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Abstract
Smokers earn less than non-smokers, but much is still unknown about the source(s)

of the smoker’s wage gap. We build on the work of Bhattacharya and Bundorf
(2009), who provide evidence that obese workers receive lower wages on account of
their higher expected healthcare costs. Similarly, we find that smokers who hold
employer-sponsored health insurance (ESI) receive significantly lower wages than their
non-smoking peers, while smokers who are not insured through their employer endure
no such wage penalty. Our results have two implications: first, the incidence of smok-
ers’ elevated medical costs appears to be borne by smokers themselves in the form of
lower wages. Second, differences in healthcare costs between smokers and non-smokers
are a significant source of the smoker’s wage gap.
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1 Introduction

Many studies document that smokers earn less than non-smokers even after controlling for a

variety of individual characteristics. A large literature seeks to determine whether smoking

has a causal effect on wages (see Levine et al., 1997; van Ours, 2004; Auld, 2005; and Grafova

and Stafford, 2009 for some examples). While much attention has been paid to the question

of causality, relatively few papers have examined specific mechanisms by which smoking

may be related to wages.1 In this paper, we attempt to assess the empirical support for one

explanation of the smoker’s wage gap. In particular, we analyze whether smokers earn lower

wages because they are more costly to their employers in terms of healthcare expenditures.

By so doing, we also provide evidence on the extent to which smokers bear the incidence of

their higher medical expenditures.

In the United States, more than 60% of the non-elderly population is covered by employer-

sponsored health insurance (ESI) (Gruber, 2010). Employers who provide health insur-

ance to their employees either pay premiums to an insurance firm or pay their employees’

healthcare costs directly. For employers that purchase insurance, premiums are generally

“experience-rated,” meaning that past claims determine current premium rates (see Gruber,

1998). Thus, regardless of whether a firm offering ESI pools with other firms in an insur-

ance market or acts as the insurer itself, a firm with employees who utilize more healthcare

will, on average, incur higher costs. Since smoking leads to poorer health and higher health-

care expenses, firms with a higher proportion of employees who smoke should have higher

healthcare bills over time.2

1A notable exception is Viscusi and Hersch (2001), who show that smokers choose higher-risk jobs but
receive less compensation for the risk they bear than do non-smokers.

2On the relationship between smoking and medical costs, see Barendregt et al. (1997); Hodgson (1992);
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Though employees’ out-of-pocket contributions to ESI premiums could in theory reflect

differences in observable risk factors such as smoking behavior, they are rarely adjusted

for such differences in practice (Keenan et al., 2001). This may be due (at least in part)

to nondiscrimination provisions under the Health Insurance Portability and Accountability

Act (HIPAA) (see Mello and Rosenthal, 2008).3 Without the ability to charge higher-risk

employees more for health insurance, employers should have an incentive to hire only workers

with low observable health risks unless wages (or some other form of compensation) were

adjusted for differences in expected healthcare costs. Bhattacharya and Bundorf (2009) use

this logic to posit that obese workers with ESI earn less than their non-obese counterparts,

but that no such wage gap exists among workers without ESI. Our paper builds on this work

by using the National Longitudinal Survey of Youth (NLSY79) and the Medical Expenditure

Panel Survey (MEPS) to examine the wage offset for smokers by health insurance status.

Similar to the finding in Bhattacharya and Bundorf (2009) for obese workers, our results

indicate that smokers experience a significant wage gap relative to non-smokers in jobs

with ESI but that no such penalty exists in jobs without ESI. Bhattacharya and Bundorf

(2009) show that the obese worker’s wage gap is concentrated among women; in contrast,

our results indicate that both male and female smokers with ESI experience a wage penalty.

This result is corroborated by evidence from the Medical Expenditure Panel Survey (MEPS)

that medical expenses are higher for smokers among both sexes.

To attribute the differential wage gap by ESI status to healthcare costs associated with

Manning et al. (1989); Miller et al. (1999); Pronk et al. (1999); and Warner et al. (1999).
3Mello and Rosenthal (2008) state on page 193, “The general rule under HIPAA is that no person can be

denied group health insurance or charged more for coverage than other “similarly situated” persons because of
health status, genetic history, evidence of insurability, disability, or claims experience. The phrase “similarly
situated” refers to an employment-based classification, such as full-time or part-time, not a classification
based on health factors.”

2



smoking, we rely on an identification strategy that is similar to the one used in Bhattacharya

and Bundorf (2009). In particular, the validity of our results rests on the assumption that

unobserved differences between smokers’ and non-smokers’ wages do not differ across firms

based on their provision of health insurance. It is worth noting that unobserved productivity

differences between smokers and non-smokers alone is not enough to threaten our strategy.

Rather, such differences would have to be larger among workers with ESI than among workers

without ESI to explain our results.

We provide three main pieces of evidence in support of our identification strategy. The

first is that the wage gap for smokers with ESI is larger for older workers. This is consistent

with the empirical literature on the medical costs of smoking, which increase with age,

presumably as the years spent smoking accumulate (Miller et al., 1999; Barendregt et al.,

1997). Even if the productivity difference between smokers and non-smokers with ESI were

larger than the one between smokers and non-smokers without ESI, it is not clear that the

gap between the two differences would widen with age.

