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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 envi: onments 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 estabhshments 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
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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.

Summary Results

This analysis indicates that passage of H.R. 3434, or sim:uar 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. Major 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-
reiated 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 sub~tantial. However, these losses would be offset to some
unknown extent by the benefits of iLaproved 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 1oss to society, the net effect of all unquantified costs and benefits - includin-
some important costs and benefits to smokers themselves - would have to be additiosul
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.
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General Methodology
Assessing Annual Costs and Benefit

This ana]ysxs 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 converted to equivalent annual values using a 3% social discount rate.
Sensitivity analyses using 5% and 7% dlscount 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 leve!s, 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.1

- 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

~ 1As this report was being prepared, the President signed into law the Goals 2000: Educate America Act.
This legislation restricts smoking in all federally funded primary and secondary schools and in day care centers.
Because a sensitivity analysis is presented of the alternative baseline assumptions, no specific adjustments to
account for this new law were made to the 23% baseline calculations used to assess the effect of HR. 3434.
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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 absoluts levels of incremental
costs and benefits attributable to H.R. 3434 are sensitive to assumptiorns 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.. ,

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 baszline 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 o >i.R. 3434, establishme - would incur the costs
of establishing a policy, communicating the policy to employees o1  ~ntele, posting signs,
assuring compliance, and possibly offering smoking cessation servic... 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 :-ith the constr-. :.on

and maintenance of smoking lounges. Smoking lounges meeting ::: requirements of H.R.
3434 would be required to meet stringent siandards cuncerning ver:... ztion and other _
provisions to insure that the air in the lo::~:7e does not enter other - :rts of the building. In -
addition, smoking policies involving sm.:- :\g lounges are generz:: associated with greater
- complaints and with lower reported satissaction than smoking bans, and smoking bans are

becoming increasingly popular (Sorensen. et al. 1991; 1991a, 1992; Stiliman. gt al. 1991).
Finally, the structural features of many existing buildings make it infeasible or cost
prohibitive to construct a smoking loungs 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 fo: smoking lounges. For
the 10% to 20% of establishments which opt to build smoking loun; « s, the cost of those
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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 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 Consequenées 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.

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

10 Individuals Under 18 Years of Age: Proposed Ruje.

4 Even when smoking restrictions are passed at the state or local level, campaigns o nullify the
legislation or to preempt local legislation with weaker state legislation can involve the expenditure of significant
resources on both sides of the issue. No attempt was made to quantify current costs to state and local entities,
though national legislation would be expected to reduce many of these costs. For an excellent analysis of this issue
as it is manifested in California, see Macdonald and Glantz (1994),
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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 assoclated 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 azijustment relates to heart disease. The American Heart
Association estimates that between 35,000 and 40,000 heart diseas¢ deaths occur ever: - sar
because of ETS (Taylor, 1992). This is based on studies in which estimates of the effec: of
ETS on heart disease fall in the range of 32,000 to 40,000 deaths per vear as presented in
Exhibit ES-2a. Because these estimates are substantial, and because £PA did not formally
assess heart disease risks in its ETS risk assessment (EPA, 1992), two conservative
adjustments to these figures were made.

o 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.

e 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

5 While the primary route of exposure is maternal smoking, it is estimated that smoking restrictions
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 likely occur, resulting in benefits. The
current ltudy did not, however, quantify these potential benefits in our calculations.

6 Some adjustment may be approoriate also bacause 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 tachnology.
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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 benefits from reduced asthma induction, a willingness to pay measure associated with
chronic bronchitis,1¢ 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.

7 The 7,500 to 13,000 annual premature deaths avoided is achieved gradually over a pericd of about 20
years. It is based on the assumption that the gradual reducticn in mortality risk from reduced ETS exposure
would follow 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 period (DHHS, 1989). The decrease in mortality risk for heart disease is known to occur much more quickly
{e.g. Taylor, 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 pay measures in this case reflect the vaiue that persons assign to reducing their risk of
premature death. The willingness to pay measure used for reduced exposures to ETS is $4.8 mllhon per
premature death avoided. See Appendix A-1 for a discussion of this estimate.

. Where possible, willingness 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 vaiue individuals and society assign to avoiding mortal risk.
For example, using only medical costs and lost earnings would imply that social well being is improved when
individuals die just after retirement—before medical costs are high and just after salary income ceases.

9 It is 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 in smoking initiation rates to fully reduce the smoking population by 5% to 10%.

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

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

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 inciuded 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 cleanir; of venetian blinds and heating, ventilation, and air conditioning (HVAC )
vents, In addition, cleaning personne! 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 «nst savings include less frequent replacement of furniture, reduced cost of
carpet repair :avings in the repair of computer equipment operated by smokers, and
sometimes less frequent painting.

_ The actual savings in both housekeeping and mai:ienance expenses are expected to
vary from bu:.;ing to building depending upon use (e.g., offices versus retail stores). A
separate estim.:ie was therzfore developed for different uses: offices, mercantile and services
(retail), food service, health care, assembly, education, lodging, and warehouse/industry.

11 See for example letters to the editor in the Journal of the Medical Association of Georgia, Vol. 2,
March 1990, page 273.

12 Personal correspondence from James Dinegar, BOMA Intecrational to David Mudarri, EPA, January
1994.
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The cost 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 applied 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. Catpet 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 Improvements from Reduced ETS

It is generally agreed that exposure to ETS reduces the productivity of “individ
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. gt al, 1988;
Sorensen. et gl. 1986; Sorensen. g,t_a.l. 1991; Stave. gt al. 1991). Nevertheless, no basis for
quantifying effects on organizational productivity could be found.

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 buiklings.

14 The housekeeping and maintenance cost savings, when compared to the cost of implementing
smoking restrictions, 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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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 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 likeiv to be large relative to the productivity
gains from reduced ETS exmosure, 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 smoiing. 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

April 20, 1994 - ES0




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. This 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 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-

15 cpC (1991).

16 The difference in 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 60 years reduced
annual initiation to complete its 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
HLR. 3434 would have only a “one time” 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.
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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 persans 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, -or 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 .1y not be appropriate to use in estimating the economic value of physical effects
of smoki::.. that occur to smokers themselves. Exposure to pollution, such as ETS, is
essenhany mvoluntary 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 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 linats
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 1o
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 smeiing initiation by teenagers.1® Questions have also been raised whether the
consequences oi :axes (e.g., cigarette tax) and subsidies (e.g., tobacco farm subsidies,
subs.dized health care) significantly distort consumer decision-making in this case.

17 See Exhibit 68 of the main text.

18 Note, howsever, that some analysts subscribe to models of “rationa} addiction” which have been
developed and empirically tested (Becker and Murphy,1988);{Chaloupka,1991). However, these models do not
take account of those who underestimate the strength of the addiction, or, who, for whatever reason, fail to
appreciate the magnitude of the adverse consequences.

Nor do the modals appropriately confront the difiicult question of the consequences from teenage
smoking. These modals demonstrate that teenagers tend to disregard the future consequences of smoking more
50 than do adults (Chaloupka, 1991). Reducing teenage smoking is generally regarded as a benefis, and legislation
in most States prohibits the sale of tobacco products to teenagers.
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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 bzanefits 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.
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
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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 Jevels. 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 achicve a level of 75% compliance in 10 years and remain
at that-evel thereafter. The fourth scenario combines an assumption of 23% exis
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, assumpﬁons 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 differert under each scenario, our qualitative conclusions remain
unchanged. .

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. -
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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 billior. per year due to smoking.2! 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

1? The estimated annual earnings of smokers is inflated by 20% to account for earnings after the age of 65,
based on OTA (1993).

2 Salary eamning years are assumed to be years prior to the age of 65.

21 This is estimated from information provided by Hodgson (1992) who compares excess medical costs
over the lifetime of persons who have ever smoked , and persons who have never smoked. Similar data and
procedures were also used by Manning. et al. (1991).
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they would be eligible to collect a pension annuity. Data are not currently available to
support a similar estimate for ETS exposed individuals.

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 wouid
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 ne* losses or gains regarding
smokers, were not quantified, this analysis demonstrates that, fur 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 1o
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 ::.izh 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.

22 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 paymer:ts, see
Manning. sial. {1991). However, the net monetary payments made by or to smokers is not & usefu. :ndex 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 di: ::0t count transfers of costs or benefits from one
group in society to others.
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Exhibit ES-1;: Summsry of Costs and Benefiis®

Banse2d% Reslricions
++++3% Discount Rate*** **+5% Discount Rate*** 7% Discount Rate™ ‘
Low Estimute High Estimale| Low Estimate High Eslimate Low Estimale  High Estimate
{Miitons of Doliars) ‘ | {Miltiona &f Dolars) (Milons of Dollare)

Coat of implementing the Leglsiation AT0 1,497 4718 1,481 480 1,484
Smoking Bans 123 aso 123 350 123 360
Smotking Lounge . 210 703 275 718 280 720
National Entorcament . 77 ass 77 3es 17 388

Beneflis from Reduced Exposuls the ETS 34,804 88,041 . 23,188 1,024 21,058 50,503
Vaive of Premalure Deaths Avoided
Horme Exposure 859 2,018 530 1,011 809 1,808
. leh'm Exposine 32,220 57,908 30,5558 54,078 28,351 82,810
Improved Health 2,096 5,087 2,095 5,037 2,008 5,037
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Savings in Opersting end Maintenance Expenses 2,088 7,114 ER 1) .14 3,908 .14
Housskeeping ' 2,99 3388 2983 3,388 ' 2,083 2,388
airtensnce (11 ] 4,327 ass 4327 986 4,327
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Savings In Reduced Smoker Absenteslam 172 144 144 30 128 254 |
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o D10BOY Obringe Aveided s 23 s 33 s 83
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Reduced Consumption 20,178 20,421 30,582 s0,768 |1}
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“Totals mey appssr fo be greates than the sum of individual ems duw to rounding. L !
# Not quantified. See text for discussion.
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of s magnitude. .
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Elhlblt ES-2a: Estimatea of U.S. Nonsmoker Annual Mortality Asacclated With
Expoaure to Other Psople's Smolis

MORTALITY U.8. EPA'e CENTERS FOR OTHERS COMMENTS
DISEASE
. CONTROL? ‘
Lung Cancer (ICD 162-183) 3.000 Totst 3,8000 124, 240 W 20008 ETS a Group A carcintgen.
‘ ETS concenirations similar
Homs ETS sources 800 - 300°, 30007, 5000  In smoking homes and
) offices. Generally higher
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-cancers other than king
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Exhiblt ES-2b: Estimates of ETS-Attributable Morbidity In Children Dus to Home and
Nonhome  Sources
MORBIDITYs HOME 'NONHOME
’ U.8. EPAY, , DiFranza'

Low Birth Welght (<2500g) ' 50,0000
Admission to Neonatel intensive Cars Units 25,0000
Oparations on Tonsits or Adencids _ 27,0004 30,0004
Tympanciomy Operations’ 139,000 160,000+
Eplsodes of Oftls Media 2368,000 2,800,000°
Asthma Exacerbation 500,000 - 700,000 538,000 100,000 - 306,000
Asthma Induction 12,000 - 40,0000 1,000 - 50008
Physician Vishs for Cough ) 2,176,000 2,400,000%
Lower Respiratory Tract infections 135,000 - 270,000 885,000 - 1,138,000 15,000 - 30,0008
{Pneumonia, Bronchitls, Bronchiolitis)
Fire-Related Injuries 3504

SAge < 18 years, Unisss noled otherwise

bFrom matemal smoking during pregnancy

¢DiFranza provides cost estimates ol 302 m - 773 m §

Age < 15 years

*As astimated by U.S. EPA based on results from DiFranza'4
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BAs astimaied by U.S. EPA based on results from U.S. EPA?
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IUnder 18 months of age only

IBronchhis in children under 18 years plus pneumonia in children under 5 years
*From all sources of smoking materials




Exhiblt ES-3: Analysis of Alternative Baselines*

Low Estimstes [1)
Scenatie H Scenatio 12 Sceneric 13 Scenarleo M Sosnarie M
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Exhlbit ES-2: Benefits Minus Costs
Basex23% Restrictions
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The Costs and Benefits of Smoking Restrictions

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

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 estabhshments 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 regardmg 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.




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 potenhally significant costs and benefits to smokers. For various reascns
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. Major benefits include those associated with reduced
exposure to environmental tobacco smoke (ETS) an:/ 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 commitme::: 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 additior:. a
previous version of this report was reviewed by several economists in the public and
private sectors,
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General Methodology
Assessing Annual Costs and Benefits -

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 cost 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 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 was 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 falling steadily over the past several years.
In addition, recent survey data suggest that many establishments already have some form
of smoking poh's:y, and the percent of establishments that 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 concemning the prevalence of smoking policies
already in place. 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 assessing the.effects of H.R. 3434. 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.1

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

1 As this report was being prepared, the President signed into law the Goals 2000: Educate America Act.
This legislation restricts smoking in all federally funded primary and secondary schools and in day care centers.
Because a sensitivity analysis is presented of the alternative baseline assumptions, no specific adjustments to
account for this new law were made to the 23% baseline calculations used to assess the effect of HR. 3434.
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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 Jmpacts
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.
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Assessment of Costs and Benefits
In A Society With No Smoking Restrictions

In this section,the costs and benefits associated with smoking restrictions are assessed
from a hypothetical baseline in which we assume that no restrictions in the public or
private sector are currently in place. The results in this section may be interpreted as
measuring the cost and benefit differences between a society with smoking restrictions
versus a society without such restrictions. After completing the analysis using this
hypothetical baseline, the costs and benefits of H.R. 3434 are assessed under estimates of
current baseline conditions, and the sensitivity of these results is evaluated using
alternative baseline assumptions.

‘Section 1. Cost of Implementing Smoking Restrictions

Cost of Implementing Smoking Bans

Despite the apparent wide use of some forms of smoking restrictions, there are no
published data on the cost of compliance. While many establishments have smoking
policies, it is not common for them to develop compliance cost information. Some
preliminary data on compliance costs for worksites may be published soon as part of the
Community Intervention Trial (COMMIT) project sponsored by the National Cancer
Institute (Lewit, 1993). In the absence of specific data, estimates are developed for start-up
costs which would occur initially, and for recurrent costs associated with maintaining the

policy once it was established.

In establishing smoking bans nationally, responsible entities would incur initial
costs to develop the policy, assign responsibilities, print and distribute information, print
and post signs, remove ashtrays and cigarette vending machines, provide outdoor
receptacles, and develop compliance procedures. Initial costs include a one time increase in
participation in smokmg cessation programs. Subsequent to these initial start-up costs,
~ establishments will incur annual costs for policy maintenance. The estimates used in this

analysis are provided in Exhibit 1-1. For simplicity, the estimates were developed for a

prototype company with 1,000 employees.

According to Bureau of Labor Statistics (BLS) data, in 1990 there were approximately
118 million people in the employed civilian labor force (excludes military). Subtracting
approximately 8 million for those who work in farming and the construction trades leaves
110 million persons employed indoors. The 110 million figure is used as the basis for
calculating national costs of implementing smoking bans nationally.

The national cost estimate is presented in Exhibit 1-2. Initial costs are annualized in
two ways. First, all the initial costs will be experienced in the first year or so that the policy
is initiated. The annual equivalent of that initial cost is the interest cost at the appropriate
interest rate.2 In our analysis, we use a 3% social discount rate for our calculations.

2 Since the relevant quantity is the equivalent annual cost that would occur every year, in perpetuity, this
is equivalent to borrowing the money and paying interest but no principal every year.
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Second, the initial costs will recur when new establishments are formed. We assume a 15%
turnover rate every year, so that 15% of the initial cost will be experienced every year by
these new establishments.3

Outdoor Sheliers with Smoking Bans

A few firms that have thus far established smoking bans now provide some form of
outdoor smoking shelter for smoking employees. We assume that 10% of firms that ban
smoking will provide this feature, so we included an estimate in our calculations.

A 9’ x 12’ free standing shelter (similar to a bus shelter) of aluminum frame with
acrylic glazing would cost about $4,800 or $44 per square foot (Means,1991). Less elaborate
structures, such as a bench under available shelter would cost considerably less. The cost of
outdoor shelters is assumed to be, on average, about the same as the cost of indoor shelters,
or about $25 per square foot. Maintenance costs are included in the cost of establishing a

smoking ban.

Costs of Smoking Lounges

Smoking Lounge Requirements

H.R. 3434 requires that specifically designated smoking lounges meet appropriate
standards for ventilation. To be properly ventilated, a smoking lounge should meet the

following requirements (EPA 1993, ASHRAE 1989).

¢ Air from the smoking lounge should be directly exhausted to the outside by an
exhaust f2n. Air from the smoking lounge should not be recirculated to other parts
of the t.uiding. This may require that the plenum (the space between the ceiling
tiles and the next floor) be sealed and isolated from the remainder of the building.

* More air should be exhausted from the lounge than is supplied at all times. This
insure: that the area is under negative pressure, so that smoke does not drift to
surrounding spaces.

* The ventilation system should provide the smoking room with 60 cubic feet per
minute (cfin) of supply air per smoker. Smoker densities of 7 persons per 100 square
feet are often assumed. This air may be supplied by air transferred from other parts
of the building such as corridors.

* Nonsmokers should not have to enter the smoking room for any purpose.
Construction of separately ventilated lounges in existing buildings may require

modification of the building ventilation system to isolate return air and establish the
exhaust system. Because of the requirement that air be exhausted directly to the outside,

3 An establishment here is any new business, as distinguished from a new building. It is assumed that
any new establishment would experience the initial costs of establishing a policy.
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rooms with an outside wall or on the top floor are preferred. On the outside, exhaust vents
must be adequately separated from the air intake vents which supply outside air to the
building’s ventilation system. The exhaust air may have to be filtered to avoid soiling on
windows and on the outside surface.

There are three options for supplying ventilation air to the smoking area. The first
is to transfer air from surrounding spaces. This may enter through grills in the door or
through a separately constructed supply duct. The second option is to supply air from the
main ventilation system, and the third option is to provide a dedicated supply air system
for the smoking area. The first option is the cheapest but also the most susceptible to
creating ventilation imbalances that compromise the integrity of the building’s ventilation
system and may generate complaints. The second option requires that the ventilation
system have sufficient capacity to satisfy the supply air requirement for the room and still
meet the demands of the rest of the system. While most systems are built with excess
capacity, a recent increase in ASHRAE requirements for outdoor ventilation (ASHRAE
1989), or higher than designed occupant densities, may reduce that excess. The last option is
the most expensive, but will offer the best guarantee that the system operates without

complaint.
Number and Size of Lounges

It remains to estimate the lounge area that would normally be supplied to satisfy the
smoking population in those establishments that choose this option. There are no
published guides to help make this estimate. Therefore, the analysis derives an estimate by
formulating an example of a site with 100 smokers. Each smoker is assumed to smoke
before work and during lunch which will be outside of the building, and will take a 15
minute break once in the morning and once in the afternoon. Each break will take 3
minutes in transit, and 12 minutes in the smoking lounge. - Smokers will visit the lounge
over a two hour period, averaging 50 smokers an hour. If evenly distributed over the hour,
there would be 10 smokers in the lounge all the time. Assuming a 50 percent variance for
peak use gives an estimate of 15 smokers in peak use. Smoking lounges may be designed .
for 7 smokers per 100 square feet (ASHRAE 1989). This means that about 200 square feet of
smoking lounge would be needed to satisfy a peak demand of 15 smokers. The design
parameter then is to build 200 square feet of smoking lounge for every 100 smokers to be
accommodated, or 2 square feet of lounge per smoking occupant. Exhibit 1-3 provides an
estimate of the lounge construction requirements. _

Each smoker may count as a smoking occupant in different buildings. For example,
a smoker spends some time at work, some time in a restaurant, in a sports facility, etc.
Therefore, the number of potential smoking occupants rather than numbers of smokers is a
better measure for estimating the number of smoking lounges that may be built. In 1990,
there were approximately 46 million smokers in the United States, and about 65% of the
adult population was employed. Assuming the same employment rate for smokers would
‘give us an employed smoking population of about 30 million persons who are the smoking
occupants for the nation’s workplaces.- In addition, there were approximately 117 million
seat or bed accommodations in educational facilities, restaurant facilities and hospitals (DOE
1991). Assuming a capacity utilization rate of 80%, gives us approximately 100 million
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accommodations, of which 25% (25 million) will be used by smokers (About 25% of the
population are smokers.). Thus, the total smoking occupant base for our calculations is
taken to be 30 million plus 25 million or 55 million smoking occupants.

Cast of Construction and Maintenance of Smoking Lounges

A significant cost element for smoking areas inside buildings is the potential cost of
ductwork. Since the area must be exhausted directly to the outside, rooms in the interior
portion of the building will require horizontal and/or vertical ducts. Vertical ducts would
be used to carry exhaust air from lower floors to the roof of the building through the cer--al
core of the building. Horizontal ducts would be used to reach the central core, or to exh-: ist
the air through an outside wall. The building structure can make vertical duct construc:ion
prohibitive in existing buildings. Exhausting through the exterior wall can create films of
exhaust materials on windows unless the exhaust air is properly filtered, or the exhaust air
may infiltrate back into the building under certain conditions.

The Building Owners and Managers Association International (BOMA) reports that
retrofitting ventilation systems to accommodate smoking room ventilation requirements is
very costly, if not impossible in some cases. In new buildings, the design and installation of
separate ventilation systems is reported to cost $30 - $50 per square foot (Hurwitz 1993).

Based on conversations with Digital Equipment Corporation and Connecticut
Mutual Life Insurance, Environmentat! Health & Engineering (EH&E) (1992) suggests that
lounges cost on the order of $40 - $50 per square foot, but could be as low as $20 per square
foot if the room is already adequately enclosed, furnishings exist, and the room can be
exhausted to a nearby exterior wall with minimum difficulty.

A firm in Dallas, Texas has made a business of providing smoking lounges to
commercial establishments (Poynter 1993). The firm avoids vertical ducts, filters the
exhaust air to avoid filming on windows, and provides a service contract to building
owners which allows them to pass on the expense to tenants. According to its advertising
literature, the firm would charge approximately $30 per square foot up-front costs plus an
annual cost of about $25 per square foot to completely maintain the space and the
ventilation equipment. This includes the rental fee for the space.

