life Survey (IFLS) spanning the period 1993–2000. Although aggregate 
panels have less variability relative to individual level data, and this has been regarded as a weakness 
of time series studies [9], the use of panel data actually provides two advantages. First, we can control 
for unobserved heterogeneity at the individual level that otherwise might confound results. Second, it 
enables tests of the dynamics of cigarette demand necessary for estimates of long-run demand  
price elasticity.  

Most of the existing studies on price elasticities in developing countries do not develop model 
dynamics that contain rational addiction. Studies that develop myopic addiction include Tansel [10] for 
Turkey, Hsieh and Hu [11] for Taiwan, Van Walbeek [12] for South Africa and Jamaica and  
Guindon et al. [13] for Southeast Asian countries. The study here adds empirical evidence to myopic 
addiction models of cigarette demand and also provides a sensitivity analysis by estimating a model of 
rational addiction with the same data. Note that dynamic models with addictive behavior predict long-
run demand price elasticities will be larger than short-run elasticities (in absolute value). We therefore 
anticipate unusually low short-run elasticities derived from our models. We explore several estimators 
for panel data and develop a framework for selecting the best estimator. Documenting this econometric 
selection process is important for transparency in research and also for enhancing techniques among 
like-minded practicioners.  

2. Methodology 

In this study, we estimate a myopic addiction for cigarette demand model in the form:  

 
(1)  

where i is an individual, t is time, C is consumption of cigarettes, Pc and Pa are prices of cigarettes and 
alcohol, respectively,  is a vector of exogenous variable that affect consumption of cigarettes 
including disposable income, age, employment status, and the presence of children less than 14 years 
of age, vi is an individual fixed effect controlling for time-invariant preferences and marginal utility of 
wealth), dt is a time dummy controlling for unanticipated macro changes in wealth, and εit is the error 
term. A significant and positive effect of previous consumption (measured by coefficient β1) on current 
cigarette consumption (Cit) indicates myopic addictive behavior [14]. 

We also perform a sensitivity analysis that examines myopic versus rational addiction. Empirical 
specifications for rational addiction are as follows:  

 
(2)  

Statistical significance of the coefficient (β2) on lead consumption (Equation 2) together with a 
reasonable estimate of the discount rate gives a direct test of a rational addiction model against an 
alternative model in which consumers are myopic [14-16].  
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Applying ordinary least squares (OLS) in Equations (1) and (2) could lead to biased parameter 
estimates for at least two reasons. First, the errors εit may be serially correlated with and through 
lagged and lead consumption. That is, there could be an omitted variable bias from unobserved  
time-invariant preferences, marginal utility of wealth (vi) and other demand shifters (eit) that may be 
serially correlated. These unmeasured variables may be correlated with Cit-1 in Equation (1) and both 
Cit-1 and Cit+1 in Equation (2). Second, there is measurement error in recorded values of Cit-1 in  
Equation (1) and both Cit-1 and Cit+1 in Equation (2). Equations (1) and (2) were derived assuming 
perfect certainty on prices and other variables; when unexpected changes in these variables cause 
individuals to revise their consumption plans, Cit-1 and Cit+1 then measured with error. Measurement 
error in either dependent or independent variables leads to biased OLS coefficient estimates. 

We explored two groups of econometric specifications in our analysis. The first group includes 
estimators ignoring the endogenous-regressors problem, including OLS, fixed effects (FE), and 
random effects (RE). The second group includes estimators that treat error-in-variables and 
unobservable heterogeneity: two-stage least squares (2SLS), fixed effects two-stage least squares 
(FE2SLS), random effects two-stage least squares (RE2SLS), and generalized methods of  
moments (GMM).  

Diagnostic tests helped us select the most appropriate estimator. We tested for endogeneity in 
lagged consumption by performing a Hausman specification test. If lagged consumption is found to be 
exogenous, we opt for either OLS, FE or RE. To test the appropriateness of an individual-effects 
estimator instead of regular OLS, we use the Breusch-Pagan Lagrange Multiplier test [17]. If the test 
suggests that time-invariant unobserved characteristics are affecting choices random or fixed effects is 
called for. The choice between FE and RE relies on comparison of the two estimators in Hausman’s 
specification test. Once the null hypothesis of no correlation between the individual effect and the  

in Equation (1) is rejected, then we opt to use FE [17].  
However, if lagged consumption is indeed endogenous, we suggest instruments (and maintain that 

they are valid) and use estimators from Group II. To evaluate whether there may be a bias from weak 
instruments, first we run the OLS regressions for the lagged consumption Cit-1: 

 
(3)  

where zi are the potential instruments and all else is as defined in Equation (1). The instruments will be 
valid if they are good predictors of lagged consumption and uncorrelated with the error in the demand 
Equation (1). In addition to checking that the instruments are significant in the first stage regression 
(3), we performed several tests of the instruments, including relevancy, validity and orthogonality. 
Recent applications of these tests and the selection process to choose the best estimator are described 
elsewhere [18]. 

3. Data and Variables 

The Indonesian Family Life Survey (IFLS) was carried out by the RAND Corporation in 
conjunction with Indonesian researchers and various international agencies in 1993 (IFLS1), 1997 
(IFLS2) and in 2000 (IFLS3). IFLS is a panel and the sampling scheme for the first wave (IFLS1) is 
determines the sample in subsequent waves. IFLS1 sampling is stratified on provinces and urban/rural 
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location, then randomly sampled within these strata. The IFLS sample included 13 of Indonesia’s 26 
provinces which contained 83% of the 1993 population. Within each of the 13 provinces, enumeration 
areas (EAs) were randomly chosen from a nationally representative sample frame used in the 1993 
national social economic survey (SUSENAS), yielding 321 EAs with oversampling in urban areas and 
in smaller provinces to facilitate urban-rural and Javanese–non-Javanese comparisons. Within an EA 
households were randomly selected based upon 1993 SUSENAS listings and twenty (thirty) 
households were selected from each urban (rural) EA.  

IFLS1 contacted a total of 7,730 households and obtained a final sample size of 7,224 households. 
In IFLS2 6751 of the original 7,224 households (93.5%) were relocated and re-interviewed. In IFLS3 
the re-contact rate was 95.3% of IFLS1 households. Nearly 91% of households are complete panel 
households interviewed in all three waves. IFLS contains measures of smoking behavior from 
individuals aged 15 and above. Frankenberg and Karoly [19], Frankenberg and Thomas [20], and 
Straus et al. [21] described more fully IFLS1, IFLS2 and IFLS3, respectively. 

Table 1 gives a description and corresponding summary statistics of the variables used here. We 
measure cigarette consumption (the dependent variable) as the number of cigarettes per day smoked as 
recalled by the individual at the time of the interview. We constructed this variable from three 
questions: (i) “have you had the habit of chewing tobacco, smoking a pipe, smoking self-rolled 

cigarettes, or smoking cigarettes/cigars?” (ii) “do you still have the habit or have you totally quit?, and 
(iii) “in one day about how many cigars/cigarettes did you consume now/before totally quitting?”. The 
variable takes the value zero when the individual is an ex- or non-smoker. 

Table 1. Definition of variables used in the models and its descriptive statistic. 

Variable Definition Mean Std. Dev. 

 Current cigarette consumption (ln) 2.207 0.746 
 One lag cigarette consumption (ln) 2.203 0.760 

 Current price cigarette (ln) 4.623 0.701 
 Current price alcohol (ln) 8.612 1.263 

Ln-exp Monthly per-capita income (ln) 11.156 1.004 
Working 1 if working, 0 otherwise 0.582 0.493 
Ln-age Individual age (ln)   
Child14 1 if children aged ≤14, 0 otherwise   
Instruments (z)    

 One lag price cigarette (ln) 4.280 0.520 
Wall 1 if dwelling wall is brick, 0 otherwise 0.588 0.492 
Floor 1 if dwelling floor is permanent, 0 otherwise 0.155 0.362 
Hhown 1 if dwelling is owned/bought, 0 otherwise 0.805 0.396 
Moslem 1 if Moslem, 0 otherwise 0.871 0.335 

 
Explanatory variables include the number of cigarettes smoked as recorded in previous (lag) waves, 

which we take as a measure of the effects of past cigarette consumption on current marginal utility of 
cigarette consumption. For testing the rational addiction model we also included the number of 
cigarettes smoked in the next (lead) wave.  
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We included measures of cigarette and alcohol prices at the time of the interview. The IFLS formats 
these questions differently across waves. For IFLS2 and IFLS3, cigarette prices were constructed from 
individual responses to the following question: “about how much money did/do you spend each week 

for tobacco products?” In IFLS1, cigarette prices were derived from household expenditure 
information. Real prices were calculated from these nominal prices by using consumer price index 
(CPI) data from the Central Bureau of Statistics.  

Other time-varying explanatory variables included a monthly income proxy (from expenditure 
recall data), expressed as a real value with 2,000 CPI data. To obtain a per-equivalent adult measure of 
consumption, all income proxy data was adjusted for family size. The natural log of age was included 
to control for age-related health problems from smoking. A dummy variable indicating the presence of 
children less than 14 years of age was also included; we assumed that individuals might moderate 
tobacco consumption when small children are present. We also included a dummy variables indicating 
employment status. 

For Group II estimators (discussed above) an instrument is needed. Appropriate instrumental 
variables in our context will play an important role in determining past cigarette consumption  
(a potentially endogenous variable) but will not affect current consumption (the dependent variable) 
except through past consumption. For the myopic model, we instrumented the lagged consumption 
with lagged cigarette prices. Other dummy variables, which we consider to be proxies for wealth or 
economic stability, were also included as potential instruments for lagged consumption: dwelling walls 
are brick; dwelling floor is permanent; dwelling is owned or being bought (1/0); and  
individual’s religion. 

For the rational addiction model, we also included one lead of tobacco price as an instrument for 
future cigarette consumption. We avoided lagged values of cigarette consumption as instruments for 
lead consumption due to concerns about serial correlation in the errors.  

4. Results 

4.1. Model Selections 

We first checked for endogeneity of the lagged consumption variable in the demand equation using 
Durbin-Wu Hausman and Hausman-Wu statistical tests. This is a Likelihood Ratio (LR) test 
distributed as a x2 with 1 degree of freedom. The value of the test was about 7.9 with a p-value of 
0.005. We thus rejected the null hypothesis of exogeneity (Table 2), suggesting OLS results in 
inconsistent parameter estimates [17].  

A further consideration is to choose estimators among the alternatives in Group II. The Pagan and 
Hall’s test [22] for heteroskedasticity were adopted to discriminate between 2SLS and GMM 
estimators. The test rejected the null hypothesis of homoskedasticity, suggesting GMM is preferable to 
2SLS. We then considered between random effects 2SLS and fixed effect 2SLS. The resulting 
Hausman statistic test yielded an observed chi-squared test of 12.9, and was insignificant at 5 percent 
level. We therefore did not reject the null hypothesis of no correlation between the individual effect 
and the  in Equation (1), suggesting the RE2SLS is preferable than the FE2SLS.  
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Table 2. Summary statistics test: endogeneity and instrumental tests. 

Test statistics Statistics 

1. Endogeneity of lagged   
Wu-Hausman  7.91*** 
Durbin Wu Hausman (DWH):  7.91*** 

2. Instrumental variable:  
a. Heteroskedasticity:   

Pagan-Hall general test statistic 66.52*** 
Pagan-Hall test with assumed normality 125.30*** 
White/Koenker nR

2 test statistic 75.57*** 
Breusch-Pagan/Godfrey/Cook-Weisberg 148.77*** 

b. Overidentifying:  
Sargan (2SLS) 4.03 
Basmann (2SLS) 4.03 
Hansen-J (GMM) 4.01 

c. Orthogonality:  
C-statistics:  0.37 

 
A number of tests were employed to test the relevancy, validity and orthogonality requirements of 

the instruments. A reduced form regression of the suspected endogenous variable, the lagged 
consumption, on the full set of instruments was estimated using OLS. The coefficients on the 
instruments in first-stage least squares Cit-1 equations are given in Table 3.  

