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The Costs and Benefits of Smoking Restrictions

An Assessment of the
Smoke-Free Environment Act of 1993
(H.R. 3434)

Executive Summary

Introduction

In August 1993, H.R. 3434, the Smoke-Free Environment Act of 1993, was introduced in
the House of Representatives by Congressman Henry Waxman (Chairman of the Subcommittee
on Health and the Environment of the Committee on Energy and Commerce) with more than 40
co-sponsors. This Bill would require that all nonresidential buildings regularly entered by 10 or
more persons in the course of a week adopt a policy that bans smoking inside the building or
restricts it to separately ventilated and exhausted smoking rooms. The Bill would allow
enforcement actions in the United States District Courts by an individual, government, or other
aggrieved entity, with allowable fines of up to $5,000 per day.

H.R. 3434 would effectively ban or restrict smoking in most indoor environments. As
written, these environments would include such diverse establishments as office buildings,
schools and other educational establishments, theaters, restaurants, hotels, hospitals and other
health care facilities, sports arenas, retail establishments, and manufacturing plants.

In a recent letter to Carol Browner, Administrator of the United States Environmental
Protection Agency (EPA), Congressman Waxman requested that EPA analyze (quantitatively
where possible) the compliance costs and the health and economic benefits of H.R. 3434.
Specifically, he asked that EPA assess the cost of compliance including provisions for smoking
lounges; the value of benefits resulting from reduced exposure to environmental tobacco smoke
and changes in smoking behavior; the value of increased productivity and reduced absenteeism;
savings from reduced operation and maintenance costs; and savings in fire related injuries and
property damage.

Role and Limits of Cost-Benefit Analysis

In principle, cost-benefit analysis can be a useful tool for helping to identify those
government actions which leave society as a whole better off. It can contribute to such
assessments by providing a systematic framework for measuring and comparing the net
economic benefits of policy alternatives. Cost-benefit analysis does not by itself, however,
provide definitive answers regarding the merits of public health and environmental policy
alternatives Rather, net benefit estimates must be combined with other information, and
weighed with other policy considerations, to formulate effective public policy. Pursuant to this,
and consistent with Executive Order 12866, EPA routinely weighs the full range of relevant
policy considerations, such as distributional effects, legal issues, and institutional issues in
making regulatory decisions. In keeping with this approach, EPA presents the current analysis,
which the Agency believes provides useful insights regarding many of the potential costs and
benefits of H R. 3434.
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Summary Results

This analysis indicates that passage of H.R. 3434, or similar restrictions, could achieve
net benefits (i.e., benefits minus costs) ranging from $39 to $72 billion per year, excluding some
potentially significant costs and benefits to smokers. For various reasons these and other
potentially significant effects of H.R. 3434 could not be characterized in terms of economic
value. Major costs reflected in these estimates include the costs of compliance and enforcement.
Maijor benefits include those associated with reduced exposure to environmental tobacco smoke
(ETS) and reduced operating and maintenance expenses. Benefits are also achieved from
reduced absenteeism and reduced smoking-related fires, but these are not significant relative to
other benefits. The net effect is that estimated benefits exceed estimated costs by $39 billion to
$72 billion.

As noted above, the current analysis leaves open the question of whether smokers
themselves gain or lose due to H.R. 3434. Clearly, smoking restrictions impose a burden on
smokers. The losses in terms of time and inconvenience associated with forcing smokers to shift
the location and/or timing of their cigarette consumption, and the potential burden associated
with quitting, may be substantial. However, these losses would be offset to some unknown
extent by the benefits of improved health among smokers who quit, cut back, or fail to start
smoking in the first place. The net economic valuation of these and other costs and benefits of
smoking to smokers themselves is beyond the scope of this analysis for reasons discussed in
more detail below.

Nevertheless, it is important to emphasize that this analysis found that, of those effects
which could be quantified, the estimated benefits exceeded the estimated costs by $39 billion to
$72 billion. In order to reach a finding that H.R. 3434 would impose a net economic loss to
society, the net effect of all unquantified costs and benefits - including some important costs
and benefits to smokers themselves - would have to be additional costs of at least $39 billion
per year.

Document Review

While EPA makes no commitment to revise and reissue the present study, this document
has been developed and submitted to Congress in a form intended for review by outside
experts, interested parties, and the public.

The principal author of the study is Dr. David H. Mudarri, an economist in the Indoor
Air Division of EPA’s Office of Air and Radiation. This version of the study reflects extensive
review by other EPA offices, the Office of Management and Budget, the Council of Economic
Advisors, and the Department of Health and Human Services. In addition, a previous version
of this report was reviewed by several economists in the public and private sectors.

General Methodology

Assessing Annual Costs and Benefit

This analysis assesses the costs and benefits that would occur each year into the future
for present and future generations. All estimates are represented as annual costs or benefits.

That is, all costs are converted to an annual equivalent that would occur every year into the
future based on 1990 population characteristics. Varying time streams of costs or benefits are
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converted to equivalent annual values using a 3% social discount rate. Sensitivity analyses
using 5% and 7% discount rates are also provided.

Throughout this analysis it is assumed that H.R. 3434 would apply to all the previously
stated buildings, at all times, without exception. It is also assumed that full compliance would
be achieved within the first year of implementation.

Choice of Baseline for Assessing Costs and Benefits

Per capita cigarette consumption has been steadily falling over the past several years. In
addition, recent survey data suggest that many establishments already have some form of
smoking policy, and the percent of establishments which report having such policies has been
increasing in the past few years (DHHS, 1992; BNA 1991). Therefore, it was necessary to
establish a baseline from which to measure the effects of H.R. 3434 from enactment forward.
This was accomplished by-a three step procedure.

In the first step, the net costs and benefits are computed assuming current cigarette
consumption levels, and assuming that there are currently no restrictions. This is an artificial
baseline used for analytic convenience, but may be interpreted as a reflection of the cost and
benefit differences in a society with and without smoking restrictions comparable to H.R. 3434.

