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The Political Economy of Workplace Smoking Bans
ABSTRACT

Economic research documents a strong negative association between workplace
smoking bans and smoking. This association suggests that bans are an effective policy in
regulating smoking. While certainly plausible, the underlying causal mechanism
generating these associations has not been fully explored. This paper extends the
literature by examining whether workplace smoking bans reflect worker sorting, political
economy effects, or social interactions.

Using data from the National Health Interview Surveys, I estimate models of the
likelihood an individual worker works where smoking is banned. Ban coverage is more
likely among never smokers and long-term former smokers, indicating that smoking
status decisions precede ban coverage, often by a considerable period of time. Ban
coverage is also more likely the larger the aggregate proportion of never and former
smokers in the workforce, consistent with social interaction models. The observed
association between smoking status and workplace smoking bans thus as much reflects
the underlying preferences of employers, workers and their social environment as it does
any causal effect of the bans on smoking.
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1. Introduction

People vote in many ways — at the ballot box, with their dollars, and with their feet.
Voting behavior in general underlies some of the most important ideas in economics — the
fundamental contributions of Coase (1960) and Hirschman (1970) come immediately to
mind. A bit more subtly, voting by sorting is an essential feature of the important
contributions of Rosen (1974) on implicit prices and product differentiation, and also on
equalizing differences in the labor market (1986), of Spence (1974) on signaling, and of
Akerlof (1970) on adverse selection. Even more subtly, as an alternative explanation for
observed correlations between policies and outcomes, sorting presents a fundamental
empirical challenge to researchers attempting to identify causal effects in non-
experimentally generated data.

One area underutilized as a laboratory for studying voting behavior is the workplace.
While union members vote explicitly and have been studied in detail, all workers vote,
less obviously, by choosing workplaces that provide their most preferred combination of
pecuniary (wages, benefits) and non-pecuniary (working conditions) returns (Viscusi
1978). Some of the voting might be through “voice” and some through “exit.” In either
case, employers will respond to worker incentives, and workers to those provided by
employers, in a theoretically predictable manner.

Predictions of this sort are the focus of this paper. In what follows, I develop a model
in which cost-minimizing employers offer a specific condition of work — whether
smoking is allowed and where workers choose to work according to their preferences for
smoking. The model has a strong Coaseian flavor — efficient sorting over the offered
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smoke are more likely to work where smoking is allowed, is supported strongly in the
data. The most interesting feature of the model is that it predicts a negative relationship
between smoking prevalence and bans even when smoking prevalence is perfectly
inelastic with respect to the ban.

Beyond direct interest as a test of the Coase Theorem, the results are important for
economists who seek to identify the effects of smoking bans on smoking. In particular,
any study of the effects of smoking bans that uses non-experimental data must control for
sorting effects before reaching any sweeping conclusions about the efficacy of bans.

1.1. Does Smoking Affect Ban Coverage?

A number of statistical studies have documented a strong association between
smoking bans and certain aspects of smoking behavior. The associations are observed at
various levels of aggregation: state-level policies, firm-specific bans, and so forth. The
underlying causal mechanism generating this association, however, is not clear,
particularly at the level of the individual firm. Evidence indicates that the prevalence of
policies aimed at restricting smoking is greatest in industries with the lowest prevalence
of smoking employees (Administrative Management Society 1986, cited in USDHHS
1989). Thus, while bans on smoking in the workplace could reduce smoking, the
observed negative association between bans and smoking could also reflect the political
economy of the workplace, whereby bans are simply more likely, the lower the
prevalence of smoking workers. An employer could ban smoking in the workplace in
response to votes cast by an existing majority of nonsmoking workers.> Workers could
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to tastes, with wages adjusting hedonically if necessary, without any changes in
individual smoking.

The political economy/sorting explanations follow directly from the Coase Theorem -
the air in the workplace will be used efficiently, to the extent that rights to use it are well
defined. In a private workplace, the owners of the firm ostensibly own the interior air,
and should therefore allocate the rights to use it in an efficient manner. I develop a model
with such a flavor below, in which a cost-minimizing firm essentially auctions off the
rights to use the air for smoking or not. The firm uses a compensating differential
mechanism to sell the air to the highest bidders, and compensates the losers with a
portion of the proceeds.

1.2. Does Ban Coverage Affect Smoking?

It is possible to construct causal explanations for the observed ban-smoking
association going in the other direction — bans affect smoking. The rational addiction
model, in particular, predicts that current consumption of a habit-forming substance will
be partly determined by future prices. A worker anticipating a smoking ban in the future
then might be led to curtail current consumption or never take up the habit. Self-control
models predict that former smokers might vote to impose the bans as a device to limit
temptation (Schelling, 1984), having quit previously for reasons unrelated to the bans
(USDHHS 1989, and Evans, Farrelly, and Montgomery 1999).

