PRELIMINARY VERSION — PLEASE DO NOT QUOTE

Stop Smoking, Your Paycheck Will Thank You!

Wage Effects from Smoking Cessation
Silke Anger*” Michael Kvasnicka’

& German Institute for Economic Research (DIW Bgriviohrenstr. 58, 10117 Berlin, Germany,
sanger@diw.de, Tel: +49-30-89789-526, Fax: +49-3¥89-109

® Rheinisch-Westfalisches Institut fiir Wirtschaftsétung (RWI), Berlin Office, Hessische Str.10,
10115 Berlin, Germany

February 2011

ABSTRACT

A growing body of literature has investigated thege penalty attached to smoking.
Little research, in contrast, has been done om#tige effects of smoking cessation.
Using survey panel data from Germany, we studyréfetive earnings of smokers
and former smokers over an extended period of tiwe.control for selection into
smoking by imposing smoking initiation as the conmmimitial condition and
exclusively focusing on ever smokers, i.e. smolard former smokers. Although
we do not find evidence for an average wage prenafiremoking cessation, our
estimates point to heterogeneous causal effeasidimals who did not smoke very
long or who quit many years ago do appear to beimetheir earnings from quitting
smoking. The prospect of a higher paycheck for tstime smokers and long-term
quitters provides an additional incentive to smekir quit smoking, an argument
health authorities may want to utilize in publicadmg cessation campaigns.
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1. INTRODUCTION

Smoking may have sizeable adverse effects beyaedtdiealth damage. In
particular, wages of smokers may suffer from ttegdiction to tobacco, creating
additional costs to both individual and societyudying the consequences of
smoking for wages, a growing body of literatureaonomics has produced evidence
for the existence and non-negligible magnitude wfhsa smoking wage penalty.
Little research, however, has been devoted to gmgoktessation and its
consequences for wages. This is surprising. Fokempsmoking cessation and not
initiation is the decision margin of direct intetieand its likely consequences for
health and possibly pay hence a prime concern. W§ages from quitting, if indeed
materializing, could provide an additional incestifor smokers to quit. Policy
makers and health authorities could also fruitfeligploy the prospect of such gains
as an argument in smoking cessation campaigns.

Existing estimates of the smoking wage penaltyddrittle use in inferring
these consequences. Previous work has almost astjusocused on the relative
wages of current smokers and current non-smokdrms. [@itter group, however,
includes not only individuals who have never smqkbdt also past smokers.
Treating these alike is likely to bias causal iefere for two reasons. First, former
and never smokers may systematically differ in pobity-relevant characteristics,
that is self-select into these two smoking stafesd second, smoking may have
adverse wage effects that persist even when ingisdquit, as caused for instance
by irreversible health damage or irreparable case#ibacks. Treating both groups
nevertheless alike blurs the very distinction bemve&eatment and control group and

makes it difficult to interpret in any meaningf@rse wage differentials calculated in



this way. It is for these two reasons that existasgimates of the smoking wage
penalty are likely to be biasédAnd for the same reasons, they are also an
inadequate measure from which to infer the wageceffof smoking cessation.

Given the lack of solid evidence on the earnindsot$ of smoking cessation,
this paper investigates whether or not smokersverage benefit from quitting, what
time it takes for any potential positive effectsnaterialize and how large any such
benefits are in magnitude. Importantly, the decisio quit smoking requires by
definition prior smoking initiation. Therefore, wepose smoking initiation as the
common initial condition on our estimation samptel a&xclusively focus on ever
smokers, i.e. smokers and former smokers. Thisvallas to abstract from selection
into smoking, which may otherwise spur causal éffedhe restriction on ever
smokers has the additional benefit that the grolipndividuals we consider is
already more homogeneous than the population gé lathich also includes never
smokers. In particular, observable and unobservalbiaracteristics that have
determined smoking initiation need not be considi@nethe analysis, i.e. we do not
have to model the starting decision of individuals.

To identify effects of smoking cessation we make o§ several empirical
strategies to control for common factors that mefluence both quitting decisions
and wages. In addition, we consider changes in Brgatatus by previous smoking
duration and by the elapsed time since quittingdile of and time since treatment).
Using panel data from the German Socio-EconomiePatudy (SOEP) we do not
find robust evidence for a general wage premiurachd to smoking cessation.
Although initial evidence from pooled OLS regressicsuggests significant wage

gains from smoking cessation, random- and fixedet$f analyses show that such a

! Anger and Kvasnicka (2010) show that the smokiagewpenalty is reduced by as much as a third,
if past smoking of individuals is controlled for.
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markup is due to a selection effect. This intemgien is corroborated by additional

specifications which control for both unobservethdiinvariant and time-variant

characteristics. Despite this lack of evidencedioraverage return to quitting, wages
of certain past smoker groups appear to be affe&eekifically, we find evidence of

a positive effect of smoking cessation on wagesrdividuals who did not smoke

very long or who have quit many years ago. Hencaking greater use of the

information on individuals’ smoking histories reledhat smoking and smoking

cessation exert an influence on wages, not fdswlfor some durations.

Our paper contributes to the literature on smolang earnings in several
ways. To the best of our knowledge, our study &s fitst in-depth analysis of the
wage effects of smoking cessation. While some studn the smoking wage penalty
provide also some tentative co-findings on wagéedshtials for past smokers, none
of them investigates the wages effects of smokiagsation and its underlying
mechanisms in great detail.

Second, and in contrast to the existing literaturesmoking and earnings, we
restrict our analysis to smokers and former smok&ysimposing a common initial
condition (smoking initiation), we obtain a more ninmgeneous group of ever
smokers in our estimation sample. This allows utos exclusively on the effects
of smoking cessation and to avoid spurious effigota selection into smoking.

Third, we provide evidence on the short- and lagdt wage effects of
smoking and smoking cessation by considering batlbkeng duration and time
elapsed since quitting as explanatory variabléberanalysis.

And finally, we try several approaches to identifg causal channels.



2. BACKGROUND AND PREVIOUS LITERATUR

Several reasons are cited in the literature whykamgomay adversely affect
earnings, including reduced individual productivitysmokers due to higher rates of
absenteeism and health problems, and potentiaridisation of smokers by
employers and co-workers (see, for example, theudgon in Levine et al., 1997).

