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Abstract 
In this research, we try to estimate the relationship between health status and 

smoking behaviour on the labour wage in Indonesia. We investigate using In-

donesian Family Life Survey (IFLS) data and two-step Heckman correction to 

deal with sample selection bias. We found that there is significance relation-

ships between all socioeconomic variables and wage both for smokers and non-

smokers. The interesting thing is that the effect on wage is less for smokers 

than non-smokers.  

Abstrak 

Dalam penelitian ini, kami mengestimasi hubungan antara status kesehatan dan 

perilaku merokok dengan upah pekerja di Indonesia. Kami menggunakan data 

dari Indonesian Family Life Survey (IFLS) dan two-step Heckman correction 

untuk menangani bias seleksi sampel. Kami menemukan bahwa terdapat hubun-

gan signifikan antara semua variabel sosial ekonomi dengan upah, baik untuk 

perokok dan non-perokok. Temuan yang menarik dari penelitian ini adalah bah-

wa efek pada upah lebih kecil untuk perokok dibandingkan non-perokok. 

 

 

Introduction 

A person’s health status is affected by a 

combination of uncontrollable factors (such 

as the environment, genetics, and health 

services) and controllable factors (such as 

smoking and other unhealthy behaviours). 

As a form of human capital, health along 

with education determines the productivity 

and wage of an individual. This research 

aims to estimate the impact of health and 

smoking behaviours on the wage rate of 

Indonesian workers. Since wage rate itself 

may affect health, and both health and 

wage rate may be affected by some unob-

servable factors, health status may be en-

dogenous in a wage determination model. 

Thus, in order to take into account the poss-

ible endogeneity problem, estimates in this 

research will use the two-step Heckman 

correction of health status and wage rate. 

The model will be estimated using data 

from the Indonesian Family Life Survey 

(IFLS), which contains rich data on indi-

vidual health status, wage rate, individual 

smoking behaviours, and other socioeco-

nomic factors such as education and type of 

employment.  

Human capital has long been be-

lieved to be the key factor affecting produc-

tivity and also economic growth. Tradition-

ally, human capital is often interpreted as 

education level and skills. However, today 

the concern on individual health status as a 

part of human capital is growing. For exam-

ple, many researches on health status show 

that the health of a population has a positive 

and significant relationship with economic 

growth, especially in developing countries 

(Bloom and Mahal, 1997; Bloom and Sachs, 

1998; Bloom and Canning, 2000; Bhargava 

et al., 2001; Bloom, Canning and Sevilla, 

2001; Rivera and Currais, 1999). The reason 

why health is important in determining eco-

nomic growth is that health status on a mi-
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cro level, as is with education, affects prod-

uctivity and labor supply. Several researches 

have found that a better health status in-

creases the labor participation rate as well as 

wages (Currie and Madrian, 1999; Stern, 

1989; Bound et al., 1999; Campolieti, 2002; 

Cai and Kalb, 2006).  

Even though a number of researches 

have been done on the relationship between 

health status and wage rage, studies on In-

donesia rarely include individual smoking 

behaviour data obtained from IFLS. Unheal-

thy behaviours such as smoking is an impor-

tant factor to include for the context of In-

donesia since household expenditure on cig-

arettes and tobacco is substantial, even larg-

er than spending on education and health. 

Badan Pusat Statistik (Central Statistics 

Agency) data shows that in 2014 average 

monthly expenditure per capita was 6.3 per 

cent for tobacco and betel, 9.1 percent for 

fish, meat, eggs and dairy products put to-

gether, 3.9 percent for education, and 3.2 

percent for health (BPS, 2015). Regarding to 

the important of smoking behaviour in the 

analysis of wage rate, therefore, the paper 

tries to include this factor in the analysis and 

fill the gap of the existing literature. 

The literature on the effect of health 

on the labor market is extensive and has 

been developing for a long time. Labor 

market performance is not only measured 

by wages but also with income. However, 

this research will focus on the relationship 

between health status and wage rate, since 

wages are a better measure for productivity 

compared to income. Hence, the literature 

review will pay more attention on papers 

concerning wage rate and health status.  

The first study on the relationship 

between wage and health status was con-

ducted by Grossman and Benham (1974). 

They used simultaneous equations with 

wage rate (log form), weekly employment 

(in yearly data), and health variables in an 

econometric model taking into account the 

endogeneity of health. The two-stage me-

thod was used to estimate the model with 

white males over 18 as the sample. Their 

research found that the variable derived ill-

health has a significant negative relation-

ship with wage rate, and wage rate has a 

positive effect on ill-health; the effect of 

wage on health is significant if individuals 

above 64 are included, however it is insig-

nificant if they are excluded.  