More generally, the effects of smoking bans are at once obvious in some ways, and
subtle in others.® Full time workers spend a large fraction of their daily time in the
workplace, and smoking is a time-consuming activity. A worker who smokes two packs
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smoking is impossible, has fourteen hours left in the day to smoke in the absence of a
workplace smoking ban. If it takes eight minutes to smoke a single cigarette, on average,
then this hypothetical smoker would have to smoke approximately three cigarettes per
hour to consume two packs, and smoking would consume almost 40 percent of the
available time. If the eight-hour workday becomes unavailable for smoking time,
however, maintenance of a two pack a day habit would require the consumption of forty
cigarettes during a six-hour span. At eight minutes per cigarette, the smoker would have
to smoke almost continually to maintain the habit at its existing level.

On the other hand, smoking bans might have unintended consequences for smokers.
They may smoke cigarettes more completely during smoking breaks, thus ingesting
greater concentrations of chemicals that accumulate while the cigarette is smoked. They
may smoke stronger cigarettes as well, substituting higher concentrations of tar and
nicotine (Viscusi 1995). And, as anyone who has walked through the Chicago Loop in
the dead of winter knows, they will even huddle together in doorways in sub-zero
weather in order to service their nicotine habit.

From the time cost perspective, bans provide an interesting contrast to excise taxes.
One major limitation of tax increases as a smoking control device is that they primarily
affect smokers whose demand is more price-elastic. While important for young workers
making the lifetime smoking decision, the elastic demanders among older workers are
typically lighter smokers, who are less at risk of developing health problems due to
smoking than are heavy smokers.* By contrast, a workplace smoking ban would place
the greatest burden on heavy smokers, as the ban is most likely to constrain the time

needed to support a stronger habit. This would increase the relative appeal of bans to



employers, who will be concerned more with the immediate implications of smoking
policy for the health of existing workers. It could also appeal to policy makers, who
should view with some skepticism policies that constrain the behavior of more elastic
demanders in hopes that there might be some effect on inelastic demanders.

1.3. ldentification Strategy

Since experiments are not feasible in this context, some other approach to identifying
the underlying effects is needed. Fortunately, bans on smoking in the workplace are
recent enough to allow us to disentangle competing explanations. In the results reported
below, I utilize the fact that many smoking decisions were made long before the
imposition of bans. For example, under two of the alternative hypotheses, workers who
quit smoking some years ago are more likely to choose to work where smoking is banned
(sorting), or to vote for the imposition of a ban in their workplace (political economy).
The observation of a positive association between bans and long-term quit status could
not, on the other hand, reflect a causal effect of the ban, as the quit occurred well before
the ban was imposed.’

In examining the relationship between individual smoking status and ban coverage, it
is also important to control for other aspects of the smoking environment. If a greater
percentage of smokers in the firm renders a worker more likely to smoke due to a social
interaction effect, and a ban less likely due to political economy effects, then failure to
control for aggregate smoking will lead to mistaken inferences about the magnitude of
the ban-smoking relationship. This is true whether we are examining the effects of long-
term smoking status on ban coverage, or of bans on smoking. In the results reported

below, I control for aspects of the smoking environment, such as these social



interaction/majority rule effects, by adding measures of smoking prevalence in the
worker’s industry-occupation category. These control variables prove to be powerful
predictors of ban coverage.®

In the empirical portion of this paper, I isolate the magnitudes of these competing
effects by constructing simple causal experiments in the data. When examining the
effects of individual and aggregate smoking status on ban coverage, I require that
smoking status be established and stabilized well before the bans are introduced. More
explicitly, in the smoking ban models I examine the effects of permanent smoking status,
as reflected by never smoking and/or long-term quits, to determine its effect on the
likelihood that a worker is employed at a firm that has banned smoking. Given the recent
character of bans, these indicators of long term smoking status are highly likely to have
preceded the imposition of the bans. They can therefore be considered as exogenous, and
the observed association between status and bans as causal.’