Table 3. First-stage regression of the lagged (Cit-1): OLS estimates. 

 Coef. SE 
Pct −0.0559*** 0.020 
Pat 0.2253*** 0.012 
Ln-exp −0.027** 0.014 
Ln-age 0.3470*** 0.031 
If Child14 0.2775*** 0.050 
If working 0.0995*** 0.027 
Excluded instruments:   

Pct-1 −0.0033 0.022 
If dwelling wall is brick −0.0976*** 0.020 
If dwelling floor is permanent −0.1715*** 0.029 
If dwelling is owned or being bought −0.0744*** 0.024 
If Moslem −0.1404*** 0.029 

Constant −0.3265 0.213 
R

2 0.121  
Shea partial R2 0.016  
Partial R2 0.016  
Test of F:   

All instruments, F( 11, 4107) 61.04†  
Excluded instruments, F( 5, 4107) 18.04†  

Significance at 1% level and **5%; SE is robust standard errors. 
 



Int. J. Environ. Res. Public Health 2010, 7         
 

 

2480 

The R2 shows that the models explained a high proportion (12 percent) of the variation for lagged 
consumption. Table 3 also reports the Partial R2 and Shea Partial R2. A gap between the Partial R2 and 
Shea partial R

2 in our study considerably a small, suggesting the model is well-identified [23]. The 
relevance of the instruments was also investigated using an F-test to determine whether the 
instruments were correlated with the potentially endogenous variable [24,25]. The null hypothesis of 
the F-test that the parameters of the covariates are jointly equal to zero was rejected, indicating that all 
the instruments were jointly significant (see, the last row of Table 3). A conservative rule of thumb for 
a single endogenous regressor would suggest that a less than 10 F-value could be an indicator of a 
weak instrument [23]. In this study, the F-test for all instruments and for five instruments yielded 61 
and 18, respectively. 

The proposed instruments also passed the over-identification tests. The Hansen-J, Basmann and 
Sargan statistic tests (Table 2) could not reject the null hypothesis of correct specification, suggesting 
the models are reasonably well specified and the instruments are valid. Finally, the orthogonality 
condition of the instruments assessed using the C- test (Table 2). The C-test could not reject the null 
hypothesis, indicating the subset instruments used, the lagged prices, are exogenous. 

4.2. Model Estimation Results 

Table 4 presents the GMM estimation results of both myopic and rational addiction model. 
Coefficient estimate of lagged smoking in Equations (1) and (2) was 0.625 and 0.521, respectively, and 
significant at 1 percent level. This finding suggests that cigarette is an addictive good, and myopic 
addiction hypothesis is accepted. Estimate coefficient of lead smoking in Equation (2) was smaller 
than the coefficients of lagged smoking (0.112 vs. 0.509). This finding is consistent with the theory, 
which rises to positive rate and reasonable time preference. Given the lead consumption turned out to 
be insignificant, the rational addiction hypothesis was rejected in favor of the myopic one.  

The effect of price was always significant at 1 percent level. Cigarette prices had a negative effect 
on smoking, whilst alcohol prices had a positive and significant effect on smoking, suggesting that 
alcohol and cigarette are substitutes. Although cigarette consumption was found to be positively 
associated with income, the finding was insignificant. The low and insignificant income elasticity here 
(0.015) is not uncommon in the contexts of pooled models and developing countries. Blecher [26] 
found very low income elasticities in developing countries vis-à-vis developed countries although it 
used aggregate data. Coefficient estimate on children aged ≤14 turned out to be a positive, although it 
was insignificant, suggesting smokers did not reduce or attempt to moderate cigarettes consumption 
although they had small children. As expected individuals having working status increased the number 
of current cigarettes consumption and was significant at the 1 percent level.  

The last row of the Table 4 presents short- and long-run price elasticity of demand. Coefficient 
estimate of cigarette price indicates the short-run price elasticity of demand. The long-run one in 
equation 1 was computed as:      12

ˆ1/ˆ/   itit LnPcELnCE . The short-run and long-run price 

elasticities, evaluated at the mean, were −0.28 and –0.73, respectively. The findings that the long-run 
price elasticity, in absolute value, exceeds the short-run one is in line with both theoretical expectations 
and empirical findings. For Equation 2, the long run price elasticity is calculated using the  
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expression      213
ˆˆ1/ˆ/   itit LnPELnCE , and the implied discount factor and the discount rate: β2/β1, 

β1/β2-1, respectively. 

Table 4. GMM estimation results: myopic vs. rational addiction models. 

 

Myopic Addiction Model  

[Equation (1)] 

Rational Addiction Model  

[Equation (2)] 

Lagged consumption (Ct−1) 0.625*** 0.509*** 

 
[0.081] [0.117] 

Lead consumption (Ct+1) n.a 0.112 

 
n.a [0.157] 

Price cigarette (Pct) −0.275*** −0.135** 

 
[0.019] [0.066] 

Price alcohol (Pat) 0.143*** 0.159*** 

 
[0.021] [0.033] 

Per−capita income (Ln) 0.015 −0.01 

 
[0.012] [0.019] 

Individual age (Ln)  −0.098*** 0.053 

 
[0.038] [0.063] 

If child14 exist 0.048 0.097 

 
[0.044] [0.071] 

If working 0.094*** 0.029 

 
[0.024] [0.039] 

Constant 1.089*** 0.094 

 
[0.171] [0.437] 

Observations 5696 1783 
R−squared 0.27 0.34 
Short−run price elasticity −0.275 −0.135 
Long−run price elasticity −0.733 −0.356 
Discount factor n.a 4.54 
Discount rate n.a 3.54 

Note: Robust standard errors in [brackets];* significant at 10%; **significant at 5%; ***significant at 1%. The short-run price 
elasticity is the coefficients estimates of cigarette price, β3; the long-run price elasticity is calculated using the expression 

     213
ˆˆ1/ˆ/   itit LnPELnCE ; and the implied discount factor is β2/β1 and the implied discount rate is β1/β2-1. 

5. Discussion 

This study aimed to investigate the demand for cigarettes through a myopic addiction model and to 
use this model to estimate the price elasticity of cigarette demand in Indonesia. Sensitivity analysis 
was done by examining a rational addiction model. We explored several empirical approaches using 
panel data and selected the most appropriate techniques given both endogeneity of regressors and 
behavior of the error terms (i.e., the correlation between individuals effects, εit, and the regressors, ).  

Results suggest that variables we suspected might be endogenous are indeed endogenous in our 
model. The Group II estimators are appropriate for handling endogeneity. To select among the four 
alternatives, we adopted the Pagan and Hall statistic tests for testing unknown heteroskedasticity. Since 
the use of either a random- or fixed-effects model can be justified by a Wu-Hausman test, we used this 
test to assess whether regression parameters characterizing the random outcome variable stay constant 
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across all cross-sectional units for all time periods [28]. Because the homogeneity hypothesis was 
rejected, we conclude that GMM is the best estimator to handle unknown heteroskedasticity. Either 
random- or fixed-effects may suffer from heteroskedasticity (non-constant variance in and/or serial 
correlation) [28]. Applying 2SLS also would lead to invalid inference as standard errors are 
inconsistent in the presence of unknown heteroskedasticity [27].  

We confirm that Indonesian smokers are myopic addicts. Estimates yield a positive coefficient on 
lagged consumption that is highly statistically significant in both Equations (1) and (2). Our findings 
imply that higher past consumption raises the marginal utility of current consumption and leads to 
higher current consumption. Lagged consumption represents a fixed addictive tendency carried over 
from period to period and its coefficient can be interpreted as the speed of adjustment to steady-state 
consumption. Adjustment to any new steady-state consumption level takes place in more than one 
period following a cigarette price change, but there is also an immediate response given by the impact 
multiplier. This study finds that long-run cigarette price effects (or equilibrium multiplier) exceeded 
the short-run effects. This finding is in line with both theoretical expectations and previous empirical 
findings. Analyses from various Southeast Asian countries have found that the short-run price 
elasticity estimates for tobacco products range from −0.17 to −0.78, while the long-run estimates range 
from −0.4 to −1.21 [13]. 

Price increases had a negative and significant impact on cigarette consumption. The elasticity 
estimates suggest that a 10 percent increase in cigarette prices would lead to a 2.8 percent decrease in 
cigarette consumption in the short run and 7.3 percent decreases in the long run. Although our 
elasticity estimates seem low given other developing country estimates, they are comparable to other 
pooled data studies from developed countries. Pooled data studies have shown elasticities which are 
consistently lower than those in time series studies. The estimates from pooled data of the impact of 
price on cigarette consumption in developed countries (Baltagi and Levin [2], Stewart [29], and  
Sung et al. [30]) are at the very low end of those from time series studies, from −0.22 to 0.50.  

The effect of cigarette price on consumption has important implications for revenue and health 
policies. Increasing cigarette prices via excise taxes can control tobacco use and at the same time raise 
government revenue. Our study finds cigarette demand is inelastic (with a price elasticity less than 
one), suggesting the percentage increase in prices would always be larger than the consumption 
response. However, we also estimate demand to be more elastic in the long-run than in the short-run. A 
long-run price elasticity of −0.73 indicates that tobacco taxation can be an effective tool to reduce 
cigarette consumption for Indonesia. Empirical studies have shown that tax increases are regarded as 
the most effective tool for tobacco consumption reduction and have been especially effective among 
young people and people with low incomes [7].  

Should taxes be calibrated to be revenue maximizing or calibrated to maximize the reduction in 
tobacco consumption? Addiction in our study is a combination of habit and preference adaptation, 
starting with subjective individual preferences: individual smokers reveal that they gain net utility (or 
satisfaction) from tobacco consumption. For public health priorities, our model indicates that 
“addiction” can be conditioned and does respond to incentives. So for both revenue and health 
policymakers, we provide a methodological innovation for analyzing how tobacco tax policy can 
maximize revenue given public health goal or vice versa. 
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Our elasticity estimates suggests that price increases brought about by higher taxes would cause 
government revenue to increase as the proportionate change in prices would exceed the proportionate 
change in consumption. However, if is thought that tax policy exploits true addicts, whose demand 
elasticity is very high, to compensate for revenues lost to decreases in consumption among smokers 
who are only addicted in the technical economist’s sense, then optimal tax rates would tend to be 
underestimated by our economic models. Our models also may be insensitive to heterogeneity in the 
population of smokers with respect to elasticities. Thus, improved estimates of price sensitivity at 
different income levels and knowledge of the extent to which tobacco users underestimate health harm 
in the Indonesia context can better inform tobacco control efforts.  

The tax revenue generated from this policy could logically be used to increase public health budgets 
as smokers impart negative externalities to non-smokers and to public health. However, given that the 
demand for cigarettes is more elastic in the long-run, further excise tax increases are more likely to act 
as a tobacco control mechanism in the long-run rather than as a constant source of government 
revenue. Future increase in the tax will induce some smokers to quit and prevent others from becoming 
regular or persistent smokers. They also will reduce the number of ex-smokers returning to cigarettes 
and will reduce consumption among continuing smokers. Empirical evidence from South Africa shows 
that a doubling of the real price of cigarettes between 1993 and 2003 would reduce consumption by a 
quarter in the short term [12]. These gains would be significant in South Africa or any other country 
struggling with the public health consequences of high rates of tobacco consumption. 