Second, survey data were examined concerning the prevalence of smoking policies
already in place, and using assumptions about the nature of those policies as well as policies in
small establishments not covered in those surveys, an estimate was derived that 23% of the
population is covered by smoking restrictions comparable to the requirements of H.R. 3434.
Current cigarette consumption levels, and 23% coverage by existing policies are therefore used
as the baseline for this study. As a result, this study concludes that 23% of the previously
calculated cost and benefits are attributable to existing policies, and 77% are attributable to
H.R. 3434, or other future restriction policies, including private initiatives.!

Finally, sensitivity analyses to the baseline assumptions are conducted by calculating the
changes to the costs and benefits that would result from alternative assumptions about future
trends. The specific variables tested include future trends in cigarette consumption, and future
trends in the development of public and private smoking restriction policies which could take
place in the absence of national legislation. These alternative scenarios of potential future
trends are intended to demonstrate how the absolute levels of incremental costs and benefits
attributable to H.R. 3434 are sensitive to assumptions about the future prevalence of smoking
restrictions enacted by other public and private entities, and to future trends in cigarette
consumption.

Other Economic Impacts
Economic considerations which legislators may wish to consider go beyond just costs

and benefits assessed in this analysis. Where information from this analysis sheds light on some
of these considerations, they are briefly described.

1As this report was being prepared, the President signed into law the Goals 2000. Educate America Act. This

legislation restncts smoking in all federally funded primary and secondary schools and in day care centers. Becausea
sensitivity analysis 1s presented of the alternative baselhine assumptions, no specific adjustments to account for this
new law were made to the 23% baseline calculations used to assess the effect of H R 3434,
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Summary Comparison of Costs and Benefits

Exhibit ES-1 summarizes the estimated costs and benefits of implementing national
legislation such as H.R. 3434, using a baseline estimate that 23% of the population is already
subject to such restrictions. The following sections provide additional detail on these results.

Costs of Implementing Smoking Restrictions
Policy Implementation

In implementing the restrictions of H.R. 3434, establishments would incur the costs of
establishing a policy, communicating the policy to employees or clientele, posting signs, assuring
compliance, and possibly offering smoking cessation services. The current study estimates that
these activities would cost between $0.2 billion and $0.5 billion per year.

Smoking Lounges

The main determinant of cost is the expenditure associated with the construction and
maintenance of smoking lounges. Smoking lounges meeting the requirements of H.R. 3434 would
be required to meet stringent standards concerning ventilation and other provisions to insure
that the air in the lounge does not enter other parts of the building. In addition, smoking
policies involving smoking lounges are generally associated with greater complaints and with
lower reported satisfaction than smoking bans, and smoking bans are becoming increasingly
popular (Sorensen. et al. 1991; 1991a, 1992; Stillman. et al. 1991). Finally, the structural
features of many existing buildings make it infeasible or cost prohibitive to construct a smoking
lounge which would meet the requirements of H.R. 3434. While the extent to which smoking
lounges will be relied upon to comply with this legislation is uncertain, this analysis is based on
the assumption that, for the reasons mentioned above, only 10% to 20% of establishments
would opt for smoking lounges. For the 10% to 20% of establishments which opt to build
smoking lounges, the cost of those lounges is estimated to be between $0.3 billion (10% lounges)
and $0.7 billion (20% lounges) per year.

The current analysis estimates that the total cost of implementation by the public and
private sector, including the cost of smoking lounges, would be approximately $0.5 billion per
year (10% smoking lounge) to $1.4 billion per year (20% smoking lounge).2

Enforcement Costs

The cost to building owners for ensuring compliance in their buildings is included as part
of the cost of establishing and maintaining a policy. With respect to enforcement, H.R. 3434
provides no specific requirements for enforcement of its provisions, other than through citizen
suits in federal court. Therefore, enforcement costs are difficult to quantify. However, in a
proposed rule concerning the sale or distribution of tobacco products to individuals under 18
years of age, the Department of Health and Human Services3 estimated that sting-type

2 Includes a higher cost per lounge.

3 Department of Health and Human Services, Substance Abuse and Mental Health Administration, 45 CFR

Part 96, Substance Abuse Prevention and Treatment Block Grants. Sale or Distribution of Tobacco Products to
Individuals Under 18 Years of Age Proposed Rule.
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operations used by state governments would cost between $0.1 billion and $0.2 billion per year.
Recognizing that these two issues are not strictly comparable, an estimate of between $0.1
billion and $0.5 billion per year appears plausible for a society with no current restrictions, and
is used in this analysis. This would translate into an estimated enforcement cost of between
$0.1 billion and $0.4 billion per year under current baseline (23% coverage) conditions. Some
expenditures by the Federal government and by state and local governments can be expected for
information dissemination, though they may well be less than the value of current resources
devoted to passing controversial state and local legislation.# These expenditures were not
quantified.

The Effects of Reduced ETS Exposure
The Health Consequences of ETS

A major component of the benefits that could be achieved from national legislation that
restricts smoking in public places is from reduced exposure of building occupants to ETS.

Exhibits ES-2a and ES-2b present information on the health consequences of ETS. For
the purpose of valuing the benefits resulting from reduced exposure to ETS due to smoking
restrictions, several conservative adjustments to these figures were made. First, all deaths and
illnesses associated with maternal smoking were excluded because the primary route of
exposure is not expected to be through ETS in public buildings.5 Therefore, the deaths
associated with spontaneous abortions, sudden infant death syndrome, respiratory conditions
in newborns, and short gestation/low birth weight newborns were also excluded, as were the
morbidity consequences of low birth weight and neonatal intensive care.