The findings can be summarized as follows. There is an observed negative
association between ban coverage and smoking. While this could reflect a causal effect
of bans on smoking, it is also true that, in the aggregate, the prevalence of workplace
smoking bans in the early 1990s and the subsequent growth in this prevalence are greatest
in those industries and occupations where smoking was least prevalent in the preceding
two decades. Bans are also more likely, the greater the aggregate proportion of never and
former smokers. Also, the observed difference in aggregate cessation rates between
workers and non-workers during the period in which bans became prominent, which has

been cited as evidence of an effect of bans on smoking, was foreshadowed by a similar



difference in the years 1970-80, during which period bans were relatively unheard of.3
Both of these facts are more consistent with the political economy/sorting interpretations.

In the smoking ban models, both long-term quits and never smoking are strongly
predictive of firm level ban coverage. Other variables of interest in the ban models also
perform as expected. Workers in large firms are more likely to be covered by a smoking
ban, as are workers in states that have laws restricting smoking in private and public
workplaces. Ban coverage is less likely in states where aggregate smoking is greater.
Personal characteristics, such as education and seat belt use, also predict ban coverage in
the expected direction, consistent with the sorting models.

Of the various explanations, the most plausible appears to be some version of a voting
model. Many of the other alternative hypotheses have been analyzed elsewhere with
respect to current smoking, and rejected.” The Coase/voting model, where bans are more
likely, the greater the prevalence of nonsmokers in the workplace, cannot be ruled out
with the available data, however, and thus constitutes the primary competing
interpretation of the observed ban-smoking relationship. Likewise, the Tiebout/sorting
model, with workers voting as well, albeit with their feet, would generate a positive
association between ban coverage and nonsmoking prevalence, and constitutes another
plausible competing alternative to the “bans affect smoking” hypothesis.

2. Conceptual Framework

A simple conceptual model aids in distinguishing between the two primary
hypotheses. I will consider first the behavior of workers, followed by that of an average

cost-minimizing firm.



2.1. Workers

The economic approach assumes that everyone derives some satisfaction from
smoking, but that some choose not to smoke because the full price of smoking is too high
for them (Stigler and Becker 1977, Becker 1993). The full price includes both money and
time costs, and perceived health costs.'® T assume that individual preferences are defined
over three goods: G, S, and A . The utility function is

U=U(@G,S H).

Consumption goods other than those related to smoking are included inG . I assume
that these goods are purchased in the open market. Smoke, §, is produced using
cigarettes, C, and subject to the degree of enforcement of a workplace smoking ban, B.
Health capital, H , is produced using health care inputs, HC , smoke, S, and passive
smoke, PS . The extent of passive smoking depends on the enforcement of the ban.
Health capital depreciates fully each period.

These constraints can be expressed formally as

Smoke production: S=S(C,B)

Health production: H=H(HC,S,PS)

Passive smoke production:  PS = PS(B)
Assumptions regarding these functions are

Smoke production: Se>0;5,<0
Health production: Hy,.>0,Hg <0, H, <0

Passive smoke production: ~ PS, <(.!!
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Second derivatives are all assumed to have the opposite sign of the corresponding first
derivative.

The budget constraint depends on cigarette prices, P.., wages, W', and nonwage

income, 4.!> Wages are determined in hedonic equilibrium, with workers willing to
accept a wage discount for employer provided health care, HC. Wages also depend on

the workplace smoking environment, B, via a reduced form relationship (Rosen 1974,
1986)."* The hedonic wage function isW =W(B, HC); with W,. <0, and W, unsigned
at this point.
Everyone works full time, so there is no labor-leisure decision. The budget constraint
is
P.C+G=W(B,HC)+ A.
The utility function can be rewritten in terms of the fundamental variables G, C, HC,
and B using the constraints,
U=U(G,S(C,B),H(HC,C,B)).
Substituting for G using the budget constraint yields
U=UW(B HC)+A-P.C,S(C,B),H(HC,C,B)).
To find the rate of tradeoff between wages and enforcement of the workplace

smoking ban differentiate with respect to B, which yields

Z—gzUWWB +U S, +U, H, =0.

Bans thus have three effects on worker satisfaction. They alter the wage income

available to purchase other goods through the compensating differential mechanism, they
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reduce utility derived from smoking by constraining the available time, and they increase
utility through reduced exposure to the perceived harms of passive smoking.