The second piece of evidence regarding identification is that our main result–that smok-

ers only experience a wage penalty in jobs with ESI–holds when individual fixed effects are

included in our model. In other words, exploiting only within-individual changes in smoking

activity and/or health insurance yields a result that is similar to that of our baseline model

(which is primarily based on cross-sectional variation in smoking status and ESI). The inclu-

sion of controls for unobserved, time-invariant differences in workers makes it less likely that

our results are due to a larger productivity difference between smokers and non-smokers in

jobs that provide health insurance than in jobs that do not.4

4Bhattacharya and Bundorf (2009) do not provide evidence on whether the effect of obesity on wages
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Following Bhattacharya and Bundorf (2009), the last piece of supporting evidence for our

identification strategy is that we do not find a smoker’s wage penalty for fringe benefits other

than ESI. Since we only find a penalty associated with health insurance benefits, our results

are not likely driven by unobserved differences between smokers and non-smokers that are

correlated with the general availability of fringe benefits from one’s employer.

Our results imply that the incidence of smokers’ elevated medical costs falls on smokers

themselves in the form of lower wages. In particular, our estimates of the differential wage

offset for workers in jobs with ESI range from about $1.25 to $1.85 per hour, or from roughly

$2,500 to $3,700 per year at a full-time job of 2,000 hours.5 We also estimate total medical

costs by smoking status and find that smokers consume more healthcare resources than

non-smokers. Our estimates of the difference in healthcare costs between smokers and non-

smokers are economically and statistically significant for both sexes. Cost differences account

for roughly 5 to 10% of the wage offset for both sexes. This appears to be a relatively small

fraction of the wage gap, but there are some limitations to our healthcare cost analysis that

may impede our ability to accurately estimate the cost difference associated with insuring

smokers versus non-smokers. We discuss these issues in Section 4.4.

In attempting to assess the financial burden that smokers impose on society, both Man-

ning et al. (1989) and Viscusi (2002) count smokers’ elevated medical costs as the largest

single source of the external costs of smoking (due, at least in part, to the presumed effect

these costs have on non-smokers’ health insurance premiums). Our results indicate that

even though smokers may not pay higher premiums per se, the added medical costs of smok-

increases with age. They also indicate that when they include individual fixed effects in their model, there
is no evidence of a wage offset for obese workers with ESI. They attribute this result to a lack of statistical
power.

5All monetary figures are denoted in 2002 dollars ($2002) throughout the paper.
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ers with ESI are fully offset by the difference in their wages.6 Because both Manning et al.

(1989) and Viscusi (2002) estimate that taxes on cigarettes exceed the average external costs

of smoking, our findings imply that the extent to which smokers subsidize non-smokers may

be larger than previously thought.

2 Empirical Framework

The conceptual model on which our empirical analysis is based is contained in Bhattacharya

and Bundorf (2009). We assume a competitive spot market for labor such that in jobs with no

fringe benefits, the wages of worker i, wi, are equal to the worker’s marginal revenue product,

MRPi. In jobs that provide health insurance, if the incidence of a worker’s healthcare costs

is borne at the individual level, and if premiums are actuarially fair, then wages will be equal

to marginal revenue product minus expected healthcare costs, MRPi − E[mi].

The alternative to individual-specific incidence is that all workers in a firm pool their

healthcare costs. If this is the case, an arbitrage opportunity exists for firms who hire only

“healthy” workers. In addition, such pooling would likely be easier in large firms, where

the marginal employee’s healthcare expenses have a small effect on premiums. As a result,

we would expect that under group incidence, the smoker’s penalty in small firms with ESI

would be larger than the penalty in large firms with ESI. As discussed in Section 4.2, we

find that insured smokers experience a wage penalty in both small and large firms.

6Of course, smokers who are not insured through their employer may impose external costs on society if
they receive health insurance through the government or receive care at a free or subsidized rate.
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Throughout our paper, we estimate models of the following form:

wi = α +Xiβ + δ ∗HIi + γ ∗ Si + λ ∗HIi ∗ Si + εi,

where wi represents the hourly wage of worker i, HIi indicates whether worker i receives

health insurance through her employer, Si indicates whether worker i smokes, Xi repre-

sents other observable characteristics that affect wages, and εi is the regression error. The

difference-in-difference parameter is given by λ, which represents the differential wage offset

for smokers with ESI compared to smokers without ESI.

Smoking status Si is likely to be correlated with unobserved characteristics that affect

wages in εi. Our key identifying assumption is that any unobserved differences in wages

between smokers and non-smokers are not correlated with ESI status. If this the case, λ

represents the wage penalty due to smokers’ higher healthcare costs. We provide evidence

on the plausibility of this assumption in Section 4.2.