National Cost of Comzpliance under the Smoking Lounge Option

The Poynter 1993 estimate for indoor lounges is somewhat lower than the other
estimates. However, it falls within the EH&E range, and is based on real market experience.
Further, it is reasonable to assume that the indoor smoking lounge option will b« .sed only
when the costs are sufficiently low to make this option attractive. The Poynter estimate is
used to calculate compliance cost. It is then increased by 30% to provide a high estimate.
Calculations are provided in Exhibit 1-4. An initial average cost of $25 per square foot
would be experienced by all establishments that choose to provide interior smok:-ig
lounges to accommodate smokers. This is translated into an annual equivalent cost using a
3% discount rate, to which is added a recurrent portion which would be experienced when
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old structures are torn down and new ones built. We assume an average life of 20 years (or
a turnover rate of 5% per year), so that 5% of this cost would recur annually.

The total annual cost estimates represent the national cost if every establishment
elected to comply with smoking restriction requirements using the smoking lounge option.

Proportion of Establishments Which May Choose to Provide Smoking Lounges

Once fully implemented, only 10% (low estimate) to 20% (high estimate) of
employees are expected to be serviced by smoking lounges (see Exhibit 7-3b for justification
of this assumption). There are several reasons that most entities are not expected to

provxde a smoking lounge.

* Smoking lounges would have to meet stringent ventilation requirements and
could not be spaces in which nonsmokers would have reason to enter. Most existing
rooms with available outside exhaust such as rest rooms would not be allowed.

¢ Smoking lounges are more expensive and more complicated than smoking bans.
It is likely that smoking lounges will be chosen only when they are relatively

inexpensive and convenient.

¢ Smoking lounges may require exceptional diligence to insure that exhaust is

adequate, that the space is under negative pressure, and that the building’s

ventilation system is balanced. Smoking luunges are generally associated with .

greater complaints and with lower reported satisfaction with the smoking policy

than smoking bans, and smoking bans are becoming increasingly popular (Sorensen.
© etal, 1991, 1991a, 1992; Stillman. gt al. 1992)

e Smoking lounges compete for space with other potential uses and could result in
foregone rental revenue.

~ Enforcenient

Costs to building owners for ensuring compliance in their building is included in
the cost of implementing smoking bans. With respect to enforcement by governmental
jurisdictions, H.R. 3434 prowdes no specific requirements for enforcement of its provisions,
other than through citizen suits in Federal court. Therefore, enforcement costs are difficult
to quantify. 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.4 These expenditures were not quantified. Information dissemination on a

4 Even when smoking restrictions are passed at the state or local level, campaigns to nullify the legisiation
or to preempt local legislation with weaker state legislation can involve the expenditure of significant resources on
both sides of the issue. No attempt was made to quantify current costs to state and local entities, though national
legislation would be expected to reduce many of these costs. For an excellent analysis of this issue as it is
manifested in California, see Macdonald and Glantz (1994).
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uniform requirement at a national level would likely enjoy greater efficiencies, and some
reductions in resources currently devoted :+ passing and maintaining controversial state
and local legislation, and in litigating priv. . sector policies, would likely occur.

In a proposed rule concerning the sale or distribution of tobacco products to
individuals under eighteen years of age, the Department of Health and Human Services 5
estimated that sting-type 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,
and is used in this analysis as the cost of eniorcement in a society with no current
compliance with standards comparable to H. R. 3434. (See Exhibit S-2 for estimates of H.R.
3434 under current baseline conditions.)

Section 2: Benefits from Reduced Exposure to Environmental Tobacco Smoke (ETS)
Morbidity and Mortalitj Effects of Environmental Tobacco Smoke
Lung Cancer and Other Respiratory Disorders

The Environmental Protection Agency conducted a risk assessment of the
respiratory health effects of environmental tobacco smoke (EPA 1992). The EPA report
reviewed available evidence on the health consequences and e timated lung cancer
population risks from exposure to ETS. Included in the EPA report is a summary of the
conclusions from other major reports. This summary is paraphrased below.

National Research Council (NRC). At the request of the U.S. Environmental
Protection Agency and the U.S. Department of Health and Human Services, the
National Research Council (NRC) formed a committee in 1986 to evaluate the
methods for assessing exposure to ETS and to review the literature on all of the
potential health consequences of exposure. The NRC'’s report concluded that

“considering the evidence as a whole, exposure to ETS increases the incidence of
tung cancer in nonsmokers.” Correcting for smoker misclassification and
background ETS exposure, the NRC calculated an overall adjusted relative risk
estimate of ;.42 for lung cancer in nonsmokers from exposure to ETS from spousal
smoking plus background sc..rces. The NRC report also suggested a link between
ETS exposure and an increas in pulmonary symptoms and respiratory infections in
children, chronic ear infections and middle ear effusions in young children, and an
increased risk of low-birth weight babies for pregnant women exposed to prolonged
exposure to ETS (NRC, 1986).

- Surgeon General. Also in 1986, a report by the Surgeon General concluded that
available evidence leads to the conclusion that involuntary smoking is a cause of

5 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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lung cancer, and that the children of parents who smoke have an increased
frequency of respiratory infections, increased respiratory symptoms, and a slightly
diminished rate of increase in lung function as the lung matures (DHHS 1986).

Other Reports. Other major reports provide similar conclusions about various
health effects from ETS exposure. The International Agency for Research on Cancer
(IARC, 1986) concluded that there was some link between environmental tobacco
smoke exposure and lung cancer. In a report supported by R.J. Reynolds, an
independent international panel of scientists (Spitzer. gf al. 1990) concluded that
evidence supported a positive association between residential exposure to ETS and
the risk of lung cancer. Spitzer. et 3], also concluded that there is strong evidence
that children exposed in thethome to ETS have higher rates of hospitalization for
severe respiratory illness, and that exposure to ETS is related to asthma in children.
Finally, the National Institute for Occupational Safety and Health (NIOSH) (1991)
concluded that ETS meets the criteria of the Occupational Safety and Health
Administration for classification as a potential occupational carcinogen.

Heart Disease

EPA did not include an assessment of heart disease in its 1992 risk agsessment of ETS
exposure. However, NIOSH (1991) reviewed recent epidemiological evidence on the link
between exposure to ETS and both lung cancer and heart disease. NIOSH (1991) concluded
that the recent epidemiological studies “point to a pattern of health effects that is similar for
both smokers and nonsmokers exposed to ETS. ” With respect to heart disei.se, NIOSH
(1991) reviewed the evidence from several studies and concluded that the evidence
suggested a possible link between exposure to ETS and an increased risk for heart disease of
nonsmokers. The NIOSH (1991) review of the evidence is summarized in Exhibit 2-1c.
Studies reported by Hole. gt al. (1989), Helsing. et al, (1988), and Humble. et al. (1990)
associated ETS exposure with an increase of heart disease among persons who never
smoked. The studies by Hole. et al, (1989) and Helsing. ef al. (1988) are large cohort
) studies of men and women who live in the same household. Studies of these

cohorts demonstrated an excess of heart disease in persons who lived with smokers
and never smoked compared with persons who lived with nonsmokers and who

never smoked.- Furthermore, Hole. etal. (1989) and Humble. gt al, (1990) show an
increasing risk for heart disease mortality with increasing exposure to ETS at home.
Helsing. gt al. (1988) found a similar trend in women but not men.

Experimental studies support the hypothesis that ETS exposure has deleterious
effects on platelets and the endothelium and can decrease the time to onset of angma
pectoris in patients with coronary artery disease.

The evxdence suggests a possible association between exposure to ETS and an
increased risk for heart disease of smokers.

Several studies have estimated the population risk of heart disease from ETS
exposure. Using a relative risk of 1.30 for ETS-exposed nonsmokers relative to unexposed
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nonsmokers, Wells {1988) estimated that 32,000 deaths occur each year to nonsmokers from
exposure to ETS. Glantz and Parmley (1991) reviewed the epidemiological studies since
1984, including the studies reviewed by NIOSH. They estimated a 30% increase in risk of
death from ischemic heart disease or myocardial infarction in nonsmokers exposed to ETS
at home, resulting in an estimated 37,000 heart disease deaths per year. They also noted a
positive dose response relation between the amount of smoking by the spouse and the risk
of heart disease in the nonsmoking spouse. Steenland (1992) analyzed available literature
and predicted that exposure to ETS solely from the one’s smoking spouse could cause 15,000
to 19,000 ischemic heart disease deaths per year, and estimated overall that 35,000 to 40,000
cardiovascular disease deaths per year were due to ETS exposure.

In a recent position paper, the American Heart Association reviewed the available
evidence reported above, including evidence on the mechanisms for inducing heart disease
(Taylor, A.E. gt al. 1992). They concluded that the risk of heart disease is increased by about
30% among those exposed to ETS at home and could be much higher in those exposed at
the workplace, where higher levels of ETS may be present. In its position paper, the
American Heart Association adopts the Steenland estimate of 35,000 to 40,000 ETS-related
cardiovascular disease deaths per year (Taylor. et al. 1992).

“Base Estimates of Population Risk Used for Calculating Impacts

Restrictions akin to those in H.R. 3434 eliminate almost all nonresidential exposure
to ETS. Various time-ac::vity pattern studies suggest people spend about 28% of their time
out of the home. About .8% of people’s time is spent at work, about 2% outdoors, 4% in
transit and 4% in other indoor environments (EPA, 1989). H.R. 3434 would apply to work
and other indoor environments, but would only partially affect in-transit exposures.
Assuming that between half and three quarters of in-transit.exposures are already
controlled, and that outdoor exposures are insignificant, this study concludes that H.R. 3434
would apply to approximately 90% of nonresidential exposure to ETS.

. Exhibit 2-1a and Exhibit 2-1b summarize estimates of U.S. mortality and morbidity
associated with ETS exposure. Using this table as the basis for discussion, the mortality and
morbidity estimates to be used in'the national cost calmﬂaﬁons are summarized below.

Lung Cancer. EPA estimates that 3,000 deaths occur each year from lung cancer due
- to ETS exposure. Of that number, 73% or 2,200 deaths per year are due to ~xposure
outside of the home.

Other (Nonlung) Cancers. There is insufficient evidence to support inclusion of
nonlung cancers in this estimate.

Heart Disease. Reported estimates for the effect of ETS on heart disease fall in the
range of 32,000 to 40,000 heart disease deaths per year. Because these estimates are
substantial, and because EPA (1992) did not specifically address heart disease in its
risk assessment, two conservative adjustments are made to these figures.
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e First, the low end of the range (32,000) is used as the high estimate, and this is
reduced by 50% (16,000) to obtain the low estimate.

. Second, an arbitrary additional conservative adjustment of 75% is made to
this range, providing a base estimate of 12,000 to 24,000 heart disease deaths

per years.

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

Burn Deaths. Burn injuries and deaths are estimated elsewhere in this report.

Other Mortality. Studies of the mortality due to ETS exposure from spontaneous
abortion and sudden infant death syndrome respiratory conditions in infants, and
short gestation and low birth weight are based on maternal smoking. These effects
are not included in the estimates presented in this study.

Morbidity. Studies of low birth weight and admission to neonatal intensive care
units.are based on maternal smoking and are also not included in the current
estimates, however, the remaining morbidity effects are included.

Estimated Mortality and Morbidity Effects Of Reduced Exposure to ETS

Home Versus Nonhome Exposures

While smoking restrictions would apply only to nonhome environments, it is
estimated in Section 6 below that between 3% and 6% of the smoking population would
quit smoking as a result of comprehensive smoking restrictions. It is expected that this will
result in an immediate reduction of 3% to 6% of home exposures, and result in a
commensurate reduction in premature deaths due to ETS exposures in the home.
However, those who quit will eventually die of old age or other causes, so this effect is
transitory and will gradually dissipate over a period of some 50 years. Offsetting this is an
estimated reduction in the number of persons who take up smoking each year. In Section
6, a reduction of 5% to 10% in the rate at which new smokers enter the smoking population
is assumed. As fewer persons enter the smoking population each year, the size of the
population decreases, reaching a maximum reduction of 5% to 10% in about 60 years. The
net effect of quitting and reduced initiation is an average annual reduction of between 4.2%

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.
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and 8.5% in the smoking population (Exhibit 2-3). This is assumed to translate into an
equivalent reduction in home exposure to ETS.7

The greatest reduction in exposure to ETS will come as a direct result of smoking
restrictions in nonresidential buildings. Such smoking restrictions in non-residential
buildings are expected to reduce nonhome exposures by 90%.

Proportional Reductions in Mortality Risk

The impact of reduced exposure on mortality will not be immediate. It is assumed
that the mortality risk for persons will fall over time in the same proportion as the |
reduction in the mortality risks of former smokers which gradually fall from the time they
quit smoking. Exhibit 2-2 presents the proportional reductions in mortality risk (PRMR)
from the time of reduced exposure. Calculations are based on the r«duction of cancer
mortality risk for male smokers since the time of quitting. Heart disease risks are assumed
to fall twice as fast. Accordingly, it is assumed that full recovery from excess mortality risk
of persons exposed to ETS is accomplished in 20 years.

Estimated Annual Benefits from Mortality and Morbidity Effects
Value of Premature Deaths Avoided From Reduced Exposure to ETS

Based on the proportional reductions in mortality risks and the assumption that
home exposures would decrease by 4.2% to 8.5%, and that nonhome exposures would be
reduced by 90%, the number of premature deaths avoided due to reduced exposure to ETS is
calculated. Exhibit 2-4 provides estimates of premature deaths avoided in ten year
increments, and for 50 year totals. The largest benefits in terms of premature deaths
avoided occurs as a result of reductions in nonhome exposures.

“Willingness to pay” measures are used to value the premature deaths avoided due
to reduced ETS exposure. Willingness to pay measures assess 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.)

7 Estimates are also presented in Section 6 that smoking restrictions will reduce, by 10% to 15%, the
number of cigarettes smokeci per smoker in a 24 nour period. It has been suggested that some smokers may
increase their consumption xt home in order to make up for lost consumption outside the home. No attempt was
made to account for this possible effect on ETS exposures because this does not appear to be the general case,
and because the estimate of reduced consumption used herein is a net reduction over the full day.

8 Whm possible, w: rely on willingness to pay measures as opposed t0 maedical cost savings and savings
in lost earnings as the value of avoiding premature death. Using medical costs and lost earnings alone would
repre:.:x¢ an incomplete measure of the economic value that individuals, and society, assign to avoiding mortal
risk. rv example, using only medical costs and lost eamings would imply that social welfare is improved when
indivicuals die just after retirement — before medical costs are high and just after salary earnings cease.
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As shown in Exhibit 2-4, the reduction in home and nonhome exposures to ETS
due to the introduction of smoking restrictions in a society with no restrictions would
result in avoiding an average 9,000 to 17,000 premature deaths per year (Exhibit 2-4). The
value of these reductions, when using a willingness to pay measure, and discounting future
reductions at a rate of 3%, would range from $39 billion to $71 billion per year (Exhibit 2-6).
(See Exhibit 5-2 for estimates related to H.R. 3434 under current baseline conditions.)

Value of Morbidity Effects from Reduced Exposure to ETS

The estimated reductions in home and nonhome exposures result in reduced -
morbidity as well as mortality. Morbidity effects from smoking restrictions are shown in
Exhibit 2-6. Reductions in the incidence of these effects are assumed to be immediate, with
no significant time delay, and are proportional to the reductions in exposure previously
discussed. In a society with no current restrictions, the value of reduced morbidity from
smoking restrictions would be between $2.7 billion and $6.5 billion per year. (See Exhibit S-
2 for estimates related to H.R. 3434 under current baseline conditions.) This value is
dominated by the value of reduced cases of asthma induction, which is a chronic illness.
For this illness, a reduction of between 1,400 and 4,000 cases annually is estimated. To value
the benefits from reduced asthma induction, a willingness to pay measure assocxated with
chronic bronchitis? was used.

Section 3. Savings in Operating and Maintenance Expenses

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, BOMA 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 iricluded elimination of emptying or cleaning ashtrays; reduction in high
dusting and the dusting of desks and tabletops; reduced detailed vacuuming around desks
of smokers; and reductions in cleaning of venetian blinds and heating, ventilating 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 housekeeping costs.10 Unit cost estimates for smoking and nonsmoking interior
spaces cleaning and maintenance are provided in Exhibit 3-1.

Maintenance cost savings include less frequent replacement of furniture, and repair
of carpets, fewer repairs of computer equipment operated by smokers, and sometimes less
frequent painting. For maintenance expenses, the high estimate is distinguished from the

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

10 Personal correspondence from James Dinegar, BOMA International to David Mudarri, EPA. January
1994. ' '
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low estimate mostly 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 applied only to the high estimate for offices, health care
and educational facilities, and to the high estimate for lodging and food service
establishments. Carpet repair savings are included in the high estimate for offices,
mercantile and service, health care, assembly, and education, and in the low estimates for
lodging and food service establishments. Detailed estimates for maintenance are provided
in Appendix B-1.

The actual savings in both housekeeping and maintenance expenses would vary
from building to building depending upon use (e.g., offices versus retail stores). To provide
an estimate of the impact of smoking restrictions on housekeeping and maintenance-
operations, we developed separate prototype cleaning and maintenance savings estimates
for establishmentis representing different building uses: office, mercantilé and service, food
service, health care, assembly, education, lodging, and warehouse and industrial buildings.

The analysis reflects the assumption that the computed savings would not be
realized in many buildings. For example, only 43% to 60% of firms with smoking bar:s
report such savings (Carroll, 1990). There are many reasons for this. Firms differ in their
needs for cleanliness (e.g. hotels may be more sensitive than offices), some establishments
already have partial restrictions, and some establishments have rapidly changing personnel
needs, calling for frequent refurbishing activities not related to smoking. Of course, many

-establishments may experience savings, but may not notice. Finally, and perhaps most
importantly, many establishments have permanent cleaning and maintenance personnel
-are paid fixed salaries, while others may have contractual arrangements that would need to
be renegotiated in order for the savings to be realized.

To estimate the square feet of floor area to which estimated savings would apply,
two downward adjustments were made. First, these estimates are based only on that -
portion of the spaces for which the items would apply. For example, persons normaily do
" not smoke in university classrooms, even in the absence of formal smoking restrictions, so
savings would result only in the office spaces or other common areas in classroom
buildings. Second, using survey data the total commercial square feet for each building use
was reduced by about 40% in most cases. These two adjustments were used to arrive at an
estimate of the applicable square feet to which estimated savings would apply. The results
of these adjustments and the associated savings for each building use category are presented
in Exhibit 3-2.

Using the above described procedures, total savings shown in Exhibit 3-2 suggest that
a society with no prior restrictions would experience a national savings of between $3.9
billion and $4.4 billion per year in housekeeping, and $1.3 billion to $5.6 billion in
maintenance, resulting in a total savings of between $5 billion and $10 billion per year. (See
Exhibit S-2 for estimates related to H.R. 3434 under current baseline conditions.)
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Section 4. Increased Productivity and Decreased Absenteeism Resulting from
Smoking Restrictions

Effects on Productivity

On-the-Job Productivity Improvements 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 fairly 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. gtal, 1991; Hudzinski, 1990; Peterson. gt al. 1988; Sorensen. et al. 1986; Sorensen. gt
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 smokers’ productivity, the inability to smoke at
their workstations 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 effectively. Second, in order to
smoke, smokers would have to leave the workstation 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. Quantltat:ve
estimates of these effects could not be developed for this study.

Benefits from Reduced Absenteeism

Several studies suggest that smokers have a greater number of sick leave absences
from work than nonsmokers or former smokers. Using data from the 1979 Report of the
Surgeon General which estimated that 81 million working days were lost to smoking, and
dividing by the number of smokers, Kristein (1983) estimated the excess days lost due to
smokers to be 2 days per year. Rice. gt al, (1986) presents data from the supplement to the
1979 National Health Interview Survey showing an average of 4.9 work-loss days per
employed person per year. Non-smokers average 4.3 work-loss days while current smokers
and former smokers combined average 5.4 work-loss days (or 25% more than non-
smokers). Jackson. ﬁLaL (1989} also report on other studies which showed 1.5 - 2.2 excess
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workdays lost per month for smokers compared with ex-smokers. Unpublished data from
the 1991 National Health Interview Survey show a difference in the reported mean days
lost of 1 day between smokers and former smokers, and 1.7 days between smokers and
never smokers.

The difficulty in making direct comparisons between the abseniee rates of smokers
and nonsmokers is that smokers are generally less educated, have lower incomes, are more
likely to be in blue collar jobs, and are more likely to be alcohol users. These factors could
account for some or all of the differences. However, recent evidence suggests otherwise.
Reporting on a study of an eastern North Carolina pharmaceutical company, and using a
time-series control group design, Jackson. gfal. (1989) report a significant difference between
current smokers and ex-smokers, and between smokers before and after cessation.

Likewise, Manning. et al. (1991) ex::nined data from the 1983 National Health Interview
Survey and concludes that after cc.uirolling for age, sex, race, and education, former
smokers had 31% more work-loss days and current smokers had 52% more work day: :ost

per year than never smokers.

The 1993 NHIS data show 2 mean value in days lost from work of 3 days for never.
smokers. We will use Manning. gt al.’s results to compute days lost for smokers and former
smokers since they controlled for confounding variables. Thus, there are associated 0.9 -~
(3 x .31) absentee days per year saved for each smoker who has quit and 1.5 (3 x .52) absentee
days per year for each potential smoker who has refrained from becoming a smoker.

-Results are sl own in Exhibit 4-1.

In Section 6 below, it is estimated that between 3% and 6% of current smokers
would quit as a result of national legislation that restricts smoking, resulting in an
immediate decrease in the number of smokers and an equivalent increase in former
smokers. It is also assumed that the initiation rate for new smokers woulc decrease by 5%
to 10%, resulting ultimately in a proportional reduction in the number of smokers, and an
equivalent absolute increase in the number of persons who have never smoked. However,
the impact of the reduced initiation rate would gradually take place over a 60 year period.