The constant utility wage tradeoff is

Wy=—[UsS, /Uy ] -[U,H, /Uy |

Workers will thus require a wage premium for an environmental change that limits their

ability to smoke, and accept a wage discount for a change that improves their health.
For nonsmokers, the first bracketed term is zero, since S, =(. Denote the wage
tradeoff for these workers as
wy=-U,H,/U, <0.
In this case, the health effects of passive smoking on wages operate exclusively, leading
to an unambiguous prediction. Given the assumptions onU, H, and S, nonsmokers will

always be willing to sacrifice some wages for a smoke-free workplace.
For smokers, the minimum acceptable tradeoff is
wy =1 [US, /U, ] [U,H,/U,].
Smokers are thus willing to pay less for a smoke-free workplace than are nonsmokers. If
they directly value smoking strongly enough, or if the force of the ban is sufficient to
reduce smoking significantly, smokers will require a net wage premium to compensate
for requiring a smoke-free workplace. In any case, the following restriction will hold

unambiguously:

() Wy -w)>o.
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Thus, the wage discount that smokers will willingly accept in return for cleaner
workplace air is always smaller than that which nonsmokers will accept, because smokers

also value the right to smoke more highly.

2.2. Firms

The decision variable of the firm in this stylized model is the degree of enforcement
of the workplace smoking ban, B. Firms care about wages, W ,and health care costs,

HC. Let superscripts (S, N ) again denote smoking or non-smoking status, and P° the
likelihood that an individual worker smokes. This likelihood can be affected by the
imposition and enforcement of a workplace smoking ban, PBS < (. Current health care
costs are higher for smokers, so that HC® > HC" .

I assume that health care costs are not directly affected by B. They may be affected
indirectly through smoking effects, if the bans affect smoking, since smoking affects
health care costs (Manning, et al. 1992). Workers care about wages, smoking, health care
benefits, and the work environment. The hedonic locus W =W(B, HC) is derived from
these preferences and the technology of the firm. As shown above for smokers the wage
is possibly increasing in B , while for nonsmokers it is unambiguously decreasing.

Denote the firm’s per worker average cost function by

C=P*(BW?*(B,HC)+(1-P°(B)W"(B,HC)+P°(B)HC® +(1-P°(B))HC"

In the simplest case, the firm chooses B to minimize these average costs given output

and HC . The first order condition is

Q)  C,=w)+wW-w")PJ +P (W, —W?!)+(HC® —HC" )P} =0.

13



If we assume for simplicity that smokers and nonsmokers wages are equal ex ante, this
condition reduces to
(3)  PW; +(1-P° )W, =—(HC® —HC" )P} .
The firm thus will implement and enforce a ban up to the point that the net wage costs
equal the savings in health care costs. Note that, for an interior solution, smokers must
require a wage premium. If smokers do not require a wage premium, the corner solution
results, with perfectly enforced bans everywhere.

The motivation underlying the empirical analysis concerns the nature of the

relationship between bans and smoking. In the development to this point, I have assumed

that bans affect smoking status, i.e., that PBS < 0. The model can also be used to examine

the determinants of B when smoking status is perfectly inelastic, P; = 0. In this case, (3)
reduces to

4 PW;+(1-P )W) =0

Here, the firm chooses B to balance the wage gains from nonsmokers against the

premiums paid to smokers.

Differentiating (3) with respect to B and P? yields

dB ]
) 5 ~(W; =W;)D" <0,

where
D, =[PWy, +(1-P° W, +(HC® —HC" )Py, + 2(W; W) )Py ] >0
by the second order condition. Given equation (1), the numerator of (5) is negative,

leading to the prediction that bans are less strictly enforced, the higher the fraction of

smokers in the workplace.'* Thus, a negative association observed in the workplace
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between bans and smoking prevalence includes two effects. One, a causal effect of bans
on smoking status PBS <0, and two, a causal effect of the proportion of the workforce
made up of smokers, P* on the likelihood of a ban.

In the special case of perfectly inelastic smoking status (P, = 0)the effect of P® on

ban prevalence is

j}fs =—(W; -WHD;' <0,

where
D, =[PWy, +(1-P* )W, ] >0.
The relative magnitudes of D, and D, cannot be determined. However, note that the

result 0B / OP° < 0 still holds, so that bans are less likely, the more prevalent is
workplace smoking, even when the bans have no effect whatsoever on smoking status.'3

To examine the empirical implications of this result, consider the following sketch
of a two-equation empirical model of bans and smoking status. According to the

conceptual development, firm-level bans B, will be a function of collective smoking

status within the firm, P (PS in the theoretical framework), which is defined as the
proportion of workers who are current smokers. The decision to work where smoking is
banned (or to vote to impose a ban, equivalently) also depends on individual

characteristics, some of which are observed, X, and some of which are not, &. A linear

version of the smoking ban model is

(6) B=pX+yP+éE.
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Direct tests of the political economy hypothesis could in principle be carried out
by estimating equation (6) using individual level data, matched with data on firm-wide
smoking status. We could add indicators of individual smoking status, if these were

exogenous with respect to ban coverage, which would give the model

(7)  B=pX+yP+gP*+&,
where P* denotes individual smoking status. In this version, the decision to work where
smoking is banned depends on the personal characteristics, aggregate smoking, individual
smoking, and unobservables.'® Estimates of equation (7) are presented below.