3 Data

We use the National Longitudinal Survey of Youth, 1979 cohort (NLSY79) for our main

analysis. The NLSY79 is a nationally representative sample of youths who were between

14 and 22 years old in 1979. The survey was conducted annually until 1994, after which it

has been conducted biennially. We use data from 1989 through 2002 excluding 1991 in our

analysis. We focus on these years because prior to 1989, health insurance status was not

reported, nor was it reported in 1991. The individuals in our sample range from 25-45 years
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old.

We follow Bhattacharya and Bundorf (2009) in restricting our analysis to full-time work-

ers in private and non-profit firms who either have employer-sponsored insurance from their

current employer or are uninsured. We also drop those person-year observations in which

women are pregnant, owing to the fact that their smoking status may change temporarily

during the pregnancy. Data on smoking behavior are available in only three years in our

sample frame: 1992, 1994, and 1998. For years prior to 1994, we define smoking status to

be equal to one’s status in 1992; for 1994 and 1996, we define smoking status to be equal

to one’s status in 1994; finally, for 1998 and subsequent years, smoking status is given by

one’s status in 1998. Due to the ad-hoc nature of our definition of smoking status in years

for which we have no smoking data, we tried using several alternative definitions of smok-

ing status in our empirical models.7 Results presented throughout the paper are robust to

changes in the definition of smoking status.

We define an individual to be a smoker at a given point in time if he/she reports being

a current daily smoker. After excluding observations from the sample based on missing

smoking information or other key variables, we are left with 27,380 person-year observations.

In our baseline model, we include the following set of covariates: the survey year, gender, race

(white, black, and other), an indicator of whether there are any children in the household and

its interaction with gender, marital status (never married, married with spouse present, and

other), age, age squared, education level measured by highest grade completed (0-8 years,

7For example, we tried assigning smoking status based on responses in 1992 only. We also tried a definition
similar to that outlined in the text but assigned smoking status in 1993 to one’s status in 1994 and smoking
status in 1996 to one’s status in 1998. Lastly, we ran our models using only those years for which we have
smoking data (1992, 1994, and 1998). Results with this restricted sample were similar to those presented in
the paper; however, they were less precisely estimated in a few cases (likely on account of the large reductions
in sample sizes).
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9-12 years, and 13 or more years), AFQT score (0-24th percentile, 25th-50th percentile, 51st-

75th percentile, 76th-100th percentile), job tenure (less than 48 weeks, 48-143 weeks, 144-287

weeks, and 288 or more weeks), location of residence (urban or rural), number of employees

at workplace (fewer than 10 people, 10-24 people, 25-49 people, 50-999 people, and 1000 or

more people), industry category, and occupation category.8 Summary statistics by group (all

individuals, never-smokers, always-smokers, quitters, and starters) are presented in Table 1.

In addition to the NLSY79, we use the 2000-2005 waves of the Medical Expenditure

Panel Survey (MEPS) for certain supplementary analyses in the paper. MEPS collects

nationally representative data on healthcare spending and health insurance coverage for

the non-institutionalized population in the U.S. The recorded expenditures include both

respondents’ out-of-pocket costs and expenditures paid on their behalf by third parties (such

as insurance companies). In addition, MEPS contains information on wages, smoking status,

and many (but not all) of the controls that are available in NLSY79.9 The primary advantage

of MEPS is that it contains data on respondents’ healthcare expenditures (whereas the

NLSY79 does not). This allows us to compare medical expenditures of smokers and non-

smokers in Section 4.4. Summary statistics on MEPS samples used in the paper are provided

in Appendix Table 1.

8This is the same set of covariates used in Bhattacharya and Bundorf (2009). Industry categories include
agriculture; forestry and fisheries; mining; construction; manufacturing; transportation, communications,
and other public utilities; wholesale trade; retail trade; finance, insurance and real estate; business and
repair services; personal services; entertainment and recreation services; professional and related services;
and public administration. Occupation categories include managerial and professional specialty; technical
and sales; administrative support; service; farming, forestry, and fishing; precision, production, craft, and
repair; operators, fabricators, and laborers; and armed forces.

9AFQT score is a notable exception. In addition, due to the short (2-year) panel available in MEPS, we
do not include individual fixed effects in any of these regressions.
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4 Empirical Results

4.1 Baseline model

Our main results on the smoker’s wage offset by insurance status using the NLSY79 are

contained in Table 2. Because we use repeated observations on NLSY79 respondents, we

account for intra-person correlation in error terms by clustering standard errors at the in-

dividual level. The first column of Table 2 shows results from an ordinary least squares

regression of hourly wages on an indicator for daily smoking (“Smoker”), an indicator for

health insurance through one’s own employer (“ESI”), the interaction between the two

(“Smoker ∗ ESI”), and all control variables discussed in Section 3.

As seen in Column 1 of Table 2, smokers with ESI earn $1.72 less than non-smokers with

ESI (the coefficient on “Smoker” plus the coefficient on “Smoker∗ESI”). Smokers without

ESI earn a statistically insignificant $0.12 more than non-smokers; thus, the difference-in-

difference estimate is -$1.84 (the coefficient on “Smoker ∗ESI”).10 This represents roughly

a 10% reduction in hourly wages at the mean.11 12

10As is the case in Bhattacharya and Bundorf (2009), we find a positive and significant relationship
between the presence of health insurance and wages. Detecting the presence of a compensating differential
is made difficult by the presence of unobserved worker characteristics that are correlated with compensation
both in the form of wages and fringe benefits (Levy and Feldman, 2001). It is important to note that such
unobserved heterogeneity alone is not a threat to our strategy. Rather, the validity of our result depends
on whether unobserved productivity differences between smokers and non-smokers depend on whether they
receive health insurance through their employer, controlling for other worker and employer characteristics.