The second conservative adjustment relates to heart disease. The American Heart
Association estimates that between 35,000 and 40,000 heart disease deaths occur every year
because of ETS (Taylor, 1992). This is based on studies in which estimates of the effect of ETS
on heart disease fall in the range of 32,000 to 40,000 deaths per year as presented in Exhibit
ES-2a. Because these estimates are substantial, and because EPA did not formally assess heart
disease risks in its ETS risk assessment (EPA, 1992), two conservative adjustments to these
figures were made.

¢ First, the low end of the range (32,000) was used as the high estimate, and this was
reduced by 50% (16,000) to obtain the low estimate.

4 Even when smoking restrictions are passed at the state or local level, campaigns to nullify the legslation or

to preempt local leﬁ':slatlon with weaker state legislation can involve the expenditure of significant resources on both
sides of theissue No attempt was made to quantiP' current costs to state and local entities, though national legislation
would be expected to reduce many of these costs

or an excellent analysis of this issue as 1t is manifested in Calfornia,
scc Macdonald and Glantz (1994)

5 While the primary route of exposure is maternal smoking, it is eshmated that smoking restnctions
comparable to HR 3434 would reduce the size of the smoking population because some smokers would quit, and some
future smokers would refrain from initiating the habit In addition, it is estimated that the rate of consumption of
remaining smokers would be reduced  To the extent that these changes in behavior will affect maternal smoking, some
reductions in these excluded effects would also hikely occur, resulting in benefits The current study did not, however,
quantify these potential benefits in our calculations.
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¢ Second, an arbitrary additional conservative adjustment factor of 75% to this range
was applied, resulting in a base estimate of 12,000 to 24,000 heart disease deaths per
year.6

The same proportional breakdown between home (27%) and nonhome (73%) exposure
related deaths that was reported by EPA for lung cancers also applied here. Therefore, 3,240
to 6,480 heart disease deaths per year are estimated for home exposures, and 8,760 to 17,520
heart disease deaths per year are assumed to be associated with exposure outside the home.

The Value of Benefits from Reduced ETS Exposures

The reduction in exposure resulting from smoking restrictions will result in avoiding an
estimated annual average of 7,000 to 12,900 premature deaths over the first 50 years, and
approximately 7,500 to 13,000 annually thereafter.? The value of these reductions, when using
a “willingness to pay” measure8, and discounting future reductions at a rate of 3%, would range
between $33 billion and $60 billion per year.?

To this has been added benefits to be achieved from improved health, mostly to
children, including reduced incidence of lower respiratory tract infections, ear infections, and
asthma. These benefits are estimated at between $2 billion and $5 billion per year, most of
which is associated with reduced asthma induction among children. For asthma, this analysis
reflects an estimated reduction of between 1,200 and 3,000 cases annually. To value the

6 Some adjustment may be appropriate also because there appears to have been an increase in the survival
rate of heart disease patients over the past several years due to advances in medical technology.

7 The 7,500 to 13,000 annual premature deaths avoided is achieved gradually over a period of about 20
¥ears. It is based on the assumption that the gradual reduction in mortality risk from reduced ETS exposure would
ollow the same time pattern as the reduction in mortality risk for smokers who quit smoking. Available data suggests
that the reduction of lung cancer mortality risks for smokers who quit is gradually reduced over a 20 year peri
(DHHS, 1989). The decrease in mortality risk for heart disease is known to occur much more quickly {e -4 'Faeylor,
1992). Therefore, this analysis assumed that the decrease in mortality risk for heart disease takes place twice as
quickly as for lung cancer.

8 Willingness to l:;ay measures 1n this case reflect the value that persons assign to reducing their risk of
premature death The willingness to pay measure used for reduced exposures to ETS is $4 8 million per premature
death avoided. See Appendix A-1 for a discussion of this estimate.

Where possible, willingniess to pay measures as opposed to medical cost savings and savings in lost earnings
are used as the value of avoiding premature death. Using medical costs and lost earnings alone would represent an
incomplete measure of the economic value individuals and sodet{ assign to avoiding mortal risk. For example, using
only medical costs and lost earnings would imply that social well being 1s improved when individuals die just after
rctirement—before medical costs are high and just after salary income ceases. ’

9 It 1s estimated that smoking restrictions would induce 3% to 6% of current smokers to quit, and would
decrease by 5% to 10% the number of persons who each year become regular smokers The smokers who quit would
eventually die of old age, so this effect would be transitory. In addition, it would take about 50 years for the
reduction 1n smoking mitiation rates to fully reduce the smoking population by 5% to 10%.

It 1s estimated that smoking restnctions would reduce, by 10% to 15%, the number of cigarettes smoked by
the remaining smokers 1n a 24 hour period It has been suggested that some smokers may increase their consumption at
home 1n order to make up for lost consumption outside the home. No attempt was made to account for this possible
cffect on ETS exposures because this does not appear to be the general case, and because the estimate of red uced
consumption is a net reduction over the full day

April 20, 1994 ES-6



benefits from reduced asthma induction, a willingness to pay measure associated with chronic
bronchitis,10 which is also a chronic respiratory disease was used.

The total benefit from reduced ETS exposure includes both the benefits of premature
deaths avoided plus the benefits of reduced illness. The total benefits due to reduced ETS
exposure is thus estimated to be $35 billion to $66 billion per year.

Increased Comfort of Building Occupants

This analysis assumes that, all else being equal, no building occupant would prefer being
exposed to environmental tobacco smoke, and that most derive benefits from a smoke free
environment. With the exception of the health, productivity, and safety effects discussed
elsewhere, these benefits are largely intangible, and include such factors as reduced irritation
and reduced environmental odor, and less annoyance with tobacco smoke residuals left on hair
and clothing. These effects are more bothersome to some than others, but may be of
considerable importance to some persons.!! In the present study, no attempt was made to
quantify these benefits. However, because the overall results do not include the benefits of
increased comfort, and because of the pervasive use of conservative assumptions in this
analysis, it is expected that the estimate of total benefits from reduced ETS exposure is
conservative.