All of these channels may have persistent effestsarnings. Health damage
may be irreversible, career setbacks irreparable naissing educational investments
not to be regained. If so, then smoking harms Ile¢hcurrentand future earnings
capacity of individuals. Former smokers will beeatied by their smoking history
even after quitting, and wage penalties for smokiigshow no tendency of decline
even after years of smoking cessation. Howeversgaas might well be less dim.
Adverse health effects may in part subside withetiand career setbacks be
compensated to some degree or altogether if ing@sdquit smoking. If so, then
quitting smoking may well entail significant wagaimgs for individuals. Which of
these two scenarios, the bright or the dim, dessribhe prospects of quitters more
accurately can only be answered empirically.

Empirical inquiries into the wage effects of smakigessation have to
address a fundamental endogeneity problem: smot@sgation is unlikely to be
random. Smoking is strongly addictive, and sucecgssfnoking cessation can
therefore be very demanding in terms of drive arltl power. These are personal
attributes that are also of great importance inl#®r market, as they may affect
worker productivity and hence wages. Empirical Esidon the wage effects of
smoking cessation have to control thoroughly f@s fotential self-selection of more
productive workers into quitting. Otherwise, wag#fedentials calculated between

smokers and former smokers will suffer from setettibias. [Problem der
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Endogenitat und des selection bias mussen wir schder Einleitung erwahnen und

sagen wie wir das Problem l6sen!]

2.1 PREVIOUS LITERATURE

Empirical studies on the earnings effects of tobacse have found
significant wage penalties attached to smokinggiranfrom 2% to 24% (Levine,
Gustafson, and Velenchik, 1997; Heineck and Scheya2003; van Ours, 2004,
Auld, 2005). As noted, however, most existing asedyfocus exclusively on the
current smoking status of individuals and calcuthte smoking wage penalty as the
average difference in wages between smokers anentuton-smokers.

The group of past smokers has been long neglededl distinct group in
empirical analyses of smoking and wages, althouigk the relevant comparison
group for a smoker that considers quitting. In anyestudy, Levine et al. (1997)
showed, albeit descriptively, that workers in the&sUwho quit smoking between
1984 and 1991 exhibit higher wage growth than warkeho did not change their
smoking status in this period (i.e. either stayesireokeror a non-smokgr More
recently, Anger and Kvasnicka (2010) have noted amalyzed this failure in the
literature to control for the past smoking behawdrindividuals. Using data for
Germany, they showed that confounding past smaodedsnever smokers leads to
biased estimates of the smoking wage penalty, Aager Kvasnicka (2010) also
provide first evidence for a smoking wage premiwmgdast smokers. However, they
do not focus exclusively on the effects of smokoegsation and do not control for

unobserved heterogeneity in their analysis.

2 A notable exception is the unpublished study by (999). However, Lee uses only very crude
earnings information: the average earnings in ttoeeipational category of an individual.
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Existing studies on the smoking wage penalty mastky cross-sectional data
or only two to three years of panel data (e.g. Beknand Schwarze 2003, Levine et
al. 1997, Grafova and Stafford 2009). Two excepti@are Brune (2007) and
Braakmann (2008) who use longer-running panel ttata the British Household
Panel Study (BHPS). Brune (2007) uses retrospedata on smoking and shows
that the smoking wage penalty found in cross-seati@nalyses is substantially
reduced (from 13% to 2%) when using panel data ousththat control for
unobserved individual heterogeneity. Using OLS esgions, he also provides some
indirect evidence on the wage premium for past srgkshowing that any wage
differential between never smokers and quitterggpsars for smokers that have
stopped smoking more than two years ago. Braaki2@d8] uses annual instead of
retrospective smoking data from the BHPS and cosfithe results by Brune (2007)
that controlling for unobserved individual heterogiy reduces the smoking wage
penalty substantially. He also produces evidened #my returns from smoking
initiation or cessation are small relative to nbaeging one’s smoking status, i.e.
remaining either a smoker or non-smoker. UnfortelyaBraakman (2008) does not
fully exploit the smoking history of individuals.|o, he treats past smokers who
stopped smoking before the sampling period as newsokers, which implies
systematic misclassification of long-term quitteFurthermore, and like Brune
(2007), Braakman (2008) does not adjust his estimatample to ever smokers
when studying smoking cessation, but still consdever smokers in the analysis.
This is clearly inappropriate. The relevant congodup for studying the effects of
smoking cessation are continuing smokers, not iddals that do not change their
smoking status. Grafova and Stafford (2009) compaages of persistent smokers,

former smokers and never smokers based on the Bamdy of Income Dynamics



(PSID). They find a wage penalty for persistent kens, which they attribute to
some extent to adverse effects on health status, ninly to “unobserved
preferences and behaviour of persistent smokergwener, they only employ
individual smoking histories for the years 1986999and 2001, and hence do not
take advantage of the full smoking histories ofivicthals. Furthermore, the authors
do not differentiate between smokers and past smm@azording to the length of and
time since exposure. By taking into account smokamgl quitting durations, the
present study provides an extensive analysis orevedigcts of smoking cessation

and makes an important contribution to the litexatu

3. DATA AND SUMMARY STATISTICS

We use data from the German Socio-Economic Pan®EF, a
representative longitudinal survey of individuais Germany conducted annually
since 1984 (see Haisken-DeNew and Frick, 2005a fdescription of the dataset). In
the 2002 wave of the SOEP, extensive information somoking behavior of
individuals was sampled, including whether or matividuals had smoked regularly
in the past. Unlike many previous studies on snwpkind wages, therefore, we may
distinguish between three groups of workers in data: current smokers, past
smokers, and individuals that have never smokedaddition, current and past
smokers are asked at what age they had starteddkes and past smokers are asked
in what year they had quit smoking. This retrospeatiata allows us to calculate the
yearly smoking status of individuals across the tburse, the duration of smoking
for all ever smokers as well as the quitting daratior past smokers. We dropped

individuals who have never smoked on a regular sbéscause these “social
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smokers” are not asked at which age they had dtamten which year they had
stopped smoking. Since the smoking histories aueiar to our study, we also
dropped ever smokers without valid information dwit starting age and past
smokers without information on their quitting yefesm the samplé.By matching
the retrospective information on smoking behavempgled in 2002 to information
on earnings and socio-economic characteristics feamier waves, we generate a
panel dataset for the period 1984 to 2002 thatavostyearly information on
individual earnings and productivity-related pemsorcharacteristics, as well as
yearly information on smoking status, (past) smgkduration, and time elapsed
since quitting.