11We also estimated these regressions using log wages, though we consider wages in levels to be the more
appropriate specification of the dependent variable. Similar to Bhattacharya and Bundorf (2009), we argue
that smoking-related wage offsets should be independent of a worker’s wage rather than proportional to it.
That is, if smoking costs are borne by workers with ESI, the offset should not vary depending on whether
the cost is low or high in proportion to an individual’s wage. Nevertheless, when we use log wages as the
dependent variable, we find that smokers with ESI earn 6.3% lower wages.

12In results that are available upon request, we show that when we examine the smoker’s and obese
worker’s wage offsets simultaneously, the coefficient on “Smoker ∗ ESI” is -$1.63 (standard error of 0.51)
and the coefficient on “Smoker∗Obese∗ESI” is -$1.38 (standard error of 0.78). Thus, there is some evidence
that obese smokers endure a larger penalty in jobs with ESI than do non-obese smokers. In addition, the
coefficient on “Obese ∗ ESI” (-$0.53) is no longer significant (standard error of 0.53) in this regression.
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In Columns 2 and 3 of Table 2, we show the results of the baseline model for men and

women separately. The full sample is composed of 16,778 male person-year observations and

10,602 female person-year observations. The effects of daily smoking, ESI coverage, and the

interaction of the two are similar across gender. In particular, the difference-in-difference

estimate is -$1.88 for men and -$1.55 for women, and both results are significant at the

1% level. This result stands in contrast to Bhattacharya and Bundorf (2009), who find a

significant wage penalty for obesity among female workers with ESI (relative to no penalty

for female workers without ESI) but no such differential for men. Using data from MEPS,

we show in Section 4.4 that smokers’ healthcare costs are indeed greater than non-smokers’

costs among both sexes.

To examine the robustness of our NLSY79 results, we run our baseline model using MEPS

data. MEPS not only measures the take-up of insurance (as in the NLSY79) but also the

offer of insurance by firms to workers. This allows us to examine whether the smoker’s wage

offset is different depending on whether the “insured” group is workers who hold ESI or

workers whose firms offer ESI.13 We begin by defining individuals as possessing ESI if they

are continually insured by their employer throughout the year. We then use a less restrictive

definition of coverage: having held insurance at any point during the year. The last and

least restrictive definition is based on the offer rather than the take-up of insurance. In this

case, we define individuals as being covered by ESI if they were offered insurance by their

employer at any point throughout the year. In each of these three cases, we compare the

group covered by ESI with those who are continually uninsured during the year.14

13Even if smokers do not accept the offer of health insurance from their employer, they may experience a
wage penalty nonetheless if they can take up the insurance at any time.

14We find very similar wage-offset effects for smokers if we include those individuals who obtain insurance
through means other than their employer with the uninsured in these regressions.
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The difference-in-difference (“Smoker ∗ ESI”) coefficients from the alternative wage-

offset regressions using MEPS are contained in Table 3.15 These estimates are stable across

insurance definition and are slightly smaller in absolute value than their counterparts in the

NLSY79 baseline model (Table 2, Columns 1-3). For example, the differential wage offset

for all continuously insured smokers is about $1.39 per hour. Point estimates for women

are generally smaller in absolute value than they are for men (as they are in the NLSY79),

but differences by sex are never significant at conventional levels. Even though this analysis

suggests a somewhat smaller wage offset than the one yielded by the NLSY79 data, the

evidence provided by MEPS affirms the NLSY79 result that both male and female smokers

experience a significant wage penalty when they hold or are offered employer-sponsored

health insurance.

4.2 Results with individual fixed effects, by age, and by firm size

In this section, we again utilize the NLSY79 to check the robustness of our baseline results

contained in Section 4.1. Column 4 of Table 2 shows the results of a model that includes

individual fixed effects and the subset of time-varying right-hand side variables from the

baseline model (i.e. this model excludes sex, race, and AFQT score). Of the 6,140 individuals

in the NLSY79 sample (constituting 27,380 person-year observations), 5,173 provide data in

multiple years of the survey (on average, we observe individuals 4.5 times over the course of

the panel). Among these, over 36% have at least one observation in which they are currently

receiving ESI and one in which they are uninsured. Furthermore, over 12% of those with

15We follow Bhattacharya and Bundorf (2009) in restricting our sample to closely match that of the
NLSY79 by including 18-50 year-old workers who are continuously employed during the year, not self-
employed, and work at least 35 hours per week on average.
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multiple observations have at least one in which they smoke daily and one in which they do

not smoke daily. These two sources of variation provide identification of the coefficients of

interest in the fixed-effect model.16

As in the baseline model, the effect of daily smoking on wages for workers without ESI

in the fixed-effect model is positive but not significantly different from zero. The difference-

in-difference estimate, however, is -$1.25, which is significant at the 5% level. Columns 5

and 6 of Table 2 display the fixed-effect results for men and women, respectively. Though

the difference-in-difference coefficient for women of -$0.65 is somewhat smaller than it is in

the OLS case, it is only marginally insignificant (p-value of 0.12) and still not statistically

distinguishable from the effect for men. Broadly speaking, the fixed-effects model, which

utilizes only within-individual variation in smoking and insurance status, confirms the results

of the OLS model: smokers in jobs with ESI bear a unique wage burden relative to their

non-smoking peers.