Savings in the Operation and Maintenance of Buildings

Smoking in a building involves implicit operational and maintenance expenses. In
addition to emptying and cleaning ashtrays, the smoke, ashes, and accidental burns on furniture
and carpets create an additional housekeeping and general maintenance burden. For example,
the Building Owners and Managers Association (BOMA) International reports that in a tightly
monitored program, a member firm experienced a 15% reduction in housekeeping costs when a
non-smoking policy was introduced. Maintenance costs were not covered in the monitoring
program. Changes that were observed included elimination of the need to empty or clean
ashtrays; reduction in high surface dusting and the dusting of desks and tabletops; reduced
detailed vacuuming around desks of smokers; and reductions in the cleaning of venetian blinds
and heating, ventilation, and air conditioning (HVAC ) vents. In addition, cleaning personnel
found that they spent less time moving articles on desks in order to remove ashes. BOMA
cautions that this was a tightly monitored program, and that actual experience may only
produce an average of 10 % in overall cleaning costs.12 Maintenance cost savings include less
frequent replacement of furniture, reduced cost of carpet repair , savings in the repair of
computer equipment operated by smokers, and sometimes less frequent painting.

The actual savings in both housekeeping and maintenance expenses are expected to vary
from building to building depending upon use (e.g., offices versus retail stores). A separate
estimate was therefore developed for different uses- offices, mercantile and services (retail),
food service, health care, assembly, education, lodging, and warehouse/industry. The cost

10 Based on willingness to pay measure for reducing the incidence of chronic bronchitis (Neumann. et al.
1994), the estimated value of avoiding chronic asthma 1s assumed to be $1.5 million per case.

11 Sce for example letters to the editor in the Journal of the Medical Association of Georgia, Vol 79, March
1990, page 273

12 Personal correspondence from James Dinegar, BOMA International to David Mudarri, EPA. January 1994
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saving estimates were then allocated just to the portions of those buildings for which they
would apply.13

Finally, it was recognized that the computed savings would not be realized in many
buildings for several reasons. First, some buildings already have partial smoking restrictions,
even though they do not comply with the requirements of H.R. 3434, so that these buildings
would have already experienced some savings from smoking restrictions. Second, it was
recognized that buildings for which permanent housekeeping and maintenance personnel are
fixed may not experience savings in the short term. Using survey data to indicate proportions of
establishments that experience maintenance savings, the square feet to which savings would
apply was decreased by about 40% in most cases.

For maintenance expenses, the high estimate is distinguished from the low estimate
primarily by the inclusion of items for which there was considerable uncertainty. Reduced
computer repair costs are applied only to the high estimate for offices. Savings in the
replacement of furniture are appliec only to the high estimate for offices, health care and
educational facilities, and to the high and low estimates for lodging and food service
establishments Carpet repair savings are included in the high estimate for offices and health
care, and in the high and low estimates for lodging and food service establishments.

Taking these factors into account, this analysis estimates that the operation and
maintenance savings would amount to about $4 billion to $8 billion per year.14

Effects on Productivity
On-the-Job Productivity Improvement§ from Reduced ETS

It is generally agreed that exposure to ETS reduces the productivity of “individual”
building occupants, probably more for nonsmokers than smokers, though no reliable basis for
quantifying this effect could be found. It is also likely that clearly defined and implemented
smoking policies will increase “organizational” productivity by reducing potential conflicts
between smokers and nonsmokers. Evidence suggests that well-run smoking restrictions are
popular among both employees and management, and that when they are well managed and
tailored to the social norms of individual worksites, they are effective (Andrews,1983; Hocking.
et al 1991, Hudzinski, 1990; Peterson. et al. 1988; Sorensen. et al. 1986; Sorensen. et al. 1991;
Stave. et al 1991) Nevertheless, no basis for quantifying effects on organizational productivity
could be found

Losses in Productivity from Restrictions to Smokers.

While reduced ETS exposure would likely have some positive impact on smoker’s
productivity, the inability to smoke at their work stations would likely have the opposite effect.
This could occur for two reasons. First, depending on their level of addiction, some smokers
who want to smoke, but are restricted, may become uncomfortable, and less able to work

13 For example, university classrooms do not generally allow smoking anyway, so that a smoking restriction
would result in savings only in the office spaces or other common areas in classroom buildings

14 The housekeeping and maintenance cost savings, when compared to the cost of implementing smoking

resinictions, including smoking lounges, suggest that some building owners may be induced to consider implementing
smoking restrictions in order to increase profits, even in the absence of smoking restriction legislation.
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effectively. Second, in order to smoke, smokers would have to leave the work station and go
either to a designated smoking lounge or outside to smoke. The resulting effect on productivity
would be limited because taking occasional breaks is already a normal part of the workday for
most persons. Thus, while it is likely that some decrement in productivity would result from
these two effects, it is not likely to be large relative to the productivity gains from reduced ETS
exposure, and it would be difficult to quantify.

Net Effect on Productivity

There are both positive and negative influences on productivity. The ETS effect would
increase productivity and apply to all employees. However, some smokers would work less
effectively and some would spend more time going to and from an allowable smoking area.
This may decrease productivity, but would apply only to smokers, and only to some portion of
the smoking population. Quantitative estimates of these effects could not be developed for this
study.

Benefits from Reduced Absenteeism

In addition to considerations of on-the-job productivity, smoking restrictions would
yield productivity gains by reducing absenteeism. After accounting for differences in
socioeconomic characteristics between smokers and persons who have never smoked, smokers
are estimated to have about 50% more workdays lost than persons who have never smoked,
and former smokers are estimated to have about 30% more workdays lost than never smokers
(Manning. et al. 1991).