The effects of the price of alcohol call for further research. Higher alcohol prices lead to higher 
cigarette consumption in our empirical specifications. This positive cross-elasticity could indicate that 
alcohol and cigarettes are substitutes, which might contradict evidence from developed countries for 
their complementarity. Our finding may be due to a lower proportion of true addicts among a  
low- income population. We are unable to test this assumption within our models and empirical 
specifications. Another natural concern is other tobacco-related substitutes. If demand for cigarettes 
falls, does this mean that the demand for other tobacco products will increase? Future research should 
gather information about potential substitution of other tobacco products, such as kreteks, bidis, and 
hand rolled cigarettes for manufactured cigarettes. These substitution issues have an obvious bearing 
on tobacco control policy and its effectiveness. 
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Abstract: We apply several estimators to the IFLS data to estimate the relationship between 
insurance and the number of outpatient visits to public and private providers in Indonesia. 
Once endogeneity of insurance is taken into account, there was a 63% increase in the 
average number of public visits by the beneficiaries of the mandatory insurance for civil-
servants. Individuals’ decision whether or not to make the first contact with the private 
providers was affected by their membership in the private insurance. However, their 
insurance status did not make any difference as to how many outpatient visits they would 
make in the future. 

Keywords: health insurance; demand for health care; endogeneity; count data models. 
 

1. Introduction 

Count data models have widely been used to estimate the predictors of health care demand [1-7). 
Most of these analyses use household surveys that collect information about the types of health care 
providers used and the number of visits individuals made to different types of providers in the recall 
period. An important issue to be considered in estimating the effects of health insurance on the demand 
for health care in these settings is therefore to establish whether the demand variable is generated as a 
discrete and mutually exclusive choice (e.g. types of providers visited in the event of an illness) or is in 
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the form of a count or rate (e.g. number of visits made to a particular provider). The later is usually 
modeled using count data models and their variants [8]. 

In estimating healthcare demand, a complexity arises as the underlying behavioral structures that 
drive healthcare utilization might have implications for the choice of the most appropriate model [7]. 
Further, as people demand both health insurance and healthcare depending on their health status, how 
the demand variable that we are interested in is generated and whether the model suffers from a bias 
due to endogeniety of these variables is an issue that needs a very close scrutiny [9-10]. Arriving at the 
decision why a particular model is the most appropriate one to estimate healthcare demand is often a 
difficult process and this process is often not well documented in health economics literature. The 
purpose of this paper is therefore to document the entire process by which we were able to choose a 
particular count data model in various measures of health care demand in Indonesia. 

Our specific interest is to estimate the relationship between health insurance and the number of 
outpatient visits to public and private healthcare providers in Indonesia. While there has been study 
published on health insurance and healthcare demand [9-10], the Indonesian case deserves special 
attention as the country is on its way to universal coverage through introducing a national health 
insurance program (NHIP). This article provides evidence on whether proposing the NHIP would be 
welfare-enhancing in terms of increasing access to formal healthcare in Indonesia. 

Our work also pays a great attention to the fact that correcting for endogeneity of regressors when it 
does not exist results in larger standard errors and unnecessary loss of precision [10] and such 
procedures are generally less efficient [11]. To this end, we explore two classes of count data models. 
The first class is characterized by a primary equation with a discrete dependent variable. This includes 
standard count data models, such as restricted models of Poisson and negative binomial, zero-inflated 
models, and hurdle models. The second class extends the features of the first class which 
accommodates the endogeneity of regresors, i.e. a linear instrumental variable (IV) and generalized 
method of moment (GMM).  

2. Context and Potential Source of Endogeneity 

The Indonesian government has mandated health insurance for civil-servants (Askes) since 1968. 
This scheme covers all civil-servants, pensioners of civil servants and armed forces, their families, and 
their survivors. As the insurance is compulsory, it is likely that people may choose their employment 
in civil service based on their health status. Therefore, endogeneity could arise if those who had less 
favourable health status in the past but were not previously able to obtain a competitive civil service 
job now find it easier to obtain this type of job that comes with an insurance package as one of the 
benefits. Similarly, those who are healthier may choose jobs in smaller firms or choose to be self-
employed, rather than joining the civil service, to avoid the costs towards mandatory insurance 
premium.  

In 1992, the government passed a Social Security Act (SSA) which mandates private employers to 
register their employees in Jamsostek scheme. This scheme covers employees, their spouse, and up to 
three children. However, the SSA allows the employers to opt out of this scheme if they provide better 
health benefits than that covered by Jamsostek, and therefore this scheme covers only 1.3 million 
workers out of about 30 million who are eligible [12]. Premium of Jamsostek is all paid by employers 
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and hence it is regarded as non-contributory. This policy may lead employers to choose Jamsostek for 
their employees who have health problems and are in low income while those who are healthier and in 
higher income will normally opt out. Thus, there is strong likelihood that endogeneity could be an 
issue here. The government also enacted the Insurance Act in 1992 which allows private insurance 
firms to sell health insurance products. This insurance offers public and private health providers as 
their provider network. The number of people covered under the private health insurance is estimated 
at 5 million people [12]. It is well known that private insurance suffers from selection bias, and 
therefore one can always suspect endogeneity of insurance while estimating healthcare demand given 
insurance [10]. 

Notwithstanding the above insurance opportunities, only small fraction of the Indonesian population 
(<15%) was covered by any form of health insurance scheme. Motivated largely by the expectation 
that health insurance improves access to healthcare, the president signed the National Social Security 
Law in 2004 which is now used as a basis for introducing the NHIP in the country.  

 

3. Methodology 

3.1. Model Specifications 

The number of outpatient (henceforth OP) visits for individuals (Mi) is posited to be exponential 
function of health insurance (I), a set of exogenous variable (xi), and random errors (u1). 

( ) 1expi it i iM I x uα β′= + +  (1) 

where Mi represents the number of visits made; IiT is an individual’s health insurance attributes (the 
subscript t indicates the insurance types); represents vector of health, socio-economic and 
demographic characteristics; and ui is an individual’s characteristics unobserved by econometricians. 

Maximum likelihood estimation of (1) yields consistent and efficient estimations if the regresors are 
exogenous. Given the possibility that endogeneity of insurance status exist, the number of OP visits 
and the insurance are modeled with simultaneous equations. Continuing from expression (1), an 
individual’s demand for insurance is modeled as follows: 

2it i i iI z x uγ β∗ ′= + +  (2) 

where I*
it represents the inclination of the individual to have insurance (a latent index of the net value 

of insurance); z is a row vector of observable determinants having insurance but not likely to determine 
on the number of visits (unrelated with ui); x is defined as in (1); and u2 is a random error denoting 
unobservable insurance determinants. The latent index I*

it
 is not observable, instead, we observe the 

categorical insurance (Iit) variable indicating that the individuals have or do not have insurance.  
The potential bias in (1) is that important determinants of insurance status may be unobserved and 

these unobserved factors may be correlated with the random error term of the demand equation (u1). 
For example, those who are less healthy may have a higher than average propensity to join insurance, 
and a simultaneously higher than average propensity to seek care given illness. It is likely that the 
unobservable factors that influence the demand are positively correlated with the error term u2 in (2), 
suggesting u1 and u2 are correlated. This further implies that a correlation exists between insurance 
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status (I) and the error term u1. Correlation between I and u1 would cause classical endogeneity 
problem ( ( )|i iE u x ≠ 0 ) in the maximum likelihood estimations, resulting in a biased estimate of α in 

the demand equation (1). 

3.2. Econometrics Approaches 

The dependent variable in this study takes only non-negative integer value, and thus, appropriate 
estimation techniques are given by the family of count data models [6,8]. The Poisson model has 
restrictive assumption that the mean is equal to the variance. It has been found in most health 
economics applications that the variance of the data exceeds the mean (overdispersion), contains a 
large number of zeros, see [4-5,14], and has a long right tail. In such an instance, the Poisson 
regressions provides consistent estimate of the coefficients but not of their standard errors. A variate of 
the Poisson is the negative binomial (NB) [2].  

While both Poisson and NB count distributions admit zero values in the dependent variable, the 
sample used often contains a large proportion of zeros. This makes the prediction from these models 
exceed what would typically be predicted by such models in the absence of zero values. There are two 
standard solutions to accommodate the excess-zeros [15]. First is the zero-inflated variant model of the 
Poisson (ZIP) or Negative Binomial (ZINB). Second is a hurdle variant model, known as the two-part 
model, where the first part is a binary outcome model and the second part is a truncated count data 
model. This study explored both ZINB and hurdle model. For the later, we used a logit model to 
estimate the probability that the individual visits outpatient provider (first-part) and a truncated-at-zero 
NB model to estimate the number of visits (second-part).  

All the above count data models are used to estimate equation (1) using the maximum likelihood 
technique. In anticipation that unknown density might be mis-specified, we apply robust standard 
errors and t-ratio of coefficients. However, the maximum likelihood of standard count models yield 
consistent estimates only if regressors are exogenous. As the regressors in this study are suspected to 
be endogenous, we further considered both linier IV and GMM estimators to estimate both equation 
(1) and equation (2). These two estimators allow consistent parameter estimates where unobserved 
heterogeneity is correlated with the regressors. One downside of the IV is that the standard errors are 
inconsistent in the presence of unknown heteroskedasticity, yielding invalid inference. This weakness 
can be overcome by GMM estimator which gives consistent estimate where hetersoskedasticity arise. 
Windmeijer and Silva [16] provides an useful overview of the theoretical basis of the GMM. Mullahy 
[17] has applied non-linear IV (or GMM) in a model of cigarette smoking behaviour. 

3.3. Specifications Test 

Several different tests were carried out in order to evaluate the overall specification of the model. 
To test the exogeneity of insurance status, the Hausman specification test--Wu Hausman and Durbin 
Wu Hausman (DWH)--was carried out for each regression. If there is sufficient difference between the 
coefficients of the ML and GMM or IV, the null hypothesis of exogeniety would be rejected, 
suggesting either IV or GMM calls for.  

The consistency of the coefficient estimates of IV and GMM estimators are dependent on the 
accuracy of instruments used. If the instruments are only weakly related to the endogenous variable 
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replaced by the instruments, it is suggested that “the resulting parameter estimates will be biased 
toward standard models even if the instruments are not correlated with the error term of the demand 
equation” [18-19]. To evaluate whether there may be a bias from weak instruments and whether the 
instruments are orthogonal to the error process, several instrumental variable tests were employed.  

First, the relevance of the instruments was assessed by evaluating the R2 value. This value was 
obtained by including all instruments. Then, an F-test was carried out for the joint significance of the 
instruments in the first-stage regression. As our models have two suspected endogenous variables, 
relying only on R2 and F-test may not be enough to detect the relevance of the instruments. We 
therefore used a Shea partial R2 measure, which takes into account the inter-correlations among the 
instruments [20-21]. The smaller the value of partial R2, the more inconsistent the IV estimates will be 
whenever the instruments are not perfectly exogenous. Even when the instruments are exogenous, 
small value of the partial R2 increases asymptotic standard errors and therefore reduces the power of F-
test. 

Second, the validity of the instruments was tested by over-identification restrictions test [16]. A 
Hansen's J-statistic and Sargan's statistic tests were used in the case of GMM and IV respectively. 
Finally, the instruments are not only required to be correlated with the endogenous variable(s), they 
will also need to satisfy an orthogonal requirement, i.e. the z should be exogenous. We tested a subset 
of instruments using C-statistic test that allowed us to test a subset of the original set for orthogonality 
conditions. 

The standard errors of the linear IV estimation are inconsistent in the presence of unknown 
heteroskedasticity. To discriminate between the linear IV and GMM estimator, we used various flavors 
of Pagan and Hall's test for heteroskedasticity [22]. Rejecting the null hypothesis of homoskedasticity 
would suggest that GMM estimator would be preferable to IV estimator. 