Lee (1982) used data from the Na-

tional Longitudinal Survey of Men 45-49, 

Survey 1996 to estimate a simultaneous 

equation model of health and wage, with 

two discrete indicators for unobserved 

health capital. Lee found that latent health 

has a significant positive relationship with 

hourly wage (log form). Nonetheless, un-

like Grossman and Benham (1974), Lee 

(1982) found wage rate to have a signifi-

cant positive relationship with health, 

which substantially controlled the reverse 

causality of wage on health and reduced the 

impact of health on wage. 

Haveman et al. (1994) estimated a 

simultaneous equation model consisting of 

hourly wage (in yearly data), total working 

hours (in yearly data) and health status us-

ing the Michigan Panel Study of Income 

Dynamics (PSID). Even though this re-

search included total working hours, it ex-

cluded wage rate from the model. As a re-

sult, the reverse causality of wage rate on 

health was not tested. Moreover, they used 

the previous year’s health status as a varia-

ble affecting wages. The model was esti-

mated using a sample consisting of white 

males aged between 24 and 65 with GMM 

estimation. The research found that lagged 

ill-health significantly decreases wages and 

the effects are larger when endogeneity of 

health is taken into account. Cai (2007), 

who also used simultaneous equation to 

address endogeneity, found that using data 

from Household, Income, and Labour Dy-

namics in Australia (HILDA), there exists a 

significant positive relationship between 

health status and male wage rate in Austral-

ia. This significant relationship is found 

when endogeneity and measurement error 
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of health status is taken into account. The 

reverse causality of wage affecting health 

status was not found, however the research 

discovered that endogeneity in health is 

attributed to unobservable factors. Strauss 

and Thomas (1998) gave a general explana-

tion on the mechanism, concept, definition, 

and measurement of health in the context of 

how it affects wages. Strauss and Thomas 

(1998) explain the mechanism of treating 

the endogeneity problem of health status 

caused by unobservable factors.  

Smoking behaviour is included in 

this study since this variable is suspected to 

have a strong effect towards health status 

and wage. Several researches identify 

smoking as the main cause for a number of 

illnesses such as heart disease, stroke, can-

cer, and lung disease (Doll et al, 1986; 

Mattsom et al, 1987). Estimates done by 

Peto et al. (1992) state that during the 

1990s tobacco consumption account for 30 

percent of all early deaths among the popu-

lation aged between 35 and 69. Half of 

smokers who take up the behaviour in their 

teens are predicted to die of tobacco related 

illness when they reach middle age. Cancer 

develops in the 30s if a person starts smok-

ing in age of 15 – 20 (Peto et al, 1994; 

Holman et al, 1998). Manning et al. (1991) 

estimated that smoking decreases the life 

expectancy of a 20-year-old by about 4.3 

years or 7 minutes per cigarette.  

Workers who smoke are suspected 

to have lower work productivity or higher 

medical expenses (or both) compared to 

those who do not. The average smoker is 

also suspected to have a lower health status 

and tend to miss work more often due to ill-

ness related to smoking. Bush and Wooden 

(1995), using data from the Australian Na-

tional Health Survey 1989/1990, found that 

smoking has a significant impact on work 

absence. The probability of a male smoker 

to not show up to work is estimated to be 66 

percent higher compared to male workers 

who do not smoke. Ryan et al. (1992) stu-

died employee absence in Telecom Austral-

ia in the period of 1991-1992 and found that 

smoking-related absence had cost the com-

pany AUD 16.5 million. Furthermore, since 

the 1980s many studies have looked at the 

impact of smoking towards non-smokers, or 

otherwise known as passive smoking. Sev-

eral studies such as Hill (1986), Borland 

(1992), and Mullins et al. (1994) show that 

passive smoking strongly affects health, and 

the awareness is growing.  

Levine et al. (1997) estimated the 

effect of smoking on wage using data from 

the National Longitudinal Survey of Youth. 

They used several methods to control for 

differences in individual characteristics that 

may be connected to smoking and health, 

including individual characteristics that are 

unobserved and constant over time and 

those that are unobserved and constant 

among family. The estimates using these 

several alternatives led to the conclusion 

that smoking decreases wage by about 4 to 

8 percent. On the other hand, Lye and Hir-

schberg (2000) estimated the relationship 

between smoking, alcohol consumption, 

and wage using data from the 1995 Austral-

ian National Health Survey. Their research 

support previous findings that health status 

influences productivity through wage.  