We restrict the estimation sample to workers wheelrever regularly smoked
cigarettes in their life, i.e. to workers who ar¢her current smokers or former
smokers. As explained above, we impose this résinidinitial condition) on our
estimation sample as the decision to quit, whidhésfocus of our analysis, requires
by definition prior smoking initiation. By conditiing on ever smokers, we do not
have to model the starting decision of individuas, we implicitly control for
observable and unobservable characteristics thvat determined smoking initiation.

Furthermore, we select only male workers that dr&eman nationality,
aged 27-60, work between 10 and 60 hours a weeR,agross hourly wage of at
least the equivalent of 4 Euros in 2002, and live\ilest Germany. These restrictions
are imposed to ensure comparability with estimasamples used in the existing

literature. Our conclusions, however, do not hingehese restrictions.

% To re-construct individual smoking histories wedmahe conservative assumption that an individual
had smoked during the whole year in which he sdasteoking and during the whole year in which a
past smoker quit. We did not take into accountrimation on the stopping month due to potential
inaccurate measurement and due to missing infoom#dir more than 20% of all quitters. For a
discussion on recall error in this retrospectiveadaee section 6. Robustness Checks.



Our dependent variable is the log of gross hourhges (calculated from
gross monthly earnings and actual weekly hoursarkjv Covariates included in all
regressions are age, age squared, two sets ohiadicariables for the respectively
highest schooling and professional degree obtaiaed, annual indicators for the
individual waves of the survey.

Summary statistics on workers in our estimationfgarare provided in Table
1. As is evident, past smokers in our estimationga differ markedly from current
smokers in productivity-related characteristics. iM/hthere are no significant
differences in educational degrees discernable, graskers are on average older,
and more have higher professional qualificationisalfy, note that average real

hourly wages of past smokers exceed those of werkbo still smoke.

— Table 1 about here —

4. ESTIMATION METHODS

We study the wage effects of smoking cessationgusiandard Mincer-type
earnings regressions which we augment by measdrgsast) smoking behavior.
Denoting by y the log of an individual i’'s hourly wage at timebly x; a vector of
individual characteristics at t that may affect Ipeoductivity at t, and byjsher

smoking status at time t, we estimate regressibtisedollowing basic form:

Yir = XtB+ sy +ap +uy,
where[3 is a parameter vectoy,our prime coefficient of interest; an individual

specific effect, andjuan idiosyncratic error term.
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Using the covariates already described, we estinttadewage effects of
smoking cessation using three different modelstFand as a benchmark, we use a
pooled OLS model (POLS). POLS regressions do rka lato account unobserved
worker heterogeneity, which is equivalent to assgntihat the unobserved individual
specific effecto; is identical for all persons. If this assumptienviolated, POLS
estimates will be biased. We therefore also esémahdom effects models (RE).
The RE model assumes the individual specific effgcis randomly distributed
across individuals and uncorrelated with the setxplanatory variables. Finally, and
to allow also for correlation betweem with the explanatory variables, we also
estimate a fixed effects model (FE). Note thatititkvidual specific effectyy may
not alone be correlated with the smoking variahlé dso the idiosyncratic error
term, if earnings and smoking are simultaneoushgrd@ned. All standard errors
will be clustered at the individual level.

As mentioned above, one problem of the analysikat smoking status may
not be random. Previous studies have tried to stileeendogeneity problem of
smoking by using instrumental variables for smokstgtus. For example, Lillard
(2010) uses cigarette prices at the time when dividual was still young to model
the starting decision of individuals during adoksste. However, this approach is not
useful in our analysis, since we condition on smgkinitiation by exclusively
focusing on ever smokers. Furthermore, cigaretteeprduring adolescence are
unlikely to be good predictors of smoking cessatiasm ongoing smokers and past
smokers in our sample do not differ in their average at smoking initiatichin
addition, we cannot use current cigarette pricasstsument for smoking cessation,

since tobacco prices do not vary between regiodshence are captured by the year

* The average age at the time of smoking initiatipaur sample is 17.3 (SD 3.3) for ongoing smokers
and 17.2 (SD 2.9) for past smokers.

11



dummies. Since other good instruments for (pastpkem status are extremely
difficult if not impossible to find, we refrain fro using two two-stage least-squares
(2SLS) estimates in our study. Instead, we refethto FE model, in which time-
invariant personal attributes that may be importansuccessful quits, such as drive
and will power, are controlled for.

Another potential problem besetting retrospectivatadon past smoking
behavior (starting age, stopping year) is recabbretthat is survey respondents may
misstate the true timing of an event. Survey redpats may round up or down the
age, calendar year, or time since the event oatunr@ way that causes heaping in
the reported dates (Lillard, Bar, and Wang, 2008)is recall error affects our
independent variable (past smoker) and hence leadmssical measurement error,
that is the increase in the signal-to-noise ratiases attenuation bias. We should
keep this in mind when evaluating the results, Wwhi@ should interpret as a lower

bound.

5. REGRESSION RESULTS

5.1 CHANGE IN SMOKING STATUS

Table 2 contains the wage regression results fltenPOLS model (Model
1), the RE model (Model 2) and the FE model (Mdglelin all three models, the
human capital controls have expected signs anceacept of the education variables
in the FE regressions, statistically significantta 1% level. Age has a non-linear
effect, showing a hump-shaped age-earnings priofiéd three models. In the POLS,
the returns to education rise with higher educatiaregrees, with a premium of

around 30% for workers with a higher secondary eegelative to those without any
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schooling degree. University graduates receive duitianal 30% wage premium
relative to those without any professional degréke returns to education are
reduced in size, when unobserved individual effects controlled for in the RE

model, and they lose statistical significance, wieed effects are assumad.