A number of approaches were also employed to test for the appropriateness of the count data model. 
First, to discriminate between Poisson and NB, over-dispersion test was carried out using a regression 
based approach [2]. Second, as we considered the ZINB model, a Vuong test of standard NB versus 
ZINB model was also used. This test has a standard normal distribution with large positive values 
favoring the ZINB model and large negative values favoring the NB model [23]. Third, to discriminate 
between the HNB model and restricted NB model, following Gerdtham [24] we applied likelihood 
ratio (LR) test defined as: 

 
Further, we used other criteria to select 

the most appropriate count data model. These included two traditional selection criteria based on the 
penalized log-likelihood: (1) Akaike information criteria (AIC), and (2) Bayesian information criteria 
(BIC). Models that yield the smallest values of the AIC and BIC are preferred [7,14].  

( logit truncNB NB2 ln ln ln .L L Lλ = + −

4. Data and Variables 

The data for this study come from the second round of the Indonesian Family Life Survey (IFLS2) 
carried out by the RAND Corporation. The first round of survey (IFLS1) included interviews with 
22,347 individuals from 7,224 households. The IFLS2 was done with the objective of re-contacting the 
same households interviewed in IFLS1. This succeeded in re-interviewing 93.5% of IFLS1 households 
(i.e. 6,751 households). Frankenberg and Karoly [25] and Frankenberg and Thomas [26] provide an 
overview of the survey for IFLS1 and IFLS2, respectively. 
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This study considers two mutually exclusive measures of OP visits: public providers and private 
providers. This segregation is motivated by the fact that not all insurance schemes offer services from 
both public and private providers. Sample distributions of these variables are presented in Table 1, 
showing that approximately 85% of the individuals had zero visits to public OP and about 92% had 
zero private OP visits. The sample means for the number of visits to public and private OP were 0.28 
and 0.15 respectively while the sample variances were 0.668 and 0.431 respectively. This indicates 
that the observed data is over-dispersed. 

Table 1. Frequency distribution of the number of outpatient visits (n =13639) 

Number of visits Public outpatient  visits  Private outpatient  visits 
 Freq. %   % 

0 11589 84.97  12573 92.18 
1 1061 7.78  562 4.12 
2 544 3.99  269 1.97 
3 246 1.8  118 0.87 
4 150 1.1  81 0.59 
5 15 0.11  5 0.04 
6 17 0.12  6 0.04 
7 7 0.05  7 0.05 
8 -   8 0.06 
9 -   -  

10 10 0.07  10 0.07 
y(mean) 0.280  0.150 

s2y(variance) 0.668  0.431 
S2y/y 2.391  2.867 

 

The insurance variables entered the model as dummy variables. Two mutually exclusive insurance 

variables, Askes and Private, were included in the models. The Askes represents a mandatory insurance 

for civil-servants and entitles comprehensive health care at public providers only. The Private 

insurance, which offers both public and private providers as the network of services, represents both 

Jamsostek (insurance for private employees) and Private insurance scheme.  

The vector of health-status consisted of dummy variables indicating the presence of symptoms, 

self-assessed general health (GHS) and severity of illness. Score of physical ability to perform activity 

of daily living (ADL) impairment was also included (higher score indicating poorer health states). The 

vector of socio-economic variables consisted of age (years), gender (1/0), marital status (1/0), 

dummies for education, income (log natural), usage electricity (1/0), one-way travel time (log natural) 

and travel cost (log natural) to health facilities. To control for regional differences we used dummy 
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variables for urban and seven regions (rural and Jakarta serving as the reference groups). Summary 

statistics for the variables used in regression are presented in Table 2. 

Table 2. Summary statistics of the variables used in the regression analysis 

Variable Definition Mean Std. Dev. 
Askes insurance  1 if govt-employ insurance; 0 otherwise 0.098 0.298
Private insurance  1 if priv-employ insurance; 0 otherwise 0.052 0.223
Askes*income  Interaction Askes and income 0.165 0.775
Private*income  Interaction Jamsostek and income 0.073 0.419
Symptoms  1 if had ≥ 1 symptom; 0 otherwise 0.963 0.189
Score ADLs  Physical ability to perform daily activity  0.295 0.456
Very good GHS R Very good health status  

GHS is good  General health status was good 0.788 0.409
GHS is poor General health was bad & very bad 0.135 0.342

Serious illness 1 if had serious ill; 0 otherwise 0.127 0.333
Female 1 if female; 0 otherwise 0.574 0.495
Household size Number of household members 5.878 2.594
Married 1 if married; 0 otherwise 0.842 0.365
No-schoolingR Had no education  

Elementary  Had some primary education 0.475 0.499
Junior  Had some secondary education 0.136 0.343
Senior  Had some senior education 0.196 0.397
High  Had some higher education 0.069 0.254

Age (years) Individual age in years 36.988 11.654
Ln. Income  Log natural per-capita income (Rp) 11.099 0.855
Electricity 1 if had electricity; 0 otherwise 0.870 0.336
TravCost public  Log one way travel-costs to public health post  6.688 5.868
TravCost private  Log one way travel-costs to private health post  3.278 4.792
TravTime public  Log one way travel-time to public post 8.053 1.769
TravTime private  Log one way travel-time to private post 6.975 2.353
Urban  1 if urban; 0 otherwise 0.488 0.500
Jakarta RegionR Jakarta residence  

Sumatra  Lived in Sumatra 0.195 0.396
West Java  Lived in West Java 0.178 0.383
Central Java Lived in Central Java 0.188 0.391
East Java Lived in East Java 0.121 0.326
Bali & WNT Lived in Bali and WNT 0.112 0.316
Kalimantan Lived in Kalimantan 0.049 0.216
Sulawesi Lived in Sulawesi 0.056 0.229

4. Results 

4.1. Generating and Testing Instrumental Variables 

Both IV and GMM estimators can only be applied if one finds instruments that satisfy two 
requirements: that the instruments must be correlated with the endogenous variable(s) and are 
orthogonal to the error process [16]. We began with proposing the candidate instruments as the ones 
having a theoretical impact on insurance status but not directly related to the demand. The selected 
candidates were then included in the estimation of insurance equation (2) but they were excluded from 
the demand equation (1). The system was identified through exclusion restrictions.  
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A reduced form regression of the endogenous variables (equation 2) on the full set of instruments 
was estimated using a probit model (first-stage regression). In addition to the covariates that are used 
in equation 1, the following instrumental have been included in the first-stage regression: household 
head was government employee (1/0), household head was private employee (1/0), household member 
was active in community meetings (1/0), cooperative meetings (1/0), and women group organizations 
(1/0), housing status was occupying (1/0) and relationship of individual to household head was spouse 
(1/0). The objective was to generate the predicted values of insurance status to be used as an additional 
instrument in IV and GMM techniques later. The basic conclusion was that the insurance decision was 
more determined by income, education, age and location variables. All the instrumental variables 
(except private employee of the household’s head) had a positive correlation with choice of Askes 
insurance (p-value<0.01). While for Private insurance, only four instrumental variables had a 
significant positive correlation with this insurance. The R2 for Askes and Private insurance was 30% 
and 20%, respectively. The joint Wald statistics shows that all the covariates were jointly significant in 
the insurance equation at 1% level. 

The predicted value of the insurance variable derived from the above estimation was then included 
as an additional instrument in the IV and GMM. After trying different specifications for selecting the 
proposed instrumental variable, finally the following instruments were chosen in estimating public OP 
visits: (1) household head was private employee, (2) the relationship of individual to household head 
was spouse, (3) the predicted value of Askes insurance, and (4) the predicted value of private 
insurance. For estimating private OP visits, the following instruments were selected: (1) household 
head was government employee, (2) household head was private employee, (3) the relationship of 
individual to household head was spouse, (4) housing status was occupying, (5) household member 
was active in cooperative meeting and (6) in women group organizations, (7) the predicted value of 
Askes and (8) private insurance.  

Table 3. Tests for the relevance of instruments ( n =13639) 

 Public OP visits  Private OP visits 
Test statistic  Askes Private Askes Private 
Pseudo R2     
Unadjusted R2 0.4973 0.5697 0.5007 0.5706 
Adjusted R2 0.4962 0.5688 0.4994 0.5695 
Partial R2 0.0561 0.0213 0.0616 0.0217 
Shea Partial R2 0.0518 0.0197 0.0588 0.0207 
F-tests     
Wald test a) 434.24‡ 581.22‡ 389.71‡ 516.40‡ 
Wald test b) 202.26‡ 74.17‡ 111.68‡ 37.78‡ 
a)F-test for all instruments, for public F(31,13607) and private (35,13603);   
b)F-test for excluded instruments; public visits F(4,13607) and private  visits F(8,13603); ‡ significant 1% 

Table 3 provides summary statistics used in testing the relevance of the instruments. The R2 shows 
that the models explained a high proportion of the variation for Askes and Private insurance in both 
public and private OP visits. Note however that if an estimated equation yields a large value of the 
Partial R2 and a small value of the Shea measure, one may conclude that the instruments lack sufficient 
relevance to explain all the endogenous regressors and the model may be essentially unidentified [18]. 
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In our case, the values of Partial R2 and Shea partial R2 were similar for both Askes and Private 
insurance, indicating that our model is well identified.  

The relevance of the instruments was also investigated using the F-test to determine whether the 
instruments were correlated with the potentially endogenous variable [19]. The null hypothesis of the 
F-test that the parameters of the covariates are jointly equal to zero was rejected in both insurance 
types, indicating that all the instruments were jointly significant in the insurance choice equation. A 
conservative rule of thumb for a single endogenous regressor would suggest that a less than 10 F- 
value could be an indicator of a weak instrument [18]. 

The validity of the instruments was performed by applying a standard test for the over-identifying 
restrictions. We could not reject the null hypothesis of correct specification in both public and private 
OP visits. This suggested that the models are reasonably well specified and the instruments are valid 
(Table 4). Finally, based on the value of C-statistics, the orthogonality of the instruments was 
confirmed, i.e. the instruments used are exogenous.  

All empirical evidence described above led us to conclude that the selected instruments were 
appropriate enough to run the demand models. 

Table 4. Summary statistics tests: validity and orthogonality of instruments, 
exogeneity of health insurance and heteroskedasticity 

Test statistic  Public OP visits Private OP visits 
 Statistics p-val.  Statistics p-val. 
 
Over-identification test: 

   

- GMM (J-Hansen) Chi-sq(2) = 1.921 0.383 Chi-sq(6)= 8.655 0.194 
- IV (Sargan)  Chi-sq(2) = 1.846 0.397 Chi-sq(6)= 5.569 0.473 

Orthogonality test:    
-C-statistic  Chi-sq(1) = 0.224 0.636 Chi-sq(5) 3.850 0.571 

Exogeneity:    
- GMM (C-statistics)  Chi-sq(2) = 16.711 0.00024 Chi-sq(2) = 2.686 0.261 
- IV (Hausman)  F(2,13607) = 10.283  0.00003 F(2) = 0.537 0.585 
- IV (DWH)  Chi-sq(2) = 20.584  0.00003 Chi-sq(2)=1.076 0.584 
 

Heterosekedasticity:  
   

- GMM (Pagan-Hall) Chi-sq(40)= 1140.59 0.000 Chi-sq(44)= 615.94 0.000 
- IV (Pagan-Hall)  Chi-sq(40)= 1147.01 0.000 Chi-sq(44)= 615.66 0.000 

4.2. Model Selections 

For public OP visits, the exogeneity test was rejected at 1% level (Table 4), suggesting that the ML 
estimators of standard count data model would result in inconsistent parameter estimates. Therefore, a 
further consideration was to select either IV or GMM estimator. The results of heteroskedasticity test 
suggested that GMM estimator is preferable to model the number of public OP visits. 