Smoking status can described by a smoking participation model, whereby the

likelihood that someone smokes, P,depends on the same characteristics, the price of

smoking (which I will omit in this presentation), restrictions on smoking in the

workplace, B, and, in the sense described by the social interactions models, by average

smoking status within the firm, P (Becker 1996, Becker and Murphy 2003). A linear

probability smoking model is

(8) P=oX+AB+5P+e.

In the previous literature, estimates of equation (8) have been reported without
controls for the social interaction effect. The typical model that has been estimated is
9) P=oX + B+ &%,
where the error term now includes the social interaction effect.

Aggregate smoking is potentially related to individual smoking through a social
interaction effect, and to ban coverage via equation (7). Using standard omitted variable

bias arguments, it is clear that this bias will tend to overstate the true causal effect of the
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bans on smoking status. If we ignore the terms representing observable characteristics in
equations (7) and (8), for example, then the estimated coefficient on the ban variable in a
regression like equation (9) has the expectation

E[Al=A1+0y.
Thus, omission of the term representing aggregate smoking preferences will cause the
smoking ban coefficient to represent a combination of causal intervention(A), sorting and
political economy (y), and social interaction effects (6).!7
3. Empirical Results: Descriptive and Aggregate Statistics

There are three distinct smoking status categories: never, current, and former

smoking. The never smoking decision is made relatively early in life, with estimates
indicating that about 90% of ever smoking decisions are made by age 25 (Grossman et
al., 1993). Table 1 presents data on smoking prevalence by age cohort and workplace
smoking ban status drawn from the 1991 and 1993 National Health Interview Surveys.
The NHIS is a large ongoing survey of health and health care expenditures conducted
every year by the National Center for Health Statistics. In the 1991 and 1993 surveys,
two supplements of interest that contained information on smoking and employer health
practices were collected along with the main variables on health and health care use. The
data will be discussed in more detail at a later point. At this point, some simple
descriptive characteristics will be introduced to highlight the important issues.

A number of results regarding bans presented in Table 1 bear mentioning. Never
smokers are 6-7% more prevalent where smoking is banned in the full sample. For the
youngest cohort, there is about a 5% difference in ever smoking prevalence across ban

conditions. Given the timing of most decisions to start smoking, a causal effect of bans
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on the never smoking margin would have to appear in this youngest cohort. The data for
the youngest cohort are certainly consistent with this hypothesis. They are also, however,
consistent with the voting models, where bans are more likely, the greater the proportion
of never smokers in the workplace.

It is among older workers that we are more able to discriminate between these two
competing explanations. Bans cannot affect the ever smoking decisions of older workers
in the sample considered here, since they are not put in place until well after this decision
is made. Thus, any observed association between bans and never smoking status among
older workers must reflect some other process. This is clearly indicated in the mean
differences here. In 1991 and 1993, never smokers are more prevalent where smoking is
banned for every age cohort, with differences of 4-11 percentage points.

Former smoking status also appears to be more likely, in all age groups, in the
presence of a smoking ban. Certainly, bans can lead to quits at any time, so that the
appearance of an effect of bans on older workers quitting is not particularly surprising.
The question of whether the effect is, in fact, causal, requires closer inspection. In Table
1, I attempt to sort the competing explanations out at a crude level by examining quit
durations. If smoking bans lead to greater quit rates, then given the recent nature of bans
a causal effect would have to manifest itself in the form of a larger proportion of recent
quits where smoking is banned. On the other hand, a causal effect of former smoking
status on ban prevalence, perhaps via sorting or voting, would manifest itself in a larger
proportion of long term quits where smoking is banned. Both cases appear to be
important at the level of analysis in Table 1. Recent (less than 5 years duration) and long

term (more than 5 years duration) quits are both more likely where smoking is banned, so
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that both processes could be important. These are examined in greater detail in the
regression analyses to follow.

The remaining information in Table 1 concerns the distribution of current smoking
across smoking intensity levels. It is clear that there is a significant shift in the mass of
the distribution towards lighter smoking, regardless of age cohort, when smoking is
banned. While both of the primary hypotheses are consistent with this result, it is
important to note that there is a strong negative association between very heavy smoking
and bans, and that this association appears in each age cohort. Thus, unlike taxes, there is
potentially some effect of bans on heavy smokers, and on older smokers, where most of
the short-term health problems appear.