Fmally, the estimated value of excess absences per smoker or former smoker is
presented in Exhibit 4-2. The average value of each day lost is taken to be approximately
$104 per day. This is the weighted average of the median daily earnings of white collar, blue
collar, and service workers (weighted by the proportion of the smoking population in each
of these categories). The reported earnings are inflated by 24% to account for fringe
benefits.11

Given that a smoker’s . -.-zage daily earnings including fringe benefits is about $104,
and discounting all future effecis by 3% yields an estimated savings of under $0.5 billion per
year (Exhibit 4-3). This is quite msignificant when compared with other effects. (Sez Exhibit
S-Z for esﬂmatcs related to H.K. 3434 under current baseline conditions.)

11 The daily earnings are the BLS median weekly earnings divided by 5. The smoking prevalnce rates by
labor category are given in DHHS 1989, _
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Section 5: Savings in Smoking-Related Fires

Smoking is the leading cause of fire deaths in the United States. According to the
National Fire Protection Association (NFPA), smoking materials were the cause of more
than 200,000 fires per year during the decade of the 1980s (Miller 1993). Smoking-related
fires refer to those caused by lighted tobacco products, and not cigarette lighters or matches.

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
residénces compared to an annual average of 38 fatalities in non-residential buildings
(Exhibit 5-1). Likewise, property damage due to smoking-related fires over the same period
averaged some $316 million annually for residences, compared to $115 million annually in
non-residential buildings.

This study estimates that smoking restrictions comparable to H.R. 3434 would
eliminate 90% of the smoking-related fires in the non-residential sector with smoking bans.
A 50% reduction in the nonresidential sector with smoking lounges is assumed. Further,
because smoking restrictions are postulated to reduce the smoking population through
quitting and reduced initiation, a proportional decrease in residential smoking-related fires
is also estimated. Estimated reductions in injuries, deaths, and property damage from
smoking restrictions in a society having no such restrictions is presented in Exhibit 5-2.
Because a large portion of smoking related fatalities is in residences, the annual benefits
from smoking restrictions in public buildings is minimal, and would be on the order of
+ $0.6 billion to $0.9 billion per year (Exhibit 5-3). (See Exhibit S-2 for esttmates related to H.R.
3434 under current baseline conditions.)
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Section 6: Impacts of Smoking Restrictions on Smokers
The Health and Economic Consequences of Smoking

In 1990, smoking caused an estimated 419,000 deaths in the United States (CDC,
1993a). Of these, approximately 116,000 were caused by cancers of the lung, trachea, or
bronchus; 134,000 were caused by heart disease; and 74,000 were caused by respiratory
diseases. Significant morbidity consequences are also associated with smoking. Smoking is
clearly a major cause of health impairment and death. However, about 25 billion packs of
cigarettes are sold each year. This means that individuals, with some knowledge of the
risks of smoking, make a conscious choice to smoke, despite the expense and the
consequences. Therefore, evaluating th¢ social costs and benefits related to smokers is
significantly different from evaluating the social consequences of exposure to ETS or other
pollutants.

This subject is approached first by estimating the effects which would result from
smoking restrictions on the behavior of smokers and the resulting effects on health. Issues
concerning the valuation of these effects are then discussed.

The Impact of Smoking Restrictions on Smoking Behavior

Several parameters which describe the smoking population and its smoking
behavior are relevant to assessing the | ealth effects of smoking restrictions. Smoking
restrictions may increase the rate at which individuals quit smoking and thereby reduce
smoking prevalence, and it may reduce cigarette consumption by those who do smoke.
Both of these factors will reduce the per capita consumption of cigarettes, but the impact on
health will be less than proportional to this reduction. Those who quit smoking become
former smokers. The relative risk of health impairment of former smokers is less than it is
for smokers, but greater than it is for persons who have never smoked (never smokers).
Similarly, the relative risk for smokers is reduced by the:: average consumption, but it is
not eliminated. Those who quit or reduce consumption will enjoy a longer life expectancy,
but the result in annual death rates will take time to develop as the population ages.

Smoking restrictions may also reduce the rate at which nonsmokers take up
smoking. Since most persons who initiate smoking do so at a young age, the full impact of .
this will be manifested over the long term. However, it will have a greater impact on
* health because the risk of health impairment for persons who never smoked is less than it -
is for smokers or former smokers.

“The Effect of Smoking Restrictions on Smoking Prevalence

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 improve 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
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conclusion that such restrictions have some of the postulated effects on smoking behavior,
and that these effects are potentially more powerful than other antismoking efforts. These
studies are summarized in Appendix A-2.
L) : .
Almost all of these studies relate to smoking restrictions in the workplace where
smoking behavior was compared before and after institution of a smoking policy. A few
- studies also compared worksites with smoking restrictions to worksites without smoking
restrictions. Only two studies dealt substantively with the effect of smoking restrictions on
the decision of nonsmokers to take up smoking (smoking initiation rates). Most studies
examined changes in smoking prevalence and the proportion of smokers who quit (quit
rates). A few studies also provide data on the extent to which smokers change their

consumption habits.
Effect of Smoking Restrictions on Quit Rates12

A review of recent studies of the impact of smoking policies on smoking behavior
reveals a wide range of potential effects on quitting behavior, including some studies that
show no effect at all. Some authors have offered an explanation of this phenomenon
(Sorensen and Pechacek, 1989; Stillman. et al. 1990; Woodruff. et al. 1993). Increased quit
rates and decreased rates of smoking prevalence that appear to follow the introduction of
restrictive smoking policies may reflect the acceleration of quitting behavior around the
time the policies are introduced. Since the quit rates are highest among those who
otherwise planned to quit and have in the past atter ipted to quit, it is possible that smoking
restrictions result in a rapid increase in quitting followed by a leveling off. Depending upon
the time frame in which the changes in behavior are measured, one could observe a wide
range of quit rates all reflecting the same basic phenomenon. For example, if behavior was
measured just before and then again after the policy, but smokers had already adjusted their
behavior in anticipation of the policy was initiated, their reaction would not be measured
and changes in behavior would appear to be minimal. Likewise, if behavior was measured
just before smokers adjusted their behavior and then soon after, a rather substantial effect
would be observed. However, if sufficient follow-up studies were not conducted, one could
not tell whether the higher quit rates that were measured were actually maintained over
the long term. This analysis adopts this as a plausible explanation of the wide range of
behavioral changes observed to date, and incorporates the following derivation of the effect

of H.R. 3434 on quitting.

The first step in deriving the quit rate effect of smoking restrictions is to review quit
rates reported following implementation of existing workplace smoking restrictions.
Recent studies suggest gross quit rates range from 9% to 17% (Exhibit 6-1). These gross quit
rates must be adjusted, however, to take account of several factors.

Second, some smokers who quit eventually renew their habit. Historical data
suggest this relapse rate is approximately 50% (CDC 1993b). Therefore, to develop an
estimate of the quit rate effect of national legislation, the gross workplace quit rate must be

12 The term quit rate refers to the proportion of smokers who become former smokers in a given time
period.
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adjusted to net out historical average quit rates observed in the absence of smoking
restrictions. Data suggest this rate is approximately 2.5% (CDC, 1993b). Therefore, to
develop an estimate of the quit rate effect of comprehensive national legislation, the
estimated gross workplace quit rate must be adjusted to take account of relapse. For the
current analysis, the relapse rate is lowered to 30% to reflect the characteristics of
comprehensive nation-wide restrictions. Specifically, the pervasiveness of nationwide
restrictions is expected to reduce overall relapse rates and their implementation is expected
to lead to substantial increases in stop-smoking support services and other support
programs which would further lower the relapse rate, particularly among workers. Quit
rates and relapse rates for smokers not subject to workplace restrictions, however, ars
assumed herein to remain at long term historical average levels.

Third, an adjustment must be made to account for portions of the adult smoking
population who are retired or not employed. This analysis assumes that the smoking
behavior of these individuals would not be affected by national legislation. Since
approximately, 60% of the adult population is employed, the quit rates estimated for
employed persons is reduced by about 40%.

Finally, an assumption must be made regarding the persistence of the effect of
national legislation on decisions to quit. Plausible arguments can be made that nation-wide
restrictions would have an on-going influence on decisions to quit and on the success of
attempts to quit. However, consistent with the preceding discussion of quit rate persistence,
the current analysis adopts the conservative assumption that national legislation would
lead to only a “one-time” increase in net quit rates among the cusrent population of
smokers. .

As shown in Exhibit 6-1, the estimated net quit rates resulting from the above
approach ranges from 4% to 8% for employed individuals, and from 3% to 6% of the total
current adult smoking population. This net quit rate includes those individuals who are
retired or otherwise not employed.

Effect of Smoking Restrictions on Initiation Rates

Most persons who become regular smokers do so as teenagers or young adults.
About 75% of adults who have ever been regular cigarette smokers report that they tried
their first cigarette before the age of 18 and about half of them had become regular smokers
by that time. Cigarette smoking among U.S, youth appears to have declined sharply in the
late 1970s and stabilized in the 1980s (CDC, 1931). _

Wasserman, gt al. (1991; estimated that legislation that substantially restricts
smoking in the workplace would reduce cigarette consumption by teenagers by 41%, and he
reports that most of this would result from the effects of reduced initiation among
nonsmoking teenagers. If this is interpreted to mean about three fourths of the effect is due
to reduced initiation, the 41% reduction would translate into roughly a 31% reduction in
initiation. Likewise (Woodruff. gt al. 1993), when comparing worksites having a few
smoking restrictions with those having a smoking ban. reported a 43% differen:e (37%
versus 21%) in the proportion of occasional smokers who become regular smoxers.
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EPA believes that these studies are not adequate to support the inclusion of a
substantial reduction of initiation rates in this analysis, Consistent with the conservative -
approach to estimating the effect of smoking restrictions on smoking behavior, this analysis
assumes that smoking restrictions comparable to H.R. 3434 would reduce initiation rates by
only between 5% and 10%. However, unlike the temporary increase in quit rates which
would have an immediate impact on smoking prevalence, the effect of reduced initiation
would be to gradually reduce the size of the smoking population, and would take more
than a generation to reach the majority of its impact. Nevertheless, those who fail to
initiate smoking remain nonsmokers, rather than former smokers, so that the health
impact of reduced initiation is greater.

Effect of Smoking Restrictions on Cigarette Consumption

With respect to reductions in consumption by smokers who continue to smoke after

national legislation is enacted, this analysis relies on recent studies that estimate that

- workplace restrictions reduce consumption by 18% to 34% (Exhibit 6-1). These estimates are
of reduced consumption by smokers who continue to smoke and do not reflect double-
counting of reductions in aggregate consumption by smokers who quit. Consistent with.the
assumption that only the smoking behavior of employed persons would be affected by
natjonal legislation, this analysis estimates that the effect of national legislation would be to
reduce consumption rates of smokers by about 10% to 15%

Net Effect of Smoking Restrictions

Based on the assumptions of a one time increase in quit rates and of a reduction in
the relapse rate for those who quit, this analysis projects a 3% to 6% decrease in the number
of smokers, and a corresponding increase in the number of former smokers. This effect
will influence health and death incidence rates, but they will be less than if this were a
reduction in the number of persons who had ever smoked. The smokers who remain will
be less able to quit, and it is assumed that quit rates and relapse rates for those who remain
smokers will be no different than historic'levels. However, smokers who continue to
smoke will reduce their consumption of cigarettes by approximately 10% to 15%. If
initiation rates were not affected, the population of smokers would gradually increase to the
level they would be without the passage of smoking restriction legislation. However, the
reduction in initiation rates will gradually reduce the population of smokers by about 5% to
10%, resulting in a corresponding increase in the number of those who never smoke.

Health Effects of Smoking Restrictions on Smokers

The reductions in smoking-related premature deaths result from the elevation of
quit rates, and reductions in consumption and initiation. The effect on premature death
rates depends on the disease, the age of the smoker, and the length of time this change of
behavior has been in effect. While a completely rigorous treatment of these effects is
beyond the scope of this assessment, simplified assumptions were used to account for these
effects and the varying time stream in which these effects occur.
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The influence of changing of quit rates on the number of annual deaths due to
smoking is calculated in Exhibit 6-2 and Exhibit 6-3. The reductions in mortality ratio for
smokers who quit rise with years of abstinence and are provided in DHHS 1990. From this,
the percent reduction in mortality ratio (PRMR) for each ten year increment in the time of
abstinence is calculated, as presented in Exhibit 6-2. The number of deaths due to smoking
for each age group of the population is estimated using data from OTA (1985) and OTA
(1993). This is used as a baseline, and the age distribution and the calculated death rates are
assumed to remain constant over time in the absence of smoking restrictions. Given the
PRMR, the proportion of smokers who quit, and the age of the smoking population, a time
stream of premature deaths avoided from quitting is calculated (Exhibit 6-3). This analysis
shows that in a society with no smoking restrictions, quitting due to the imposition of
smoking restrictions would result in avoiding an annual average of between 5,000 and
11,000 premature deaths per year in the first 50 years. .((See Exhibit S-2 for estimates. related
to HR. 3434 under current baseline conditions.) Beyond 50 years, however, the cohort of
quitters would have succumbed to death from old age or other causes, resulting in no
further effects.

We assume that all persons who initiate smoking are under the age of 35. We use
this assumption to calculate the reduction in smoking prevalence over time, given our

estimate of reduced initiation. Premature deaths avoided are assumed to be proportional to .-

- smoking prevalence in each age group. From this, we calculate the time stream of
premature deaths avoided from reduced initiation (Exhibit 6-4). We estimate that, in a
society with no smoking restrictions, reduced initiation from smoking legislation would
result in an average decrease in premature deaths of between 4,000 and 8,000 per year in tl.e
first 50 years, approximately 18,000 per year between the 50th and 60th year, and

approximately 20,000 every year thereafter. ((See Exhibit S-2 for estimates related to H R
3434 under current baseline conditions.)

Based on the data presented in DHHS (1989), and DHHS (1990), the mortality ratio
for lung cancer appears to be approximately proportional to the number of cigarettes '
smoked. This proportional relationship is representative of other diseases also, and it is
further assumed that the PRMR with years since the time of reduction follows the same
patterr as that calculated for quitting (Exhibit 6-2). Using these assumptions, the PRMR for
reduc: . consumption and the corresponding premature deaths avoided due to reduced
cons::.:ption are calculated in Exhibit 6-5. Relative to a society with no smoking
restrictions, reduced consumption from smoking legislation would be estimated te result in
an annual average decrease in premature deaths of between 26,000 and 51,000 per year in
the fir«: 50 years, and approximately 40,000 every year thereafter. ((See Exlubzt S-2 for
esmmms related to H.R. 3434 under current baseline conditions.)

Life Expectancies and Life Yem Recovered from SmokingRestrlctiohs ‘
Premature deaths of young or middle aged persons may be regarded differently than
premaiure deaths of persons in their late 60s. Therefore, an important dimension of the

effects of smoking restrictions is an assessment of the life years restored as a result of
avoiding premature deaths.
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In Exhibit 6-6 survival probabilities and probabilities of death are estimated for
persons who have ever smoked and persons who have never smoked using data provided
by Hodgson (1992), and using the age distribution of smokers and former smokers. The
years lost by premature death to the age of 65 and to life expectancy are then calculated as
shown in Exhibit 6-7.

In Exhibit 6-8, the life years extended to age 65 and to life expectancy are estimated
and reported by type of smoking behavior impact. Accordingly, it is estimated that those
who the average yearly 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.13 Implementmg smoking
restrictive legislation would reduce this excess burden on the medical service industry by
reducing the number of smokers and former smokers. Assuming that medical
expenditures are proportional to smoking-related premature deaths, every reduction in
annual premature deaths avoided by virtue of some smokers quitting, cutting back, or
failing to initiate smoking, would represent a reduction of $85,000 per year for medical

services.

Net Effect of Smoking Restrictions on Premature Deaths and Medical Expenses

The results of this analysis suggest that smoking restrictions, relative to a society
with no restrictions, would result in significant reductions in premature deaths per year
from persons quitting, cutting back, or declining to initiate smoking. These reductions
would both extend lives of those affected by 4 to 8 years for those who quit or reduce
consumption, or by 15 years for those who decline to smoke. When future values are
discounted by 3%, it is estimated that for a society with no current restrictions, this would
result in a reduction of approximately $3 billion to $4 billion in expenditures for medical
services per year. Comparable reductions related to implementatxon of H.R. 3434 would be
about 77% of these values or $2.3 billion to $4.7 billion in reduced medical expenditures per
- year. (See summary of costs and benefits of H.R. 3434 below.).

Value of Benefits or Losses Regarding Smokers

This analysis assumes that, faced with restrictions on where they may smoke, some
current smokers would quit and some would reduce overall consumption. In addition,
these restrictions would also tend to discourage many nonsmokers, such as teenagers, from

becommg smokers.

These changes in behavmr would result in significant improvements to the health
of smokers themselves, extension of their life expectancy due to the avoidance of

13 This is estimated from information provided by Hodgson (1992) who compares excess medical costs
over the lifetime of ever smokers and never smokers. Similar data and procedures were also used by Manning et
al. (1991).
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premature death, and reductions in medical expenses during their lifetime, as well as other
benefits such as increased safety and reduced property damage from smoking-related fires.

_learly, these health benefits to smokers are highly significant. However, there
remain 46 million smokers who purchase approximately 25 billion packs of cigarettes
annually, and about 1 million persons become regular smokers each year. Since smokers
do this 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,
incivding potential addiction, the benefits of smoking to them outweigh the risks and costs.
Hov-ever, for a number of reas::s, this study does not attempt to estimate the economic
value of the benefits or losses - zarding smokers.

First, EPA is concerned that the economic measures traditionally applied to the
health consequences of pollution may not be appropriate to use in estimating the social
vab.¢ of physical effects of smoking that occur to smokers themselves. Exposure to
poliution, 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 traditionat
health rigk valuation factors to health consequences for smokers would therefore
inappropriately omit the value of all these other costs and benefits to smokers, resulting in
potentially biased measures of the value 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 cho:ce
model applies given the apparent addictive nature of smoking.¥ 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 estir.ate the change in net benefit to smoker: ~aused
by H.R 3434. The reason for this is H.R. 3.4 does not prohibit smoking outright, r.>: 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

14 Note, howaver, that some analysts subscribe to models of “rational addiction” which have been
developed and empirically tested (Becker and Murphy,1988); (Chaloupka,1991). However, these models do not
take account of those who underestimate the strength of the addiction or who, for whatever reason fajl to
appreciate the magnitude of the adverse consequences. Nor do they appropriaizi= confront the difficult question
of the rocial consequences from teenage smoking. These models demonstraw: .2 teenagers tend to disregard
the future consequences of smoking more so than adults (Chaloupka, 1991).
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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 derived.

Based on the foregoing, this study makes no attempt at this time to express the
health consequences of H.R. 3434 to smokers themselves in social value terms.

Summary of Costs and Benefits With Reference To A Soclety With No Smoking
Restrictions :

. This completes the assessment of smoking restrictions using our analytic baseline of
a society with no restrictions. The results of this analysis are summarized in Exhibit S-1,
and may be interpreted as the costs and benefits of smoking restrictions in a society where
no such restrictions exist. This summary analysis forms the basis for estimating the effects
that H.R. 3434 would have on current society, which is the subject of the remaining portion

of this report.
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Cost and Benefits of H.R. 3434
Based on Current Conditions

$-1 summarizes the costs and benefits of smoking restrictions that would occur on a
society with no current smoking restrictions. However, to assess the impact of H.R. 3434,
the level at which current restrictions already exist must first be assessed.

Baseline Estimate of Compliance

Establishments with Existing Smoking Policies. Many establishments already have
. some form of smoking policy. The National Survey of Worksite Health Promotion
Activities collected information on worksite smoking policies. In 1992, 59% of worksites
covering more than 50 employees had a formal smoking policy that either banned -
smoking, or restricted smoking to separately ventilated areas (DHHS, 1992).. This represents
a substantial increase since 1985 when only 27% of the worksites reported such policies.
Exhibit 7-1 provides data from the 1992 survey (DHHS, 1992). In general, larger worksites -
were more likely to have such policies than smaller worksites. The 1992 survey covered a
wide variety of establishments in the following categories: manufacturing; wholesale and
retail; services; transportation, communications, and utilities; finance, insurance, and real
estate; and agriculture, mining, and construction establishments.

The Bureau of National Affairs and the Society for Human Resource Management
have conducted surveys since 1985 of members of the American Society for Personnel
Administration concerning workplace smoking policies. Organizations spanned a wide
range of manufacturing and commercial enterprises (BNA, 1986). In 1991, 85% of
responding firms had smoking policies designed to address employee health and comfort,
up from 5% in 1987 and 36% in 1986. Total bans on smoking existed in 34% of the firms,
compared with 7% in 1987 and just 2% in 1986 (BNA, 1991).

Many state and local laws require some form of smoking restriction in different
indoor environments, but for the most part, these are not very restrictive, Exhibit 7-2
summarizes 1993 data (unpublished) from the Centers for Disease Control, Office of
Smoking and Health on the types of state laws restricting smoking. At the time the data
were collected, no states had laws banning smoking in public places or restricting smoking
to separately ventilated areas. ‘ Since that time, Vermont has passed such a law, and similar

laws exist in some local ]unsdxchons However, requirements for designated smoking areas
(not separately ventilated) in public places exist in 40 of the 53 states and territories, and 31

states or territories have similar restrictions for restaurants.

. Itis clear from the above that not all entities subject to H.R. 3434 would suffer the

.~ full cost burden of compliance. Those that already comply would suffer no burden, and
others that partially comply may suffer only a partial burden. These issues are incorporated
into the assessment method described below.

Current Compliance Estimates. DHHS (1992) estimated that 59% of working
establishments with 50 or more employees have restrictive smoking policies which either
ban smoking or restrict it to separately ventilated areas. The BNA survey suggests that 34%

April 20,1994 28




completely ban smoking. Data from these surveys show a clear trend toward the
establishment of smoking policies in general, and total smoking bans in particular, among
American business enterprises. However, the figures may overstate the proportion of
building spaces actually covered by such policies. Coverage is inversely correlated with the
size of firms (Exhibit 7-1). The DHHS survey did not include firms under 50 employees.
While the BNA survey did not apparently exclude such firms, smaller firms are unlikely to
have personnel administrators as those who were surveyed. ,

DOE (1991) provides data which suggests that 55% of employees in commercial
establishments are in buildings with less than 50 employees. Given this, the proportion of
employees currently covered by various smoking restrictions under various assumptions
about the policies of small firms are estimated. The results are presented in Exhibit 7-3a.
For example, there is widespread opinion among those involved in the smoking issue that
only a portion of small firms have a formal smoking policy. Lewit (1993) showed that the
compliance rate by small establishments (under 50 employees) to a New Jersey law was less
than half the compliance rate for larger establishments. If one assumes that 10% of small
establishments have smoking policies of the type reported in the DHHS sutvey, there
would be 32% (vs. 59%) of all employees covered with restrictive smoking policies, and 21%
~ {(vs. 34%) would be under a smoking ban. The difference (11%) would have smoking .
allowed in separately ventilated areas. The results only slightly change with alternative
assumptions about small firms.