In Indonesia, the high prevalence of 

smoking contributes to early deaths, especial-

ly among males. This leads to lower life ex-

pectancy of men, increase in medical ex-

pense, and lower productivity. World Health 

Organization estimated that in 2010, 12.7 

percent of all deaths in Indonesia was due to 

tobacco-related diseases. Fifty percent of pas-

sive smokers die due to tobacco-related ill-

ness (Jha et al., 2006) and the cost of treating 

smoking-related illness for 3 major diseases 

in Indonesia reach Rp 39.5 trillion per year, 

or equivalent to 0,74 percent of Gross Do-

mestic Product and 29.83 percent of total ex-

penditure on health (Nugrahani et al., 2013). 

Based on the findings of many re-

searches and studies on the relationship be-

tween health status, smoking behaviour, and 

wage in many developed countries, research 
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in a developing country context becomes 

extremely important considering not many 

are yet available, especially for Indonesia. 

 

Methods 

Data  

The data for this research are from the In-

donesian Family Life Survey (IFLS). The 

surveys were conducted by the RAND 

Corporation, together with three Indonesian 

institutions, the University of Indonesia, 

Universitas Gadjah Mada, and Survey 

METRE.The IFLS is a large-scale national 

panel/longitudinal survey that provide ex-

tensive data at three levels (individual, 

household, and community). It includes the 

characteristics of communities (e.g., health 

and education facilities) where the individ-

uals and households reside. The IFLS data 

representing 83 percent of the population: 

four provinces on Sumatra (North Sumatra, 

West Sumatra, South Sumatra, and Lam-

pung), all provinces in Java (DKI Jakarta, 

West Java, Central Java, DI Yogyakarta, 

and East Java), and four provinces within 

the remaining main island groups (Bali, 

West Nusa Tenggara, South Kalimantan, 

and South Sulawesi).  

Data from IFLS that used in this 

study give information relating to health 

status (using both subjective and objective 

measurement), wage rate, and other socioe-

conomic and demographic variables such 

as education level, age, type of main em-

ployment, work experience, total working 

hours in a week, marital status, smoking 

behaviour, and urban or rural residency. 

This research will use panel data obtained 

from IFLS2 (1997) and IFLS3 (2000) and 

for individual level.  

  

Econometric model 

The model that will be used is a modified 

human capital health model where an indi-

vidual’s wage may be influenced by educa-

tion level, type of employment, working 

experience, marital status, and several 

measures of health status and behaviours 

related to smoking. 

Concerning the possibility of endo-

geneity in smoking behaviour, the two-step 

Heckman correction will be used to treat 

for sample selection bias. This method in-

volves a first stage probit equation estimate 

that explains the difference between 

smokers and non-smokers: 

 

Smosd1ij = Zijθ + vij = ij + vij (1) 

 

Where Smosd1ij = 1 means that the 

individual is a smoker, and Smosd1ij = 0 

means that the individual is a non-smoker. 

Zij is a list of variables that explain an indi-

vidual’s decision to smoke, which are ma-

rital status, gender, education, age, and re-

gion; and vij is a normally distributed error 

term. From probit model estimation, the 

density function and cumulative density 

function of a standard normally distributed 

variable, () and (), are able to be cal-

culated. The next step is to calculate Heck-

man’s correction terms (or invers Mills ra-

tio) as follows 

 

  

and   (2) 

 

from the density function and distribution 

function.  

In the second step, the following 

wage equation is estimated by including the 

IMR (invers Mills ratio) separately for 

smokers and non-smokers: 

 

  (3) 

 

where i indicates the individual being 

observed, t is the time period, and j is the 

individual’s choice of whether to smoke or 

not (smoker or non-smoker). Wit is the nat-

ural log of average weekly wage, Xit is a 

vector of health and socioeconomic va-

riables such as health, education, type of 

employment, working experience, marital 

)(/)(  smokeIMR
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status, and region (urban or rural). This 

vector is time-varying, while Zi is time-

invariant such as gender. IMRit is the invers 

Mills ratio. uit is the error term that satis-

fies the assumption of iid N(0, s
2
).  

 

Results and Discussion 

Descriptive statistics 

All data is obtained from the Indonesian 

Family Life Survey (IFLS), IFLS2 and 

IFLS3. IFLS2 is based on survey done in 

1997 and IFLS3 is based on survey done in 

2000. Data is at the individual level, cover-

ing adults that reside in 13 different prov-

inces in Indonesia. The sample is taken us-

ing Stratified Random Sampling method. 