There is a plausible presumption that an institutional environment that restricts smoking
and that supports abstinence will reduce cigarette consumption among smokers, increase
attempts to quit and quitting success rates, and reduce the rates at which nonsmokers take up
smoking. However, in 1989, the Surgeon General found that evidence of the effect of smoking
restrictions on actual smoking behavior was considered to be inconclusive (DHHS, 1989). Since
that time, a number of studies appear to support the conclusion that such restrictions have
some of the postulated effects on smoking behavior (see Appendix A).

Based on a review of these recent studies, it is estimated that between 3% and 6% of
current smokers would quit as a result of national legislation that restricts smoking. This would
result in an immediate decrease in the number of smokers and an equivalent increase in former
smokers We also estimate that the initiation rate for new smokers would decrease by 5% to
10%. This would ultimately result in an equivalent proportional reduction in the number of
smokers, and an equivalent absolute increase in the number of persons who have never smoked.
However, the effect of the reduced initiation rate would occur gradually over a 50 to 60 year
period. The average daily earnings including fringe benefits of smokers is about $104, and
discounting all future effects by 3% yields an estimated savings of under $0.5 billion per year.
Thus is quite insignificant when compared with other effects.

Savings in Smoking-Related Fires

Most smoking-related fire injuries and property losses are in residential environments,
which would not be subject to smoking restrictions. For example, between 1988 and 1990, there
was an annual average of some 1,328 smoking related fire fatalities in residences compared to
an annual average of 38 fatalities in nonresidential buildings (Miller, 1993). Likewise, property
damage due to smoking-related fires over the same period averaged some $316 million annually
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for residences, compared to $115 million annually in nonresidential buildings (Miller, 1993). As
a result, the savings from smoking restrictions would be minimal, and is estimated to be
approximately $0.5 to $0.7 billion per year. This estimate includes the effect of an estimated
reduction in cigarette consumption at home because of quitting and reduced initiation.

Benefits or Losses Regarding Smokers

Smoking restrictions comparable to those in H.R. 3434 would be expected to result in'
some reduction in overall cigarette consumption. Faced with restrictions on where they may
smoke, some current smokers may quit and some may reduce overall consumption. In addition,
these restrictions would also tend to discourage many nonsmokers, mostly teenagers,!5 from
becoming smokers.

These changes in behavior would result in significant improvements to the health of
smokers themselves, as well as other benefits such as increased safety and reduced property
damage from smoking-related fires. Based on the assumptions used in this analysis, EPA
estimates changes in smoking behavior would result in an average of 27,000 to 54,000 fewer
premature deaths per year among smokers during the first 50 years, and 47,000 to 92,000 fewer
premature deaths per year thereafter.!16 On average, smokers who quit or cut back would add
back an average of 5 to 8 years of life otherwise lost to smoking-related premature death. For
those nonsmokers who avoid becoming smokers, life is extended by an average of about 15
years.17

Clearly, these health benefits to smokers are highly significant, and, as a matter of public
policy, may be viewed as a benefit to society. However, there remain 45 million smokers who
purchase approximately 25 million packs of cigarettes per year, and about 1 million persons
become regular smokers annually. Since persons smoke despite the risks and costs, one would
presume that, provided these persons are rational, fully knowledgeable, and are able to
accurately assess the consequences of smoking, including potential addiction, the benefits of
smoking to them outweigh the risks and the costs. However, for a number of reasons, this study
does not attempt to estimate the economic value of the benefits or losses regarding smokers.

First, the economic measures traditionally applied to the health consequences of
pollution may not be appropriate to use in estimating the economic value of physical effects of
smoking that occur to smokers themselves. Exposure to pollution, such as ETS, is essentially
involuntary and uncompensated. Addiction arguments aside, smoking is a voluntary activity
that results in other consequences for smokers, some positive and some negative. These other
consequences are not reflected in measures of value for health risk reductions sometimes used
by EPA Applying such health risk valuation factors to health consequences for smokers would

15 CDC (1991)

16 The difference 1n death rates each year results from the different time patterns of the effects of quitting and
cutting back on consumption, and because the analysis assumed that it would take 602)'ears reduced annual initiation
to complete 1ts affect on the size of the smoking population. Therefore, the 54,000 to 92,000 premature deaths reflect
annual rates after 60 years for reduced initiation, In addition, this analysis assumed H.R 3434 would have only a
“one ime” effect on decisions to quit, rather than an ongoing effect. Therefore, the H.R. 3434-related quitting
eventually disappears as the cohort of smokers motivated to quit by H.R. 3434 dies from old age or other causes.

17 See Exhibit 6-8 of the main text.
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therefore inappropriately omit the value of all these other costs and benefits to smokers,
resulting in potentially biased measures of the welfare change to society.

Second, analysts disagree whether the traditional economic models one might use to
measure the welfare change to smokers can be reasonably applied, particularly given limits on
available data. To obtain reasonable estimates of the change in net benefits to smokers, these
traditional models require that the subjects -- smokers in this case - are acting rationally in
response to a free and open marketplace. Furthermore, these consumption decisions must either
be devoid of significant price distortions such as taxes and subsidies, or analytical corrections
must be made to take account of these distortions. With respect to the rationality requirement,
questions have been raised whether the rational consumer choice model applies given the
apparent addictive nature of smoking, or to the delicate question of smoking initiation by
teenagers.18 Questions have also been raised whether the consequences of taxes (e.g., cigarette
tax) and subsidies (e.g., tobacco farm subsidies, subsidized health care) significantly distort
consumer decision-making in this case.

Third, EPA is concerned that currently available data are insufficient to support using a
traditional economic model to estimate the change in net benefit to smokers caused by H.R.
3434. The reason for this is H.R. 3434 does not prohibit smoking outright, nor does it change
the purchase price or quantity of cigarettes available. Instead, H.R. 3434 only compels changes
in the location and/or time pattern of cigarette consumption. This would be expressed in
economic terms as an increase in the transaction cost of smoking, and the transaction cost
would vary widely among smokers. Since it is unclear how the slope of the demand curve for
cigarettes might shift in response to a nonuniform increase in transaction costs to smokers, a
reliable measure of the change in net benefits to smokers cannot be decided.