Further evidence of the political economy effect is presented in Table 2, which
summarizes the occupational distribution of smoking prevalence in 1970, and in 1978-80,
using data from the National Health Interview Surveys (NHIS).'® I have added a column
indicating the prevalence of workplace smoking bans for the same occupations in the
combined 1991/1993 NHIS. Note first that bans are more likely in the 1991-93, the
lower the prevalence of current smoking in the earlier years. Bans were in force for
56.7% of professionals in 1991-93, and only 33.2% of craftsmen. The corresponding
smoking frequencies for these occupations were 32.5 (25.7) for male professionals in
1970 (1978-80), and 53.2 (46.1) for male craftsmen. If we restrict our attention to
occupations dominated by indoor workers, we see that sales and clerical occupations also
had higher smoking frequencies in the 1970s, and lower ban prevalence in the 90s, than

did professionals.

19



Table 2 also presents evidence on smoking trends among workers and
nonworkers. Smoking prevalence among employed male workers fell by 8% during the
1970s, and by 3.2% among employed females. Particularly for males, this decline far
outpaced that for the unemployed, where males reduced their current smoking prevalence
by 2%, and females by 2.7%. This same pattern, with an adjustment for changing
demographic characteristics, is observed for the years 1985-93, and has been interpreted
as a consequence of the growth of smoking bans during that period. While this is
possible, the presence of a similar decline before bans became an important feature of the
workplace suggests otherwise.

4. The 1991 and 1993 National Health Interview Surveys: Further Descriptive

Characteristics

Table 3 presents variable definitions for the NHIS, and Table 4 descriptive
characteristics by smoking status. Comparison of the means across the three columns in
Tables 3 and 4 provide suggestive, but far from conclusive, evidence on many of the
relationships of interest to this study.

The first set of descriptive statistics in Table 4 describes the regulatory environment
in states where each type of smoker lives. None of these measures varies much across
smoking status, which is not surprising, as it is not plausible that smokers would choose
their state of residence merely to accommodate their smoking habit. State and federal
cigarette taxes are about 50 cents per pack in this time period, which is about 1/3 of the
price per pack. Over 30% of the states in which the sample members reside had passed
laws limiting smoking in the private workplace by 1991-93, and over twice as many

limited smoking in public workplaces.
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In addition to the state-level restrictions and regulations on smoking, employers
provide a number of incentives to reduce smoking. Half of the never and former smokers
work in places of employment that have an outright ban on smoking, while 40% of
current smokers do so. Employers may also offer health-related programs, such as
exercise and/or quit smoking programs, in order to improve health in the workplace.
There is a slight indication in the data that never and former smokers are more likely to
work where such programs are in place. Whether the programs inhibit smoking or, once
again, whether the differences reflect taste sorting, is the fundamental econometric
question.

Personal demographic characteristics do not differ appreciably across smoking
categories. Relatively large differences are observed for education, where both never and
former smokers are more than twice as likely to have finished college, and only half as
likely to have dropped out of high school, than are current smokers. Likewise for
income, where current smokers are less likely to be in the highest income bracket of
$50,000 a year or more. Never smokers are more likely to be married or single than are
current smokers, while current smokers are almost twice as likely to be divorced or
separated. Former smokers are more likely to be married than are current and never, and
less likely to be single. The three groups do not differ on average body mass or family
size. There is a slightly larger fraction of never and former smokers working in the
public sector, where smoking bans are more extensive.

Seat belt use is often used as a proxy for attitudes towards health risks. To the extent
these attitudes are correlated with smoking status as well, the results in Table 4 suggest

that seat belt use is proxying for these attitudes as it should: roughly 13% more of the

21



never and former smokers always use their seat belts than do the current smokers.
Finally, there are meaningful differences across the smoking categories in terms of their
health insurance coverage. Since the sample is confined to workers only, it is not
surprising that such a large portion is covered by private insurance. Among those with
private insurance, former smokers are about 10% more likely, and never smokers 5%
more likely, to be covered than are current smokers. This could reflect differences in risk
attitudes, or perhaps incentives to curtail smoking provided by insurance pricing.
Alternatively, it could simply reflect the underlying characteristics of the respective
populations and their demands for insurance.
5. Regression Results

Given this broad empirical overview, the next task is to determine whether the 1991
and 1993 NHIS data reflect patterns similar to those in the descriptive results, after
controlling for confounding influences
5.1. The determinants of smoking ban coverage