With respect to wage effects from smoking cessatibe simple POLS
regression shows that past smokers receive ongweravage premium relative to
current smokers (see column 1 of Table 2), whicimibne with previous findings
(Anger and Kvasnicka, 2010). The coefficient piisshighly statistically significant
and implies a 5.4% higher wage for past smokegtivel to current smokefsThis
wage mark-up however more than halves in magni{t@®.4%) if we control for
unobserved heterogeneity using a RE model (columim 2he FE model (column 3),
the coefficient on past smoking changes sign, heses statistical significance and
is virtually zero in size. The average wage gaiomfsmoking cessation found in the

POLS model hence disappear, when individual fixéeces are controlled for.

— Table 2 about here —

The question is now as to what can explain thepgsarance of wage gains
for quitters in the FE model. First, the result nb@yexplainable solely by systematic
selection of smokers into quitting based on (timeariant) unobserved
characteristics that are positively correlated witliges. Second, there could in fact

exist positive wage effects of smoking cessationciwimay be invisible due to

® We tested these models against each other. Ths@reind Pagan multiplier test shows superiority
of the RE model over the POLS model, and the Hansspacification test shows that the FE is
preferred over the RE model

® The raw differentials with only year dummies astcols were 0.108 (robust SE: 0.017) in the
POLS, 0.047 (robust SE: 0.011) in the RE model,@A65 (robust SE: 0.010) in the FE model.

13



composition effects. Undoubtedly, the group of wdllials who quit smoking is
heterogeneous in many respects, for example instafrsmoking durations, and
some types of quitters could gain from smoking agss, while others do not.
Moreover, even if there is a smoking cessation pramit is likely that wages take
some time to show an effect. To distinguish betwéesse explanations it is
insufficient to consider only the past smokingssadf an individual. Instead, there is
need to investigate more thoroughly individual smgkhistories and herewith
potential heterogeneous effects. And third, anystedg smoking wage premium
could be disguised by pre-cessation wage dips.

To investigate whether the wage of quitters dropoie smoking cessation,
we restrict our sample to current smokers and tierate the POLS, RE, and FE
models of Table 2, replacing only the indicator ®moking cessation with an
indicator for future quitting (quitting next yeatj.there is a pre-cessation wage dip,
the coefficient on future quitting should be sigrahtly negative. In addition, this
specification provides another test of the relatiop between smoking cessation and
earnings. If former smokers earn more simply bezaisnon—-random selection out
of smoking, then these individuals should have $iaee positive unobserved
characteristics, and hence also enjoy the same wageium before they actually
quit smoking. Hence, this specification allows w$ only to control for unobserved
time-invariant characteristics, as it is the cas&k model in Table 2, but also for
time-variant characteristics, since we may captezidual pre-cessation trends.

Regression results are tabulated in Table 3. Ceamsisnvith our earlier
findings, estimates from POLS (Model 1) show a wagemium even for future

quitting (4.5%), and hence does not confirm theotlypsis of a pre-cessation wage
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dip.” Although this mark-up is smaller and less sigaific than the average wage
effect of smoking cessation estimated for past @rsotwho have already quit (Table
2), it is evident that wages of quitters do notpdbefore smoking cessation. Instead,
(future) quitting status may be associated withbseoved individual characteristics
that command a positive return in the labor markke regression results for the RE
and FE models (Models 2 and 3) support this inggpion. In the RE model, the
coefficient of the future quitting indicator is tezkd in size and becomes statistically

insignificant in the FE model.

— Table 3 about here —

Additional evidence is provided in Figure 1, whigtows both pre- and post-
cessation trends in the relative wage of quitt€re graph plots the coefficients on
17 lead and 17 lag dummies from a FE model basedsample of ongoing smokers
and smokers that we observe quitting during theesdagion period. As is evident,
there is no wage dip in the years before smokirsgaten, after controlling for age,
schooling/professional degrees, year dummies armbsenved fixed effects. The
wage differential between (future) quitters and kems slightly fluctuates around
zero in the years before smoking cessation and goean upward trend one year
after. Despite the large standard errors, whichdaeeto the relatively small number
of observations in each of the 35 cells, this grgpbvides a first hint for the
existence of a smoking cessation wage premium wtacimot be attributed to (time-
invariant) unobserved characteristics that drivelsns into quitting. Furthermore,

the graph points to positive wage effects, whiclvéwer take some time to come

" This finding is robust to adding more pre-cessaiiwlicators, e.g. quitting next two years.
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into effect. This may be one of the potential erplions why there might be a wage
premium for some smokers but not for others, ansegms to be worthwhile to

examine heterogeneous effects of smoking cessation.

— Figure 1 about here —

5.2 HETEROGENEOUS EFFECTS BY SMOKING DURATIONS AND

QUITTING DURATIONS

In the regressions above, we have estimated exelyswage differentials
between past smokers and smokers. By focusingysotelsmoking status in our
analysis, however, we disregarded any differenetwden workers in both smoking
duration (length of exposure) and quitting durat{tme since exposure). Smoking
durations vary considerably across (past) smokemur estimation sample (see the
summary statistics in Table 1). Similarly, quittessow marked differences in
elapsed quitting durations. Both of these dimerssimnght be important for wages,
yet still average out in their effects when notetalexplicitly into account as in our
regression analysis so far. The earnings capaditshort-time smokers might be
reduced by less than the earnings capacity of iddals who already smoke for
decades. Likewise, past smokers who have quit nyaays ago might have had
sufficient time to recover, at least partially, fraany adverse effects of smoking on
their health, career, and wages. In short, the vedfigets of smoking and smoking
cessation might depend on the length and time gxrpesure.

To check for a potential dependence of wages onvidhl smoking
histories, we perform two types of analyses. Infits#, we focus on the importance
of smoking duration for both smokers and past smsole the second, we seek to
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gauge the influence of time since exposure on thgew of quitters. For the first, we
augment our regression models of Table 2 by addiwagn effects for smoking
duration and interaction terms of smoking duratama smoking as regressors. As
shown in Table 4, smoking duration indeed matt&ren when controlling for (time-
invariant) unobserved worker characteristics (selen@ns 2 and 3 in Table 4). In the
fixed effects specification, that is our prefermaddel, past smokers receive a wage
premium that is reduced by an average of 1.4%\eryeyear that an individual has
smoked. In other words, past smokers who had smoi@é than 11 years before
they quit fail on average to improve their lot lBasing to smoke, while quitters who
smoked for less than this threshold duration da. dtorent smokers, in contrast,
smoking duration does not appear to exert anyeénite on remuneration even when
unobserved individual effects are not controlled(fze Column 1 in Table 4).