This study therefore assumes that about 32% of employees are covered by restrictive -

sm.oking policies that either ban or restrict smoking to a separately ventilated area, This is
- composed of 21% which completely ban smoking, and 11% which allow smoking only in

separately ventilated areas. It is generally believed that most of the survey responses which
indicate separate ventilated smoking areas do not meet the stringent separate ventilation
requirement of H.R. 3434 (see discussion in Section 2). Assuming that the 10% of
employees with ventilated smoking areas is composed of one fifth (2%) with adequate
ventilation, 23% (21% + 2%) of all establishments are estimated to aiready be in compiance
with standards comparable to the requirements of H.R. 3434 (Exhibit 7-3a). Using the same
distribution of employees covered by bans and lounges, we estimate that about 80% to 90%
will be covered by a ban, and 10% to 20% by a lounge after H.R. 3434 is implemented
(Exhibit 7-2b). However, as indicated in Section 1, a small portion of those under a smoking
ban are likely to be serviced by some form of outdoor smoking shelter. The actual degree of
compliance may well be less than this estimate because of the way in which respondents
answer questions about their policies. For example, Rigotti (1992) reports that when
assessing compliance with a local smoking ordinance in Brookline, MA, self-reported
prevalence of smoking policies greatly exceeded that directly observed.

Summary Comparison of Costs and Benefits Of H.R. 3434 Based on Current
Conditions

Exhibit S-2 summarizes the estimated costs and benefits of implementing national

legislation such as H.R. 3434, using a baseline estimate that 23 percent of the population is
already subject to such restrictions. Current levels of cigarette consumption are alsc used to
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assess costs and benefits under this baseline. The following sections provide additional
detail of these results.

.. Costs of Implementing Smoking Restrictions

Policy Implementation and Smoking I.ounges

The analysis shows that costs of implementing legislation such as H.R. 3434 appear
to be quite low relative to the benefits that would be achieved. Establishments would
experience costs of establishing a policy, communicating the policy to employees or
clientele, posting signs, assuring compliance, and sometimes offering smoking cessation
services. These-activities would cost between $0.1 billion and $0.4 billion.

The main determinant of cost is the expenditure associated with the construction
and maintenance of smoking lounges. Smoking lounges meeting the strict requirements of
H.R. 3434 would have 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. gt al. 1991; 1991a, 1992; Stillman. gt 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 ur.certain, for the reasons mentioned above, this analysis estimates that only
10% to 20% of establishments would opt for smoking lounges.

The total cost of implementation by the public and private sector is estimated to
be approximately $0.4 billion (10% smoking lounge) to $1.4 billion!® (20% smoking lounge)

per year.
Enforcement Costs

Some expenditures by thé 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.16 Costs to
buildine owners for insuring compliance in their building is included in the cost of
implementing smoking policies. With respect to enforcement by governmental
jurisdictions, H.R. 3434 provides no specific requirements for enforcement of its provisions,
other than through citizens suits in federal court. Therefore, enforcement costs are difficult

15 Includes a higher cost per lounge.

* 16 Even when smoking restrictions are passed at the state or local level, campaigns to nullify the
legislation or to preempt local legislation with weaker state legislation can involve the expenditure of significant
resources on both sides of the issue. No attempt was made to quantify current costs to state and local entities,
though-ational legislation would be expected to reduce many of these costs. For an excellent analysis of this issue
as it is manifested in California, see Macdonald and Glantz (1994).
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to quantify. Based on an estimate in a proposed rule concerning the distribution of tobacco
products to individuals under the age of 18, an estimate of between $0.1 billion and $0.4
billion per year appears plausible, and is used in this analysis as the cost of enforcement of
legislation comparable to H. R. 3434 under current baseline conditions.

Health Benefits from Reductions in Environmental Tobacco Smoke (ETS)

The Health Consequences of ETS

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

Exhibit 2-1 presented 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 before making an
assessment of the value of benefits resulting from reduced ETS exposure. The reduction in
exposure resulting from smoking restrictions comparable to H.R. 3434 is estimated to result
in an average reduction of 7,000 to 12,900 premature deaths per year over the first 50 years,
and approximately 7,500 to 13,000 per year thereafter. The value of these reductions, when
using a “willingness to pay” measure, and discounting future reductions at a rate of 3%,
would range between $33 billion and $60 billion per year.

To this has been adaed 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 biltion 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 benefits from reduced asthma induction, we used a willingness to pay measure
associated with chronic bronchitis, which is also a chronic respiratory disease.

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 Co.nfort 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. 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.
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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 BOMA 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.

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. The cost saving estimates
were then allocated just to the portions of those buildings for which they would apply.

Finally, it was recognized that the computed savings would not be realized in many
buildings. 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.

Taking these factors into account, this analysis estimates that the savings in
operating and maintenance costs would amount to about $4 billion to $8 billion per year.17

Effects on Productivity

On-the-Job Productivity Improvements from Reduced ETS. 1t is generally agreed
that ETS reduces the productivity of “individual” building occupants, and that clearly
defined and fairly implemented smoking policies will increase “organizational”
productivity by reducing potential conflicts between smokers and nonsmokers. While
reduced ETS would likely have some positive impact on smoker productivity, the inability
to smoke at their work station would likely have the opposite effect.

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 proportion of the smoking population. Quantitative estimates
of these effects could not be-developed for this study.

Benefits from Reduced Absenteeism

After accounting for differences in socioeconomic characteristics between smokers
and persons who have never smoked, smokers are estimated to have about 50% more

17 The housekeeping and maintenance cost savings, when compared to the cost of implemmﬁng
smoking restrictions, 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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workdays lost than persons wno have never smoked, and former smokers are estimated to
have about 30% more workdays lost than never smokers (Manning. gt al, 1991).

Based on a review of 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. The initiation rate for new smokers is also estimated to
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. 'I'he 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.

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. 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.

Social 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),1® from becoming sinokers.

These changes in behavior wouid 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.’¥ On average, smokers who quit
or cut back would add back an average of 5 to S years of life otherwise lost to smoking-

BCDC (1991).

19 The difference in death rates each year results from the differen! time patterns of the effects of quitting
and cutting back on ¢ sumption, and because the analysis assumed that it would take 60 years reduced annual
initiation to complete its effect on the size of the sr:oking population. Therefore, the 54,000 to 92,000 premature
deaths reflect annual rates after 60 years for reduce: initiation, In addition, this analysis assumed H.R. 3434 would
have only a “one time" effect on decisions to quit, rather than an ongoing efiect. Therefore, the HR. 3434-related
quitting eventually disappears as the cohort of smokers motivated to quit by H.R. 3434 dies from old age or other
Causes.
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related premature death. For those nonsmokers who avoid becoming smokers, life is
extended by an average of about 15 years.

Clearly, these health benefits to smokers are highly significant. However, for a
number of reasons this study does not attempt to interpret the social value of these changes.
First, the economic measures traditionally applied to the health consequences of pollution
may not be appropriate to use in estimating the social value of physical effects of smoking
which occur to smokers themselves. Exposure to pollution, such as ETS, is essentially
involuntary and uncompensated. Addiction arguments aside, smoking is a voluntary
activity which 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 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 rutional consumer choice
model applies given the apparent addictive nature of smoking.20 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

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 that 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.

20 Note, however, that some analysts subscribe to models of “rational addiction” which have been
developed and empirically tested (Becker and Murphy,1988); {Chaloupka,1991). However, these models do not
take account of those who underestimate the strength of the addiction or who, for whatever reason fail to
appreciate the magnitude of the adverse consequences. Nor do the models appropriately confront the difficult
question of the social consequences from teenage smoking. These models demonstrate that teenagers tend to
disregard the future consequences of smoking more so than adults (Chaloupka, 1991).
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Based on the foregoing, this study makes no attempt at this time to express the
health consequences of H.R. 3434 to smokers themselves in social value terms. Future
versions of this analysis may make such an attempt if these analytical problems and data
limitations are resolved.

Comparing Costs and Benefits of H.R. 3434

Bearing in mind the limitations presented by the current analysis two principal
findings emerge from this analysis. First, it is clear that, for those items quantified in this
~ study, the benefits of smoking restrictions comparable to H.R. 3434 substantially outweigh
the costs. 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 shauld be noted that no attempt was made in the current analysis to evaluate the
costs and benefits of altering provisions of the legislation. Throughout this 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
benetfits.

Comparisons with Alternative Baselines

Given the rapid increase in public and private smoking restrictions in th> Jast few
years, and the downward trend in cigarette consumption, it is likely that the fuwure will
bring additional restrictions, and consumption may continue to fall 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).

| Alternative scenarios were also constructed which varied the assumption about
future baseline consumption of cigarettes. 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, sensitivity analysis indicates that, as in the case of alternative
public and private restriction policies, varying the assumed baseline tread in future
cigarette consumption has no significant effect on the result that social benefits would be
" expected to exceed costs by a substantial margin.

Results using alternative baseline scenarios are summarized in Exhibit 5-3. A
graphic display is presented in the exhibit. 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 are comparable to those in
H.R. 3434. This is the baseline used 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
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private sector without the passage of H.R. 3434, and that these wﬂl continue and achieve a
level of 75% compliance with standards comparable to ‘requirements of FL.R. 3434 in 10 years
and remain at that level thereafter. The fourth scenario combines an assumption of 23%
existing coverage with an assumption that per capita cigarette consumption will continue

to fall for ten years into the future at a 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, for the items quantified in this study, the social 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.

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 $31,00021 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.22 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

21 The estimated annual earnings of smokers is inflated by 20% to account for earnings aﬁer‘ the age of 65,
based on OTA (1993).

22 Salary earning years are assumed to be years prior to the age of 65.
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industry of about $35 billion per year due to smoking.23 Assuming that changes in the
excess medical expenditures due to smoking restrictions would be proportional to changes
in smoking-related premature deaths, this analysis estimates that every reduction in
armual premature death wouid represent an annual reduction of $85,000 for medical
scrvices. 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 fram 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 1o 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 = similar estimate for ETS
exposed individuals.

Reduced Revenues from Cigarette Sales and Excise Taxes: Implementation of
national legisiation 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.2¢ 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
pubiic health and er:::ronmental policies, this analysis does not purport to provide
definitive conclusion: 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 ET< and the net losses or gains regarding
smokers, were not quantified, this analysis demor - - ':2s that, for those items that were
quantified, the estimated benefits of H.R. 3434 exce:. . .= estimated costs by a substantial

23 This is estimated from information provided by Hodgson (1992) who compares excess medical costs
ovar the lifetime of persons who have ever imokad, and persons who have never smoked. Similar data and
procedures were also used by iianning. gtal, (1991).

% For an excellent comparison of what smokers pay in excise axes, medical expenditures, and
contribution to retirement funds, relative to the value of the services '+-v receive for these payments, see
Manning. gtal, (1991). Fnwever, the net monstary payments made ¢ . to spnokers is =t a useful index for
measuring the overall social benefits or costs of smoking restrictions. . previously described, willinghess 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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amount. This analysis suggests that the net effect of these excluded items would have to
represent a loss exceed $39 billion to $72 billion per year for costs to exceed benefits.

As suggested in Exhibit S-4, the overall findings of substantial net benefits are 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.
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Exhibit 1-1: Policy Development and lmplementatlon Costs (1000 Employees)

Base=No Restrictions
: Units| Cost/Unit [1—!_ Numbar of Unlts Cost
inital Cost Low Hight Low ($) High ($)
Policy Devslopment
Managerial Parsonnet hours! 20.00 5 10 100 200
Lagal Personnel hours 21.00 2 8 42 188
Administrative Persoanel hours 12.00 15 25 180 300
Total [2) ’ 322 (11}
Policy Distribution ' g
Printing pages: 0.05 1.000 2,000 50 100
Adminisiyative Personnes! howrs 12.00 4 8 48 86
Totué £ ] ] 19¢
Policy implementation i
No Smoking Signs (3] m‘ 25.00 20 20 500 750
Maintshance Personnel hours! 18.00 4 ] 64 24
Total 84 a4s
Outdoor Recepiacies [4) recaptacle 130.00 5 190 650 1,300 .
Maintonance Personnel hours| 18.00 3 8 40 ]
Total 890 1,308
Smoking Cessation [5] participants 75.00 ae 50| 2,843 3,750
Tolal Initisl Cost 4,437 6,838
Annual Cost
Policy Maintenance
Cormpilance :
Managerial hours 20 10 30 200 800
Adminisirative hours 12 i5 100 180 1,200
othﬂ VL
Managerial 20 3 8 60 120
Other hours 12 5 10 60 120
Maintenance Personnel hours 16 3 6 52 88
Total Anntial Cost : 552 2,136

1. Unit Iabor costs are approximated using BLS Median Weekly Eamings inflated by 24% o account for iings banefils. Maintenance Iabor hours are
estimated using Mesns Building Cost Dais and the Engineerad Performance Standards, Janhtorial Handbook.

2. Five responsss to kmited survay sugges! a cost rangs of $50 16 $200, median = $100. Size of firms in whole survey ranged from 30 1o 1800 employess:
madian =240 and mean = 512 (Lawii, 1994),

3. No smoking signs in Grainger,1992 ame $10.,00. mszsmmsfmmuwa 1994, who also suggesis a median cost of about $300 based on company
responses.

4, mmdwidmmptbahhmemhw1m Howsver, Lewit {1904) suggests that culdoor recepficals st enirances cost $25 each, with total
costs for firms ranging from $25 w0 $1200.

5. Assumes 25% of smploysas are smokars, and that 10% [low) and 20% (hgh) witl participate in such programs directly as a result of iInstituting smoking
restrictions, but that this wil be a one time increase in participation.




Exhibit 1-2: Cost of implementing Smoking Bans

Basa=No Reatiictions

Cost per Employees Total Cost Recurrent Amortized Total|

Low Estimate 1000 Emp. {mitions) {million} Portion Porton [1} Annugl
$4,487 110 494 74 25 99

Annual Policy Meintenance B 1 1.1 110 a1 : 81

159

High Estimate

$6,858 110 7654 113 38 151

$2,136 110 235 235

69

455

A alized capitel cost without time limit is squivalent Yo borrowing funds and paying the interest
mmyym but not the principal. For convenlence, a single discount (Interest) rate of 5% Is used for
thass calculntions,

"2 Figure fs for 5% discount (interest) rate (see Exhibit 1-4}

Exhibit 1-2a: National Cost of Indoor Lounges

Base=No Reastrictions
Total Annual Cost
% 5% 7%
Low Estimate High Estimate] Low Estimate High Estimate Low Estimate High Estimate
{$ million} {$ million} {$ million) {$ million) ($ mitlon)  {$ million)
ﬁ with Lounges 3,509 4,562 3576 4,645 3841 4733
10% w Lounges 3as1 358 364
20% w Lounges 912 830 947

Exhibit 1-3: Smoking Lounge Design (100 smokers)

Average Pask Square Foet Per,
Loungs Occup.
Lounge Density {ASHRAE, 1989) 200
Smokers Secved by Lounga 100 Smokaers
Time Frame 2 hours
Stnokers per Hour 50 smokers
Break time per smoker 12 minutes
Expacted Lounge Occupancy 10 smokers 15 amokers
Construction Requirements per
Smoking Occupant Served| 2




Exhibit 1-4: Cost of Bullding Smoking Lounges
BassuMo Restrictions :
Annusl Costs Tota} Annual Cost
Persons  Scquare Feet per initiaf Cost Totat Fecurrent Amonized Annualized Cosl par Annual Cost
{milflon} . Occupant per Square Fool Cost _ Portlon Portion nltiad cost| - Sq. F. Low Estimate High EM. {1]
m Q mition) {20%) {$_mitkon miilion! _@ milon} Q milon)i -
48 -
Smoldng Occupants 55
Occupants serviced 55
Indoor Loungee .
2% Discount 55 2 30 3300 860 1] 759 25 2750 3509 4582
5% Discount 185 825 as7s - o.uai
7% Discount 23 891 3g41 4733
Owdoor Lounges
3% Discount ’ 5,50 2 25 275 55 8 83 a3 127
5% Discount 14 89 69 138
7% Disovurt 19 74 74 148
1. High sstimals Is 30% highes than low estimaie {ses taxt) tor indoor lolingds, and t00% higher for ouldoor fotinges
based on Lewh (1994),
Exhibit 1-5: Total National Implementation (with Smoking Lounge) and Enforcement Costs
Bassx=No Restricions :
3% 5% 7%
Low Esiimate __$Hgh Estmate Low Esimate __High Estimate)
517 1,304 524 1,401
100 500 100 500
817 1,884 824 1,901




Exhibit 2-1a: Estimsles ﬂ U.S. Nomsmokar Annue’ Hnrialty A:raclited Wih
Exposurs 1o Other People: L '
MORTALITY U.3. EPA'» CENTERS FOR OTHERS COMMENTS
IISEASE .
) SOMTRAOL?

Lung Cancer (ICD 182-103) 3,000 Tolal 3,8008 124, 240 w0 20008 ETS a Group A carcinogen,

€7S concantirations slwller
Homa ETS sources 800 - 3008, 30007, 50008  in swoking homes and
offices. Generally higher
Gther ETS sourcea 2,200 - 40000 in restyurants,

Other Cancens b 11,000-12,0007.10 Umited evidents for
cancers other than hung

Heant Dissase (410-414) 2,000 Evidence continues te

40.0007.16.01 mount on ETS and heart

dissase

Burny Dealin 1,30072 120013, 1501 Due to firea initisted by
smoldng malerials

Spontansous Aborlions 145,000

Sudden iniert Desth Syndrome [ 100 1,90014

Respirdory Conditions, newbom 2000 4,40014.4 Estimales are based on

(769-700) mutemal smoking

4.400144
Sivxt Gastation, Low Bitheweight 900

{7a5) .

SEPA? gvalusted only the resplratory harerds of ETS; aiso, was the only source o breskdtwn home vs. horhome tisks,
MDgaiha to childron under age 18,

SEFAY conchuded that metemal smoking le & sirong risk facior for SIDS. mwnhmumwuu
a slak factor for SIDS.

“Dofined by OiFtarays as petinatel deattn, which includes sillbome.

u.s, EPA {1992) Health Effacts of Passive
Smoling: Lumg Cancet and Other Disorders.  EPAGO0M-O0VODOF .
Conters for Diseass Tontrol {1991}  Soldng Ativibuiable
Mortallty snd Years of Potential Life Lost - U.S. 1988. MMVWR 40:82.71
Modifiad by COC froms Naslonal Research Councll (1908).
Environmental Tobacco Smoke; Mexswring Exposures and asessting health sects. wmoc Academy Prass
Arundet (1987}
Vuluc {1984)
Wigle (1907)
Vells {1988)
Repace wnd Lowsy (1085)
Russel of &l (1906)
MSMWHM) MnSmdt\guﬂHtm
Disease: Epidemiclogy, Physiology snd Blochamistry. mnt-w

11. suadlnd.K(lM. Passive Smoking and the Rtisk of Heart

Disense. JAMA 2679498

12, MWWMFMWW#Wim
13, Milor, AL (1903). The U.5. smoking materal fire §::5um

thwough 1990. The role of Sghted tobacco products In firs.  Netional Fire Prolection Association, Quincy, Mass, March 1983
14, Difrarze, J.A. (1983). Tobaocco Abuse: Morbidity and

Mortality in the Pediatric Populafion dus 1o the Use of Tobacco Products by Other People. Submivied 10 JAMA
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Exhibit 2-2: Proportional Reduction In Mortality Ratlo (PRMR) By Years Since ETS Exposure

M PRVR
Years Quit Cancer Cancer  Heart Disaaso Ovorall
<1 22.40
1to 4 18.80 16% a8% 59%
Stoo 7.70 . 688% 79% 1%
91t 10 68%
10 1o 14 4.70 T9% 291% 89%
16 to 19 4.80 78% % 89%
© 10 to 20 : 89%
21+ 2.10 1% 160%; . 99% 100%

1. Cancer moriality ratio for male smokes (DHHS 1989).

2. Hoarl disease moriality ratio assumed to decline twice as fast as the
cancer mottality mtio.

3. Average of cancer snd heart dissase weighted by the average proportion
of cancar and heart discase deaths batween high and low estimates,

Exhibit 2-3: Percent Reduction Smoking Poputation and in Total Consumption due to Smoking Restrictions
‘ Reductions From Quitting, Reduced Initiation, and a Reduced Consumption Rate of Smokers

Basa=No Restriclions
Tota! Reduced
Quitting & Reduced  Reduced Cons. Consumption
Intiation [1] Rate j2] {50 yr av]
Annual Average .
Reduction: :
Low Esfimate 4.24% 9.58% 13.81%
High Estimate 8.48% 13.73% 22.20%

1.Pmpmﬂonalroducﬁomhconswmﬁondnhquhﬂngandmdueodhbﬁlbnismmwdtobooqxivalen!hﬂmmmuonslnmkorsmw
mﬂﬂngandmﬂcodlnlﬂnﬂon.,smmopopdaﬂmdmngesmmhmlymsmmommmmmmm.Mrasullswould
not be affecied graally by aitemalive discount rates. Therefore, for convenlence, an arithmelic annual average over aft time periods is used for
the annual equivalent reduction over all discount rales.