The conceptual model developed a scenario in which bans are more likely, the

greater the prevalence of nonsmokers in the firm. In addition to this political economy
effect, we would also expect nonsmoking workers to be more likely to sort themselves
into firms that are smoke-free, all else held equal. If wages fully equalize on smoking
policy, however, workers on the margin would be indifferent to workplace smoking rules,
and smoking status would not predict their choice of smoking environment. If wages are
not fully equalizing for some reason (such as worker heterogeneity), we would expect
nonsmokers, particularly those with health habits of long duration, to be more likely to

settle where smoking is banned. Furthermore, regarding state level smoking policy and
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sentiments, smokers should be more likely to work where smoking is banned in states
that have laws restricting smoking in public and/or private workplaces. Finally, we would
expect the social forces proxied by aggregate smoking-general smoking sentiment, other
rules and regulations, and so forth- be reflected in a negative relationship between
aggregate smoking and individual ban coverage.

Table 5 presents estimates of models that describe the likelihood that an
individual worker is covered by a workplace smoking ban Table 5 includes both short
and long form results for two samples: one with ever (current or former) smokers only,
and one with all smoking histories included. In the ban models with ever smokers only, I
examine the effects of long term former smoking status, as captured by a dummy
indicator that the individual has quit smoking for at least five years. It is highly likely
that this status was established before bans became prominent, so that we can be more
confident in placing a causal interpretation on this estimate. I also include the
industry/occupation measures of never and former smoking prevalence to capture the
political economy effects, indicators of state laws and per capita smoking to capture the
effects of regulations and smoking sentiments, and a firm size dummy variable to capture
the fact that bans are more likely to be imposed and enforced in larger firms. In the full
sample ban models, I add an indicator for those who have never smoked.

The performance of these models is nothing short of remarkable. Long term
quitters are significantly more likely to work where smoking is banned. The never and
former smoking prevalence coefficients likewise are positive and highly significant,
indicating that a worker is more likely to work where a ban is in effect, the greater the

prevalence of never and former smokers in the firm. To the extent that these variables are
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controlling for voting effects, the significant effect of the long-term quitter dummy might
reflect pure sorting. However, given the errors in the aggregate prevalence variable, it
might also be the case that the long-term quitter dummy is picking some firm-level voting
effects.!”

The other variables of interest perform as expected. Workers in large firms are
more likely to be covered by a ban. This could reflect a range of influences, such as more
careful monitoring in large firms, or provisions in state laws excluding small business
from coverage by smoking ban laws. State laws restricting workplace smoking increase
the likelihood of ban coverage. Finally, workers in states where smoking is more
prominent are less likely to be covered by a ban. Again, this might reflect the effects of
omitted regulations, general sentiments towards smoking, or some other unobserved
variables for which aggregate smoking acts as a proxy (Cook and Moore 2000). These
results are confirmed in the full sample, which also shows that never smokers are
significantly more likely to work where smoking is banned.

The coefficients on the control variables in the ban equations are interesting in
their own right. Ever-smoking workers covered by bans are less likely to be males, more
likely to regularly use seat belts and to have at least graduated from high school,
particularly from college. These patterns are reflected in both the short and long form
equations, and in both samples.

5.2. Do bans have any causal effect?

The two-equation model described above suggests an empirical strategy for

estimating a structural smoking status model. In particular, if we are willing to assert that

state smoking ban laws and firm size will not affect smoking status, given controls for
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ban coverage, industry/occupation smoking, and state per capita smoking, we can use
these variables to identify the causal effect of ban coverage on smoking status using two
stage least squares. Table 6 presents results of these estimations. They indicate that the
identification is tenuous, as the results are not stable across the two models. One might
be led to believe, by examining the short form results, that ban effects are understated due
to failure to control for their endogenous nature. However, given the magnitude of the
change in the ban coefficient in moving to the two stage results, this conclusion seems
dubious. Furthermore, estimated ban effects have the wrong sign in the long form
equations.

One possible avenue of causation not previously examined is whether bans affect
smoking on the recent quit margin. The estimates reported in Table 7 examine the
likelihood that this margin is important. This table presents estimates of recent quit
models, where the sample is restricted to current smokers and quitters of less than five
years duration. The results are broken down by age group, and again presented for both
short and long form models. There is some evidence here that bans and recent quits are
simultaneously determined, particularly in the middle age ranges. Thus, bans might exert
some causal influence on smoking by making it easier to quit.