The following paragraphs will explain each 

variable in detail (see Table 1). 

Wage is obtained from the question 

“Approximately what was your salary/wage 

during the last month?”. The number is then 

divided by four to obtain average weekly 

wage. Only individuals above 15 years of 

age are included. The average wage is Rp 

73,956.92, while the minimum and maxi-

mum value are Rp 88,323.93 and Rp 

1,625,000 respectively. 

Using a sample of 5463 individuals, 

the average total working hour per week is 

44.92 hours, with the maximum value be-

ing 100 hours per week. Data for this vari-

able is obtained from the question “Nor-

mally, what is the aproxímate total number 

of hours you work per week?”. The average 

working hour in the sample is quite high, 

which is that each individual worked an 

average of between 8 to 9 hours per day. 

The average work experience of individuals 

that are used in the sample is also high at 

21 years. Work experience variable is ob-

tained from the survey by subtracting the 

individual’s birth year from the starting 

year of their first job. The average length of 

schooling was 7.56 years with a maximum 

of 24 years. This may imply that all indi-

viduals in the sample have completed at 

least primary education, which is normally 

completed in 6 years. The average age is 31 

years with a minimum value of 15 years 

and a maximum value of 94 years. This is 

consistent with the definition of “adult in-

dividuals” used in the sample. 

Body Mass Index (BMI) represents 

health measurement. It is calculated by di-

viding individual bodyweight in kilograms 

by height in squared meters. The average 

BMI is 21.64. BMI is generally divided in-

to four categories; fewer than18.5 is low, 

18.5 to 25 is normal, 25 up to 30 is above 

normal, and above 30 means that the indi-

vidual is obese.  

This study uses dummy variables for 

marital status, (married and unmarried), 

gender (male and female), job type (pub-

lic/government or private sector), and region 

(urban or rural). Smoking behaviour is also 

a dummy variable divided into those who 

have and have never smoked. This variable 

is taken from the question "Have you had 

the behaviour of chewing tobacco,…?”. 

 

Table 1: Descriptive Statistics of Sample 
Observation: 5463 individuals 

Variable Mean 
Standard 

Deviation 

Minimum 

Value 

Maximum 

Value 

Average weekly wage 73,956.92 (rupiah) 88,323.93  500 (rupiah) 1.625.000 (rupiah) 

Average weekly work-

ing hours 

44.92 (hours) 16.39075  0 100 (hours) 

Working experience 21.17 (years) 6.567552  0 92 (years) 

Length of schooling 7.56 (years) 4.563474  0 24 (years) 

Age 31.67 (years) 10.96046  15 (years) 94 (years) 

Body Mass Index (BMI) 21.64 3.332175  13,28 43,47 

Source: IFLS2 and IFLS3 
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Estimation results  

The estimation is done in two steps. The 

first step is estimating the probit model 

(equation 1) to obtain the density function 

and the distribution function, which are 

then used to calculate Heckman 's correc-

tion model (inverse Mills ratio). The 

second step, after calculating the inverse 

Mills ratio (IMR), is to estimate the wage 

equation (equation 3) that includes the IMR 

variable. Wage equation estimation is done 

separately between IMR of individuals who 

smoke and IMR of individuals who do not 

smoke to see the impact of each of the ex-

planatory variables, namely health status 

and socioeconomic variables, on wage. 

In Table 2, it is shown that marital 

status was not significant. Hence the IMR 

is calculated using the estimation results of 

the probit equation in table 3. Based on the 

IMR, the following tables (Table 4 and Ta-

ble 5) show the results from the wage equa-

tion estimation.  

Wage equation estimation results 

indicate that the explanatory variables in 

the model have a significant relationship 

with wage, except for bmi1 and bmi4. Bmi 

variables are divided into four categories, 

namely bmi1 for low, bmi2 for normal, 

bmi3 for high, and bmi4 for obese. All rela-

tionships have the expected sign. 

Average weekly working hours 

shows a significant positive correlation 

with wages at the 1 percent level for both 

smokers and non-smokers. This means that 

an increase in average weekly working 

hour will increase average weekly wage for 

Indonesian workers. For both smokers and 

nonsmokers, a 1-hour increase in weekly 

working hour will increase wage by about 

1.1 percent, and the actual figure is smaller 

for smokers. Likewise, work experience is 

also positively and significantly correlated 

with wage, but at a decreasing rate (nega-

tive sign for workexpsq), as explained in 

the literature. It is also similar with age, 

which is positively and significantly corre-

lated with wage but at a decreasing rate. 