2. This Is the proportional reduction in cigaratie consumption due 1o the reduced consumption rate of the smoking population remaining after
quitting and reduced initiation is taken Intv account. -




Exhibit 2-4: Premature Deaths Avolded from Reduced Exposure to Environmental Tobacco Smoke

Bass=No Restrictions |
Annwal ETS Belated Desths 5C Vaar Totsl Promsiurs Dasthe Avolded Estimates
Low Estimate High Estimate Low Estimate High Estimate
He i Nontome Home NonHome Home Nori-sne Total Home NonHome Total
125500 HINSODNS A
Heart Disoase Deaths (1) 3,240 8,760 6,480 17,520
Cancer Deaths {Z] 800 2.200 800 2,200
Totai| 4,040 10,060 7,260 19,720 7,818 450,430 458,248 28,176 810,445 838,622
| Yearly Average for 50 Year Period - 156 9,008 9,185 564 L 16,200 16,772
hﬂ:ﬂgﬁmmﬁammmmmmnmm The estimaies are allocaled betwesn homs and nonhoms In the same proporiion as
cancer

2. Lung cancer for home and nonhome sxposuse s rom EPA (1993).
a.l-lunoomdimmmmhMNMMNWMMhMMhMmem
is sssumed o take place outside the home and are thersiore not included. The tims dslay In premature deaths avoided resulls by assuming thal the raduction in the mortalty
rallo for cancer «:+¢ Yme follows the same Sme petiemn as the moriality ralio for & smoker who quils, nnnmubnmmmmmuumnmmu
fast an for cancet (300 calculations in Exhibl 2-2).

4. impacts of amoking restrictions are calcwisted o ba 90% of nonhome axposures {see lext).

Exhibit 2-5: Morbidity Effects from Reductions In ETS Exposure

BasealNo Restrictions
Bave Lovel {1990} Annual incidence Rates Estimated Annual Reductions
Low Esiimate High Estimate Low Estmate High Estimate
Home NonHome Home NonHome Home [1] NonHome {2] Total Homs [1] NonHome |2} Total
Morbidity Efects
Tonsils and Adenoids Operafions 30,000 30,000 27.000 27,000 27,000 27,008
Tympanosiomy Operations 160,000 160,000 144,000 144, G20 144,000 144,000
£ar Infaction Episodes . 2,800,000 2,800,000 2,520,000 2,620,000 2.520,000 2,520,000
Asthma Exacerbation 300,000 100,000 700,000 300,000 12,714 90,000 102,714 60,331 270,000 329,331
Asthma Induction 12,000 1,000 40,000 5,000 509 800 1,409 3,390 4,500 7,890
Physicians Visits for Cough 2,176,000 3,400,000 2,176,000 3,400,000 92,217 3,060,000 3,182,217 - 184,434 3,060,000 3,244,434
Lower Respiratory Tract infections 135,000 15,000 270, 000 30,000 5721 13,500 19,221 22 885 27,000 49,885

1. &MMMMhmmMNMMIMMhEMdMM See Exhibit 2-
3. Reductions due 10 reduced consumplion of smokers are not included bacauss these ars assumed to take place out of the home,
Reductions are assumed o be immediate, without ime delay.

2. 80°% reduction (see text).




Exhibit 2-8: Annual Benefits from ETS Related Premature Deaths Avolded,

BasesNo Restrictions
Tolal Value {1] : .
Low Estimate I High Estimate
Home NonHome Total Home NonHome Total
Discourt Rate )

ax% - 728 41,858 42,582 2,618 75,310 77,928
5% (1.1} 30,801 40,370 2,482 71,308 73,880
™ 862 38,18 38,780 2,384 68,585 10,970

1. A witingnass io pay sstimaie of $4.8 mition per premature death avoided is used. See toxi for meaning of willingness to pay.
See Appendix for diecussion of how we amved at a valus of $4.8 million per premature death avoided.

Exhibit 2-7: Annual Benefits from Reduced Morbldity Effects of ETS

Base=No Restrictions

Morbidity Estimate

Yonelle and Adenokis Oparations
Tympanostomy Operations

Esr infection Episodes

Asthma Exacerbation

Asthma Induction
Physicians Visis for Cougrh
Lower Respiratory Tract Infections

Tolat Anntial Savings

. . Low Estimste Estimate

Madical Cost Total Cost Annual Reduction Ann, Medicel Total Annual Annusl Reduction Annual Madicat Total Annual
Per Eplsode [1) Por Cans 12} Savings [5] Savings {5] Savings [5] Savings [8)]
{miilion) {million}) !mll!bonl [mllﬂonl

1,500 1,500 27,000 41 a1 27,000 .t 41
1,500 1,500 144,000 218 218 144,000 218 218

75 78 2,520,000 188 189 2,520,000 189 100

10 3z [3) 102,714 i 3 320,30 3 11

100 1,500,000 [4] ) 1,409 o 2,113 3,045 1] 5918

§0 50 3,152,297 158 158 3,244,434 162 182

100 100 19,221 2 2 49,885 5 8

(1) 2,721 51 8,541

1. Guestimates basad on profossional jutigement.

2. Likely to be highae than medical cosl, but dala to suppor a higher satimate was avediable only where indicated.
3. Midrange sstimates of witingness 10 pay to avold a day of spisodic asthma symptoms (Uneworth, 1993a.)

4. Mkirange setimate of witingness to pay 10 avold having & case of chronke bronchitie (Unsworth, 1904). Since asthma is mors lite threstening than chronic bronchily, i is assumed
that this s & useiu! lower bound esiimale for asthma,

5. Thess savings are assumed o occur immadialely, There i therslors no discounting.

8. The high range estimats In Exhibit 2-1b Is reduced by 50% to account for tho urcertainty in the sstimate.
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Exhibit 3-1: Unit Costs for Housekeeping and Maintenance

' A Annuat Cost
Duration Cost Par Cost Per Annual Frequency Per 1,000 Square Feel
Task by buliding (minutes) Hour Task Smoking No Smoking  Smoking No Smoklgg_J
3H {2) 131 (4] (51 {8} 7]
: M X2 {31 X [4) 131 X [5]
Emply and damp wipe ashirays 2.5 $8.39 $0.35 250 0 $87.50 $0.00
Dusting Desktops 2.2 $8.39 $0.31 250 52 $77.50 $16.12
High Dusting 4.5 $8.39 $0.63 52 12 $32.78 $7.56
Venetlian/Horizontal Blinds 2 $8.39 $0.28 8 | $1.68 $0.28
Clean HVAC Vents ) 10 $8.39 $1.40 4 1 $5.60 $1.40
Empty and damp wipe ashirays {per seat for smokers) 0.2% $8.39 $0.03 2190 0 $65.70 $0.00
Sweeping/Vacuuming 10.0 $68.39 $1.40 78 52 $109.20 $72.80
General Cleaning for a Smoking Room (Lodging) a0 $8.39 $4.20 292 $1.226.40
General Cleaning for a Non Smoking Room (Lodging) 24 $8.39 $3.36 292 . $981.12
Empty and damp wipe ashiray stands 4 $8.39 $0.56 292 0 $163.52 $0.00
Empty and damp wipe ashirays (per hosplial bed for smok 0.25 = $8.39 $0.03 730 0 $21.90 $0.00
Sweeping (per hospital bed for smokers) ‘ 5.0 $8.39 $0.70 547.5 365 $383.25  $255.50
Replace Office Furniture $4,530 0.2 0.14 $906.00 $634.20
Carpet Repairs $100 1 0 $100.00 $0.00
Computer Maintenance (per computer for smokers) 120 $85.00 $170 0.5 , - $85.00
Computer Maintenance (per computer for nonsmokers) 80 $85.00 $128 : 0.5 $683.75
Computer Keyboard Replacement (per computer for smokers) $50.00 0.67 - 0.5 $33.50 $25.00
Painting 6800 $15.35 $1,739.79 - 0.2 0.2 $347.06  $347.96
Replace Table and/or chair {Food Service, per seat) $448 0.2 0.14 $89.50 $62.65
Replace Furniture (Lodging, per room) $2,125.00 0.2 0.14 $425.00 $297.50

{1] Source: Means Facility Maintsnance Standards, BOMA Office Buiiding Cleaning Operalions in North America, DOA 1981,

[2] Source: Average Hourly Wage Rate Plus Frings, Buresu of Labor Stalistics, Means Square Foot Costs, 1991

14] and {5} Source: Various sources, see Appendix for full listing. For housekeeping, Dinegar 1994, Waiss 1935, Bast Wastern 1994, Kelliher 1987. For meintenance, Waiss 1985,
Ledger 1994 {compuler maintenance and replacement).
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Exhibit 3-2: National Savings in Housekeeping and Maintenance Costs
' ' Potential o
Tolal Savings Per Annal Savings
Squars 1,000 Sq. Fi. Applicable
Fest Or Per Untt Sq. FL. | Low High
! (million sq, f.) {millions of dotiars)
(1] (21 {3] {4}
Office
Housekseping : 11,802 $181.24 . 7,081  $1,283 $1,283
Maintenance . 11,802 $547.03 7.081.  $863  $3,793
Total Savings * $2,148 $5,077
Total Savings per Sq. Ft. $0.18 $0.43
Mercanifie & Service
Housekseping 13,157 $236.32 3,158 $748 $748
Maintenance _ 13,157 $204.39 3,158 $165 $481
Total Savings : $911 $1,227
Total Savings per 8q. Ft. - $0.07 $0.09
Food Service ' .
Housekseping ) 1,167 $85.70 700 $438 $438
Maintenancs 1,187 $123.84 700 $128 $308
Total Savings $565 $744
Total Savings per Seating Capacity (smoking)  [51 $84.84 $111.69
Health Care
“Housekeaping 2,054 $333.34 507 $228 $228
Maintenance 2,054 $502,29 507 $33 $222
Tota} Savings ' $261 $449
Total Savings per Sq. Ft. ~ $0.13 $0.22
Asssmbly
Housekeeping - 6,838 $236.32 821 $194 $194
Maintsnance - 6,838 $204,39 - 821 $43 $125
Totaf Savings $237 $319
Toln) Savings per Sq. FI. $0.03 $0.05
Education
Housekeeping 8,148 $304.04 600 $180 $180
Maintenance ' . 8,148 $502.28 800 $0 $301
Total Savings . : ’ ‘$160 $461
Total Savings per Sq. Ft. $0.02 $0.08
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continued

Lodging
Housekesping
Maintenance
Total Sevings
Tolal Savings per Guest Room (smaoldng)

Warshouse/industrial

Hougelseping
Mainisnance

Total Savings
Totaf Savings per Sq. FL.

_ Tolal Savinge
Housskeaping
Mainlsnance
Total Savinga
Total Savings per Sq. Ft.

Potential
Total Savings Per . Antusel Savings
Squire 1,000 Sq. FL Applicable
Fast Or Per Unit Sq. FL. Low . High
{million sq. M.} {milons of dolinrs}
1} 2] [3} [4]
3478 $373.03 342.8 $44 $354
3,478 $457.98 342.8 $49 $391
$93 $745
{81 $73.56 $589.84
12,253 $305.14 7,351 $701 $995
12,253 $0.00 7.351 $0 $0
$781% $995
$0.06 $0.08
58,895 20,581 $3,874 $4,398
$1,280 $5.620
$5,154 $10,017
$0.09 $0.17

[1) Totsl Squre Fest par buliding tas i from Deparimant of Ensrgy, Energy information Administration, Commeiclal Bullding Characlerisiics, 1980, page 17.

[2] Ses Appandht for detelied calculations.

mMdmwummmmwm.s“m1mhmuhmmwmuwum

compulers, Swai 1900 for reporied savings.
4] Bee Appenci for detslled caiculations.

£5] Urite for Food Service setablishments sre sasling capachty fof smokers.
(8] Uirins for Lodging are equars fest for common areas and per Quest room for smolmni.




Exhibit 4-1;: Excess Absenteeism of Smokers and Former Smokers

i0.80
1.50

1. Cuitters go from smoking to former smoking status
2. Those that fail to initiate smoking go from a potential
smoker to a naver smoker

Exhibit 4-2: Value of Reduced Absenteecism

Base=No Resirictions )
Days Saved Per Unemplymnt  Net Days Saved Average  Annual Value
Person Per Year Factor Per Person __Daily Eamings Per Parson

Quitting 0.60 0.04 0.576 104.00 59.90

Fail to Ini!iateL 1.50 0.04 1.44 104.00 149.76

Exhibit 4-3: National Annual Savings from Reduced Absenteeism [1]

Base=No Restrictions
3% 5% 7%
Low Estimate  High Estimate] Low Estimate High Estimate] Low Estimate High Estimate
millions millions millions millions millions millions
Quitting 53 107 67 - 133 73 147
Faill to Initiate 170 340 i21 241 93 186
Tolal 223 447 187 375 166 333

1. Detailed discounting is necessary to separate out the ditferential effect of quitting and reducsd
initiation. Ses Appendix B for discount calculations.



Exhibit 5-1: Average Annual Fire Related injuries and Property Damage (1968-1990)

Base=No Restrictions
Residential [1] Non-Resid. [1)] Unk Cost [3] Totel tink Cost Tolal Cosl
Residential Non-Resid. Tolal
{mitfion) ‘million {milion) {miikon) 'milion
Injuriea
Fatal 1,328 an 4. 8373 184 - 8,557
Non-Fatal ' 3,328 als 0.17 0.17 561 53 a03
Total 4,852 as7 8,924 237 7.160
Prop. Loss [1] 111,500 36,800 318 15 430
Total Cost 7,238 381 7,591
1. From Mier (1993). Figurese are an average of 1988-1900. Figures K 1901 s+ exciuded becauss of distortion due 1o the Oskiand s siomn,
2. Number of firea.

3. Avernge cost per injury from Ray (1993). mnﬁmmmwmmmmmmwmmumm

sufiaring
4. The unit cost for hospltalized inhuries only is $.78 millon (Rey, 1963)
6. Total Value of sach reduced ire-relaied jaialtly Is seeumed io be $4.5 millon. Ses lext

Exhibit 5-2: tholmdl’umatunboams,lm,and_ Property Losses Avoided

Base=No Restrictions
Injurias
Fatal 4,482 7.198
Non-Fatal 20,733 ar.ta1
Total 25,198 34,339 |

2. m-mmmmwmdmmmumm,-wmmuinmmnm
provide smoling lounges. For costing purposes, the proportion of establishments with indoor lounges in the low esiimate is less than in the high estimate.
Tharslors, the Jow sstimaies for fire relaled deaths and injuries svoided is higher than the high estimate bacause of this oddity.

Exhibit 5-3: Annual Benefits in Fire Related Injuries and Property Damage

Base=No Restrictions
Low Estimate Estimate
Residontinl  NonReskiantial ..T:;:I Residential NonRlesidontial Total
millon million milion million million
injuries
Fatal ’ 270 158 420 540 151 (T3]
Non-Eatal 23 45 [ ] ] 47 43 "0
Total 293 204 497 587 194 701
Property Loas 13 29 112 27 94 121
Total Savings 307 202 (11 814 __288 202 |




| Exhibit 6-1: Estimating the Effect of Smoking Restrictions on Quit Rates, I I—

Consumption Rates, and Rates of Initiation

Base=zNo Restrictions
Quit| Sits Conditions Relarence Quit Rate Assumed Mot Quit Net Quit  Net Quit Rate
Reported Relapse Rate Rate w/o dues to
{Annual) . Hate Smokes Rastr. _ Smoking Resir. |
N-B. Daile, et al.(1991) 15% 30% 10.50% 2.50% 8.00%
Hudzinskd, of af.(1990) 9% 30% 6.30% 2.50% 3.80%
Stave, of al.(1091) 17% 30% 11.90% 7.50% 4.40%
Stitman, ot al.{1990} 15% 30%’ 10.50% 2.50% 8.00%
NARoRB Andrews (1993) 16% 30% 11.20% 2.50% ’ 8.70%
Borland el al. {1990) 9% 30% 8.30% 2.50% 3.80%
Goltlisb ol. al, (1990) 13% 0% 9.10% 2.50% 6.60%
Sotensen et al, (1983) E 12% 30% 8.40% 2.50% 5.90%
| Low High
Estimated Net Cuit Rate due to workplace smoking policies , 4% 8%
Estimated Net Quit Rate dus Yo Comprehensive Legisiation (2] 3% 8%
Consumpiion Consumption
Reduction
N8B Steve ot tal, {1551) 34%
Stitman, ot al.({1090} : 20%
R8 Bonland st a). (1990) 18%
Hocking o al. (1991 20% '
Low High
Estimated Reduction in Consumption Rlate due o Workplace Restrictiona 15% 20%
[Estimated Reduction in Consumption Rats dus to Comprehensive Legislation [2] 10% 15%]
initiation Reduced Initiation
N-B Woodrult ot al. (1093) 36% (3]
RB Wasserman et al.(1981 41% (4]
‘ : Low [S] High {8}
[Estimatsd Reduction in initiation Rate dus to Comprehansive Legislation 5% 10%

1. N-B rafers 10 sitos that go from no rastrictions (N) 1o a ban (B). A-B ralars to sites that go from partial restrictions {R) lo a ban
B).

; Because onfy about 60% of the population ls employed, wmprd:ms!whglslﬂbnmldmhssavemgeoﬁudmihom
population then the atfact of warkplace policies on employges.

3. Cross sectional analysis of Califomia worksiles,

4. Not a workplace study. The 41% reduction refers 1o the dmmwbemnleenagsmwhoilvohmmmunum whh legisiation
-mandating faw restrictions in public places, compared with teenagars living in communities with comprehensive legislation, Including
logisiation restri ting smoking in workpiaces. Most of the reduced consumplicn is afiributed to reduced initiation.

§. Estimale is both consarvative and excoptionally unceriain because of ihe paucity of information,




Exhibit 6-2: Proportional Reduction in Mortality Ratio (PRMR) By Years Since Quitting

Ratio 1o Base Mortailty Rate

Smoker Mortality| Years Quit:

31 to 40 {4]

Redo (11102 3105 6010 110 10J2] 111015 18+ 1) 10 20 {3] 21 to 30 {4 SltoSOf4] S0+ (4] -
Age Base = 1.00{" .

09-34 51% 84% B4% s4% °20% 113 95% 100%

35-44 51% BAY, E4% s4% 0% 915% 95% 100%

45-84 3.02] 42% 43% 59% 51% 84% B4% 4% 20% 95% 95% 100%

55-84 2.92] 28% 30% 45% 8% 55% 61% 58% 20% 5% 05% 100%

85-74 2.67] 1% 28% 27% 23% 9% 59% 49% 20% °0% 20% 100%
75+ 1.85] 19% 19% 17% 18% 2% 32% 17% 70% 85% 85% 100%

1. Wales only. Averags of mortality rates Tor above and below 20 cigareriea per day.
2. Woeighted averge of 1-2, 3-5, and 6-10 yemrs, AQes 30-44 aexrrad 10 bo the sama as 45-54.
3. Average of 11-15, and 18 + years.
4, Assumed 10 reach 90% average roduct:: =/:u 20 yesrs based on cancer rale moriality raios {DHHS
1989), and full reduciion (100%) In 50 ysars with a sligh! lag for ages oider than 85, .
Sotrce;: DHHS {1860), Table 7. page 05.




Exhibit §-3:

Premature Deaths Avolded (PDA) From Quitting by Years of Abstinence

Bass=io Restrictions
Yourn 1980 1991 ts 2000 2001 e 3010 11 te 2000 201 s 2038 2031 w2048 86 Yoar Totsle
Deathe wq PRNR(1)
Age
34 2248 ¥
38-44 83,20 »
4882 28,801 s
[TNT] 88,510 3
w74 190,700 E ' 110,088
u 181,061 L] 113 70 1% 108,188
Tols 514,748 241
[Yonrty Avorngs for the 50 Year Pecied
1. Proportional reduction In mortalty.

2. Premaure Deathe Avoided

Note: EPA doss not befleve thal discourting physical sliects such as premature deaths or ive years axtended has any meaning. Only monetaty
values should be discounted. Discounting physical effects Is done above only for analylic convenlence and to display discounting methodology.

Exhibit 8-4: Premature Deaths Avoided (PDA) From Reduced initiation - T
Bassalo Restriciions )

Yooy 80 Yoar Totale .

1990 1901-2000 2004-2010  2011-2020  2021-2030  2031.2040  2041-2050 2081 » POA POA

Age] Doathabn In Deathe {1} Low Evt. Porsont High Bat,

0-34 22 m ‘ % [T [} 2 % (21 % : 10%)
3544 33201 E2S " % 5% % E% 5,039 % 10,078
45-54 28,601 FT % % 5% 5% "woe n% 118,182
£5-04] 1% 1 % % % 5% 20,040 1% 73,008
05-T4 180,7: m 1Y 5%} 45,388 1% 90,094
754/ 181,05¢ 3% 5% 44,214 £21% 20,428

Tota) 14,7
POAMNsar a 1,028 1,570 4020 10,587 17,7800 20,737

Cumulative Total (10 ] 10,872 30,572 84,800 100,539 388,428 190,538 __too% _3sve7e |

Yearly Av: ot the 19 Yeet Perled 3,811 fXTT]

Wa assumeail new smokers come from the youngest age group, thet & consiant number l addod every yeor, and thel I taksa 6O yoars for the amoking population io complelely change.
Theretors, I takes 60 ysars for the smoking population 1o ba Meduced by the estimated reduction in the inltiation rate, with 1/60th of that reduction laking place each years,
2. Average rate over the first 10 year Incrament in which new smokers are addud aach year.

Note: EPA does not believe that discounting physical efiects such as pramature deaths or live years extended has any meaning. Only monetary
values should ba discounted. Discotinting physical effects is done above only for analylic conwenience and o display discounting methodology.




Exhiblt £-5: Pramature Deaths Avoided From Reduced Consumption

2001 1o 2616 3011 te 2038 2031 te 2030 3031 te 3648 2041 & beyend 58 Your Totue
L o] PR PN PR for| PR AR POA|  Lives Saved Persent  Lives

Per Voad] Par Year Par You] Por Your] Por Yoar Low Eat Wgh Ew

’ 1% 2%
o 136 oox 101] s% 202| esx 22| 100 212 3,370 s.04% 10,380
eax.  2005| s0x  20ee] esx  a020) esx  B020| t00% sses| 1280m 00% 248,000
sax  17ee) sex  2am| esx 2e20| esx 2020 t00% 2708  1em2me S34% 113,848
sa%  aze3f eox  so4s{ es% 5323 sk S223]  100% 59031 200,880 won 418115
apx  Tsas| sex 1237 sox  13es7| sox  13.es7| vo0% 1s37]  sm ek w702
1rx 2ase) 7ox  e7es| esx 10067 esx  toee7| 100% 125501 28284 ;"IN TG
18,994 31,000 38,708 34,708 717 1,318,148 100.00% 2,800,488

' 28,203  syioy

1. The reciced consiwplion 1eie appies only %o smolewe &fier reducing the curmnt smoking poputstion 0 Stcount for thows thet quit or Tait % inRiste emokdng,

2. The maxinum proportional seducsion in maralily I8 squal 1 the peroent Mdection v consumption, and is assumed 10 be rexched In SO years (PFRM fackor = 100%). The tme

path of PR facior ia assumad 15 be the sams & for quilling. .