For private OP visits, we could not reject the exogeneity hypothesis (p-value = 0.585). Therefore, 
we considered the ML estimators for standard count data models. Table 5 presents model selection 
criteria applied to choose the most appropriate econometric technique. We first used the results of 
over-dispersion measures, LR, AIC and BIC to discriminate between the Poisson and NB models. The 
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estimated over-dispersion parameter calculated from the NB was positive, α = 7.072, indicating the 
presence of over-dispersion. This is also corroborated by the results of the LR test - 311.28 [2 ×  
(1203.21 – 1047.57)]. As this was significant at 1% level, the Poisson was rejected in favor of the NB. 
Both AIC and BIC values also favored the NB. However, the NB ignores the existence of excess 
zeroes (non-users), which in private OP visits account for 92 percent (Table 1), and also treats users 
and non-users identically. This motivated us to consider further specifications in the regime of models 
that take into account excess-zeros. Possible alternatives were either ZINB or HNB. 

In order to select whether NB or ZINB could be used, the Vuong test was employed. The result 
shows that the test was highly significant in favor of the ZINB. However, there were very large 
standard errors of the coefficients in the ‘inflation’ equation. This implied a definite lack of fit in case 
of the ZINB (the results of inflated equation is not presented here but is available on request from the 
first author). Until this stage, the NB model seemed superior to the Poisson and ZINB models. 

Table 5. Selection criteria of the standard count data models: private OP visits 

  
  

Poisson NB ZINB Hurdle NB 
Logit Tr. NB 

Observation (n) 13639 13639 13639 13639 1066
Pseudo R2 0.162 0.084 0.064 0.125 0.051
LR test (29)a 1203.210‡ 1047.570‡ 779.220‡ 866.940‡ 145.540‡

-Log-L 5829.724 4735.273 4712.281 3271.524 1346.476
Overdispersion testb 12.48‡ n.a n.a n.a n.a
Vuong test c n.a n.a 3.3‡ n.a n.a
Alphad n.a 7.07 4.167 n.a 0.534
AIC 11719.449 9532.545 9504.562 6603.048 2752.951
BIC 1970.466 588.417 533.081 661.787 
LR vs. Poisson teste n.a  n.a n.a n.a 8966.497‡

Note: aLog ratio test of the joint significance of the regressors (in ZINB, # of regressors are 38); bOverdispersion 
test for Poisson vs. NB model.; cVuong test for standard NB vs. zero-inflated NB model; dAn ancillary parameter 
alpha (α) is an estimate of the degree of overdispersion in the data; eLpg ratio test for truncated  NB vs. truncated 
Poisson; n.a = not available, and ‡significant at 1% 

Another option to model excess-zeros is to apply HNB. We based the comparison of this 
specification on the LR test and AIC values. The resulting LR test statistic X2 (29) for the NB model 
against the HNB model was 70.18 {2 ×  [1047.57– (866.94+ 145.54)]}, and was significant at 1% 
level, indicating that the HNB model could be justified well. This was also supported by the AIC, i.e. 
this model had the smallest value of AIC among the four standard count data models. Finally, we 
tested the truncated Poisson model against the truncated NB model. The resulting LR statistic [X2 (1)] 
was 8966.5 and was significant at 1% level, indicating that the truncated Poisson model must be 
rejected against the truncated NB model. Putting together all of the above evidence, we concluded that 
the HNB specification is preferable to estimate the number of private OP visits. 

4.2. Model Estimation Results 

We describe below the results obtained from GMM for public OP visits and that obtained from 
HNB for private OP visits. The first column of Table 6 presents the results from the GMM estimation 
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for the number of public OP visits. The coefficients of the insurance dummies (Askes and Private) are 
positive for both schemes but significant only for the Askes at 1% level. This implies that the average 
number of visits to public OP is likely to increase by 63 percent if the users are Askes beneficiaries. 
The coefficients of the interaction term between insurance status and income variables were not 
significantly different from zero, ruling out the possibility that such interactions exist. 

Table 6. Estimation results of the GMM (public visits) and HNB (private visits) models 

 [1]  [2] 
Public visits: 

GMM 
 Private visits: HNB 
 1st -part   2nd -part  

 Coef.a (se) b  Coef.a (se) b  Coef.a (se)b 
Askes  0.631‡ (0.154)  -0.017 (0.135)  -0.298 (0.219) 
Private  0.197 (0.281)  1.274‡ (0.184)  0.272 (0.210) 
Askes*income  0.003 (0.040)  -0.023 (0.044)  0.033 (0.064) 
Private*income  -0.145 (0.114)  -0.319‡ (0.107)  0.075 (0.153) 
Symptoms 0.287‡ (0.024)  3.174‡ (0.717)  16.314 (0.000) 
Score ADLs  0.098‡ (0.021)  0.345‡ (0.079)  0.077 (0.100) 
GHS very goodR         

GHS is good 0.050† (0.021)  0.414‡ (0.149)  0.471‡ (0.174) 
GHS is poor 0.355‡ (0.032)  1.390‡ (0.164)  0.738‡ (0.216) 

Serious illness  0.086‡ (0.024)  0.721‡ (0.083)  0.493‡ (0.170) 
Female 0.118‡ (0.015)  0.147† (0.074)  0.289‡ (0.086) 
Household size  0.006† (0.003)  0.046‡ (0.013)  0.029 (0.020) 
Married 0.055† (0.022)  -0.286‡ (0.102)  -0.117 (0.155) 
No-schoolingR         

Elementary  -0.019 (0.024)  0.362† (0.142)  0.357† (0.160) 
Junior  -0.091‡ (0.033)  0.455‡ (0.169)  0.117 (0.186) 
Senior  -0.083* (0.046)  0.505‡ (0.164)  -0.246 (0.193) 
High  -0.262‡ (0.056)  0.756‡ (0.185)  0.175 (0.234) 

Age (years)  -0.001 (0.001)  0.003 (0.004)  -0.001 (0.004) 
Ln income 0.031‡ (0.012)  0.383‡ (0.051)  -0.034 (0.062) 
Electricity 0.106‡ (0.022)  1.003‡ (0.198)  0.107 (0.263) 
TravCost (ln) 0.002 (0.001)  0.015† (0.007)  -0.004 (0.007) 
TravTime (ln) 0.009† (0.004)  0.029* (0.018)  0.065† (0.026) 
Urban -0.109‡ (0.021)  0.228‡ (0.083)  0.276† (0.112) 
Jakarta RegionR         

Sumatra  0.027 (0.034)  -0.327† (0.127)  0.077 (0.204) 
West Java  -0.047 (0.034)  -0.112 (0.116)  0.302† (0.132) 
Central Java -0.034 (0.032)  0.089 (0.122)  0.141 (0.152) 
East Java 0.052 (0.037)  0.509‡ (0.135)  0.554‡ (0.157) 
Bali & WNT 0.076† (0.036)  0.150 (0.143)  0.015 (0.170) 
Kalimantan 0.136† (0.054)  -1.080‡ (0.257)  0.360 (0.425) 
Sulawesi 0.042 (0.042)  -0.648‡ (0.242)  0.092 (0.289) 

Constant -0.730‡ (0.129)  -12.743‡ (1.002)  -17.923‡ (1.097) 
Observations 13639   13639   1066  
aThe estimated parameters; superscript ‡,††, and * indicate significance at 1%, 5%, and 10% level. bRobust 
standard errors in (parentheses) 

All health status measures had important effects on the demand for public OP visits. The effect was 
strong (p-value<0.01). Individuals who were suffering from symptoms, had ADL limitations, and were 
seriously ill were more likely to have public OP visits. Relative to very good health, individuals with 
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self-rated good and poor health were likely to have more visits. The effect of poor health was larger 
than the corresponding effect of good health (36% vs. 5%). 

Women were 11% more likely to have more visits to public OP than men. Being married increased 
the probability for the increase in the average number of visits by 5%. With the exception of 
elementary school, the estimated effect of the dummies for education levels was significantly negative. 
This indicates that higher educational levels lead to a reduction of the number of visits to public OP 
care. Income elasticity for public visits was 0.03 (p-value < 0.01). But, having electricity in the 
household would lead individuals to increase public OP visits by about 11% (p-value<0.01). The 
coefficients of the log travel cost and log travel time were positive but significant only in the case of 
the latter (p-value<0.05). Urban dwellers were likely to have 11% fewer visits to public OP than rural 
residents. Jakarta’s inhabitants were likely to have significantly lower average number of public OP 
visits than individuals who live in Bali & West Nusa Tenggara and Kalimantan. 

The results from the HNB model are presented in the second column of Table 6. The first-part 
estimate (binary logit) represents contact decisions to private OP visits while the second-part estimate 
(truncated-NB) represents the frequency decision. The estimated effect of the dummy for Askes 
insurance was negative in both decision stages while for private insurance, the coefficient was positive 
in both decision stages but only significant in the contact decision (p-value<0.01). The negative 
coefficients of the interaction term between private insurance and income in the first-stage estimates 
implies that the probability of private OP visits is greater amongst lower-income groups. 

With regard to health status, gender, household size, income, electricity, travel cost, travel time and 
age, the estimated findings in the case of private OP are similar to that of public OP described above. 
For example, the estimated effects of all health status measures were significantly positive in the first-
stage (i.e. contact decision), which suggests that individuals with a lower health status, given other 
covariates, have a higher probability of visiting private OP. 

The estimated effects of the four education dummies (elementary, junior, senior and high) were all 
positive and significant at 1% level in the contact decision. Living in an urban area increased the 
probability to visit a private OP by 25% and the frequency of private OP visits by 28%. East Java 
residents were more likely to contact private OP (36%) and make more subsequent visits (55%) 
compared to Jakarta inhabitants. 

4. Discussion 

This study has estimated the relationship between health insurance and the number of public and 
private outpatient visits in Indonesia. We explored the ML estimators of standard count data models as 
well as IV and GMM estimators. The two later estimators allow for endogeneity of the insurance in the 
estimation [15-17], but they are generally less efficient than the ML estimation of standard count data 
models [11]. There was a trade-off between loss of precision and having biased parameter estimates 
[10]. Since arriving at the choice of most appropriate model is often a difficult process but not often 
documented in the literature in great details, in this paper we have described a series of criteria that 
helped us selecting the most appropriate econometric technique in such a case.  

We observed the evidence for endogeneity of the insurance status in the number of public OP visits 
model. This led us to conclude that the GMM estimator is probably the best to model the number of 
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public outpatient visits. Comparisons across different specifications (the complete model estimations 
results are available upon request) reveals that the parameter estimates for the Askes after controlling 
for endogeneity (GMM and IV) were higher than that before controlling (Poisson, NB, and ZINB). 
This suggests that estimates of demand given insurance might depend on the empirical specification 
used in the analysis. If the final model is not chosen given stringent criteria as applied in this case, the 
calculation of premiums and prediction of financial sustainability of an insurance scheme might be 
underestimated. Our finding adds the empirical studies done in Ecuador and Ireland. Waters [10] found 
that after controlling for endogeneity of insurance, the beneficiaries of general health insurance 
programmes in Ecuador significantly increased their demand for curative health care by about 30%, 
whilst not controlling for endogeneity of insurance the demand effect was only 11%. In Ireland, 
Harmon and Nolan [27] found that treating insurance as exogenous, the probability of having a 
hospital stay was 3% higher for those with health insurance. When insurance was treated 
endogenously, the effects approximately double (6%).  

In the case of private visits, several statistical tests suggested that hurdle specification, the HNB, is 
superior to the standard one-part specification. The use of HNB is justified by the fact that health care 
use in this study is measured by number of contacts instead of total cost of all contacts [7]. Our finding 
is line with previous studies [1,3], and meet the suggestions on the importance of distinguishing 
between factors that affect the propensity of use of health care and factors that determine the volume of 
utilization once a person visits the physician [14]. Bogu [28] also suggests that the count data models 
that have been most commonly used, among other, are the hurdle model and the finite mixture 
negative binomial. The validity of hurdle specification will be doubtful if individuals have multiple 
illness episodes or multiple first contacts or the first contact belongs to an illness episode of the 
preceding illness [3,14,16]. Since the utilization data in our case was derived from a 4-week recall 
period, both multiple illness episodes and multiple first contacts seem unlikely here. In addition, this 
study included several measures of health conditions and also the ADL measure reflecting chronic 
health status. As they were not significant in the second stage of the HNB model, the HNB retains its 
superiority over other candidate models. 