We now turn to examining the effect of smoking on wages by age. Because the expected

medical costs of smoking rise as past consumption of cigarettes rises (Miller et al., 1999;

Barendregt et al., 1997), we expect the differential wage gap for smokers with ESI to increase

with age. In Columns 1 and 2 of Table 4, we show the results of the baseline OLS model for

younger (less than 40 years old) and older (age 40 and higher) workers separately.

The results in the table indicate that the smoker’s wage penalty among young workers

with ESI (-$1.52) is economically and statistically significant, but it is less than half of the

wage gap of insured smokers age 40 and over (-$3.39). These two coefficients are significantly

16In Appendix Table 2, we provide a matrix of year-to-year transitions in smoking and ESI status for
individuals in our sample.
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different at the 5% level. In addition, both younger and older smokers without ESI receive no

less pay than their non-smoking colleagues. Thus, the relative wage offset for smokers with

ESI follows a similar age pattern to that documented in the medical literature for smokers’

relative medical risks.17 Furthermore, these results are consistent with our cost analysis

using MEPS data, which we discuss in Section 4.4.

We have demonstrated that smokers with ESI experience a wage penalty relative to non-

smokers and uninsured smokers, which is consistent with the incidence of smokers’ medical

costs being borne at the individual level. However, it is possible that these costs are pooled

at the firm level in large firms but that smokers in smaller firms, where pooling is more

difficult, bear a disproportionate share of their own costs. For this reason, we consider the

smoker’s wage penalty in small firms versus large firms in Columns 3 and 4 of Table 4. The

results indicate that the insured smoker’s wage gap is present among both small (less than

50 employees) and large employers (50 or more employees).18 Though the point estimate

is somewhat larger among small firms (-$2.23 versus -$1.27 in large firms), these estimates

are not statistically different from one another. Overall, our results imply that individual

smokers bear the cost of their increased medical risk through lower wages.

4.3 Other fringe benefits

In this section of the paper, we test whether smokers whose jobs provide fringe benefits other

than ESI endure a larger wage penalty than smokers in jobs with no such benefits. The key

17We found no evidence that the smoker’s wage penalty in jobs with ESI increases with age prior to age
40. Our cost analysis was broadly consistent with this finding: the cost difference between smokers and
non-smokers is similar among 20-30 year-olds and 30-40 year-olds but rises sharply for 40-50 year-olds.

18We also tried more restrictive definitions of a large firm (e.g. 1000 or more employees) and found similar
results.
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to this falsification exercise is that there are many benefits–unlike health insurance–that

cost roughly the same amount to provide to smokers and non-smokers.19 If a larger wage

offset for smokers relative to non-smokers were observed in jobs with these other kinds of

fringe benefits, it would call into question whether our main results on ESI are in fact due to

differences in expected healthcare costs. Rather, it would suggest that unobserved differences

between smokers and non-smokers are not uniform across jobs based on their likelihood of

providing a variety of fringe benefits (including ESI).

The alternative fringe benefits available in the NLSY79 include separate indicators for

whether a respondent’s employer provides flexible hours, child care, vocational training,

profit-sharing, retirement benefits, maternity leave, dental insurance, and life insurance.20

We perform separate regressions in which each of these benefits (and its interaction with

“Smoker”) is in turn added to our baseline model.21 The results of these eight regressions

are contained in Table 5. In this table, we only report the effect of “Smoker ∗ FB” in each

regression, where “FB” represents the fringe benefit under consideration.22

The difference-in-difference coefficients reported in Table 5 are not statistically significant

in the cases of flexible hours, child care, vocational training, profit-sharing, maternity leave,

19This exercise is very similar to one performed in Bhattacharya and Bundorf (2009). We discuss differences
between our analysis and their analysis below.

20Even though smokers have a higher risk of mortality, life insurance premiums are often adjusted for
smoking status, unlike employer-sponsored health insurance premiums.

21Here we depart from Bhattacharya and Bundorf (2009), who do not condition on health insurance in their
alternative fringe benefit regressions. We believe this is overly restrictive give the high degree of correlation
between an employer’s provision of ESI and its provision of other kinds of fringe benefits. Failing to condition
on ESI coverage when examining the effect of some other fringe benefit on the smoker’s wage penalty may
confound the effects of ESI and the other fringe benefit on the wage penalty.