Nole: EPA does not boliave that discounling physical effects such as premalurs deaths or live years exiended has any meaning. Only monetary valuaes should be
discounted. Discounling physical sffects is done above only for analytic convenlsnce and % display discounting methodolooy




Exhibit 8-8: Lite Expectancies of Ever Smokers and Never Smokers by Age

Ever Smokars —— ; Never Smokers - —_
Agel Probability of Probabiiity of  Expaciad Lie Years PrabablMy of Probabllty of Expected Lite Years
nuuhlng‘l'o Lie Remalning to Lite
Survival [4] Deaths Survival 1) Deaths Expect.
38 1.000 34 oo 1.000 i 3948 5
465 0.975 0.025 24.91 0.987 0.013 29.01 5
55 0.918 0.084 15.15 0.857 : 0.043 20.04 5]
(1 0.782 0.218 7.33 0.884 0.118 - 11.20 4
78 0.548 0.452- 1.85 0.725 0.275 3.85 2
as| 0.135 0.815 0.385 ° 0.805 .
1. Survival probabities from Hodgeon (1902)
Exhibkt 6-7: Years of Life Lost per Smoking Related Death by Age
N _ — e Lite Yeuars Lowt Per Desth Lite Yours Lost Per Death
Excess Probabifity Extess Probab¥. Ever Smokers . Expacted Percant To Lite Expedt, To Age 65 To Lile Expect. To Age
of Death Of Death In 1990 Smoking Related (Within Interval){1] (Within SntervaD{t}] (Whhin Intervall{s] (Within Interval)f1]
Age] (End of Interval}  (WRhin Interva){1) ) Deaths/vear [2) '
: _(thousands) Discounted Years at 3% [¢] [5] Undiscounted Yeers |
36-44/ 0.012 0.009 17.2% 15.58 3.75% 20.50 17.10 31.82 24.29]
45-54 0.041 0.634 13.80 40.58 1M.21% 18.05 $1.75 22.02 u.es’
56-64! 0.102 0.087 13.80 119.72 20.81%: 10.75 §.30 13.20 5.87
65-T74 0.177 0.158 14.00 221.55 53.32% 4.58 5.98
T74-85 0.210 0.202 0.80 12.10 2.91% ) 1.94 1.39
Total 59.49 415.51 100.00%
lAm_g Liie Years Lost per Death [3) 8.15 3.48, 10.687 4.25
1. Estimated as 75% of the ditference between beginning and ending values.
2. Excess probabiity of death times the number of ever smokers within the age Wnerval. "

3. Averape of all amoking related deaths of all ageis weigihied by the percent of deaths In sach age group.
4. The discounted value of future expecied e years lost at time of death. Onty a 3% discoum rate is used throughout the analysis.

5. EPA dose not befieve that discounting physical effects such as premature deaths or ive yaars sxtended has no mesning. ommuqmmmm mmmmphwdaﬂmtmmw
fot analytic cofvenience and to display discounting methodology.

Exhibit 6-8: Lite Years Extended Per Premature Death Avolded by Type of Smoking Activity

Age Expacied Lle Years Remaining: Percant Premalture Dealhs Avoided, 50 Year Petiod

To Lits Expac{t] To_Age 851 Quitting Raduced Cons. Raduced Inhiat.

00-38 -74.68 74.68 1% 3%

35-44 20.50 171 2% 10% 3N%

45-54 18.05 11.75 4% 8% 19%

55-84 10.75 5.3 - 12% 16% 24%
§5-74 4.58 43% 39% 23%}.

74-85 1.34 40% 20%
Total _ 100% 100% 100%
Av. Lite Yeara Extended per Prematurs Death Avoided
Average Lite Years Extended Over 50 Year Period [2)
To Lite Expectancy 4.74 7.6§ 15.08
Yo Age 65 1.38 3.9% 10.81

1. Petinaisl deathe. Expecied life years remaining is from OTA (1803).
2. Average of afl age groups weighted by the percent of deaths in each age group.



Exhibit 6-9: Excess Medical Costs per Smoking Related Premature Death

' Annusl Excess
Excess Med. Cost Anruial Excess Med. Cost Pe
5 Year Total  Adjustment Moedical Cost Prem. Death
{million ) Factor {mitlion} {dokis;;
Male 113,500 0.95 21,526
Female 73,100 0.95 13,864
Both Smcl 188,600 0.95 35,391 85,174 |

1. £--ess medical costs for the 1985 population of ever smoks:s Versus Nev::
smokers in 1990 dollars. This figure accounts for the exiedad lile expectancy of
medical expanses incured during those years,

2. Excess madical cosis provided by Hodges are discounted by 3%. To obtain the
undiscounted valte, we multiply by 1.09. To obtain the excess cost of a
“nonamoking smoker®, we multiply by 087 (sss Hodges,1992).

Source: Hodges (1992)

naver smokers and the

Exhibit 6-10: Costs Per Smoking Related Premature Death and Life Years Lost

Direct Lost Eamings Lost Earmings
Medical Morbidity [1] Mortality {2)
(dollars) {dollars}) (dollars)
Excess Cost per]
Promature Doachr B5,174 16,630
Cost per Life Year] :
Lost to Age 85] 31,150

1. Calculaind from OTA, 1993

2. Estimated dally aarnings of smokers (sre Exhibit 5-2) times 260 days

fmes 1.2 o account for sarnings after 8-




Exhibit 6-11: Annual Savings Due To Changes in Smoking Behavior

Base=No Rastrictions
- Low Estimate High Estimate
Direct Lost Eamings Lost Eamings Dirsct Lost Eamings Lost Eamings
‘ Medical [1] Morbidity [1] Morttality [1) Medical [1] Morbidity [1] Mortality [1)
Savings from Smoking Restrictions (million) {million) {million) {million}) {million} {million)
3% Discount
Guitting 343 67 248 688 134 495
Reduced Consumption 2,221 434 : 826 ' . 4,443 867 1,852
Reduced Initiation 513 100 983 1,026 200 1,965
Total 3,077 601 2,056 _ 8,155 1,202 4,112
5% discount '
Quaitting - 387 758 203 773 151 406
Reduced Consumption 1,838 a59 t.127 3,678 718 2,253
Reduced Initiation ‘ 1614 31 . 448 322 63 . 896
Total 2,388 466 1,778 4,771 932 3,555
7% Discount
Quitting aar 76 170 774 151 339
Reduced Consumption 1,689 310 1,319 3,179 621 2,638
Reduced Initiation s _ 67 13 230 135 28 459
Total 2,044 399 1,718 4,088 7988 3,436

1. Estimates provided hero only for those Interested. These are not included in evatuation of benefits. See text.




Exhibit 5-1: Summary of Costs and Benefits*

Base = Ne Reshiclions
+o3% Discount Raly™~ ++15% Discount Rate*™ “7T% Discoumt Rate**
Low Eeiimate  High Estimate Low Esthaals High Estimate Low Estimate  High Estimats
{Milions of Dollars) (Milions of Doftars) (aons of Dollews) |
Cosl of implementing the Legisiation s1e 1,887 “r 1,004 .24 1,001
Smoking Bans 159 455 152 . 455 159 455
Smoldng Lounge . 361 P12 358 030 264 947
Nationai Enforcement 100 500 100 500 100 500
Benelits from Reduced Exposure the ETS ni.ua [ TR 43,081 28,421 41,801 77,811
Vi of Premalure Deathe Avoided
Home Exposure 128 2818 ' c89 2,482 a8z 2,384
NoriHome Exposurs 41,856 5310 : 38,681 74.308 © 38118 68,585
improved Healtty f 2,721 8,541 2,721 6,541 2,721 8,541
!lm.ul Oceupant Comfort » ) * [ [} [} &
Savings In Operating and Mainlenance Expenses 8,164 189,818 8,184 10,010 5,154 10,018
Housekesping : 3,074 4,300 _ 3,874 4,308 2,074 4,308
Malrssnance 1,280 5,820 1,280 5,820 1,280 5,420
Net Change W Productivity [ [ ? U [ -
Savings in Reduced Smoker Absentssiom 223 A 17 ' ars 188 233
Savings in Sincling Related Fires e "o s 02 11} "2
Value of injuries and Deaths Avoided
Resldential 203 587 208 587 293 587
NonResidentiel 204 194 204 104 204 194
o Propecly Damage Avoided 112 121 . 112 - 121 112 ‘ 121 |
Bensitin Without Regard 1o Swokers 2] 50,879 93,948 49,428 28,831 40,887 s, 082
Benafits or Losssa Regarding Smokers
Ansusl Avernge sver 39 Yoer Poried Asnugl Rate Ater 8 Yoors
Promaturs Doaiie Avolded (Smohers) Low Esthste High Estimete __Low Estimale High Estimats
Quit Smoking 5.440 10,808 0 o
Asduced Consumplion 28,203 51,200 w717 77,8620 [1}
Reduced Inltiation 3,814 7,622 13) 20,737 41,475 [3]
Tot 38,482 §8,728 0,458 115,095
Benemt Losses e Smokere ’ ’ s e

“Tolale may appsar to be greater than the sum of individusl lems due to rounding.
# Not quentiied. Ses ted for discussion.

1. Most of this sslimais is dus io the eslimaiud value of reduced asthma: Induction in children,
2. Conelders just the sbove cosis and benita,

a mmmmmmmmmmﬁanmmmm-mwummmmnwﬂnmm




Exhibit 7-1: Percent of Worksites with 50 or More Employees that Prohibit Smoking or
Restrict Smoking to Separately Ventilated Areas

Exhibit 7-2: 'Number of States and Territories with Legislated Smoking Restrictions - 1993

Public Places
Govemment Workplace
Private Workplace
Restaurants

Bars

Size of Worksits

Percent
50 - 99 55%
100 - 249 61%
250 - 749 66%
750 + 74%
JAR Sites 59%

Designated

Designated w/Separate 100% Smoke

None Argas Only Ventilation Free
13 40 0 0
18 a4 1 0
35 18 0 0
22 31 0 0
53 0 0 0




Exhibit 7-3a: Proportion of Al Employees Under Restrictive Smoking Policies

m%dmwmm

I Firms wlmon'
than 50 Emp. Firms Under 50 Employees: j
59% 5% 10% 15% 25%

Percent all Employses 45% 55% 55% 55% 55%
% Employees Covered by 53% 29% 2% 35% 40%
Ban or Lounge

%, Employses Covered by 34% 18% 21% 24% 29%

Smoking Ban .

%Employmcmdby 25% 1% 11% 1% 1%

Assume 20% .
meetl HR34Z4
Standards _ 5% 2% 2% 2% 2%

Exhibit 7-3b: Proportion of Employees with Smoking Bans and Lounges

Before After
HR 3434 HA 3434 Low High!
Smoking Bans 21% 90% 90% 80%| °
Complying Smoking Lounge 2% 10% 10% 20%
Total Compliance| 23% 100% 100% 100%




———

Exhibit 5.2: Summary of Costs and Benefits*

Bassui’% Restrictions
d *n3% Dlecount Reter s +SIEN Dircount Rate'™ *“T% Cincount Rate™
Low Eslimste  High Estimate Low Estimate  High Estimate Low Zetimete High Estimate
{Milisna _of Dolars) ] {Millions_of Dolars) {Millions of Doliers) |
Cost of inplementing ihe Legisistion 419 1,437 ars 1,484 480 1,404
Bmoking Bare 129 350 123 350 123 350
Smoking Loynge 210 703 275 7t8 280 720
National Erforcement 77 385 . 77 385 17 386 |
BenefMa from Reduced Exposure the ET8 _ 24,004 05,048 33,180 81,924 21,088 0,803
Value of Premsiurs Desthe Avolded
Home Exposure 550 2,016 530 1,014 500 1,838
NonHoma Exposure : 92,229 57,988 20,8566 54.076 20,351 52,810
Improved Hesth 2,008 5,037 2,005 5,097 2,005 5,037
incrensed Docupent Tomiort # L] @ # ) []
Savings n Operating snd Maintenance Expenses YT B R IT 2,989 L.Ha .80 1.114
Housekseping . 2,003 3,308 2,003 3,388 2,083 3,38
Maintensnoe 088 4,327 988 4,327 | . (11 4,327
Nat Change in Productivity [ [ [ # [ [
Savings in Raduced Smoker Absentesism 112 344 , 144 100 e 288
Saving® in Smoking Reisted Fires an 4 : ' ane 1171 409 (17}
Valus of Injuries and Deaths Avoided . ) |
Ravldential 228 482 228 452 22¢ 462
NonResidential 157 149 157 148 157 140
,..mo_-':r Avoided [T 23 26 93 a8 83
Benaiits Without Regard to Smokars 2] 39,023 72,358 7,207 8,170 28,041 80,804
Benefits or Losses Regarding Smokers
Anesl Rvsregn sver 38 Vour Paried Arwvaal fiste ATwe 58 Yours
Premature Deathe Avoided (Smokers} Low Eslimsts Wigh Low Estimate  High Eslimate
Quit Smoking 4,108 8,301 o ‘ [
Reduced Coneumption ) 20,178 39,4 30,682 59,768 [1)
Aeduted Inttiation 2,004 5,089 [3) 15,068 31,038 (3]
Tolal ) 27,309 83,891 48,850 91,703
Beneik of Lossss 0 sm§f t ‘ 2 [] . #

*Toisls may appedf {o be gresier than the sum of individusl ftema dys 10 rounding.

# HNot quantified, See text for diacussion.

1. Most of this estimate is dus to the estimaied value of reduced asthma induction In children. The high esiimate In Exhibh ES-1 is reduced by 50% becsuse of unosnainty of
s magnitude. . .

belore it renches 8 ponstant valve,
2. Considers just the above costs and benfils.
3. Annual premelure desths avolded sfter 80 years. Annual reduction in premature deaths gradusily increases over the first 60 years







Exhibit S-4: Benelits Minus Costs
Basen23% Restrictions

Low Estimate
High Estimate

Low Benefits Minus High Costs

$ mitiion .

3% Disc. Rste 5% Disc. rate 7% Disc, Rate
38,023 37,287 36,041
72,358 89,170 86,684
38,056 36,311 35,057
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Review of Selected Literature







Appendix A-1

Value of Avoiding the Risk of Premature Death

The Environmental Protection Agency recently undertook a review of various
approaches to evaluating the the value that persons place on an incremental risk of death
‘(Unsworth, 1992), sometimes referred to as the value of a statistical life. In general, the
studies attempt to determane people’s willingness to pay to avoid an increase in the risk of
premture death. The following summarizes portions of that review.

Methodological Issues

There are three types of estimates that are commonly used. They are wage-risk
_ studies, contingenit evaluation studies, and consumer behavior studies. Wage-risk studies
estimate the additional compensation individuals demand in the labor market for taking
riskier jobs. Contingent valuation studies ask individuals to state how much they would
pay to avoid additional increments of statistical mortality risk. Finally, consumer behavior
studies examine market situations (e.g. smoke detectors) other than the labor market that

involve a risk-dollar tradeoff

Most studies reported in the literature apply a wage-risk framework. These studies
compare wage rates among different jobs involving different risks and estimate the amount
of additional compensation that is associated with the additional risk. Difficulties in these
studies include isolating job related risks from risks associated with lifestyle, and isolating
compensation due to job reiated risk from other job related factors that may account for
wage differentials. Wage-risk studies assume a perfect labor market in which workers are
free to move between jobs and where wages respond readily to forces of supply and demand
for labor. The prevalence of unions and other institutional forces which move the labor
market away from a perfectly competitive state compromise the validity of these studies.
Most wage-risk studies rely on wage data for manual labor and therefore may not be fully

representative of the population at large.

The subject population may not be representative for other important reasons.
Inchvxduals value risk differently. Some individuals are inherently more apt to accept risk
than others. The base level of risk in one’s life may be a factor. It has been suggested, for
example, that individuals with higher baseline risks tend to place a higher value to risk’

reductxon (Blomquist 1981).

Age is another important factor. 1t is generally assumed that if one were to
differentially value saving the life of a young person compared with saving the life of an
elderly person, that the young person’s life would be valued more highly. However, the
propensity to avoid mortality risk tends to increase with age. That is, the elderly tend to
value opportunities to avoid risk more highly, and they therefore reveal a greater implicit
value of life. To avoid distortion, the age distribution of subjects in the study should
represent the population to which the value of life estimates are being used.

All value of life studies mvolvmg the market value of risk suffer from difficulties
encountered when participants in the study, or in the market being studied, perceive the
risks to be different than the true risks. If, as is sometimes the case, those accepting the risk




as part of the market transaction (or as part of a contingent evaluation study) underestimate
the true risks, then the market (or the contingent evaluation study) will undervalue the
risks. In addition, since many individuals have difficulty accurately distinguishing, for
example, between the risk of death at 1 in 100,000 versus 1 in 1,000,000, value of life
estimates can easily be distorted, perhaps by an order of magnitude.

Finally, the way in which individuals value risk depends on the type of risk.
Voluntary risks are generally more acceptable than involuntary risks. Other factors of
potential importance include whether the risk is controllable or uncontroliable, ordinary or
catastrophic, old or new, necessary or unnecessary, and occasional or continuous (Litai
1980).

Review of the Literature

Unsworth (1992) reviewed three major surveys of the literature of the value of a
statistical life in which each of these methods was evaluated: Viscusi (1992), Miller (1990},
and Fisher gial. (1989). The summary of results provided by Unsworth is presented in the .
exhibit below

Viscusi (1992) examined 39 wage-risk, consumer market and contingent valuation
estimates of the value of life. He concludes that labor market studies with carefully '
constructed risk variables, and contingent value studies with relatively large sample sizes
are the most suitable for policy applications. Applying his expert judgement, he finds that
the mast reasonable estimates of the value of life are clustered in the $3-$7 million range
(1990 dollars). -

Fisher gt al. (1989) examined 21 studies of willingness to pay for reductions in risk.
They conclude the most defensible estimates lie in a range from $1.9-$10 million (1990
dollars). The authors go on to express a greater confidence in the lower end of this range.
However, they also suggest that this range is an underestimate.

Miller (1990) examined 67 estimates of the value of life in which he considered 47 to
be reasonably sound. Making adjustments :o the 47 studies on the basis of age, income,
accuracy of risk perception, and baseline leve! of risk, Miller calculates a mean value of the
adjusted 47 studies of $ 2.4 million (1990 dollars), and considers a relevant range to be plus
or minus 30% of the mean,.or $1.7-$3.1 million.

Choice of an Appropriate Range of Estimates

" Of the three surveys reviewed, Unsworth (1992) concludes that Viscusi and Fisher gt
al. are a more appropriate starting point for estimating the value of life, because Miller
incorporates estirnates from consumer behavior studies which are deemed less a::ropriate
ior environmental policy purposes, and because the adjustments made by Miller a- subject
to considerable debate and are less defensible. Unsworth (1992) further suggests tha: Viscusi
estimates are more appropriate because they include more recent studies, and also include
more recent versions of some of the studies also considered by Fisher gt al, to be sound.

Uswworth (1992) then adds two studies included in Fisher gt al. (1989), and which
Viscusi will include in a more recent survey soon to be published in the Journal of

‘“



Economic Literature, Applying criteria suggested by Viscusi(1992) for studies applicable to
policy analysis, Unsworth (1992) narrows the review to 26 studies. Simulating a lognormal
distribution and two triangular distributions, and comparing the shape of the simulated
distributions to the observed distribution of the 26 studies, Unsworth (1992) concludes that
the lognormal distribution is the most appropriate. That distribution has a mean value of
$4.8 million per life saved, and a standard deviation of $ 3.2 million.




SUMMARY OF RECENT VALULE OF LIFE SURVEYS

Survey Autbor and
Publication 1ate

Number and Type of
Swudics Surveyend

Range of Reponcd’
st Bstimates of
Value of 1ife
(1990 dollars)

Reasnmendations (1990 doflars)

{Commenis

Viscus (1992)

W stuedies published
fron 191 1o Y991 (26
wage tish studics, 7
wnsumicr market
studics, 6 conlingen
value shidics}

$70,00m 3 $16.2

million toviginally
repurted i 14990

dodlans )

Mt reasonable estishales of Ihe value
of life are clustered in the $3 s §7
mufliom range

& Uonchedes thar marked stadics other than wape
sk wtudies are aol appeoprate for pofuy |
application. :

& Ceoncludes that structural ssdcls i et yeckd
tulunt extimaies

® Plawes less emphusas on “explatalony” pulol soale
contingent valuation studics

Fisdicy, Chestad,
aml Violetie 119%9)

2t stadics pedrhished
fonn (974 0 (90K (15

‘wage tsk studies, 4

coonumer marked
stiducs, 2 contingend
valuation studics)

S5 10 S102 L
million (e SAHNKE to
$8.5 million as
uriginally seporicd
19R6 dallaes)

The must delenstbic compustal tosales
indicate @ tange of estumates fron $§ 9
1o $1tH L mullion

* Conchudes that wage tak catunates holow $1 4
milwon result from biases m the mepured sk
vitiable and thus should st b used g potny
puiperscs

® Conchudey that ity fom consmes marker
studhes geflect pestentially signilnant dowswand
hases

& States that must estimates repunted in the
fiterature umlerstate the value per statntwal lile
spproprate for cavironment ) policy snalyss

Millcr (199

47 shuctics published
feomn 1973 to 1990 (17
wage 1k shadies, 15
comsumes maskhet
stechies, and 15
vonfingent valuation
Mudhicy)

SO0 10 S0 7
mithion {or $36000 o
15,0 milliva 2y
wiginally teportel
1988 dalliers )

The suggested vahee of a statistical dife
for use in vost benefit anatysis and
legal damage cases s in the tange
o 31 T milhon 1o $V 1 nulbun, with
a central rendemy of §2.4 aullion

® Adjusts studics for: use of befote ta antngs,
crear dn risk pesceplion; enor it specibcation of
tisk varksbies, exclusion of non Faral inpury iihks,
age of samphe popuslation; aml apphes o
standardized 23 percend discosat cnte

#® Facludes 20 studdies trom e aileration based
an concerns over sty quality

Note Al values comverted 1o F9R0 dillsns wsing the CEF ddetlatar




APPENDIX A-2

Review of Recent Literature on the Effect of
Smoking Policies on Smoking Behavior

Studies Suggesting Limited Effect

Baile, Walter F. gtal, 1991. Impact of a Hospital Smoking Ban: Changes in Tobacco Use
and Employee Attitudes. Addictive Behaviors. Vol. 16. pp. 419-426.