Based on the foregoing, this study makes no attempt at this time to quantify the
economic value of the consequences of H.R. 3434 to smokers themselves.

Comparing Costs and Benefits

While several elements of costs and benefits were not quantified, and bearing in mind
the limitations presented by the current analysis, two principal findings emerge. First, it is clear
that the benefits of smoking restrictions comparable to H.R. 3434 substantially outweigh the
costs for those items quantified in our analysis. Second, comparing the high estimate of costs
with the low estimate of benefits does not change the fundamental conclusions that benefits
significantly exceed costs.

It should be noted that no attempt was made in the current analysis to evaluate the
costs and benefits of altering provisions of the legislation. Throughout the analysis, no
exception in scope or timing of the provisions of H.R. 3434 were assumed. Clearly, changing
provisions such as the scope or timing of the restrictions would affect both costs and benefits.

18 Note, however, that some analysts subscribe to models of “rational addiction” which have been develored
and emgmcallv tested (Becker and Murphy,1988),(Chaloupka,1991). However, these models do not take account o
those who underestimate the strength of the addiction, or, who, for whatever reason, fail to appreciate the magmtude
of the adverse consequences

Nor do the models appropriately confront the difficult question of the consequences from teenage smokin
These models demonstrate that tecnagers tend to disregard the future consequences of smoking more so than do adults
(Chaloupka, 1991) Reducing teenage smoking 1s generally regarded as a benefit, and legslation in most States
prohibits the sale of tobacco products to teenagers.
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Comparisons with Alternative Baselines

Given the rapid increase in public and private smoking restrictions in the last few
years, it is likely that the future will bring additional restrictions without passage of H.R. 3434.
Of course, the future is always uncertain, and tobacco consumption and smoking restrictions
will be influenced in part by campaigns of tobacco and anti-smoking interests (Samuels and
Glantz, 1991, Macdonald and Glantz, 1994).

Three different baseline scenarios for the prevalence of present and future public and
private sector smoking restrictions were developed and compared. Each one assumes that
current levels of cigarette consumption are maintained into the future. The first baseline
scenario for smoking restrictions assumes that there are no current restrictions. This is the
artificial baseline used in the main text for analytic convenience. The second scenario assumes
that 23% of the population are currently covered by restrictions comparable to H.R. 3434, and
is the scenario used to characterize the costs and benefits of H.R. 3434. The third scenario
assumes that the recent increase in public and private restrictions would continue reaching a
maximum level in which 75% of the population is covered by smoking restrictions, in 10 years.

Alternative scenarios were also constructed which varied the assumption about future
baseline consumption of cigarettes, assuming that per capita consumption would continue to
decline for 10 years and 20 years, before levelling off. Similar to other major influences such as
the national educational campaigns about smoking, national legislation restricting smoking in
public buildings may contribute to continued downward trends in cigarette consumption.
Alternatively, these downward trends may continue or level off regardless of the advent of such
legislation. However, while recognizing that several issues were not quantified in this study,
sensitivity analysis indicates that, as in the case of alternative public and private restriction
policies, varying the assumed baseline trend of future cigarette consumption has no significant
effect on the result the benefits would be expected to exceed costs by a substantial margin.

Results using alternative baseline scenarios are summarized in Exhibit ES-3. The first
scenario presents results under an assumption that there are no restrictions currently in place
and that per capita consumption of cigarettes remains at current levels. This is the base scenario
used to calculate benefits and costs of smoking restrictions. The second scenario differs from
the first in that it assumes that 23% of the population is covered by policies which already
comply with H.R. 3434. This is the baseline we use to assess the impact of H.R. 3434. The
third scenario assumes that restrictive smoking policies will continue to be adopted in the public
and private sector without the passage of H.R. 3434, and that these will continue and achieve a
level of 75% compliance in 10 years and remain at that level thereafter. The fourth scenario
combines an assumption of 23% existing compliance with an assumption that per capita
cigarette consumption will continue to fall for ten years into the future at 3% per year, and then
remain constant after that. The last scenario is the same as the fourth except that per capita
cigarette consumption is assumed to fall for 20 years before it levels off..

Under all of the alternative scenarios presented in this analysis, assumptions about the
pervasiveness of future restrictions in the absence of H.R. 3434 have virtually no effect on the
findings that the benefits would exceed the costs.

A 3% discount rate is used for all scenarios. While the absolute level of estimated costs
and benefits are different under each scenario, our qualitative conclusions remain unchanged.
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Other Economic Considerations

The estimates of costs and benefits covered in this analysis are a subset of potential
economic consequences that policy makers may wish to consider.

Restoration of Lost Income

Implementing smoking restrictive legislation nationally would result in the restoration of
approximately $31,00019 for each pre-retirement year of premature death which is avoided
because of smokers who quit, cut back, or fail to become smokers because of H.R. 3434. On
average, we estimate that each premature death avoided because of quitting and reduced
consumption would add approximately 1.4 to 4 salary earning years, and each premature
death avoided from persons who refrain from becoming smokers would add approximately 11
salary earning years of life.20 When future values are discounted at 3%, this analysis estimates
that between $3 billion and $6 billion of lost income would be restored. A similar estimate was
not possible for persons exposed to ETS, though this effect should be considered. The
importance of this impact is enhanced to the extent that some children, spouses, the elderly or
disabled may be dependent on such income.

Reduced Burden on the Medical Service Industry

Every year, the average expenditure for medical services for smokers and former
smokers exceeds that of nonsmokers. However, this is partially offset by the fact that
nonsmokers live longer, and continue to consume medical services during the extra years of life.
When both of these factors are taken into account, the result is a net excess burden on the
medical service industry of about $35 billion per year due to smoking.21 Assuming that changes
in the excess medical expenditures due to smoking restrictions would be proportional to
changes smoking related premature deaths, this analysis estimates that every reduction in
annual premature death would represent an annual reduction of $85,000 for medical services.
Accordingly, when future savings are discounted at 3%, H.R. 3434 would reduce annual
expenditures for medical services by $2.3 billion to $4.7 billion per year. It is not clear from our
analysis what net impact reduced exposure to ETS would have on the medical service industry.