One possible explanation for this finding may bevdward wage rigidity at
the bottom wage distribution, where one can findsoderably more smokers than
past smoker8.However, we do not find evidence for this hypoisés unreported
regressions which we conduct separately for worlerdifferent positions of the
wage distribution. Another explanation may be tbagoing smokers with long
smoking durations may be hindered from particigatmthe labor market in the first
place, for example due to adverse health effedts @xplanation is corroborated by
results from unreported regressions where we usieear probability model to
estimate the employment probability of smokers agadt smokers, including
standard human capital variables and year dumrid®reas for past smokers an
additional year of smoking in the past increasesgiobability of employment by

one percentage point (with a negative main efféct2percentage points for past

8 In our sample, the bottom 10% of the wage distidisucontains 80% smokers, whereas smokers are
underrepresented at the top 10% of the wage disiwi (55%).
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smokers), the increase of the smoking durationr®yyear lowers the probability of
being employed by one percentage point for ongsingkers. These differences are
robust to taking into account unobserved individtlaracteristics by applying a FE
model. Hence, whereas long smoking durations apearbarrier to job holding for

current smokers, they seem to hit wages of pasksrao

— Table 4 about here —

We next focus on quitting duration. To investigatbether the wages of
quitters are affected by the time that has elapsecde quitting, we augment our
POLS, RE, and FE models of Table 2 by adding a schsquared term for quitting
duration regressors. Instead of using the wholeptarof ever smokers, we first
restrict the analysis to workers who have ever giihin the observation period.
Hence, the comparison group consists of past smmadbkefore they quit, i.e. with
quitting duration zero, which generates a strongst for the measurement of any
smoking cessation effects. By using this more hanegus sample, we implicitly
control for unobservable characteristics that meagveh determined smoking
cessation, in addition to controlling for selectioto smoking. Table 5 contains the
main regression output. As is evident, the wagenpre that past smokers receive
increases in quitting duration. When assuming fixeflects, our preferred
specification, both the magnitude and the sta@iksognificance increase compared
to the POLS and the RE model. The result from tBerfodel implies that the return
to wages of an additional year of quitting is ab@1&%. For the average quitter in

our data, this implies a wage premium of more 9#n
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— Table 5 about here —

An alternative and arguably more flexible way tadst the apparent non-
linear influence of quitting duration on wages h® tuse of indicators for different
quitting durations. In contrast to the previousreise (result in Table 5) we now
calculate the “full” wage premium of past smokeceading to different quitting
durations, i.e. relative to their smoking countetpdn the labor market. Hence, we
keep smokers as the base group in the estimatiopleaWe consider four different
groups of quitters: quitters who stopped smokifde@s than 5 years ago (about 20%
of all former smokers), (ii) between 5 and 9 yemge (25% of former smokers), (iii)
between 10 and to 20 years ago (37% of former srapkand (iv) more than 20
years ago (18% of former smokers). The respectagression results from the
POLS, RE, and FE models are tabulated in Tabla thd POLS model (Column 1),
recent quitters (< 5 years ago) receive a wage iprarof 3.3% relative to smokers.
However, this wage premium completely disappearseonnobserved worker
characteristics are controlled for (Columns 2 ahdir8 contrast, long-time quitters
enjoy a wage premium in all models. Moreover, asvislent, the magnitude of this
premium increases in quitting duration. In the F&del, for instance, having quit for
5 to 9 years is associated with a wage gain of 2.6Bts premium increases in
magnitude if smoking cessation occurred betweeantD20 years ago (3.3%), and it
is even larger if quitting took place more thany2@rs ago (6%). Overall, therefore,

our earlier findings are firmly corroborated bydtbeesults.

— Table 6 about here —
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Summarizing the above, our results on the relaligpnbetween smoking status and
wages suggest that the wage premium enjoyed bierpiin simple OLS regressions

is due to a pure selection effect.

5.3 ROBUSTNESS CHECKS

To investigate whether any other factors than tiesaconsidered might drive
our results on the wage premium of smoking cessatiee carried out several
robustness checks, which will be discussed inséésion’

Measurement error in retrospective data: One potential problem in the
estimates above is inaccurate measurement of thdi/smoking status due to recall
error. Lillard, Bar, and Wang (2008) provide anemsdive overview of measurement
errors in retrospective data, differentiating besweage heaping, calendar heaping,
and time heaping. They show that a mismatch betileeitrue and a reported date
causes attenuation bias. Figure 2 documents thebdison of ages at which
smoking was initiated that were reported by allresraokers in our sample. For the
great majority of ever smokers, tobacco consumpbegan during adolescence.
While most ever smokers report a starting age obrl68, individuals who state to
have started smoking later than at age 16 or 18 terreport an age which is a
multiple of five (20, 25, 30, 35). Age heaping, rifere, seems to be an issue in our
sample, although the evidence is not very st8rgkewise, Figure 3 shows that
past smokers seem to round the calendar year #peytrto have quit smoking. The

reported quitting years are “heaped” at multipl€S,cand even stronger at multiples

° All results are available from the authors upcguiest.
1921 percent of all ever smokers report a startgeyahich is a multiple of five.
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of 10, with clear peaks at calendar years 1970012890, and 2008. To control
for potential measurement error from heaping, wovo Lillard, Bar, and Wang
(2008) in including parametric controls in our reggions to account for the presence
of any heaping and for its particular type. Speaify, we include a set of dummy
variables in our regressions which indicate whethezrspondent might possibly have
rounded her reported age of smoking initiation @aryof quitting to units of 5 in age,
time, or calendar year. Taking into account thessping controls increases the size
of the coefficient on smoking status (Table 2), etthis evidence for the presence of
attenuation bias, but the coefficient only changay slightly. Likewise, controlling
for heaping does barely affect the coefficientthim regressions of Table 3, 4, 5, and
6, and the regressions are estimated with roughdy same precisioff. Hence,

controlling explicitly for recall error does notage our major conclusions.