The estimates from the HNB model confirms that Askes insurance exhibited a negative relationship 
in both contact and frequency decisions for private OP, something consistent with a priori expectation 
as the scheme entitles only public providers as networks. For Private insurance, the coefficients show 
positive relationships in both decision stages but they are significant only in the contact decision. The 
motivation of the hurdle model comes from the ‘principal-agent’ theories of the demand for health care 
[4]. In this regard, however, our results do not support the possibility of supplier-induced demand due 
to insurance. This might be results of a strict utilization review program managed by the insurer. In 
addition, our results show that the main determinants of the frequency decision are need-based. This is 
consistent with a few previous studies that found no evidence of such behavior [3]. 

The finding that insurance increases individuals’ probability of using health care is an important 
message for policy makers, particularly in the current policy environment that is dominated by 
discussions around improving access to care and introduction of national health insurance scheme. 
Although such a finding has already been reported elsewhere [9-10,13], our results relate to specific 
type of two different insurance schemes (the Askes with public providers only and the Private with 
both public and private providers). The large effect observed in the use of private providers compared 
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with public ones by Private insurance beneficiaries may be explained in the light of perceived quality 
of care. Theoretically, insurance reduces the effective price that beneficiaries face for using health care 
[29]. Insured people, given provider networks, choose the alternative that yields the highest 
satisfaction (utility). As this would mean increasing perceived quality and decreasing prices, the 
ultimate choice of provider actually reflects the relative trade-off between price and quality that 
individuals prefer. By offering private providers (perceived to have better quality), Private insurance 
reduces the relative price of quality, and hence the beneficiaries were more likely to use private 
providers. If we believed in the quality effect, our findings would imply that public providers may 
need strategies that would change people’s perceptions about their “poor” quality of care. 

Another important finding from this analysis is very interesting. A negative relationship of the 
interaction between Private insurance and income in the HNB estimates indicating the effects of 
Private insurance on the contact decisions to the private providers is more pronounced among the 
poor. One possible reason is that the poor have a higher price elasticity of demand, and hence the 
reduction in the effective price of health services due to insurance coverage increases utilization to a 
greater extent among poorer than among richer individuals. From a public health perspective, these 
findings are of substantial interest, suggesting current policy on introducing the NHIP will have a 
stronger impact on increasing healthcare demand among the poor. The introduction of a demand-side 
subsidy to include the 76.4 million poor in the NHIP in Indonesia is supported by the findings of this 
study.  
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Abstract: Using aggregated data derived from a panel Indonesian Family Life Survey 1993-

2000, this article tests myopic addiction behaviour of cigarette demand. A sensitivity 

analysis is made by examining a rational addiction behavior of cigarette demand. The results 

provide support for the myopic addiction. The short- and long-run price elasticity of 

cigarettes demand is estimated to be -0.28 and -0.73, respectively. Excise tax increases to 

curb the uptake and consumption of tobacco products are more likely to act as an effective 

tobacco control in the long-run instead of major source of government revenue. 

Keywords: Cigarette consumption, myopic addictive models, methodology for panel data, 

Indonesia. 

 

1. Introduction 

Economic models of addiction can be divided into three groups: imperfectly rational addiction, 

rational addiction and myopic addiction [1]. The later assume individuals recognize the dependence of 

current addictive good consumption on past consumption, but ignore the impact of current and past 
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choices on future consumption decisions when making current choices. Researchers who apply the 

myopic addiction framework always take into account of consumption history, but ignore anticipate 

future changes. There are number studies that consider the myopic addiction model in the pooled and 

time series models. Empirical applications of the myopic addiction, applied to cigarettes consumptions, 

have been done among other by Baltagi and Levin [2-3]. Other applications of this dynamic 

specification to cigarettes consumption can also be found in the survey by Cameron [4]. 

Indonesia is a developing country that significantly contributes to the global burden of disease from 

tobacco-related illnesses. In Asia, for instance, Indonesia is one of the largest consumers of cigarettes 

after China and Japan. Ahsan and Wiyono [5] cited several reports show that in 2002 Indonesia 

consumed 182 billion sticks of cigarettes, the fifth largest in the world after China (1,697 billion 

sticks), USA (463 billion sticks), Rusia (375 billion sticks), and Japan (299 billion sticks). More and 

more young Indonesians also engage in smoking. The prevalence of smoking among Indonesians 

males age 15 and above increased from 53.4% in 1995 to 63.2% in 2001 and to 63.1% in 2004. Among 

adult females, the prevalence of smoking has been also increased from 1.7% in 1995 to 4.5% in 2004. 

Consequently, the number of sticks consumed increased from 33 billion sticks in 1970 to 217 billion 

sticks in 2004. The seven fold increases of the cigarette consumption in thirty years threats to 

Indonesian health and economy in the future. A study by Djutaharta et al. [6] reported that 90% of 

active smokers in Indonesia smoked in their house when other family members (especially children) 

were around. This study also discovered that children who live with heavy smokers have significantly 

higher incidence of pulmonary diseases. 

Increasing the prices of tobacco is one of several strategies to curb the uptake and consumption of 

tobacco products [7]. Taxation is an important price instrument for regulating tobacco use. There is 

devastating evidence from other countries that increased taxes on tobacco leads to a reduction in 

consumption. Several studies from high-income countries demonstrate that increases in taxes on 

cigarettes and other tobacco products lead to significant reductions in cigarette smoking and other 

tobacco use which reflect the combination of increased smoking cessation, reduced relapse, lower 

smoking initiation, and decreased consumption among continuing tobacco users. The estimates of 

price elasticity of cigarettes demand range from -0.25 to -0.50. Whilst the estimates from low-income 

and middle-income countries are about double those estimated for high-income countries, varies 

between -0.50 to -1.00 [7]. This suggests that people on low incomes are more price-responsive than 

those on high incomes, implying that significant increases in tobacco taxes in low incomes countries 

would be effective in reducing tobacco use. Similarly, since children and adolescents are generally 

more responsive to changes in the price of consumer goods than adults, and since more young 

Indonesians engage in smoking, they are more likely to reduce their consumption if prices are 

increased. A question appears relevant here: are taxes increases of tobacco products likely to have a 

significant impact in Indonesia where tobacco consumption is increasing? 

Whilst several studies on the demand for tobacco has been abundance and published, evidence from 

Indonesia is rare. Previous study, based upon the 1999 Indonesia national socio-economic survey [8], 

has been done in the context of a demand system approach without trying to model dynamics of 

cigarette demand, and therefore only provided a short-run elasticity. The conditional price elasticity 

(calculated for people who use tobacco products only) from this study was found to be –0.6, and price 

elasticities decreased (in absolute terms) with income.  
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Though taxation is an important
 
tool to regulate consumption of tobacco, to date there have been no 

complete estimates of price elasticities for tobacco products
 
in the country. Estimates of both short-run 

and long-run prices elasticities are important for tobacco control policy, which can guide tax policy on 

tobacco. Further, testing addictive behavior of tobacco products in a developing country is an 

important question since the tobacco industry has focused on the developing world as a target for new 

customers. To the best of the author’s knowledge there is no study that estimates the dynamics 

specification, and hence addictive behavior, of cigarette demand and provides complete information on 

price elasticities of cigarette demand in Indonesia. Hence this paper, for the first time in Indonesia, 

aims to investigate the demand for cigarette following the myopic addiction model and to use this 

model to estimate both the short- and long-run price elasticities of cigarette demand.  

The addiction model here is tested using individual pooled data generated from three-wave a panel 

of the Indonesian Family Life Survey (IFLS) spanning the period 1993-2000. Although aggregate 

panel has less variation in the data relative to individual level data, and this has been regarded as being 

the weaknesses of time series studies [9], the use of panel data here provides two advantages to 

examine smoking behaviour in Indonesia. First, it can be used for controlling some unobserved 

heterogeneity at the individual level that may confound the results. Second, it enables us to test the 

dynamic specifications of cigarettes demand, and hence provide not only short-run but also the long-

run price elasticities of cigarettes demand.  

This study adds empirical evidence on the myopic addiction model of cigarette demand in the 

context of developing countries. There have been studies considered the myopic addiction model in 

these countries, for example, Tansel [10] for Turkey, Hsieh and Hu [11] for Taiwan, Van Walbeek 

[12] for South Africa and Jamaica and Guindon et al. [13]
 
 for South East Asian countries. This paper 

explores several estimators for panel data, and develops a framework to select the best estimator. 

Documenting the process by which one could choose the most appropriate econometric approach in 

panel data is critically important. Thereby this paper also pays a great attention on how to select the 

best estimator in estimating the dynamic specification of cigarettes demand in panel data model. 

2. Methodology 

In this study, we estimate a myopic addiction for cigarette demand model in the form of:  

𝐶𝑖𝑡 = 𝛽0 + 𝛽1𝐶𝑖𝑡−1𝛽 + 𝛽2𝑃𝑐𝑖𝑡 + 𝛽3𝑃𝑎𝑖𝑡 + 𝛽4𝑥𝑖𝑡
′ + 𝜐𝑖 + 𝑑𝑡 + 𝜀𝑖𝑡  (1)  

where i is an individual, t is time, C is consumption of cigarettes, Pc and Pa is a price of cigarettes and 

alcohol, respectively, 𝑥′  is a vector of exogenous variable that affect consumption of cigarettes 

including disposable income, age, employment status, and the presence of children ≤14 years of age, 𝜐𝑖  

is individual fixed effects that control for the agent time invariant preferences and marginal utility of 

wealth, 𝑑𝑡  are time fixed effects to control unanticipated changes in wealth, and 𝜀𝑖𝑡  is the error term. 

Significantly positive effect of the previous consumption (𝛽1)on the current cigarette consumption 

(𝐶𝑖𝑡) in equation (1) indicating smoker show myopic behavior [14]. 

We also performed a test of myopic addiction versus rational addiction. Model specifications of the 

later are defined as follows:  

𝐶𝑖𝑡 = 𝛽0 + 𝛽1𝐶𝑖𝑡−1𝛽 + 𝛽2𝐶𝑖𝑡+1 + 𝛽3𝑃𝑐𝑖𝑡 + 𝛽4𝑃𝑎𝑖𝑡 + 𝛽5𝑥𝑖𝑡
′ + 𝜐𝑖 + 𝑑𝑡 + 𝜀𝑖𝑡  (2)  
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The statistical significance of the coefficient of leads consumption, 𝐶𝑖𝑡+1  ,together with a reasonable 

estimate of the discount rate in equation (2), gives a direct test of a rational addiction model against an 

alternative model in which consumers are myopic [14-16].  

We recognize that the 𝜀𝑖𝑡  may be correlated with the lagged and lead consumption variable if 𝜀𝑖𝑡  is 

serially correlated.  Applying on ordinary least squares (OLS) leads to biased parameter estimates due 

to two problems. First, there is an omitted variable biased caused by time invariant unmeasured 

preferences, unmeasured marginal utility of wealth (vi) and other demand shifters (eit) that may be 

serially correlated. These unmeasured variables maybe correlated with  𝐶𝑖𝑡−1 in equation (1) and both  

𝐶𝑖𝑡−1  and  𝐶𝑖𝑡+1  in equation (2) causing the omitted variable biased problem. Second, there is 

measurement error when we use actual values of 𝐶𝑖𝑡−1 in equation (1) and both 𝐶𝑖𝑡−1 and  𝐶𝑖𝑡+1 in 

equation (2). Equation (1) and (2) were derived assuming perfect certainty on prices and other 

variables, thus unexpected changes in these variables causes the individual to revise their consumption 

plan at each time period. 