Potential Cost to Social Security and other Pension Funds

Persons who would otherwise have died prematurely would live longer under smoking
restrictions and collect pensions and social security during those extended years. Each
premature death avoided for smokers who quit, cut back, or fail to initiate smoking represents
an extension of life of about 5 to 7 years beyond the age of 65, during which time they would be
eligible to collect a pension annuity. Data are not currently available to support a similar
estimate for ETS exposed individuals.

19 The esimated annual earnings of smokers 1s inflated by 20% to account for earnings after the age of 65,
based on OTA (1993)

20 Salary earning years are assumed to be years prior to the age of 65.

21 Thus 15 estimated from information provided by Hodgfon (1992) who compares excess medical costs over
the hfetime of persons who have ever smoked , and persons who have never smoked Simular data and procedures were
also used by Manning et al (1991)
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Reduced Revenues from Cigarette Sales and Excise Taxes

Implementation of national legislation to restrict smoking in public buildings would
reduce overall cigarette consumption by approximately 11% to 17%, and this impact would
occur within the first few years of implementation. This would result in a corresponding
reduction in cigarette tax revenues.22 However, these could be offset, to some extent, by the
social benefits of alternative agricultural production or other taxable uses of farmland.

Employment Dislocations

Reductions in demand for cigarettes and medical services would involve some
temporary dislocations of persons employed in these industries.

Conclusions

Given data limitations, and the uncertainties inherent in cost-benefit analysis of public
health and environmental policies, this analysis does not purport to provide definitive
conclusions about the overall merits of national smoking restriction legislation.

Nevertheless, while recognizing that several effects of H.R. 3434 including effects.on
productivity, comfort from reduced exposure to ETS, and the net losses or gains regarding
smokers, were not quantified, this analysis demonstrates that, for those items that were
quantified, the estimated benefits of H.R. 3434 exceed the estimated costs by a substantial
amount. This analysis suggests that the net effect of these excluded items would have'to
represent a loss of $39 billion to $72 billion per year for costs to exceed benefits.

As suggested in Exhibit ES-4, the overall findings of substantial net benefits is not
altered by comparing high costs to low benefits, or by alternative discount rates. Furthermore,
while the magnitude of the net benefits specifically allocated to H.R. 3434 is dependent on one’s
assumptions about baseline conditions, these assumptions go more to the question of whether
or not to capture these net benefits through national legislation or by other public and/or
private initiatives.

2 For an excellent comparison of what smokers pay in excise taxes, medical expenditures, and contribution to
retirement funds, relative to the value of the services they receive for those payments, see Manning et al. (1991).
However, the net monetary payments made by or to smokers is not a usefulpindex for measuring the overall social
benefits or costs of smoking restrictions. As previously described, willingness to pay measures are more appropriate.
Also, our costs and benefits do not count transfers of costs or benefits from one group in society to others.
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Fvhibit ES-1: Summary of Costs and Beneflts*

Aane=27% Restrictions

Cost of Imptementing the Leglslation

Smoking Bans
Smoking Lounge
Natlonal Enforcament

Benefits from Reduced Exposure the ETS

Value of Premature Deaths Avoided
Home Exposure

Improved Heatth'
, 40 Cord

Housekeeping
Maintenance

Net Change In Productivity
Savings in Reduced Smoker Absenteeism
Savings in Smoking Related Fires

Vatue of Injuries and Deaihs Avoided

Residential
NonReslidential

Pmﬂ Damage Avolded

****3% Discount Rste"*** ***5% Discount Rste*** **7% Discount Rate**
Low Estimate High Estimate Low Esitmate High Estimate Low High E
{Millions of Dollars) {(Mions of Dollars) {Milllons of Dollars)

470 1,437 475 1,451 480 1,464
123 350 123 350 123 350
270 703 275 718 280 729
77 385 77 385 77 385
34,084 65,041 33,180 81,924 31,088 590,803
559 2,018 530 1.911 509 1,836
NonHome Exposure 32,229 57,988 30.555 54,976 29.351 52.810
2,095 5,037 2,095 5,037 2,095 5,037
L] [] [] ' 8| . [ []
Savings In Operating and Maintenance Expanses 3,989 7.714 3,969 7.714 3,969 7,714
2,983 3,386 2,983 3.366 2.983 3,386
986 4,327 988 4,327 986 4,327
[ ] » » 8 L] [
172 344 144 200 128 256
489 [ 1 1) 460 694 460 094
228 452 228 452 226 452
157 149 157 149 157 149
86 93 88 93 86 93
Benefita Wihout Regard to Smokers [2] 39,023 72,356 37,287 89,170 36,041 858,884

Bonefits or Losses Regarding Smokars

Quit Smoking

Reduced Consurrption

Reduced Inlilation
Total

Benetit Losses to Smokers

Annusl Average over 30 Yesr Perlod

Annusl Rate Afw 30 Yeare

‘Totals may appear to be greater than the sum of individual items due to rounding

# Not quantiied Soe text for discussion
1. Most of this estimate is due to the estimated value of
of uncertainty of ks magnitude

2 Considers just the above cosis and beniits
3 A danth

Low Estimate Migh Estimate Low Estimate High Estimate
4,198 8,391 0 0
20,178 39,401 30.582 59.768 [1)
2,934 5,869 [3) 15,968 31,838 [3)
27,306 53,691 46,550 91,703
[ a L] [ ]
' ion In child The high est in Exhibit ES-1 Is reduced by 50% b

I pr after 60 yoars
constant valve

in pr dearths

over the first 60 years betore it reaches a




Exhibit ES-2a‘ Estimates of U.S. Nonsmoker Annual Mortallty Assocliated With
Exposure to Other People’s Smoke

MORTALITY U.S. EPAl.e CENTERS FOR OTHERS COMMENTS
DISEASE
CONTROL?