A survey was taken approximately 4 months after a hospital wide smoking ban at
the Lee Moffit Cancer Center and Research Institute where a hospital wide ban on
smoking was instituted. Separate questionnaires were developed for smokers, non
smokers and those who had quit smoking since the ban. Only five out of 88 smokers
quit since the policy. The authors conclude that the ban had little effect on employee

quit rates.

Beiner, Lois etal., 1989. A Comparative Evaluation of a Restrictive Smoking Policy in a
General Hospital. American Journal of Public Health. Vol. 79. No. 2. February.

A comparative study was made of two similar hospitals One hospital instituted a
restrictive smoking policy while the other did not. Surveys were conducted one -
month prior to the policy, and 6 months and 12 months after the policy. No
significant difference was found in the quit rates at the two hospitals. However,

- cigarette consumphon while at work was reduced at the policy hospital, without a
commensurate increase in smoking while at home.

. The smoking policy in the policy hospital was only partially restrictive. Smoking
‘was permitted in sections of the cafeteria and coffee shop, and patients were also
allowed to smoke in their rooms if their roommate did not object. It is not clear
what impact the policy may have had if the policy were more restrictive.

Gottlieb, Nell H. et al., 1990. Impact of a Restrictive Work Site Smoking Policy on
Smoking Behavior, Attitudes, and Norms. Journal of Occupational Medicine. Vol.

32. No. 1. January. -

Questionnaires were mailed to employees of the Texas Department of Human
Resources. Subjects were surveyed 3 months prior to implementation of a smoking
policy ( but 2 months after it was announced), and 1 month and 6 months after the
policy became effective The results showed no significant change in smoking
prevalence, quit attempts, or daily cigarette consumption. However, cigarette
consumption while at work was significantly reduced.

-
Daughton D.M. egf al. 1992. Total Indoor Smoking Ban and Smoker Behavior.




o — -

Preventive Medicine. Vol 21. No. 5. pp 670-76. September.

Hospital employees were surveyed 1 year after announcing, and 5 months after
anplementing a total ban on smoking. A second follo rp survey was conducted 2
years after the announcement. The results showed lit'« :ffect on overall
institutional quit rates. However, there was a decrease in consumption during
working hours, particularly by moderate to heavy smokers.

Petersen, Lyle R. gt.al. 1988. Employee Smoking Behavior Ch:- ces and Attitudes

Following a Restrictive Policy on Warksite Smoking in « Large Company. Public
Health Reports. Vol 103. No. 2. March-April.

“wudy of an Connecticut insurance company which adopted a smoking ban in all
areas except in designated rest r-.ums and lounges. The authors collected data 1 year
prior and 1 month and 3 months« after the policy. The results suggested no increase
in quit rates but a substantial reduction in cigarette consumption.

. Studies Showing a Maderate to Substantial Effect
Brenner, Hermann and Mielck, Andrez:. 1992. Smoking Prohibition in the Workplace'

and Smoking Cessation in the Federal Repubhc of Germany. Preventive Medicine.
Vol 21. pp 252-261

- A natjonal survey was conducted in the Federal Republic of Germany, with an
overall response rate of 66%. Respondents were asked if smoking was allowed in
their warkplace. Quit ratios for women and men were examined and compared
with workplace smoking policy. Smoking restrictions at the workplace showed no
affect on the quit ratio for men (0. 32 smoking allowed, vs. 0.33 smoking not
allowed) but showed a substantial affect for women (0.18 smoking allowed vs 0.45
‘smaking not allowed). Both men and women showed a considerably higher attempt
to quit rate in places were smoking was not allowed. The mean number of cigarettes
smoked per day for men was 20.2 (smoking allowed) and (18.4 smoking not allowed),
and for women was 17.1{(smoking allowed) and 15.7 (smoking not allowed). This
- represents a 9% and an 8% reduction for men and women respectively.

Borland et al, 1990. Effect of Workplace Smoking Bans on Cigarette Consumption.

American Journal of Public Health. Vol. 80. No 2. February.

A total of 2,113 employees at the Australia Public Service were surveyed to
determine the effect of a smoking ban on smoking behavior. Surveys were
completed two and four weeks before and five to six months after the ban was
instituted. The pre-ban results showed that individuals restricted from smoking at
their work stations consumed an average of 16.01 cigarettes per day compared
with 20.54 cigarettes per day (22% less) at stations where smoking was allowed. After
the  ban, the consumption rates were 14.16 and 15.36 (8% less) respectively. This
shows that the effect of the workplace ban was to reduce consumption by 12% (16.01
versus 14.16) where there were prior work station restrictions, and by 25% where

‘“




there were no prior work station restrictions on smoking.

Borland, Ron, etal, 1991. Predicting Attempts and Sustained Cessation of Smoking After
the Introduction of Workplace Smoking Bans. Health Psychology. Vol 10.  No. 5. pp 336-

342

Using the data from the survey of Australia Public Service employees, the authors
examined factors that predict the initiation of cessation attempts, and the
maintenance of cessation. The strength of the desire to quit was the best predictor of
making an attempt to quit. Having quit before the ban, as well as support from
family and friends were also good predictors of attempting to quit. As expected,
heavy smokers have the most trouble maintaining abstinence, and persons who
have quit before are less likely to maintain abstinence. Social support for quitting
was a modest predictor of maintenance. The authors postulate that the imposition
of smoking bans should provide a context where smoking cessation is more likely.

Hocking Bruce, gtal. 1991. A Total Ban on Workplace Smoking Is Acceptable and

Effective. Journal of Occupational Medicine. Vol 33. No. 2. February.

Telecom Australia is a telecommunications organization with 85,000 staff. After
several years of introducing progressively more restrictive policies,  Telecom Australia
introduced a total ban on smoking in 1988. Prior to and 6 and 18 months after the
ban, a survey of employees was conducted in representative areas. The number of
smokers decreased by about 5% over the two year period, compared with 2% for the
* Australian community as a whole. In addition, smokers were smoking 3-4 fewer

 cigarettes/day after the ban.

Hudzinski, Leonard D. 1990. One-Year Longitudinal Study of a No-Smoking Policy
Medical institution. CHEST. Vol. 97. No. 5. May.

The Ochner Medical Institutions in New Orleans instifuted a campus wide smoke

- free policy. A survey (1986-87) was conducted 6 months prior, 6 months after, and 1
year after the policy was instituted. Results suggested a 30% reduction (from 20 to
14%) in population of smokers after 1 yr. Half of those who quit said the policy had
helped them a great deal. 80% of smokers after 1 year smoked less than 8 cigarettes

per day.

Sorensen e. al. 1993. Promoting Smoking Cessation at the Workplace Results of a
Randomized Controlled Intervention Study.

In a controlled intervention study at 8 sites in Bloomington Minnesota, smokers
were surveyed 1 month and 6 months after a three month intervention program
was completed. The intervention consisted of consultation with employees about
the adoption of a nonsmoking policy, training to nonsmokers in providing
assistance to smokers attempting to quit, and cessation classes for smokers. After 1
month, the quit rate for the intervention group was 11.5% compared to 5.2% for the




control group. At the 6 month interval, the quit rate for the intervention group was
12 % compared to 8.8% of the control group. These rates are adjusted for the effects
of age, sex, and education. Quit rates were based on answers to the simple question,
“Do you now smoke cigarettes?”and also, not assessing the length of abstinence. The
long term quit rates therefore are likely to be substantially lower than those reported.
Those supported by an intervention program had a slightly higher quit success rate
than those without such a policy.

Sorensen G. et. al. 1991. Effects of a Worksite Nonsmoking Policy: Evidence of

Increased Cessation. American Journal of Public Health. Vol. 81, No. 2, February.

In 1986, the New England Telephone Company instituted a no smoking policy. A
random sample of employees was taken 20 months after the policy was
implemented. The results revealed a 21% reduction in smokers after 20 months
(reduced to 18 % for those who had quit for more than 3 months). 42% of those who
quit (9% of smokers) attributed their quitting to the no smoking policy.

Sorensen, Glorian and Pechacek, Terry F. 1989. Implementing nonsmoking policies in

the private sector and assessing their effects. New York State Journal of
Medicine. Vol. 89. January.

Data was collected in a telephone interview from 711 smokers and recent ex-smokers
at seven worksites in Bloomington, Minnesota. In a survey conducted in 1986, 12-18

- months after intervention, 58% felt that quitting would be easier if they could not

smoke at work. Of the 42% who tried to quit in the last 2 years, 20% succeeded.

Stave, G.M. and Jackson, G.W. 1991. Effect of a Total Work-site Smoking Ban on

Employee Smoking Attitudes. Journal of Cxccupational Medicine. Vol 33. No.8. pp
884-90.

In this study, the authors compared data on smoking attitudes and behaviors at
Duke University Medical Center which adopted a smoking ban, and on an adjacent
campus where no such ban was adopted. Surveys were conducted three months and
9 months after the smnkmg ban was in affect (9 months and 15 months after
announcement). Three months after policy implementation, mean cigarette
corisumption during working hours had dropped from 8.1 to 4.3 cigarettes

(47% dec’ine) at the medical center and from 9.3 to 8.78 (6% decline) at the

University Campus. In the fifieen months after the announcement 12.6% of
smokers at the Medical Center and 6.9% at the University Campus had quit.

Stiiman, Frances A. gtal. Ending Smoking at The Johns Hopkins Medical Institutions:

An Evaluation of Smoking Prevalence and Indoor Air Pollution. JAMA Vol 264.
No. 12, September 26, 1990.

In 1988, The Johns Hopkins University Hospital Complex decided to eliminate




smoking in all areas of the building complex. Previous policy allowed smoking in
designated areas of cafeterias, waiting areas, lounges, patient areas and offices.
Surveys were conducted 6 months before and 6 month after the policy was
instituted. Smoking prevalence declined from 21.7% to 16.2% (25% decline). The
number of cigarettes smoked per day went from 16.4 to 13.1 (20% decline), and the
cigarettes smoked while at work went from 7.8 to 3.8 (51% decline). The quit rate
was 20.4% between surveys, but would be reduced to 10% assuming all
nonrespondents (50%) did not quit. For those that had quit for more than 3 months
at the time of the survey, the quit rates are adjusted to 18.2% and 9% respectively.

Wasserman, Jeffrey, etal. 1991. The Effects of Excise Taxes and Regulations on Cigarette
Smoking. Journal of Health Economics. Vol 10. pp 43-64. '

The authors used data on smoking status and behavior from 1970 to 1985 for adults
from the National Health Interview Survey, conducted annually by the National
Center for Health Statistics. Data for teenagers was taken from the National Health
and Nutrition Examination Survey II. A generalized linear model was used to
estimate the effects of excise taxes and regulations on adult and teenage smoking

behavior.

The authors used a regulation index in which a value of one was assigned to
communities with comprehensive smoking laws in most public places, including
that including restrictions in workplaces, zero for no restrictions in any places, and
values of .75, .50, .25 for combinations in between. They used a two stage model in
which the decision to smoke and the level of demand were analyzed sequentially.

The authors predict that if the regulation index was raised from 0.25 (smoking
restrictions in areas where people spend little time) to 1.00 (restrictions in almost all
places, including workplaces), then per capita cigarette consumption for adults
would decrease by 5.9%. For adults, the regulation index had a statistically
significant result only on the number of cigarettes smoked, not on the decision to
smoke. The same change in the regulation index would have a different effect on
teenage behavior. Teenage consumption would decrease by 41%. However, this
effect results mostly from preventing teens from starting to smoke rather than
reducing the consumption of teenage smokers.

Woodruff, T. ]. gtal, 1993. Lower Levels of Cigarette Consumption Found in Smoke-free
Workplaces in California. Archives of Internal Medicine. Vol. 153. No. 12. pp 1485-

93. June 28.

Woodruff, gt al. (1993) applied a logistics regression on data from the 1990 California
Tobacco Survey in which subjects were queried by telephone. Prevalence was 13.7%
in smoke-free workplaces compared with 20.6% in places with no restrictions (33%
difference). When the influence of demographic variables were accounted for, it was
estimated that persons with little restrictions on smoking were approximately 30%
more likely to be smokers than were those working in smoke-free workplaces.

The workplace smoking policies showed little effect on changing the smoking status




of persons who were regular smokers 1 year prior to the survey. Approximately 85%
remained regular smokers regarc.iess of workplace smoking policy. The authors
not: that most of California’s smoking policies had been implemented before the
su: 7 date of July 1999, and th::: smokers who were likely to change their behavior
h:. .iready done so - the fime .he survey was taken,

However, there was a substantial effect of smoking policies on the proportion
of occasional smokers who became regular smokers. Of those that had been
occasional smokers one year prior to the survey, 21% had become regular
smokers in smoke free workplaces compared to 33% in workplaces with no
restrictions. No data were shown for individuals who were previously non
smokers. : : -

Cigarette consumption per smoker was 13 % less among those with no workplace
restrictions compared with those working in a smoke-free envir.:ment (296 versus
341 packs per year). Accounting for reduced smoking prevalence and reduced
consumption by smokers, including occasional smokers, the authors estimate that if
ail workplaces were smoke free, consumption would be 41% lower than if there
were no workplace smoking restrictions.
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Technical Appendix
Housekeeping and Maintenance Impacts of H.R. 3434

Offices

Offices reported reduced cleaning costs due to reduced emptying and cleaning of ashtrays,
easier dusting of desktops and high areas, reduced washing of walls, reduced cleaning of
, reduced cleaning of venetian and horizontal blinds, reduced cleaning of HVAC vents,

reduced cleaning of indirect lighting. For the purposes of this analysis, savings associated
with ash gaJs, dusting desktops and high areas, cleaning venetian/horizontal blinds, and
cleaning HVAC vents are ified. Cleaning costs are estimated using a prototype annual
cleaning budget for items that would change in a smoke-free environment. generally, the
estimates are calculated by multiplying the time required for each task by the labor rate and the
frequency that each task would be performed on an annual basis to develop annual costs per
1,000 square feet. Detailed calculations are discussed below: - _

¢ Ash trays: The analysis assumed that under a smoking environment, ash trays would be
emptied and cleaned each business day for a total of 250 times per year (52 weeks ‘
multiplied by 5 days per week, minus 10 holidays). One source actually reported that ash
trays in their facility were emptied 3 times per day, however, once per day is more common.
In a smoke-free environment, emptying ash trays would be completely eliminated. The ,
estimate of the time required to empty and clean ash trays for 1,000 square feet of office
space (2.5 minutes) is from a BOMA report on cleaning costs in office buildings.

¢ Dusting: According to one documented study by BOMA, the dusting of desks was reduced
from daily to once per week in an office with a non-smoking policy. The analysis assumes
that the frequency for dusting desktops will be reduced from 250 times per year to 52 times
per year. The estimate of the time required to dust desk tops for 1,000 square feet of office
space (2.2 minutes) is from a BOMA report on cleaning costs in office buildings.

¢ Dusting High Areas: According to the BOMA study, the dusting of high areas (top of
partitions) was reduced from once per week to once per month. The analysis assumes that
the frequency for dusting high areas will be reduced from 52 times per year to 12 times per
year. The estimate-of the time required to dust high areas for 1,000 square feet of office
space (4.5 minutes) is from a BOMA report on cleaning costs in office buildings.

* (Cleaning Venetian/Horizontal Blinds: According to the BOMA study, the cleaning of blinds
was reduced from 6 times per year to once per year. The analysis assumes that the :
frequency for dusting high areas will be reduced from 6 times per year to 1 time per year.
The estimate of the time required to clean blinds for 1,000 square feet of office space (2.0
minutes) is from a BOMA report on cleaning costs in office buildings.

¢ Dusting HVAC Vents: According to the BOMA study, the dusting of HVAC vents was
reduced from 4 times per year to once per year. The analysis assumes that the frequency for
dusting vents will be reduced from 4 times per year to 1 time ger year. The estimate of the
time d to dust HVAC vents for 1,000 square feet of office space (10.0 minutes) is
from a BOMA report on cleaning costs in office buildings.

Cost savings in offices were also reported due to reduced damage to carpets, furniture, and
computer equipment. Cigarette burns to carpets would be eliminated in a smoke free
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environment. Managers have the choice of either repairing burns or replacing the entire carpet
when the problem becomes too noticeable. This analysis assumes that carpets will be repaired
at an estimated cost of $100 per burn. One carpet repair is estimated to be necessary per year
per 1,000 square feet of office.

Office furniture will also be protected from burn damage in a smoke-free environment. One
article estimated that furniture would last three times as long with a smoking ban. Tax policy
estimates that the average depreciation life of business furniture is 7 years. analysis
assumes that offices will normally replace fumniture once every 7 years (when it can no longer be
depreciated) if there is no excess damage to the furniture (from burns, for example). Following
the estimate that furniture would need to be replace three times as often would lead to
replacing fumniture once every 2 to 3 years in a smoking environment. Although this may be

accurate in extreme cases, the norm is probably less. analysis assumes that office furniture -

would be replaced once every 5 years in a smoking environment in comparison with once every
7 years in 2 smoke-free bullding. The value of office furniture was estimated by determining the
averase siﬂce of a desk and upholstered desk chair from a large office furniture supplier ($525
for a desk and $230 for a d'ag). Six desk and chair sets were assumed to be contained in 1,000
square feet of office space (based on occupancy standards). :

Computer equipment, especially personal computers, represent another category of potential
savings in a smoke-free environment. Computers will remain cleaner, requiring less time to

repair and, in extreme cases, not need to be replaced as frequently. Based on interviews, the
analysis assumes that computer keyboards used by smokers will reguire replacement once every
1.5 years in comparison with once every 5 years for keyboards used by non-smokers. Also,
maintenance and repairs to computers of smokers would take 30 minutes longer due to
increased cleaning required. ,

The need for painting would also be reduced. The analysis assumes that ﬁainhng would be
required once every 5 years in a smoking environment and once every eight years in a non-
smoking area. The estimate of time required to paint 1,000 sq. ft of office space is from Means
Facilities Maintenance Standards.

Will every building or business experience the potential savings estimated? A survey of
businesses found that 43 to 60 percent of businesses instituting a smoking ban experienced
maintenance cost savings. There are many plausible explanations as to why a firm may not
experience cost savings. For example, a business may have a fixed maintenance and janitorial
staff that will not be reduced but work on other activities if the smoking-related activities are
reduced. Also, some businesses may not be able to renegotiate existing cleaning contracts.
Finally, some businesses may simply have a higher tolerance for a dirty, dingy environment with
damaged carpets and furniture. .

To take into account these possibilitie: ;“jh and low estimate of savings is calculated. Also,
it is assumed that only a £3rﬂon of potential office space will fully realize the benefits. For
Offices, the low estimate included cleaning cost sam and reduced painting. In the case of -
cleaning, 60 il;:n'a:'ent of the total square feet (7,081 on sq. ft out of 11,802 million sq. ft) of
office s estimated to report the savings. For Eainung, some tenant occupied office space
will in fact be painted more often than once every 5 years due to turnover of occupants. To take
this into account, the savings is only claimed for offices expected to have longer occupancy
including government owned space and single-owner occupied space (6,610 million sq. ft).

In the high estimate, carpet repairs, replacing of office furniture, replacing computer keyboards,
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and computer maintenance are added to the low estimate. Carpet repairs and furniture
replacement are calculated for 60 percent of the total square feet (7,081 million sq. ft out of
11,802 million sq. ft) of office space. Computer-related costs are calculated based on the
estimate of personal computers used by smokers in the workforce (estimated at 25 percent of
20,330,000 total PC's in the workplace or 6,657,500 personal computers). This figure does not
take into account damage to equipment other than PC's such as printers or PC's used by non-
smokers, but in an office that permits smoking. '

Mercantile and Service

Retail stores and service outlets usually restrict smoking to certain common areas in the
building. In these areas, as smoking ban will eliminate the need to empty and damp wipe
ashtray stands, reduce sweeping and vacuuming, eliminate carpet burns, reduce the need to
clean windows and d;sllaalay cases, and reduce painting. For the purposes of this analysis,
cleaning costs are calculated for elimination of cleaning ashtray stands and reduced need to
sweep or vacuum. With smoking allowed, ashtray stands were assumed to require cleaning and
emptying once every day for approximately 290 days per year. In actuality, ash tray stands
may require more frequent cleaning such as two or three times per day, 365 days per year. The
cleaning time per 1,000 sq. ft (4.0 minutes) is derived by assumning 10 stands in 1,000 sq. ft
requiring 0.4 minutes per stand (from Means Facility Maintenance Standards) to empty and
clean. Sweeping and vacuuming is assumed to be required twice per week with smoking allowed
and once per week in a smoke-free environment. The time required to sweep/vacuum 1,000 sq.
ft is the minimum estimate from Means Facility Maintenance Standards.

. Reduced maintenance costs were calculated for reduced carpet repairs and reduced painting.
Carpet repairs were estimated using the same assumptions described for Office space. Painting
was assumed to be reduced from once every 5 years to once every 7 years. This estimate may be
low since retail and service space must retain appearance to attract customers and may
therefore have lower tolerance for dingy walls.

Of the total 13,157 million square feet of building space classified as Mercantile and Services in
the Department of Energy estimates, it was assumed that for cleaning and carpet repairs, only
60 percent of this space would report savings. For painting, it was assumed that 30 percent
would report savings. Of this space, 40 percent was assumed to be in common areas subject to
smoking resulting in an applicable area of 3,158 square feet for housekeeping and by 1,579

million square feet for painting.