— Figure 2 about here —

— Figure 3 about here —

Individual job characteristics: Studies on wage determination often include
a number of further individual characteristics ob jattributes to capture worker
productivity. Including variables such as occupatend industry should also to

some extent control that workers who differ in smgkhabits might self-select into

1129 percent of all past smokers report a yearishamultiple of five as year when they gave up
smoking, 18 percent report a year which is a mialtqf ten. The year 2001 stands out as the year
which is most frequently reported as the year dfigg. This is presumably due to the fact that
retrospective smoking information was sampled amlg year later, in 2002. Many past smokers may
have reported to have stopped “last year”, but ikt not all of them managed to quit definitely.
Hence, recall error, is unlikely to be responsiblethis abnormality.

2 The heaping coefficients are mostly negative divery small size. None of them shows statistical
significance at any conventional level in all of ooodels. Furthermore, an F-Test reveals that the
heaping controls are not jointly significant. Ntiat the heaping variables for starting age, calend
year, and time are dropped in the FE model, addkbe of smoking initiation is fixed for individuals
over time.

21



specific jobs that either reward smoking cessabiodo not punish smoking. We are
aware that these controls are potentially endogeamd their inclusion will "over-
control" and bias the coefficients of interest dewand. However, as a sensitivity
analysis, we re-estimated the above regressionagddntrols, such as occupation,
tenure, a dummy for public sector employment, fsire, region indicators, and
industry dummies, which did not materially change i@sults.

Heterogeneous effects by starting ageEven if current smokers and past
smokers, like in our sample, do not differ in the@erage age at smoking initiation,
one may still argue that different wage effectsrfremoking (cessation) could arise
for individuals who started smoking early and thege started later in their life.
Previous research provides evidence that smokehsami early starting age find it
more difficult to quit (Breslau and Peterson, 1998)e age at smoking initiation is
an unobserved time-invariant individual charactesisvhich we control for in the
FE model above. However, to investigate whetheretlare heterogeneous effects by
starting age, we split our sample into two hahessly starters (smoking initiation up
to age 16) and late starters (smoking initiatimnfrage 17). Again, the coefficient
on smoking status (Table 2) did not change suliatBntand the results of Table 3,
4, 5, and 6 were barely affected, which is unsanpgi, since starting age was a fix
effect....

Cohort effects: Some of the findings above may be driven by cobfigcts,
as there may be substantial differences in smoklgavior between individuals
born in different cohorts. These could be explaibgdthe changing awareness of
tobacco-related health risks over time or by chanigethe social acceptance of
smoking. For example, the finding of a higher wagemium for past smokers with

longer quitting durations may be driven by quittefsolder cohorts who started
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smoking at a time when it was not known to be \esmful, but quit when evidence
on smoking-related health damage became incregsiagailable. These older
cohorts have on average longer quitting duratiarsch hence could be spuriously
correlated with higher wages. To investigate tloafounding factor, we split our
sample in older and younger cohorts and re-estomidie regressions above using a
FE model for each groug.Although less precisely estimated, the regressions
support the finding that the wage premium for qugtincreases with longer quitting
durations independently of the cohort. An additiom@son why cohort effects are
unlikely to drive the results above is that botlyaing smokers and quitters of older
cohorts tend to have longer smoking durations, whace howevemegatively
associated with wages, although older cohorts mame in the labor market. Overall,
we conclude that the smoking cessation wage premsumot caused by cohort
effects.

Health status and productivity: Furthermore, we include self-rated health as
in Grafova and Stafford (2009, p. 384) to accoumtthe possibility that smoking

affects wages through health-related lower proditgtmarital status?

Lagged wage effects: So far: Wage effects of smoking cessation in dfer
quitting categories. Now, we are focusing more lom time directly after smoking
cessation. Table 7 shows lagged wage effects ofkisignocessation from FE
regressions based on the whole sample of ever smuokth 1- to 5-year lags. As is
evident in the first three columns, there are myém wage effects for past smokers
who have stopped last year, at least 2 years agat, least 3 years ago. However,

having stopped at least 4 or 5 years ago seems telated to a wage markup for

13 We cannot estimate the whole sample using cohonndies instead of separate regressions, since
the cohort dummies cancel out in the FE model.
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those quitters even when unobserved effects arteatieal for. After this 4- or 5-year

lag, past smokers seem to gain a 2.5% wage prenaiative to smokers.

5.4 DISCUSSION

Two major conclusions may be drawn from the resoiitsur analyses. First,
smokers who quit do not on average benefit in tlegrnings from smoking
cessation. Although initial evidence from pooled Slregressions suggested
otherwise, random- and fixed-effects analyses sHothat such markup is most
likely due to unobserved characteristics whichratated to both smoking behaviour
and wages. Additional explorations that control fisiure quitting instead of actual
quitting corroborated such an interpretation. Sdcand despite the lack of evidence
for an average return to quitting, wages of worlapear to be affected if not mere
changes in smoking status are considered, but elaimg smoking duration and
changes in the elapsed time since quitting (lergfttand time since treatment).
Making greater use of the information on individlamoking histories available in
the data along these two dimensions shows thatisgakd smoking cessation do
exert an influence on wages, not for all but fomsodurations (heterogeneous
effects). To be more precise, only longer-time senskappear to be harmed in their
earnings potential. And similarly, only longer-timyeitters appear to enjoy a wage
markup from smoking cessation.

The findings in this paper, like those in the erigtiterature on smoking and
wages, are naturally restricted to employed indigld who participate in the survey.
If, for example, smokers are more likely to sutiealth problems which hinder them

to work, or if smokers are more strongly affecteg dample attrition due to
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unobserved individual characteristics, the ovexalje premium attached to smoking
cessation will be underestimat¥dTherefore, we interpret our findings of wage

effects of smoking cessation as a lower bound.