We explored two-group econometrics methods. Group I comprises estimators that ignore 

endogeneity problem of the regresors, including OLS, fixed effects (FE), and random effects (RE). 

Group II consists of estimators to deal with errors in variables and unobservable heterogeneity. This 

includes two-stage least squares (2SLS), fixed effects two-stage least squares (FE2SLS), random 

effects two-stage least squares (RE2SLS), and generalized methods of moments (GMM).  

A number of diagnostic tests were performed to select the most appropriate estimator. We tested for 

endogeneity of the lagged consumption by performing a Hausman specifications test. If the lagged 

consumption exogenous, we opt to either OLS, FE or RE. To test random effects versus OLS, we used 

the Breusch-Pagan Lagrange Multiplier test [17]. Once the null hypothesis (𝐻0:𝜎𝜇
2 = 0) is rejected, 

suggesting individual effects are important, random effects is called for. The choice between FE and 

RE relies on the comparison of the two estimators, which was guided by Hausman’s specification test. 

Once the null hypothesis of no correlation between the individual effect and the 𝑥𝑖𝑡
′  in equation (1) is 

rejected, then we opt to FE [17].  

However, if the lagged consumption indeed endogenous, under the maintained assumption that the 

instruments are valid, we opt to estimators outlined in Group II. To evaluate whether there may be a 

bias from weak instruments, first we run the OLS regressions for the lagged consumption 𝐶𝑖𝑡−1: 

𝐶𝑖𝑡−1 = 𝛽0 + 𝛽1𝑧𝑖 + 𝛽2𝑃𝑐𝑖𝑡 + 𝛽3𝑃𝑎𝑖𝑡 + 𝛽4𝑥𝑖𝑡
′ + 𝜐𝑖 + 𝑑𝑡 + 𝜀𝑖𝑡  (3)  

where 𝑧𝑖  are the potential instruments, and others define as in equation (1). The instruments are valid if 

they are good predictors of the lagged consumption and uncorrelated with the error in the demand 

equation (1). In addition to checking that the instruments are significant in the first stage regression, 

we performed several tests of the instruments, including relevancy, validity and orthogonality. Recent 

applications for these instruments tests and the selection process to choose the best estimator are 

describe elsewhere [18]. 

3. Data and Variables 

This study used three waves a panel data of the Indonesian Family Life Survey (IFLS), carried out 

by the RAND Corporation in conjunction with Indonesian researchers and various international 
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agencies in 1993(IFLS1), in 1997(IFLS2) and in 2000(IFLS3). Given that IFLS is a panel survey, the 

sampling scheme for the first wave (IFLS1) is the primary determinant of the sample in subsequent 

waves (IFLS2). The IFLS1 sampling is stratified on provinces and urban/rural location, then randomly 

sampled within these strata. The IFLS sample included 13 of Indonesia’s 26 provinces containing 83% 

of the population. Within each of the 13 provinces, enumeration areas (EAs) were randomly chosen 

from a nationally representative sample frame used in the 1993 national social economic survey 

(Susenas). The IFLS randomly selected 321 EAs in the 13 provinces, oversampling urban EAs and 

EAs in smaller provinces to facilitate urban-rural and Javanese–non-Javanese comparisons.  Finally, 

within a selected EA, households were randomly selected based upon 1993 SUSENAS listings 

obtained from regional Bureau Statistics office. Twenty households were selected from each urban EA, 

and 30 households were selected from each rural EA.  

In IFLS1 a total of 7730 households were sampled to obtain a final sample size goal of 7000 

completed households. The surveys in fact succeeded interviews with 7224 households in IFLS1. In 

IFLS2 a total of 6751 households (93.5% of the IFLS1 households) were relocated and re-interviewed, 

and the re-contact rate in IFLS3 was 95.3% of IFLS1 households. This implies that nearly 91% of 

IFLS1 households are complete panel households in that they were interviewed in all three waves. 

IFLS is well suited for our study in that it contains measures of smoking behavior from individuals 

aged 15 and above. Frankenberg & Karoly [19],
 
Frankenberg & Thomas [20], and Straus et al [21] 

described more fully for the IFLS1, IFLS2 and IFLS3, respectively. 

Table 1 gives a description of the variables used in the analyses and their corresponding summary 

statistics. Cigarette consumption can be defined as packs of cigarettes smoked by an individual or 

household on a daily, weekly, or monthly basis. In our analysis, quantity of cigarette consumption (the 

dependent variable) was measured by the number of cigarettes smoked per day by the individual at the 

time of the interview. We constructed this variable from three questions: (i) ―have you had the habit of 

chewing tobacco, smoking a pipe, smoking self-rolled cigarettes, or smoking cigarettes/cigars?‖ (ii) 

―do you still have the habit or have you totally quit?, and (iii) ―in one day about how many 

cigars/cigarettes did you consume now/before totally quitting?‖. The variable takes the value zero, if 

individuals answer to be an ex- or never smoker. 

The main explanatory variables were the number of cigarettes smoked in the previews wave from 

the current interview. This variable measures the effects of past cigarette consumption on current 

marginal utility of cigarette consumption. For testing the rational addiction model, we also included 

the number of cigarettes smoked in the next wave from the current interview.  

We included measures of money prices for cigarettes and for alcohol at the time of the interview for 

the individuals. The IFLS formats questions differ somewhat among the waves. For IFLS2 and IFLS3, 

price for cigarettes was constructed from individual responses to the following IFLS question: ―about 

how much money did/do you spend each week for tobacco products?‖ Whilst for IFLS1, price for 

cigarettes was derived base on the household expenditure information for tobacco products. Price 

variable was then transformed into real values using a consumer price index (CPI) data obtained from 

Central Bureau of Statistics.  

Other time varying explanatory variables included monthly income (proxied by expenditures). This 

variable was also expressed in real terms by deflating current values using CPI data in 2000. To obtain 

a per-equivalent adult measure of consumption, all expenditures data were adjusted for family size 
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(per-capita monthly income). Individual age (ln) was considered to assess how age-related health 

problems affect smoking behaviors.  A dummy variable indicating the presence of children aged ≤14 

years (1/0) was included in the model postulating that the individuals would not smoke or at least 

would attempt to moderate tobacco consumption when small children are present. We also included 

dummy variables whether the individual is working (1/0). 

Table 1. Definition of variables used in the models and its descriptive statistic. 

Variable Definition Mean Std. Dev. 

𝐶𝑡  Current cigarette consumption (ln) 2.207 0.746 

𝐶𝑖𝑡−1 One lag cigarette consumption (ln) 2.203 0.760 

𝑃𝑐𝑡  Current price cigarette (ln) 4.623 0.701 

𝑃𝑎𝑡  Current price alcohol (ln) 8.612 1.263 

Ln-exp Monthly per-capita income (ln) 11.156 1.004 

Working 1 if working, 0 otherwise 0.582 0.493 

Ln-age Individual age (ln)   

Child14 1 if children aged ≤14, 0 otherwise   

Instruments (z)    

𝑃𝑐𝑡−1 One lag price cigarette (ln) 4.280 0.520 

Wall 1 if wall type is brick, 0 otherwise 0.588 0.492 

Floor 1 if floor type is permanent, 0 otherwise 0.155 0.362 

Hhown 1 if house is owned, 0 otherwise 0.805 0.396 

Moslem 1 if Moslem, 0 otherwise 0.871 0.335 

 

To employ analysis using estimators outlined in Group II, one have to find instrumental variables 

that play important role on determining the past cigarette consumption. Ideal instruments are those that 

do not affect the dependent variable directly but do affect the endogenous explanatory variable 

directly. For the myopic model, we instrumented the lagged consumption using the lagged cigarette 

prices. There dummy variables, a proxy for wealth and economic stability, were included as the 

instruments for the lagged consumption, including type of wall is brick (1/0), type of floor is 

permanent (1/0), and individual lives in a home that is owned or being bought (1/0).  Individual’s 

religiosity was also included as the instruments (Moslem, 1/0). 

For the RA model, the instruments used included one lead of tobacco price serving as instruments 

future cigarettes consumption. We avoided the lagged values of cigarette consumption as the 

instruments for the lead consumption due to concerns about serial correlation on the disturbances. This 

relates to problems of the omitted variables and measurement error which in turns have an effect on 

determining whether variables 𝑃𝑖𝑡  and 𝑥𝑖𝑡
′   are strictly exogenous and whether lagged cigarette 

consumption can be used as an instrument [14-16]. 

4. Results 

4.1. Model Selections 

We first checked for the endogeneity of the lagged consumption variable in the demand equation 

using both Durbin-Wu Hausman and Hausman-Wu statistical tests. This is a Likelihood Ratio (LR) 

test distributed as a 𝑥2  with 1 degree of freedom. The value of the test statistics was about 7.9 with a p-
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value of 0.005. We thus rejected the null hypothesis of exogeneity (Table 2), suggesting OLS results in 

inconsistent parameter estimates [17].  

A further consideration is to choose among the alternatives in Group II. Various Pagan-Hall tests 

[22] for heteroskedasticity were adopted to discriminate between 2SLS and GMM estimator. The test 

rejected the null hypothesis of homoskedasticity, and hence the GMM estimator is preferable to the 

2SLS estimator. Next, we considered between random effects 2SLS and fixed effect 2SLS. The 

resulting Hausman statistic test yielded an observed chi-squared test of 12.91 and was insignificant at 

the 5 percent level. We therefore did not reject the null hypothesis of no correlation between the 

individual effect and the 𝑥𝑖𝑡
′  in equation (1), suggesting the RE2SLS is preferable than the FE2SLS.  

A reduced form regression of the suspected endogenous variables, the lagged consumption, on the 

full set of instruments was estimated using OLS. The coefficients on the instruments in first-stage least 

squares 𝐶𝑖𝑡−1 equations are given in Table 3. The R
2
 shows that the models explained a relatively high 

proportion (12 percent) of the variation for the lagged consumption.  Table 3 also reports the Partial R
2
 

and Shea Partial R
2
. A gap between the Partial R

2
 and Shea partial R

2
 in our study considerably a small, 

suggesting the model is well-identified [23]. The relevance of the instruments was also investigated 

using an F-test to determine whether the instruments were correlated with the potentially endogenous 

variable [24-25]. The null hypothesis of the F-test that the parameters of the covariates are jointly 

equal to zero was rejected, indicating all instruments were jointly significant (see, the last row of Table 

3). A conservative rule of thumb for a single endogenous regressor is that the F-test less than 10 was 

an indicator of a weak instrument [23]. In this study, the F-test for all instruments and for 5 

instruments yielded 61 and 18, respectively. 