22We also tried regressing wages on the full set of fringe benefits (including ESI) and the full set of
interactions between each benefit and daily smoking. In this model, the coefficient on “Smoker ∗ESI” was
-$1.49 with a standard error of 0.45. No other difference-in-difference coefficient with respect to any other
fringe benefit was significant at the 10% level. Furthermore, the null hypothesis that difference-in-difference
coefficients for all fringe benefits other than ESI are jointly equal to zero cannot be rejected at the 10% level.
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dental insurance, and life insurance. The coefficient on “Smoker ∗ Retirement” is negative

and marginally significant at the 10% level. Since the point estimate for one out of the

eight benefits (12.5%) is significant at the 10% level, this result could simply be due to the

probability of a Type I error being 10%. Furthermore, the presence of retirement benefits

may not only be correlated with the provision of health insurance but also the generosity of

insurance conditional on its provision. Thus, it remains possible that their effect on the wage

penalty for smokers is overstated; that is, their effect is masking part of the effect of health

insurance on the wage gap in these regressions. To test this possibility, we re-examined

the effect of these benefits on the smoker’s wage gap for only those workers without ESI.23

Among this group, we find no evidence of a differential wage offset for smokers in jobs with

retirement benefits.24 Overall, these results provide evidence that the presence of employer-

sponsored health insurance coverage leads to a wage gap for smokers due to higher expected

healthcare costs rather than differences in unobserved worker productivity.

4.4 Medical expenditures

In Sections 4.2 and 4.3, we use a series of robustness checks and falsification exercises to

scrutinize the claim that the wage penalty for smokers derives from their elevated health

insurance costs to employers. In this section of the paper, we directly examine whether

smokers have higher medical costs than non-smokers. To do so, we use expenditure data

23Among workers without ESI, over 22% reported that their employer offered retirement benefits.
24For workers who do not have ESI, the difference-in-difference estimate is -$0.28 (standard error of 0.50)

for the interaction of smoking status and retirement benefits. Meanwhile, for workers who do not have
retirement benefits, the difference-in-difference estimate is -$1.36 (standard error of 0.68) for the interaction
of smoking status and ESI.
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from the 2000-2005 waves of the Medical Expenditure Panel Survey (MEPS).25

MEPS respondents are drawn from a sample of the previous year’s wave of another sur-

vey: the National Health Interview Survey (NHIS). Approximately 90 percent of MEPS

observations can be successfully linked to the NHIS, with the remainder consisting of new-

borns and other new members of the household. Within NHIS, one adult household member

is randomly selected to answer detailed questions on past and current smoking behavior. We

restrict the cost analysis that follows, which combines expenditure data from MEPS and

smoking data from NHIS, to this subset of individuals.26

We have posited that smokers endure a wage penalty when they receive health insurance

through their employer because they have, in expectation, higher healthcare expenditures.

We would like to test this claim by comparing the expected costs of smokers and non-smokers.

One difficulty, however, is that the expected healthcare costs of current smokers are not

accurately represented by the contemporaneous costs of the same group. The reason is that

smokers (and non-smokers) may change their smoking status at any time, and smokers may

be induced to quit smoking as a result of negative health shocks, which are clearly related

to medical expenditures (see Miller et al., 1999). As a result, comparing the expenditures of

current smokers to all other individuals likely understates the difference in costs an employer

providing insurance expects to incur from an employee who smokes versus one who does not.

Consequently, rather than compare the medical costs of current smokers and non-smokers,

we examine the costs of ever-smokers versus never-smokers. Ever-smokers are made up of

25Here again we follow Bhattacharya and Bundorf (2009), who use MEPS for the similar purpose of
examining healthcare costs by obesity status.

26Restricting the analysis to the linked sample is necessary due to the absence of information on past
smoking behavior in MEPS alone. In the text, we explain why having information on past smoking is
important in this context. Summary statistics on the linked sample are provided in Appendix Table 1.
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those who are currently smoking at least one cigarette per day (current smokers) and those

who do not currently smoke but have smoked at least 100 cigarettes in their lifetime (former

smokers).27 Unadjusted mean annual medical expenditures for these two groups by sex

and age category are presented in Table 6.28 As seen in the table, 18-64 year-old female

(male) ever-smokers spend $551 ($628) more on healthcare per year than their never-smoker

peers. These differences shrink for 20-50 year-olds (the age category most similar to the

NLSY79 sample), and they shrink again when only 20-50 year-olds with private insurance

are considered. Nevertheless, even among this latter group, annual costs for ever-smokers are

$251 higher for females and $281 higher for males.29 These estimates are each independently

significantly different from zero at the 10% level, and they are also not significantly different

from each other at conventional levels.

Furthermore, Table 6 shows that cost differences between smokers and non-smokers

clearly increase with age. For individuals age 40 and younger, the difference in costs is

$115 for females and $208 for males. For those above age 40, cost differences increase to

$623 and $591 for women and men, respectively. The divergence in costs between smokers

and non-smokers with age is consistent with the results in Table 4, where we show that the

wage offset for smokers with ESI is substantially larger for older workers.