6. CONCLUSION

Smoking is bad for health. However, smoking mayehaizeable adverse
effects beyond direct health damage. In particulages of smokers may suffer
from their addiction to tobacco, creating additiocasts to both individual and
society. Studying the consequences of smoking fages, a growing body of
literature in economics has produced evidenceHerexistence and non-negligible
magnitude of this smoking wage penalty. Little sesl, however, has been devoted
explicitly to smoking cessation and its consequsrfoe wages. This is surprising.
For smokers and past smokers, that is for a lasge gf the population, smoking
cessation is the decision margin of immediate @gerikewise, its consequences for
health and possibly pay, should be outcomes ofggiraoncern.

Existing estimates of the smoking wage penaltyddrittle use in inferring
these consequences, as previous studies have arubssively compared wages of
current smokers to those of all current non-smqketsch include both never and
past smokers. Unless the causal relationship betveeeoking and earnings is
entirely contemporaneous and the selection into @mdof smoking identical in
terms of individual characteristics that also affeeorker productivity, wage
penalties calculated only with reference to cursemoking status will not reflect the

true wage costs of smoking. For the same reasanyswage effects of smoking

! Results from unreported regressions from a lipeabability model, which includes standard
human capital variables and year dummies, poiat4gercentage point higher probability of
employment for past smokers relative to currentkarm
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cessation will not be the mere negative of the smpkvage penalty found in the
literature.

Given the lack of solid evidence on the earnindsot$ of smoking cessation,
this paper has investigated whether or not smakeraverage benefit from quitting,
what time it takes for any potential positive effeto materialize, and how large any
such benefits are in magnitude.

Using data from the German Socio-Economic Panet\ySt{8OEP), we
focused exclusively on ever smokers to study snpkessation and its effects. To
identify the latter, we made use of several emairstrategies, including random and
fixed-effects models and the use of future smolsitagus to gauge the influence also
of unobserved time-variant worker characteristicgjoitting decisions and wages. A
wage premium for quitting, found in pooled OLS rggions, completely disappears
when controlling for worker fixed effects. Howevadditional analyses that control
also for (past) smoking duration and time elapsecesquitting produce evidence for
a positive effect of smoking cessation on wagesrfdividuals who did not smoke
very long or who have quit long ago, even in fixedtects regressions.

Our findings of a causal effect of smoking cessata wages for short-time
smokers and long-term quitters provide an additiomzentive for smokers to quit.
The prospects of such potential wage gains maylassosed by policy makers and
health authorities as an additional argument inksngocessation campaigns. The

simple message to smokers should be to stop asasgoossible and to quit forever.
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Figure 1: Wage Differentials Before and After Smoing Cessation
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Notes SOEP 1984-2002. West German male workers of Gemadionality, aged
27—60 years. Estimation sample includes only imtligls who never quit and
individuals who quit within the observation peripti563 observations). Dependent
variable: log gross hourly wage. The coefficientstbe lead and lag dummies are
estimated with a FE model with additional contrdlsr age (cubic term),
schooling/professional degrees, and year dummiasid8rd errors are clustered at
the individual level. The upper and lower boundavel®5% confidence intervals.
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Figure 2: Age Heaping in Retrospectively Sampledt&rting Age
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Figure 3: Calendar Year Heaping in RetrospectivelySampled Stopping Year
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Table 1: Summary Statistics on Workers Who Have EveSmoked

Current smokers Past smokers
Dependent variable
Real hourly gross wage (in €) 14.7 (5.3) 16.5 (7.4)*
Controls
Age (in years) 39.7 (8.4) 45.8 (8.7)*
Education (share)
Primary 0.55 0.55
Secondary 0.22 0.20*
Higher 0.20 0.24*
No school degree 0.02 0.01*
Professional degree (share)
No Professional degree 0.11 0.07*
Vocational training 0.76 0.74
University 0.14 0.18*
Smoking history
Smoking duration 23.4 (8.5) 17.8 (8.7)*
Quitting duration - 11.7 (7.7)
N (Total = 9,766, Persons=1,872) 6,797 2,976

Notes SOEP, 1984-2002. West German male workers of @ernationality, aged
27-60 years. Means of variables (standard deviatiogparentheses). * Difference
statistically significant at the 1% level. Real Hgugross wages are expressed in
terms of 2002 wages using the West German Constinee Index. Shares of
categories may not sum to one due to roundingreifiees.
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Table 2: Wage Effects from Smoking Cessation for \Wkers Who Have Ever
Smoked [Micha, bitte Uberschriften nochmal checkenich bin damit noch nicht
zufrieden, wirde aber gerne die jeweiligen Gruppemort schon erwahnen]

POLS RE FE
Past smoker 0.054*** 0.024 -0.002
(0.020) (0.015) (0.019)
Age 0.049*** 0.048***  0.078***
(0.005) (0.004) (0.004)
Age squared * 100 -0.048*** -0.046***  -0.048***
(0.006) (0.005) (0.005)
Lower secondary school 0.076** 0.050 -0.010
(0.032) (0.031) (0.042)
Intermediate secondary school 0.193*** 0.130*** 001
(0.034) (0.033) (0.046)
Higher secondary school 0.261*** 0.182***  -0.004
(0.038) (0.037) (0.056)
Vocational training 0.073*** 0.056***  0.036
(0.020) (0.017) (0.023)
University 0.279*** 0.221**  0.050
(0.032) (0.030) (0.044)
Heaping Stop C5 -0.012 0.014 0.030
(0.028) (0.019) (0.024)
Heaping Stop A5 0.004 -0.000 -0.002
(0.027) (0.024) (0.030)
Heaping Stop T5 -0.032 -0.003 0.002
(0.034) (0.026) (0.037)
Heaping Start C5 -0.007 -0.004 -
(0.016) (0.016) -
Heaping Start A5 -0.002 -0.003 -
(0.015) (0.014) -
Heaping Start T5 -0.009 -0.003 -
(0.018) (0.016) -
Constant 0.826*** 0.847**  0.126
(0.110) (0.088) (0.104)
F-Test for joint significanc@9.66 4037.41 129.97
Wald chi2
Observations 9,773 9,773 9,773
Persons 1,872 1,872 1,872

Notes: SOEP, 1984-2002. Dependent variable: log grosshhwage.