Lung Cancer {ICD 162-163) 3,000 Total 3,8003 124, 240 to 20005 ETS a Group A carcinogen

ETS concentrations similar
Home ETS sources 800 - 3008, 30007, 50008 in smolung homes and
offices Generally higher
Other ETS sources 2,200 - 40007 In restaurants

Other Cancers b 11,000-12,0007 10 Limited ewidence for
cancers other than lung

Heart Disease (410-414) 32,000- Ewvidence continues to

40,0007 t0 11 mount on ETS and heart

disease

Burn Deaths 1,300 2 120013, 15013v Due to fires iibhated by
smoking materials

Spontaneous Abortions 145,00014

Sudden Infant Death Syndrome c 700 1,900'4

Respiratory Conditions, newborn 2,000 4,40014.9 Estimates are based on

(769-780) maternal smoking

4,40014.9
Short Gestalion, Low Bithweight 900
(765)

SsEPA! evaluated only the respiratory hazards of ETS, also, was the only source to breakdown home vs nonhome nsks

bDeaths to children under age 18

cEPA?' concluded that maternal smoking 1s a strong nsk factor for SIDS ETS exposure to the newborn s also considered to be
a nsk factor for SIDS

d9Defined by DiFranza as pennatal deaths, which includes stiliborns

-

US EPA (1992) Respiratory Health Effects of Passive
Smoking Lung Cancer and Other Disorders EPA/600/6-90/006F

2 Ceonters for Disease Control (1991) Smoking Atinbutable
Mortality and Years of Potential Life Lost - U.S. 1988 MMWR 40 62-71
3 Modified by CDC from National Research Council (1986)
Environmental Tobacco Smoke Measunng Exposures and assessing health effects Washington, DC Academy Press
4 Arundel (1987)
5 Vutuc (1984)
6 Wigle (1987)
7 Wells (1988)
8 Repace and Lowry (1985)
9 Russet et al (1986)
10 Glantz, S and Parmley (1991) Passive Smoking and Heart
Disease. Epidemiology, Physiology and Biochemistry Circulation 83-1-12
" Steenland, K (1992) Passive Smoking and the Risk of Heart
Drsease. JAMA 267 94-99
12 Adapted by CDC from Federal Emergency Management Agency, 1990
13 Millgr, AL (1993) The U S smoking-matenal hre problem
through 1990 The role ol ighted tobacco products in fire Natonal Fire Protechion Association, Quincy, Mass, March 1993
14 DiFranza, JR (1993) Tobacco Abuse Morbidity and

Mortality in the Pediatnc Population due to the Use of Tobacco Products by Other People Submitted to JAMA



Exhibit ES-2b- Estimates ot ETS-Attributable Morbldity in Chlldren Due to Home and
Nonhome Sources

MORBIDITY» HOME NONHOME
US. EPA! DiFranzat4

Low Birth Weight (<25009) 59,000°
Adrussion to Neonatal Intensive Care Units 25,0000 ©
Operations on Tonsils or Adenoids 27.000° 30,0000
Tympanotomy Operations 139,000 160,000°
Episodes of Outs Media 2,366,000 2,800,000
Asthma Exacerbation 300,000 - 700,000 536,000 100,000 - 300.0009
Asthma Induction 12,000 - 40.000n 1,000 - 5,0009 h
Physician Visits for Cough 2,176,000 3,400,000
Lower Respiratory Tract In'lechops 135,000 - 270,000 885,000 - 1,138,000 15,000 - 30,0009 !
(Pneumonia, Bronchitis, Bronchiohtis)
Fire-Related Injunes 359«

sAge < 18 years, unless noted otherwise

5From maternal smoking dunng pregnancy

¢DiFranza provides cost estmates of 302 m - 773 m §
9Age < 15 years

*As estmated by US EPA based on results from DiFranza'4
fPhysician wisite

9As estmated by US EPA based on results from US EPA?
hNonthreshold model, Z=10

Under 18 months of age only

iBronchitis 1n children under 18 years plus pneumonia in children under 5 years
kFrom all sources of smoking matenals



i ral3: Analysis of Alternative Baselines*

Low Estimates [1]
Scenario # Scenario #2 Scenario #3 Scenario #4 Scenario #5
Raw Baseline Current Baseline 75% Restrictions Current Baseline Current Baseline
No Restrictions 23% Restrictions In 10 Years 23% Restrictions 23% Restrictions
(1990 Cig. Cons) (1990 Cig. Cons)) (1990 Cig. Cons.) Contin Cons Decl| Contin. Cons. Decl.
10 Years 20 Years
2] 13] [4] [5] 8]
-- L Of DOllBrS)--nom e oo e e e e
Cost of Implementing the Legisiation 610 470 209 456 382
Benetits from Reduced Exposure the ETS 45,303 34,884 15.521 33,864 28,364
Savings In Operating and Maintenance Expenses 5,154 3,969 1,766 3,853 3,227
Net Change In Productivity = # £ » »
Savings In Reduced Smoker Absentesism 2239 172 b g 167 140
Savings In Smoking Related Fires 609 469 209 455 381
Net Benelits 50,679 39,023 17,363 37,883 31,730

“Totals may appear to be greater than the sum of individual items due 1o rounding.
All estimatas usa 3% discount rate, and assume tha sama enforcemaent cost of $100 million.
This is the basic scenario usaed in the main tex!.

Assumes no additional complianca after 10 years.

nawN

years, and than level off.

The principal estimates in the lex! for assessing the effects of H.R. 3434 are based on this scaenario.

Per capita consumption has dedined by about 3% per year from 1980 t