Table 2. Summary statistics test: endogeneity and instrumental tests 

Test statistics Statistics 

1. Endogeneity of lagged 𝐶𝑖𝑡−1  

Wu-Hausman  7.91
***

 

Durbin Wu Hausman (DWH): 𝑥2(1) 7.91
***

 

2. Instrumental variable:  

a. Heteroskedasticity: 𝑥2(11)  

Pagan-Hall general test statistic 66.52
***

 

Pagan-Hall test with assumed normality 125.30
***

 

White/Koenker nR
2
 test statistic 75.57

***
 

Breusch-Pagan/Godfrey/Cook-Weisberg 148.77
***

 

b. Overidentifying:  

Sargan (2SLS) 4.03 

Basmann (2SLS) 4.03 

Hansen-J (GMM) 4.01 

c. Orthogonality:  

C-statistics: 𝑥2(1) 0.37 

 

The proposed instruments also passed the over-identification tests. The Hansen-J, Basmann and 

Sargan statistic tests (Table 2) could not reject the null hypothesis of correct specifications, suggesting 

the models are reasonably well specified and the instruments are valid. Finally, the last requirement of 

the instruments—orthogonality—was assessed using the C- test (Table 2). Again, the C- test could not 

reject the null hypothesis, indicating the subset instruments, the lagged prices, indeed exogenous. 
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Table 3. First-stage regression of the lagged (𝑪𝒊𝒕−𝟏): OLS estimates 

 Coef. SE 

Pct -0.0559
***

 0.020 

Pat 0.2253
***

 0.012 

Ln-exp -0.027
**

 0.014 

Ln-age 0.3470
***

 0.031 

If Child-14 0.2775
***

 0.050 

If working 0.0995
***

 0.027 

Excluded instruments:   

Pct-1 -0.0033 0.022 

If wall is brick -0.0976
***

 0.020 

If floor is permanent -0.1715
***

 0.029 

If house is owned -0.0744
***

 0.024 

If Moslem -0.1404
***

 0.029 

Constant -0.3265 0.213 

R
2
 0.121  

Shea partial R
2
 0.016  

Partial R
2
 0.016  

Test of F:   

All instruments, F( 11, 4107) 61.04
†
  

Excluded instruments, F( 5, 4107) 18.04
†
  

***
Significance at 1% level and 

**
5%; SE is robust standard errors 

 

4.2. Model Estimation Results 

Table 4 presents the estimation results of both myopic and addiction rational addiction model, 

obtained from GMM estimator. Coefficient estimate of lagged smoking in both equation 1 (0.625) and 

equation 2 (0.521)
 
was a positive and a significant at the 1 percent level. This finding suggests that 

cigarette is an addictive good, and myopic addiction hypothesis is accepted. Estimate coefficient of 

lead smoking (equation 2) had a positive sign (0.112) and was smaller than the coefficients of lagged 

one (0.509). This finding is consistent with the theory, which rises to a positive rate and reasonable 

time preference. Given that the lead consumption turned out to be insignificant, the rational addiction 

hypothesis was rejected in favor of the myopic one. 

The effect of price was always significant at the 1 percent level. Cigarette prices had a negative 

effect on smoking and price of alcohol had a positive and significant effect on smoking, suggesting 

that alcohol and cigarette are substitutes. Although cigarette consumption was found to be positively 

associated with income, the finding was insignificant. The low and insignificant income elasticity here 

(0.015) is not uncommon in the context of pooled models and developing countries. Blecher [26] 

found very low income elasticities in developing countries vis-à-vis developed countries although it 

used aggregate data. Surprisingly, coefficient estimate on children aged ≤14 turned out to be a positive, 

although it was insignificant, suggesting Indonesian smokers did not reduce or attempt to moderate 

cigarettes consumption although they had small children. As expected individuals having working 

status increased the number of current cigarettes consumption and was significant at the 1 percent 

level.  
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The last row of the Table 4 presents a short- and long-run price elasticity of demand. Coefficient 

estimate of the price cigarette indicates the short-run price elasticity of demand. The long-run one in 

equation 1 was computed as:      12
ˆ1/ˆ/   itit LnPcELnCE . The short-run and long-run price 

elasticities, evaluated at the mean, were -0.28 and –0.73, respectively. The finding that the long-run 

price elasticity, in absolute value, exceeds the short-run one is in line with both theoretical expectations 

and empirical findings. For equation 2, the long run price elasticity is calculated using the expression

     213
ˆˆ1/ˆ/   itit LnPELnCE , and the implied discount factor and the discount rate: β2/β1, β1/β2-1, 

respectively. 

Table 4. GMM estimation results: myopic vs. rational addiction models 

 

Myopic Addiction Model  

(Equation (1)) 

Rational Addiction Model  

(Equation (2)) 

Lagged consumption (Ct-1) 0.625*** 0.509*** 

 

[0.081] [0.117] 

Lead consumption (Ct+1) n.a 0.112 

 

n.a [0.157] 

Price cigarette (Pct) -0.275*** -0.135** 

 

[0.019] [0.066] 

Price alcohol (Pat) 0.143*** 0.159*** 

 

[0.021] [0.033] 

Per-capita income (Ln) 0.015 -0.01 

 

[0.012] [0.019] 

Individual age (Ln)  -0.098*** 0.053 

 

[0.038] [0.063] 

If child-14 exist 0.048 0.097 

 

[0.044] [0.071] 

If working 0.094*** 0.029 

 

[0.024] [0.039] 

Constant 1.089*** 0.094 

 

[0.171] [0.437] 

Observations 5696 1783 

R-squared 0.27 0.34 

Short-run price elasticity -0.275 -0.135 

Long-run price elasticity -0.733 -0.356 

Discount factor n.a 4.54 

Discount rate n.a 3.54 
Note: Robust standard errors in [brackets];* significant at 10%; **significant at 5%; ***significant at 1%. The 

short-run price elasticity is the coefficients estimates of cigarette price, β3; the long-run price elasticity is calculated 

using the expression      213
ˆˆ1/ˆ/   itit LnPELnCE ; and the implied discount factor is β2/β1 and the implied 

discount rate is β1/β2-1. 

5. Discussion 

This study aims to investigate the demand for cigarette following the myopic addiction model and 

to use this model to estimate the price elasticity of cigarette demand in Indonesia. Sensitivity analysis 

was made by examining a model that follows the rational addiction framework. We have explored 

several panel data approaches, and selected the most appropriate techniques which considers both 
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endogeneity of the right-hand side regressors and behavior of the error components disturbance (i.e., 

the correlation between individuals effects, 𝜀𝑖𝑡 , and the regressors, 𝑥𝑖𝑡
′ ,). Investigating endogeneity is a 

crucial step, and the results are used to decide whether one have to correct or not to correct for it. 

Endogeneity refers to the correlation between regressors and the error term of the equation. If the 

regressors are endogenous, all of the estimated coefficients in the model without controlling for it 

would be biased since they are correlated to the error term in the model [17, 27]. Econometrics 

techniques in Group II are directed to control for unobserved heterogeneity, and therefore they correct 

endogeneity of the regressors. 

Results of the endogeneity test would have two possibilities: reject or not-reject. In this study, the 

null hypothesis of no exogeneity was rejected, suggesting the suspected endogenous indeed 

endogenous. This finding motivates us to choose Groups II estimators. To select among the four 

alternatives, we adopted the Pagan and Hall statistic tests for testing unknown heteroskedasticity. Since 

the use of either random effect or fixed-effect model can also be used justified by a Wu-Hausman test, 

we used this test to assess a homogeneity hypothesis, e.g. whether regression parameters characterizing 

the random outcome variable stay constant across all cross-sectional units for all time periods [28]. 

Whilst the homogeneity hypothesis was rejected, we conclude that the GMM seems to be the best 

estimator due to unknown heteroskedasticity exists, which refers to non-constant variance in the 

residuals. Either random-effect or fixed-effect may be subject to the heteroskedasticity of non-constant 

variance in the residuals and/or serial correlation in the residuals [28]. Applying 2SLS also would lead 

invalid inference as the standard errors are inconsistent in the presence of unknown heteroskedasticity 

[27]. 

The main finding confirms that Indonesian smokers are myopic addicts. Our estimations yielded a 

positive coefficient on the lagged consumption and highly significant on both equation (1) and (2). 

Estimations of equation (2) also give more evidence on the myopic behavior of Indonesian smokers. 

Our finding implies that higher past consumption causes raiser the marginal utility of current 

consumption of the cigarette and leads to higher in current consumption. The lagged consumption 

variable represents a fixed propensity to addiction, which is carried over from period to period and its 

coefficient can be interpreted as the speed of adjustment to the stable of consumption. As the 

adjustment to the new steady state level of consumption would take place in more than one period, 

following a cigarette price change would have an immediate response given by the impact multiplier. 

As a result, this study found that the long-run cigarette price effects (or equilibrium multiplier) 

exceeded the short-run one. This finding is in line with both theoretical expectations and empirical 

findings. Analyses from various South East Asian countries have found that the short-run price 

elasticity estimates for tobacco products range from -0.17 to -0.78, while the long-run estimates 

ranging from -0.4 to -1.21 [13]. 

Consistent with the expectation, price had a negative and significant impact on cigarette 

consumption. The elasticity estimates suggest that a 10 percent increase in cigarette prices would only 

lead to a 2.8 percent decrease in cigarette consumption in the short run and 7.3 percent decreases in the 

long run. Although our elasticity estimates was considerably low for a developing country context, 

they are quite comparable to other pooled data studies contexts in the developed countries. This is true 

since pooled data studies have shown elasticities which are consistently lower than those in time series 

studies. The estimates of the impact of price on cigarette based on some pooled studies in developed 
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countries Baltagi and Levin [2], Stewart [29], and Sung et al [30]  show elasticity estimates would be 

at the very low end of those of estimated in time series studies, varies from -0.22 to 0.50.  Whilst Hu 

and Mao [31] argue that price elasticities are higher in developing countries than in developed 

countries due to the relatively low incomes level in developing countries that makes people react more 

sensitively to price changes. In making a comparison, however, one should not only look at the results 

in the context of the developed/developing country case but also in the pooled/time series case. 

The statistical significance of cigarettes price effects bears important implications for taxation and 

health policies. The purpose of increasing cigarettes price via excise tax can be used to control tobacco 

use and at the same time to maximize government revenue. Our study finds the demand for cigarettes 

is price inelastic (the price elasticity, in absolute terms, less than one), suggesting the percentage 

increase in prices would higher than the percentage decrease in consumptions. Even though the 

magnitude price elasticity is lower than expected, it does not mean to say that it does not encourage tax 

policy. The long-run price elasticity estimated here is particularly supportive of tax policies since it 

shows cigarettes to be less inelastic in the long-run. A long-run price elasticity of –0.73 indicate that 

increasing cigarette prices through tobacco taxation can be an effective tool to reduce cigarette 

consumption for Indonesia.  Empirical studies from countries around the world have revealed that an 

increase in tax on tobacco products has been regarded the most effective tool for tobacco control, and 

was especially effective in reducing tobacco use among young people and people with low incomes 

[7].  

Should the tax be increased to the revenue maximizing? Our elasticity estimates suggests that price 

increases brought about by higher taxes would cause government revenue to increase as the 

proportionate change in prices would exceed the proportionate change in consumption. The tax 

revenue generated from this policy can be used to increase public health budgets, which is true since 

smokers give negative consequences or externalities to the non-smokers. However, given that the 

demand for cigarettes is becoming more elastic in the long-run, further excise tax increases are more 

likely to act as an effective tobacco control mechanism in the long-run, rather than as a major source of 

government revenue. Future increase in the tax will induce some smokers to quit and prevent others 

from becoming regular or persistent smokers. They also will reduce the number of ex-smokers 

returning to cigarettes and will reduce consumption among continuing smokers. Empirical evidence 

derived from South Africa shows that a doubling of the real price of cigarettes between 1993 and 2003 

would reduce consumption by a quarter in the short term [12], which would be a monumental tobacco 

control and public health victory in one of the most populous countries in earth. 

The introduction of price alcohol in our model and its finding are also very interesting. Higher price 

of alcohol leads to higher cigarette consumption. This positive cross-elasticity indicates alcohol and 

cigarette are substitute.  However, a natural concern is other tobacco related substitutes. If demand for 

cigarettes falls, does this mean that the demand for other tobacco products will increase? Since it is 

beyond the scope of this study, future researches therefore need to be directed to gather information 

about the substitution of various tobacco products, such as kreteks, bidis, hand rolled cigarettes for 

manufactured cigarettes. These substitution issues have an obvious bearing on tobacco control policy 

and its effectiveness. 
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