Standard errors are clustered at the individuadllén parentheses), *** p<0.01, **
p<0.05, * p<0.1. Breusch Pagan Lagrange Multigkst for the presence of random
effects: chi2=13389.43. Hausman test for systemdifierences in coefficients:
chi2=171.01.

The reference group for the schooling/professidegrees is “no degree”. The
heaping variables are dummies which equal one imdridual reports a multiple of

5 as age (A), calendar year (C), or time (T) sieeevent (start/stop smoking)
occurred. Regressions also include year dummies.
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Table 3: Wage Effects from Future Quitting for Smdkers

POLS RE FE
Quitting next year 0.046** 0.026** 0.015
(0.019) (0.013) (0.014)
Age 0.048*** 0.048**  (0.075***
(0.007) (0.005) (0.005)
Age squared * 100 -0.047*** -0.045*%**  -0.046***
(0.008) (0.006) (0.007)
Schooling/professional degrées + + +
Heaping controls + + +
Year dummie$ + + +
Observations 6,072 6,072 6,072
Persons 1,284 1,284 1,284

Notes:SOEP, 1984-2002. Estimation sample includes ardividuals that smoke in
a given year. Dependent variable: log gross houdge.

Standard errors are clustered at the individuadllén parentheses), *** p<0.01, **
p<0.05, * p<0.1." jointly significant at the 1% level in the POLSdRE model.

2 jointly significant at the 1% level in all models.

Table 4: Wage Effects from Smoking Cessation by Swking Duration for
Workers Who Have Ever Smoked

POLS RE FE
Past smoker 0.113 0.093* 0.153**
(0.076) (0.053) (0.074)
Past smoker * smoking duration -0.005 -0.007 001
(0.007) (0.005) (0.006)
Past smoker * smoking duration squ * 1@005 0.011 0.026**
(0.014) (0.009) (0.012)
Smoking duration 0.004 -0.000 -0.002
(0.005) (0.004) (0.006)
Smoking duration squ x 100 -0.010 -0.006 -0.005
(0.009) (0.007) (0.009)
Age 0.044***  0.050%*** 0.081***
(0.008) (0.006) (0.008)
Age squared * 100 -0.041***  -0.045***  -0.048***
(0.009) (0.007) (0.008)
Schooling/professional degrées + + +
Heaping controls + + +
Year dummie$ + + +
Observations 9,773 9,773 9,773
Persons 1,872 1,872 1,872

Notes:SOEP, 1984-2002. Dependent variable: log grosgyhaage.

Standard errors are clustered at the individuallén parentheses), *** p<0.01, **
p<0.05, * p<0.1." jointly significant at the 1% level in the POLSdRE model.

2 jointly significant at the 1% level in all models.
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Table 5: Wage Effects from Smoking Cessation by Qiing Duration for
Workers Who Have Ever Quit

POLS RE FE
Quitting duration 0.003 0.004 0.008**
(0.003) (0.003) (0.004)
Quitting duration squ x 100 -0.002 0.001 0.001
(0.011) (0.009) (0.010)
Age 0.047**  0.049*** 0.080***
(0.008) (0.007) (0.007)
Age squared * 100 -0.048*** -0.051***  -0.056***
(0.009) (0.008) (0.009)
Schooling/professional degrées + + +
Heaping controls + + +
Year dummie$ + + +
Observations 3,769 3,769 3,769
Persons 656 656 656

Notes: SOEP, 1984-2002. Estimation sample includes ondlividuals that quit
within the observation period. Dependent varialdg:gross hourly wage.
Standard errors are clustered at the individuadllén parentheses), *** p<0.01, **
p<0.05, * p<0.1.% jointly significant at the 1% level in the POLStRE model.

2 jointly significant at the 1% level in all models.

Table 6: Wage Effects from Smoking Cessation by Qiing Duration for
Workers Who Have Ever Smoked

POLS RE FE
Past smoker quitting less than 5 yrs ago 0.033 00.01 -0.007
(0.021) (0.015) (0.019)
Past smoker quitting 5 to 9 yrs ago 0.003 0.027**.026**
(0.018) (0.012) (0.013)
Past smoker quitting 10 to 20 yrsago  0.037* 0.6400.033*
(0.022) (0.016) (0.020)
Past smoker quitting > 20 yrs ago 0.039 0.063** 600
(0.031) (0.025) (0.031)
Age 0.049*** 0.050*** 0.079***
(0.005) (0.004) (0.004)
Age squared * 100 -0.049%** -0.048**%0.050***
(0.006) (0.005) (0.005)
Schooling/professional degrées + + +
Heaping controls + + +
Year dummie$ + + +
Observations 9,773 9,773 9,773
Persons 1,872 1,872 1,872

Notes:SOEP, 1984-2002. Dependent variable: log grosgyhaage.

Standard errors are clustered at the individuadllén parentheses), *** p<0.01, **
p<0.05, * p<0.1." jointly significant at the 1% level in the POLSdRE model.

2 jointly significant at the 1% level in all models.
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Table 7. Lagged Wage Effects from Smoking Cessatio

FE FE FE FE FE
Having stopped last year or before  -0.002 - - - -
(0.019) - - - -
Having stopped at least 2 years ago - 0.019 - - -
- (0.014) - - -
Having stopped at least 3 years ago - - .02® - -
- - (0.013) - -
Having stopped at least 4 years ago - - - 0.025* -
- - - (0.014) -
Having stopped at least 5 years ago - - - - 0.024*
- - - - (0.013)
Age 0.078** 0.078*** 0.078*** 0.078** 0.078***
(0.004) (0.004) (0.004) (0.004) (0.004)
Age squared * 100 -0.048*0.048*** -0.048*** -0.048*** -0.048***
(0.005) (0.005) (0.005) (0.005) (0.005)
Schooling/professional degrées + + + + +
Heaping controls + + + + +
Year dummie$ + + + + +
Observations 9,773 9,773 9,773 9,773 9,773
Persons 1,872 1,872 1,872 1,872 1,872

Notes:SOEP, 1984-2002. Dependent variable: log grosgyhauage.

Standard errors are clustered at the individuadllén parentheses), *** p<0.01, **
p<0.05, * p<0.1." jointly significant at the 1% level in the POLSdRE model.

2 jointly significant at the 1% level in all models.
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