6. Conclusions

By their very nature, many policies that seek to limit risky behaviors cannot be
studied in a laboratory. Analyses of real world interventions must recognize that the
interventions themselves are often not the result of a randomized treatment, but rather
reflect market behaviors themselves. As a result, analyses using real-world data must

confront a variety of confounding issues (Meyer 1995).
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The study of the effects of workplace smoking bans on smoking is an excellent
example of this. In this paper, I study the determinants of ban coverage, and find the data
to be broadly consistent with plausible hypotheses regarding the determinants of ban
coverage. Bans are more likely in jobs where aggregate smoking is lower. A worker is
more likely to work where smoking is banned if that worker has never smoked, or quit
long ago. When the structure implied by the ban prevalence model is used to identify a
model of the effects of bans on smoking, evidence that these bans matter is weaker, albeit

still meaningful, than is implied when bans are treated as exogenous interventions.
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Footnotes

! Thanks are due to Gary Becker, Michael Gibbs, Michael Grossman, Don Kenkel, John
Mullahy, Sam Peltzman, Jim Rebitzer, and seminar participants at at various universities
for their comments. Any remaining errors are my sole responsibility. This research was
carried out with partial support from the Bank of America Research Professorship at the
Darden Graduate School of Business, University of Virginia, and in part while I was an
Olin Fellow at the Stigler Center for the Study of the Economy and the State, Graduate
School of Business, University of Chicago. I thank the Olin Foundation and the Bank of
America Research Professorship for their generous support. The views expressed herein
are those of the author and not necessarily those of Yale University, the Universities of
Virginia or Chicago, the Olin Foundation, nor of any other organization.

2 Walsh and McDougall (1988) cite the following reasons why businesses adopt
restrictive smoking policies: (1) to protect equipment; (2) to impress customers; (3) to
protect the health of smoking employees; (4) to reduce the health risks of involuntary
smoke exposure for nonsmoking employees; (5) to respond to employees’ complaints; (6)
to comply with regulations; (7) to avert insurance and productivity losses (cited in
USDHHS (1989).

3 For research summaries, see USDHHS (1989) and Evans, et al., (1999).

4 At the same time, the effects of taxes on youths are most elastic. Since smoking is
habitual, and smoking habits are most typically taken up when young, taxes can have
important long run health effects as well.

> Bans could also causally affect long term quits by helping preserve quit status. I develop

this idea more fully below.
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6 Aggregate smoking variables will serve as a proxy for social interaction and voting
effects. They will also act as a proxy for unobserved determinants of the smoking
environment. As noted by Cook and Moore (2000), they should be included as controls
regardless of their correct interpretation. The interpretation of the aggregate smoking
effects themselves remains tenuous, although I do rule out a number of competing
hypotheses regarding their effects.

7 The usual concerns about omitted effects are relevant here for such a causal
interpretation. On the other hand, a significant relationship between long term smoking
status and ban coverage that is contaminated by individual unobservables that are
correlated with both still presents evidence against the causal smoking ban model.

8 See, for example, Evans, Farrelly and Montgomery (1999). There are two competing
ways of treating these patterns. We could argue that the observed declines in the earlier
and later periods were due to different forces. Alternatively, we could argue that both
declines reflect a common underlying long-term trend that must be controlled for before
examining the effects of any period-specific intervention. The standard treatment in the
literature is the latter.

? These alternatives manifest themselves in the empirical analysis primarily as
omitted/unobservable variable arguments, such as differences in health attitudes, the
confounding effects of other employer health programs, and taste-sorting by workers.

10" While time costs are an obvious feature of the problem, I do not consider them in
developing the conceptual framework, as they are not essential to the development of the
main point, that is, that bans and smoking can be related in the absence of any causal

effect of the bans on smoking status.
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' Throughout this paper, the effects of smoking, passive smoking, and so forth on health
are understood to describe the subjective assessment of health effects.

12 T assume that health care benefits are fully subsidized via employer-provided health
insurance.

13 See Rosen (1974,1986) for a detailed treatment of the hedonic pricing model.

141 have referred to PS earlier as the likelihood an individual worker smokes. For
homogenous workers, this will also correspond to the overall smoking prevalence in the
firm.

15 For the compensating differential result in (1) to hold up with perfectly inelastic
participation, I allow for changes in quantity smoked conditional on participation as a
result of bans.

16 Individual smoking would have to be exogenous for estimation of (7) to make sense (in
the absence of suitable instruments for individual smoking).

17 Note that the coefficient A in this presentation will also include sorting effects due to
unobservables.

18 This table is adapted from USDHHS, 1985.

19 In some sense, both phenomena reflect voting: in one case workers are “voting with

their feet”, in the other via the “voice” mechanism.
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