This means that as age and work expe-

rience increase, so does wages. However, 

after reaching a certain age (elderly), labor 

productivity decreases and consequently 

wage decreases too. This is consistent with 

what is stated in Grossman's health produc-

tion theory (Grossman, 1972). 

Individuals who work in the govern-

ment/public sector have higher wages com-

pared to individuals who work in the pri-

vate sector. For both smokers and non-

smokers, the difference according to the 

estimate above is about 50 percent. This is 

possibly because individuals working in the 

government sector have a steadier stream 

of income.  

 

Table 2: Probit Estimation Results Including All Explanatory Variables 
Dependent variable: Smoking behaviour 

Variable Coefficient Standard Error 

Constant -1.942527**  0.0736301 

Marital status (married) -0.0148047  0.0256258  

Gender (gender) 2.305837**  0.0225515  

Length of education (educyears) -0.021772**  0.0020582  

Age (age) 0.0117341**  0.0038189  

Age
2
 (agesq) 0.000093*  0.0000429  

Region (urban) -0.1667096**  0.0192959  

Prob > chi2  0.0000 

Pseudo R2  0.4063 

Log likelihood -11777.269  

Source: IFLS2 and IFLS3 

*significant at 5 percent level; **significant at 1 percent level 
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Table 3: Probit Estimation Results Excluding Marital Status 
Dependent Variable: Smoking behaviour 

Variable Coefficient Standard Error 

Constant -1.926525**  0.0682099  

Gender (gender) 2.303614**  0.0222044  

Length of education (educyears) -0.0217674**  0.002058  

Age (age) 0.0105149**  0.0031847  

Age
2
 (agesq) 0.0001056**  0.000037  

Region (urban) -0.165633**  0.0192049  

Prob > chi2  0.0000 

Pseudo R2  0.4063 

Log likelihood -11777.436  

Source: IFLS2 and IFLS 3 

**significant at 1 percent level 

 

As for individuals who are married, 

they have a wage rate of approximately 10.6 

per cent higher compared with individuals 

who are not married, for both smokers and 

non-smokers. A possible cause may be that 

companies tend to provide family benefits 

for employees that have spouses. This rela-

tionship is in accordance with previous stu-

dies, namely Gray (1997), Loh (1996), and 

Breush and Gray (2004). 

A higher level of education increas-

es an individual’s wage. This is indicated 

by the positive and significant relationship 

between length of education and wage at 

the 1 percent level. Increasing one's level of 

education by 1 year will increase wage by 

6.6 percent up to 6.8 percent. That is, the 

higher the person's level of education the 

higher the level of wage (Grossman and 

Kaestner, 1997). 

 

Table 4: Wage Equation Estimate for Smokers 
Dependent Variable: lnweeklywage 

Variable Coefficient Standard Error 

Constant 7.221001**  0.42776  

Total weekly working hours (weeklyworkhours) 0.0109633**  0.0006714  

Working experience (workexp) 0.0145768**  0.0055948  

Working experience
2
 (workexpsq) -0.0003381**  0.0000944  

Job type (jobcat) 0.5224845**  0.0296246  

Marital status (married) 0.1062542**  0.0300085  

Gender (gender) 0.3834483**  0.0267404  

Length of education (educyears) 0.0667467**  0.0024163  

Age (age) 0.0701068**  0.0063797  

Age
2 
(agesq) -0.000916**  0.0000815  

Region (urban) 0.2642106**  0.0234316  

BMI1  0.0276068  0.0231435  

BMI2 0.0325123**  0.0062618  

BMI3 0.0282478*  0.0137998 

BMI4 -0.0345405  0.025312  

Smoker IMR (IMRsmoker) 0.0874781*  0.0427752  

Total observations 5463 

R-squared  0.3529 

Adj R-squared 0.3511 

F( 15, 5447) 198.03 

Source: IFLS2 and IFLS 3 

**significant at 1 percent level; * signifikan pada tingkat 5 persen 
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Table 5: Wage Equation Estimate for Non-Smokers 
Dependent Variable: lnweeklywage 