27We also ran the NLSY79 wage offset analysis for ever-smokers (instead of current smokers) and for
former smokers and current smokers separately. The wage offset for current smokers ($1.84) is larger than it
is for ever-smokers ($1.57), but the latter is still significant at the 1% level. The reason is that when current
and former smokers are included separately in the regression, the wage offset is concentrated among current
smokers. It is well documented that former smokers have higher costs than never-smokers (see, for example,
Pronk et al., 1999), so we believe that former smokers avoid a wage penalty because their risk status is more
difficult for employers to observe. This is a topic for future study.

28We also examined adjusted cost differences after controlling for a variety of characteristics, including race,
education, marital status, region, year, and obesity status. The results are very similar to the unadjusted
results presented in the paper, so we suppress them here.

29Our results are roughly similar to those obtained in Pronk et al. (1999).
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5 Conclusions

In this paper, we examine the role that healthcare costs play in the well-documented smoker’s

wage penalty. Following the argument of a similar study on obesity by Bhattacharya and

Bundorf (2009), we hypothesize that if differences in healthcare costs between smokers and

non-smokers explain the penalty, then the penalty should exist only among workers who

receive health insurance through their employer. We find a significant wage penalty for

smokers with employer-sponsored insurance (ESI) but no penalty for smokers without ESI.

Our results are robust to the inclusion of individual fixed effects, imply that older smokers

with ESI endure a larger wage penalty, and suggest that after conditioning on ESI, wage

differentials for workers in jobs with fringe benefits other than ESI are not correlated with

smoking status.

We also show that smokers have higher annual medical expenditures than non-smokers.

Our best estimates of the wage offset imply that the percentage of the annual smoker’s

penalty (based on a 2,000 hour work year) that is accounted for by cost differences is about

5-10% for both sexes.

As a result of our finding that medical expenditures do not account for the entire wage

gap for smokers with ESI, we cannot rule out the possibility that factors other than actual

cost differences contribute to the gap. For example, it is possible that employers who offer

ESI systematically overestimate the cost of insuring smokers. Other explanations are offered

by Bhattacharya and Bundorf (2009), who similarly find that a small fraction of the obese

female’s wage gap is explained by observed differences in costs. These explanations include

insurance loading (such that insurance costs are greater than those that would be implied
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by actuarially fair premiums) and statistical noise.

The body of evidence in this paper casts doubt on the notion that the correlation be-

tween the smoker’s wage gap and employer-sponsored insurance is the result of productivity

differences between smokers and non-smokers. Whether better measures of the relative cost

of insuring smokers can account for a larger fraction of the wage offset, or if alternative ex-

planations are needed to explain the difference between smokers’ costs and their wage gap,

is a subject for future research.

What seems clear from our analysis is that smokers bear the full incidence of their elevated

healthcare costs through lower wages. This is relevant for public policy given that Manning

et al. (1989) and Viscusi (2002) have found that at current tax rates on cigarettes, smokers

subsidize non-smokers overall. Since these studies presume that non-smokers subsidize the

health insurance premiums of smokers, our results imply that the evidence that smokers

“pay their way” is stronger than previously thought.
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Table 2: Estimates of the smoker's wage offset for health insurance, 1989‐2002 NLSY79
OLS Fixed Effects

All Men Women All Men Women
Smoker 0.118 0.226 ‐0.145 0.398 1.106* ‐1.311

(0.351) (0.506) (0.311) (0.535) (0.664) (0.872)
ESI 3.181*** 3.309*** 2.977*** 1.404*** 1.581*** 1.001***

(0.318) (0.454) (0.368) (0.371) (0.546) (0.288)
Smoker*ESI ‐1.837*** ‐1.883*** ‐1.551*** ‐1.246** ‐1.426* ‐0.648

(0.435) (0.631) (0.429) (0.584) (0.851) (0.414)
Constant 15.665* 19.280* 19.301 3.689 0.432 8.440

(8.500) (10.893) (14.425) (9.713) (11.694) (16.648)
Observations 27,380 16,778 10,602 26,413 16,394 10,019
R‐squared 0.128 0.133 0.107 0.379 0.373 0.384
*Significant at 10%; **significant at 5%; ***significant at 1%. Note: Standard errors (in parentheses) are adjusted for repeated 
observations of individuals. Estimates include controls for sex, children in the household and its interaction with female, race, 
marital status, age, education, urban residence, AFQT score, job tenure, employer size, year, industry, and occupation.

Table 3: Estimates of the smoker's wage offset for health insurance, 2000‐2005 MEPS
Continuously Covered 
by ESI or Uninsured

Coverage At Any Point During the Year
Offered Held

All -1.387*** -1.516*** -1.360***
(0.245) (0.272) (0.244)

Women -1.105*** -1.299*** -1.082***
(0.360) (0.398) (0.358)

Men -1.663*** -1.715*** -1.632***
(0.322) (0.353) (0.321)

Observations (full sample) 25,688 27,466 26,127
*Significant at 10%; **significant at 5%; ***significant at 1%. Note: Estimates in the table are the coefficient and 
standard error on the smoking and insurance coverage interaction term from different models, with each model 
representing a different definition of employer‐sponsored insurance (see column headings). Standard errors (in 
parentheses) are adjusted for repeated observations of individuals. The dependent variable in all models is the 
worker's average hourly wage.  All models include controls for the main effects of smoking and health insurance 
status as well as sex (when data are pooled by sex), indicator of children in the household, race, marital status, 
age, education, urban residence, region, employer size, year, industry, and occupation.

Table 4: Estimates of the smoker's wage offset for health insurance by age and firm size, 1989‐2002 NLSY79
Under age 40 Age 40 and up Small firms (0‐49) Large firms (50+)

Smoker 0.001 0.706 0.224 ‐0.198
(0.385) (0.588) (0.453) (0.504)

ESI 3.004*** 4.279*** 3.611*** 2.748***
(0.350) (0.570) (0.393) (0.545)

Smoker*ESI ‐1.516*** ‐3.389*** ‐2.225*** ‐1.273**
(0.472) (0.837) (0.619) (0.595)

Constant 11.915 162.441 27.093* 9.707
(10.536) (212.125) (15.819) (10.278)

Observations 23,590 3,790 11,875 15,505
R‐squared 0.109 0.241 0.105 0.142
*Significant at 10%; **significant at 5%; ***significant at 1%. Note: Standard errors (in parentheses) are adjusted for 
repeated observations of individuals. Estimates include controls for sex, children in the household and its interaction 
with female, race, marital status, age, education, urban residence, AFQT score, job tenure, employer size, year, industry, 
and occupation.
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Table 5: Estimates of the smoker's wage offset for other fringe benefits, 1989‐2002 NLSY79
Flexible working hours ‐0.442

(0.418)
Childcare 1.181

(0.770)
Training/education ‐0.403

(0.450)
Profit sharing ‐0.693

(0.464)
Retirement ‐0.895*

(0.477)
Maternity benefits 0.322

(0.471)
Dental insurance ‐0.064

(0.458)
Life insurance ‐0.129

(0.400)
Observations 27,051 26,458 26,679 26,795 26,723 25,263 26,985 26,799
R‐squared 0.135 0.137 0.140 0.137 0.137 0.135 0.139 0.136
*Significant at 10%; **significant at 5%; ***significant at 1%. Note: Estimates in the table are the coefficient and standard 
error on the smoking and fringe benefit interaction term from different models, with each model representing a different 
fringe benefit (see row headings). Standard errors (in parentheses) are adjusted for repeated observations of individuals. 
The dependent variable in all models is the worker's average hourly wage. Estimates include controls for the main effects 
of smoking and the fringe benefit in question, employer‐sponsored health insurance and its interaction with smoker, sex, 
children in the household and its interaction with female, race, marital status, age, education, urban residence, AFQT 
score, job tenure, employer size, year, industry, and occupation.

Table 6: Estimates of annual medical expenditures by smoking status and age, 2000‐2005 MEPS‐NHIS linked sample
Ever‐smokers Never‐smokers Difference P‐value assoc. w/ diff.

Women
   18‐64 (N=25,142) $3,424 $2,873 $551 0.000
   18‐40 (N=12,359) $2,301 $2,186 $115 0.242
   41‐64  (N=12,783) $4,262 $3,639 $623 0.001
   20‐50 (N=18,345) $2,702 $2,320 $383 0.000
   20‐50 Privately insured (N=11,803) $2,648 $2,396 $251 0.018
Men
   18‐64 (N=17,679) $2,280 $1,651 $628 0.000
   18‐40 (N=8,850) $1,225 $1,017 $208 0.082
   41‐64  (N=8,829) $3,114 $2,523 $591 0.004
   20‐50 (N=13,470) $1,730 $1,298 $433 0.002
   20‐50 Privately insured (N=9,398) $1,649 $1,368 $281 0.086
Combined
   18‐64 (N=42,821) $2,854 $2,374 $481 0.000
   18‐40 (N=21,209) $1,757 $1,682 $75 0.361
   41‐64  (N=21,612) $3,698 $3,214 $484 0.001
   20‐50 (N=31,815) $2,211 $1,878 $332 0.000
   20‐50 Privately insured (N=21,201) $2,142 $1,942 $200 0.047
Note: Estimates are weighted means.  Individuals receiving insurance through the Veterans' Administration or Workers' 
Compensation programs are excluded.
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Appendix Table 2: Transitions between smoking status and health insurance status, 1989‐2002 NLSY79
No ESI ‐‐> No ESI No ESI ‐‐> ESI ESI ‐‐> No ESI ESI ‐‐> ESI Total

Non‐smoker ‐‐> Non‐smoker 1,062 628 615 10,150 12,455
Non‐smoker ‐‐> Smoker 46 16 10 126 198
Smoker ‐‐> Non‐smoker 30 22 20 179 251
Smoker ‐‐> Smoker 1,024 430 444 3,074 4,972
Total 2,162 1,096 1,089 13,529 17,876
Notes: Each cell represents the total number of individual transitions in the specified smoking and insurance states between any two adjacent 
survey years in the NLSY79.
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