Variable Coefficient Standard Error 

Constant 7.367472**  0.4392634  

Total weekly working hours (weeklyworkhours) 0.0109782**  0.0006715  

Working experience (workexp) 0.0145873** 0.0056009  

Working experience
2
 (workexpsq) -0.0003396**  0.0000946  

Job type (jobcat) 0.5217888**  0.0296272  

Marital status (married) 0.106985**  0.0300134  

Gender (gender) 0.2798136**  0.0843782  

Length of education (educyears) 0.0676868**  0.0024565 

Age (age) 0.0694053**  0.0064141  

Age
2 
(agesq) -0.0009162**  0.0000816  

Region (urban) 0.2717775**  0.0235624  

BMI1 0.0279983  0.023145  

BMI2 0.0322523**  0.0062598  

BMI3 0.0281767*  0.0138036  

BMI4 -0.0341708  0.0253161  

Non-Smoker IMR (IMRnonsmoker) -0.065679  0.0410964  

Total observations 5463 

R-squared  0.3527 

Adj R-squared 0.3509 

F( 15, 5447) 197.87 

Source: IFLS2 and IFLS 3 

**significant at 1 percent level; * signifikan pada tingkat 5 persen 

 

If we look at the differences in wage 

levels by region, then individuals who work 

in urban areas have a higher wage rate of 

about 27 percent compared to individuals 

who work in rural areas, smokers and non-

smokers alike. The explanation for this find-

ing is that generally jobs in urban areas are 

of a skilled nature, thus wages are higher 

compared to unskilled jobs that are normally 

found in rural areas. 

The last explanation is for the 

health status variables. These are the va-

riables that are of particular concern in this 

study. Health status is represented by body 

mass index, which is one measure of anth-

ropometrics. Body Mass Index is calculated 

by dividing weight in kilograms by the per-

son's height in squared meters. Here, BMI 

is divided into 4 categories. Good health 

status is indicated by bmi2, which has a 

value between 18.5 and 25 and is consi-

dered normal. A BMI under this value is 

taken as poor health, however so is bmi4 

which indicates obesity. Based on the esti-

mates above, it is found that bmi2 (normal) 

and bmi3 (above normal) is significantly 

positively related to wage levels. This 

shows that good health status can improve 

productivity and ultimately lead to in-

creased wage. As for bmi4, which are indi-

viduals with obesity, the relationship with 

wage is negative. Poor health will reduce 

productivity and consequently lower wage. 

However, the results find no significant as-

sociation. 

 

Conclusion 

Using data from the Indonesian Family 

Life Survey, this study tried to look at the 

relationship between the level of wages in 

Indonesia with health status, socioeconom-

ic variables, and smoking behavior by mod-

ifying the standard model of human capital 

of health where individual characteristics 

may affect earnings through the differences 

in the level of education, type of employ-

ment, work experience, marital status, and 
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several measures of health and behaviours 

relating to smoking. 

With regard to problems with endo-

geneity in smoking choice, the two-step 

Heckman correction is used to overcome 

the problem of sample selection bias. This 

involves a first stage probit estimation equ-

ation that shows the differences between 

individual smokers and nonsmokers, which 

is then followed by estimation of wage eq-

uation. 

Based on the estimates, health sta-

tus and all socioeconomic variables affect 

wages significantly and with the expected 

signs, for both smokers and nonsmokers. 

Results of this study confirm the results of 

previous studies. For example, health status 

variables are significantly and positively 

correlated with wage.  

The second important thing found 

in this study is that the positive impact of 

health status variables and other socio-

economic factors on wages was lower for 

smokers than nonsmokers. That is, wage 

increases are higher for individuals who are 

not smokers compared to those who are 

smokers. It is confirmed by health status 

that non-smokers have better productivity 

than smokers. This is a note for individuals, 

the society and policy makers to be more 

concerned about health and smoking beha-

vior, for example by promoting reduction 

in cigarette consumption in Indonesia. 

However, we need to realize that 

wages are only one aspect of economic 

prosperity that can be affected by health 

status. Impact on total economic welfare 

may be higher if labor force participation is 

also in fact influenced by health status and 

economic well-being derived from a com-

bination of wages and labor supply. Thus, 

research on the relationship between health 

status and labor supply is an appealing fu-

ture opportunity. Furthermore, the prob-

lems of endogeneity and measurement error 

are a challenge on its own in the issue of 

health status and wages. Therefore, re-

search can be developed by using better 

methodology, for example by using panel 

method and including instrument variables 

to better control the problem of unobserved 

heterogeneity. Another dimension is to test 

the impact of health status on the variance 

of wages or income, where a large variance 

in wages is associated with great uncertain-

ty that has a negative impact on the welfare 

of individuals. 
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