Food Service

Restaurants and lounges face much the same situation as hotels and motels. One restaurant
owner stated that they would need 20 additional employees to empty ashtrays, sweep butts,
wash windows, and fill in absences without a no-smoking policy in the establishment. The
owner also reported less clean up time and fewer burns on tables. One restaurateur was
considering installing expensive air cleaning and filtration equipment that were not necessary
when a no smoking policy was instituted.

For the purposes of this analysis, cleaning cost savings were calculated for the elimination of
emptying ash trays every day, 6 times per day, under the assumption that ash trays will be
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cleaned each time a new group arrives at a smoking table (2,190 times per year). This
assumption may be low since staff at nicer restaurants will often clean ashtrays several times
during a -eal, particularly for heavy smokers. The cost time estimate to clean one ashtray is
from Der: :~iment of the Army Janitorial Formulas. Reduced time due to sweeping butts and
washing --indows was not estimated.

Pmur%ki: assumed to be necessary once every 4 years with smoking instead of once every 5
K;ars. ting frequency may in fact be much higher in nicer establishments subject to

vy smoking. Damages due 10 cigarette burns are estimated assuming once carpet repair per
year per 1,000 square feet. The need to repair and replace table iinens, chairs, and tables is
estimated at once every 5 years with s noking and once every 7 years (as employed in tax
depreciation calculations) without sm.:..ing. The value of a table and chair set is from Means
Square Foot Costs. ' : )

Expected savings are calculated on the basis of food service seating capacity for smokers.
According to the Department of Energy, the food service seating capacity is 27,753,000. It was
assumed that 80 percent of this capacigeare expected to report savings due to a smoke-free
environument. This is a bit higher than the 60 percent expected in office spaces because food
service establishments will place a greater emphasis on appearance and cleanliness, and have a
lower tolerance for damages. Painting benefits were expected to accrue to 60 percent of the
smoking capacity. Assuming that 30 percent of the capacity is used by smokers, the smoking
seating capacity is 8,325,900, ' '

-

Health Care

Health Care facilities contain a number of different types of space that is used for a variety of
purposes. Some space is used for administrative purpases such as billing and personnel. The
savings to this space would be the similar to that for offices. Space devoted to patient care
would have different types of savings. For.the purposes of this analysis, administrative space
was assumed to have savings identical to those described for offices. It was assumed that 20
percent of space in Health facilities will be devoted to administrative functions.

Building space devoted to patient care will contain bed-ridden patients. It was assumed that
each smoking c&atient will require cleaning and emptying of an ashtray : ..ice Bfr day, 365 days
per year (730 days per year total). Also, space containing smoking patients will require
sweeping 1.5 times more often than rooms with non-smokers (548 vs. 365 times per year).

The total amount of space for Health Care facilities is 4,225 million square feet. Savings
identical to those calculated for offices are e d to accrue to 60 percent of this space.
Painting savings are expected to accrue to only 3¢ percent of the potential space.
Administrative functions is assumed to account for 20 percent or 845 million square feet.

Savings associated with patient care is calculated on the basis of the number of hospital beds
used by smokers. It was assumed that 25 percent of the total beds (25 p-.--ent of 3,602,000, or
900,500) would be occupied by smokers. Given that smokers have a higher rate of
hospitalization than non-smokers, this figure may be low.
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Assembly

Buildings that are used for assembly will accrue benefits to that portion of their space used as a
common areas with smoking permitted. The reductions in cleaning and maintenance were
calculated using the same categories and assumptions as the common areas for the Mercantile
and Services category. Savings are expected to accrue to 60 percent of this space for cleaning
and carpet repairs, and to 30 percent for painting. It was assumed that 20 percent of the area
expected to report savings would be in common areas, resulting in an applicable area of 821
million square feet for housekeeping and carpet repairs, and 410 million square feet for

painting.

Education

As with Health Care facilities, Education facilities can be used in a variety of different ways,

i ly at the higher education (college and university) level. Since it is more likely that
smoking will be limited in elementary and secondary level schools, this estimate will focus only
on institutions of higher leamning (colleges, universities, junior colleges). A fair mrtion of space
in colleges and universities is devoted to administrative and office functions. These spaces
would accrue the same types of savings as general office space. Colleges and universities would
also have common areas similar to Assembly and Mercantile and Services space.

It is expected that benefits will be reported by 60 percent of the total space in colleges and
universities (approximately 1,200 million square feet of 2,000 million square feet). For the
purposes of this analysis, it was assumed that half of the space in colleges and universities
(600 million sguare feet) v/ill be devoted to administrative and office uses. Benefits for this
space were calculated in the same manner as benefits for the office use. Another 20 percent will
be in common areas (240 million sq. ft). Benefits for these areas are calculated the same as

common areas in other types of buildings (Assembly, for example).

Lodging
Hotels and motels face the uniq;:; challenge of maintaining a pleasant, clean, and attractive
building in the presence of smoking. Very often business and profits depend on how gooda
room looks, its overall cleanliness, and its odor. Thus, cleaning, painting, and replacing carpets
and furnishings are done at a greater frequency than in an office environment. For the purposes
of this analysis, the only cleaning cost savings claimed is from the elimination of emptying and
cleaning ashtrays. The same basic methodology as described under offices was used. Carpet
airs were also estimated to occur at the same frequency and cost the same amount. This will
probably underestimate actual savings since hotels and motels will have less tolerance to
unsightly carpets, thereby leading to increased replacement of carpets rather than repair.

Lodging space can also be divided into different uses. The bulk of the space is used for guest
rooms, but some of the space is in comunon areas. Cost savings for common areas are estimated
using the same assumptions as other types of common areas. It is assumed that 20 percent of
the Lodging space is devoted to common areas. '

Cost savings to guest rooms used by smokers could be quite large including reduced cleaning

time for each room, reduced carpet repairs, reduced painting, and reduced replacement of
~ furniture and linens. The need to repair and replace Em‘uture and linens is estimated at once
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every 5 years with smoking and once every 7 years (as employed in tax depreciation
calculations) without smoking. The value of a standard set of furniture is from Means Square

Foot Costs. It is unclear whether H.R. 3434 will prohibit smoking ire:dguest rooms designated for

smoking use, thus, savings associated with guest rooms are included only in the high estimate of
benefits.

Benefits are expected to accrue to 60 percent of lodging establishments for cleaning, repair and
replacing, but to 30 percent for painting savings.

Industrial/Warehouse

Warehouse and industrial environments will have lower aesthetic standards than other types of
establishments for their production areas. Reported activities for production areas that would
decrease under a no smoking policy for a warehouse inciude emptying ash trays and sweeping
floors. The savings associated with e_liminatirﬁ the need to empty ash trays is calculated in the
s:rne manner as for other categories. Savings from reduced sweeping are calculated based on
t:- assumption t-.: the frequency of sweeping would go from 2 times per week to once per
week in a smoke iree environment, as reported in the literature.

The portion of industrial /warehouse space expected to report savings was assumed at 60
percent. A portion of this space would be devoted to administrative and office functions that
would be expected to have the same types of savings as offices. For the purposes of this
aralysis, 20 percent of the sslace in this category will be used for administrative purposes and
the remaining 80 percent will be used ir production areas.

Total Savings
Exhibit B3-1 summarizes the low and high estimates of cleaning and maintenance savings for

each building category under H.R. 3434. Total square feet for each building category and
applicable square feet are also displayed. The savings per square feet are also calculated.
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Exhibit B3-1: Detalied Housskesping and Maintenance Cost Savings by Typs of Establishment | —

Porion Total Total
Potentisl Total ’ Expected to Applicable Expected Expected
Savings Area  Repori Savings Area Savings Savinge
(por 1000 sq #) (Milon Square Feal) (mitions of doars)  (mittions of dofars)
ASSEMBLY _
Cleaning:
Emply and damp wipe ashiray stands $163.52 6,838 4,103 821 $134 $124
Sweeping/vacuutning $72.80 6,838 4,103 821 $680 $80
Maintenance/Rspalr/Replacement:
Catpet Repairs : $100.00 6,838 4,103 821 $82
Painting $104.39 8,838 4,103 410 $43 $43
TOTAL L $237 $3ip__ |
HEALTH CARE
Cleaning:
Emply and damp wipe ashirays $67.50 4,225 2,535 507 $44 $44
Dusting Deskiops $62.94 4,225 2,535 507 $32 $32
High Dusting $25.20 4,225 2,535 507 $13 $13
Venetian/Horizontal Blinds _ $7.00 4,225 2,535 507 $4 $4
Cloan HVAC Venis $1.05 4,225 2,535 507 $1 $1
Por Hospital Beds used by smokars:
Emply and damp wips ashiays $21.80 2,602,000 2,181,200 900,500 $20 $20
Sweeping $127.75 3,602,000 2,161,200 900,500 $115 $115
Msintenance/Repalr/Replacement: :
Replace Office Furniture $271.80 4,225 2,535 507 $138
Campet Repaks $100.00 4,225 2,536 507 $51
Painting - . $130.48 4,225 2,535 254 $33 $33
TOTAL l $261 $449 |
EDUCATION
Cleaning:
Adminisirative/Office Space: .
Empty and damp wipe ashirays $87.50 8,148 1,200 600 $53 $53
Dusiing Desktops . $62.04 4,148 1,200 800 $39 $ap
High Dusting _ $25.20 . 8,148 1,200 600 %15 $15
VenetianHorizontal Blinds $1.40 8,148 1,200 600 $1 ‘ $t
Clean HVAC Vents $4.20 8,148 1,200 800 $2 $3
Common &roas: '
Empty and damp wipe ashiray stands $140.00 8,148 1,200 < 240 $34 - $34
Swesping/vacuuming $72.80 8,148 1,200 240 -$17 $17
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Exhiblt B3-1: Detalled Housekeeping and Maintenance Cost Savings by Type of Establishment T

Continued Portion Total Tota!
Potential Totsl Expaected to Applicable Expected Expected
Savings Area Report Savings  Area . Savings Savings
(por 1000 aq f) (Millon Square Feel) (mitiions of doars)  (millions of dolars)
WAREHOUSEANDUSTRIAL, continued : ! :
Production Areas;
Emply and damp wipe ashirays $87.50 12,253 7,352 5,861 . $518 $515
Sweeping . $368.40 12,253 7,352 5,881 $214
TOTAL i $781 $005 !
FOOD SERVICE
Cleaning:
Empty and damp wipe ashirays L_865.70 27,753,000 22,202,400 6,660,720 $438 $439 )
Maintehance/Repair/Repiacement:
Repiace Table and chak sel $26.85 27,753,000 22,202,400 6,660,720 $179
Carpet Repalrs $10.00 27,753,000 22,202,400 8,660,720 se7 . $67
Painting (per 1000 8q feef) $86_99 1,167 700 700 $0 $0
TOTAL [ $504 $683 |
OFRCES
Cleaning: :
Empty and damp wipe ashirays $87.50 11,802 7.08% 7,081 $620 $820
Dusting Deskiops : $62.04 11,802 7,081 7,081 $446 $446
High Duating $25.20 11,902 7,081 7,081 $178 $178
VenetianHorizontal Blinds $1.40 11,802 X1 7,081 $10 $10
Clean HVAC Vents $4.20 11,802 7,081 7,081 $30 $30
Maintenance/Repalr/Replacement:
Repiace Office Furniture $271.80 11,802 7,081 7,081 $1,925
Carpel Repalrs $100.00 11,802 7,081 7.081 $708
Painting $130.48 11,802 6,610 8,610 $863 $6863
. Computers Computets Computers )
Computer Maintenance (smokers) $21.25 26,630,000 8,657,500 6,657,500 $141
Computer Keyboard Replacement (smokers) $23.50 26,830,000 6,657,500 8,657,500 $158

TOTAL ' $2,148 $5,077
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Exhibit B4-1: Value of Aeduced Absentesiam

Yoars 1991-2000  2001-2010  2011.2010  2021-2030  2031-2048 2041-200% 2081 &
% Calouwietions
Quitting (Low Eetimae) -
Number Forons (milion} R R 1.24 1.00 0.73 0.36 0.10 0.00
Fecuced Abssrtes Days 078 0.77 (YTR 0.44 0.23 0.08
Value 8077 Wss  ses 45.51 2152 028
Discount Factor 0.002000704 0841801947 0.4T7805560 0,355382308 0.204438824 0.1087871 1 0.184769408
Number Years Factor 10.00 10.00 10.00 10.00 10.00 40.00 9.2
Prossnt Volue ] 074 s 32082 . 10078 ”.1e 12.98 . 1,77
v Ann. Equivalent Valus {Lo Eat) . [
Ann. Equivalont Valve (Hi Eat) 10y
Reduced {nkislion (Low Estimate)
Nusber Persons {milion) 0.21 0.50 0.07 1.8 1.74 212 2.20
Reduced Aesnies Days 0.30 0.0 1.4¢ 203 240 . e .44
Vake 81,44 °2.20 151.83 211.37 270.01 330.48 © asraza
Clocount Factor o] 0.562008784 0.841881047 0.477805588 0.355383308 0.264430624 0.188707171 0104789408
Nagvber Yoars Facky 10.00 10.00 10.00 10.00 10.00 t0.00 23.33
Prosent Value 21118 582.30 128.13 751.10 Temn 50,21 1,082.31 5009
Ann. Equivelent Yalue (Lo Est) 17e
Amn. Equivalent Velus 84 Ew) 340 |
% Colonlations
Quitting (Low Elimate)
Number Persone {milion) 1.38 1.29 1.08 07 0.9 019
. Fecuoad Abssmies Deys o.78 0.77 0.88 0.44 0.23 o.08
Vae . 4077 058 08.18 45.5¢ 23,52 .28
Discownt Facior 0.783526188 0.401017008 0.293302772 0.181200288 0.111206508 0.098320402 0.050086213
Number Years Factor 10.00 10.00 10.00 10.00 10.00 10.00 20.00
Prossnt Vales 92.87 387.00 201.33 82.51 20,47 420 1,938
Ann. Equivalent Valwe (Lo Ext) ) ) (Y4
Ann. Equivalont Value 84 Eot) . 133
Reduced Intlation {Low Esimam)
Number Pemons (mion) (¥ 1] 0.59 0.07 1.38 1.74 242 2.20
Reduced Abssties Days 0.20 0.80 1.40 2.02 2.00 EXTY 244
Vake 21.44 02.28 154.83 211.87 270.91 230.48 957.24
Discownt Factor . 0.78332818¢ 0.481017098 0.203302772 0.181290285 0.111208508 0.088320402 0,080080213
Nurber Yeare Factor 10.00 10.00 , 10.00 10.00 10.00 10.00 20.00
Prasem Valus 248.32 44362 448,25 w310 30154 2878 384.20 2,413
Ann. Exuivalent Vaiue {Lo En) ) : 121
Ann. Equivalent Value {Hi Eet) 241
7% Colowlations
Quitting (Low Evtimabe)
Humber Pereans (milon) 1.38 1.20 t.00 0.73 0.38 a.19
Reduced Abstries Days 0.7s 077 0.88 0.44 0.23 600
Ve 20.77 20.38 [TRT 45,51 2352 .28
Discownt Factor D.712088470  0.38244802 0.184240178 0.093802030 0.047613428 0.024204209 0.01$120320
Numbar Year: Factor 10.00 10.00 10.00 10.00 10.00 10.00 14.20
* Prasem Value s75.69 202.08 125.42 42,03 11.20 1.52 1.040
Ann. Equivelent Valuy Lo Ewt} L
Ann. Equivalent Value i Eu) : 147
Raduced Inkisicn {Low Estimate) .
Number Persons {milion) 021 0.59 ¢.e7 1.38 1.74 212 2.20
Reducad Absentes Days 0.30 0.89 1.48 2.03 2.80 .18 s.44
Vol 31.44 02.20 131.03 . 2710.01 330.45 357.24
Discount Factkor 0.712000179 0.10244802 0.184240178 0.093082030 0047813420 0.024204203 0.010128338
Numbaer Years Factor 10.00 10.00 10.00 10.00 10.00 10.00 14.20
Prosent Vaiue 224,14 334,49 270.74 10r.07 120.90 79.98 ez 1,308
Ann. Equivelent Velwe (Lo Est) (1}
Ann, Equivelent Valus 4] Ext) 188

Notec EPAd:unotballwothmdmﬁmgphyﬂwmmnwehllmmm-m:ummwhu
any meaning. Only monelary values shouid be discoumied, Discounting physical eifects ls done above anly for
analytic convenience and to display discounting mathndology.







Exhibit §6-3: Premature Deaths Avolded (PDA) From Quitting by Years of Abstinence !
Bassuiio Restrictions
Years 1804 — y
Deshe * T
o .
o3 2,215 3
-4 M0 ¥
" 2,001 »
se-a4 sS850 3
TR 190,700 ¥
84 181,051 3
Teta 414,748
Y 1he 50 Yeur Poriod

1. Propoviional seduction in mortalily,
L. Premature Dasthe Avolded

Values
Low Eetimats Estimaie
% suloviations e - — Tot Pres. Vel . of. Pres. Vel _Aom. Equly,
A% Diec, Feir. 0.042804704 0.8 MI104T 0.477005588 0.368283208 0.26443882
# years lactor 1o . 10 10 10 1o
Pramaturs Desttw Avoided 34,120 AB,157 21,908 10,020 83,418
Discoumsd & 1080 20,440 20,824 30,110 21,304 5837 134,320 4,008 208 083 8,080
Diac. LYE 10 Lile Enp 304,215 $15.794 383,327 243,474 44,087
Discoumied o 1000 262,410 202,008 103,079 8,527 $1.812 748,832 12300 | 1,403,098 44,702
Disc. LYE to Age 86 172,281 110,162 ' 3,728
Discounted o 1960 148,504 78,508 39,080 : 8,084 6 s30.478 14,008
5, saloulaions
% Dise. Fow. 0. 7issze108 ~0.481017008 0.206302712 0.181260285 D1 1298500
# yours {actor 10 10 10 10 10
Premsiure Deathe Avoided 34,320 48,167 ¥.508 70,029 35,418
Discourted 1o 1000 20741 22,202 24,587 13.020 4710 0,778 4,028 181,584 07
Dise. LYE & Lie Bxp 204,218 « 318,704 93,927 203,474 44,867
Discountad o 1000 230,381 151,902 113,108 44,120 4om "L 71 10,877 | 1,908,082 3,104
Digc. LYE 1o Age 86 172.201 119,102 83,720
Discounted o 1820 134,071 . 57,334 24 725 317,038 8,8 434,988 13,028
% Calwviciione
% Uiec. Four. {oTizeesi70 0.30244802. 0.104240178 ~0.003882030 4”0.041!‘13“7_
# yours factor 10 10 10 10 to
Premaiire Desthe Avolded 4,120 48,167 " pos o020 33,418
Dincourted 10 1680 24,354 18,729 15,00 7.190 1,681 4,041 4,540 118,803 0,002
Diac. LYE w Uit Bvp " 304,215 318,704 383,327 243,474 44,087
Discounted 1o, 1080 218,901 414,458 70,028 ! 22,804 2,127 420,914 11,608 288,037 28,848
Disc, LYE to Age 85 172,281 119,192 728 - :
Discounted 1o 1080 122,820 43,201 15,427 INVANT  BAAY] 3RS 18,807 )

Note: EPA does not bellove that discounting physical effects such as prematurs deaths or Sve years extended has ahy meaning. Only monetary
values should be discounted. mmmmammmmmmmwmaspmmmmmmmy.




Exhiblt B8-4: Prematurs Deaths Avoided [PDA) From Reduced Initiation

Bassullc Restrictions
Your 84 Yeur Totels
1990  1981-2000 2001-2010  2011-2020 2021.2030 20312040  2041-2050 2051 + FOA PDA

Age Daalhs) Praporilonst Raduciion In Dot [1) Low Ent. Parcent Migh Est.
0-34 2,215 m % % 5% 5% 5% 5% %" _18%
35-44 33,281 % 5% 5% % 5% 515] 5,939 ”» 19,078
4554 28,901 " [T s% % (21 5,00 MR 115,192
$5-04 58,510 % % 5% s% 34,048 19% 73,809
574 180,780 18 5% 5% 48,348 24% YN
75+ 131,081 1 5% 44,214 2% 0,428
Total 414,740
PDANsar ot 1,028 . 2,570 4,820 10,587 17,780 20,737
Cumulsive Tolal 009 10,872 ¥e.872 2 AABSS 180,539 368,420 180,838 180% 381,879 |

| Yourly Avevage for the §8 Yaor Poriod 3,811 ¥.821 |

We assumesit naw smolars come om the younges! age group, that a constant number ls added every year, and ihal i takes 80 years for the smoling population fo complolely change.
Thorefore, it takes 60 yoars for the amoking populstion (o be reduced by the eslimatad reduciion in the initlation rale, with 1/80ih of that reduction twking piace esch year.
2. Average rate over the first 10 year incrament in which new smokers are addad sach yoar,

% Digosunt Colcuintions

Premature Deathe Avoidad
Discounied o 1990
Disc. LYE fo Lils Exp
Discouniad fo 1000
Dise |LYE 10 Ags 85
Discourded o 1990

Low Estimaie

Vigh Evlrel.  Low 6}
Tot. Prag. Val. Ann. Equiv.] Tot. Pyss. Vel Ann._Equiv,
G.302000784 O.SATB0104T D.ATTSOLSAQ 0.355383208 (.204430824 O0.198787171 0.148413254 .
10 10 10 10 10 10 33.3333333)
aoe 10,202 28,701 48,204 105,873 177,887 291,247
528 8,587 12.278 17.183 27.9a4 33,002 104,208 208,784 4 A0 400 11,8412
187,715 408,284 T48,241 1,000,25¢ 1,304,094 4,470,351
120 487 223,042 285,202 288,304 258,803 055,800 1,019,228 84,997 3,920,488 109 894
150,548 378.022 530,708 800,482 900, 482 2,031,008
100,483 180,545 191,803 181,170 110,028 207,454 1 1,681,302 31,841 2,102 784 53,083
0.7835261600 ©.481017008 ©0.205302772 0.181200205 0.117208500 0.008328402 D.041940484
10 - 10 fo 10 10 10 20
L1 10262 25701 48204 105873 177887 414748
AT? 4928 7580 8758 1781 12184 17397 [N )4 1,082 124,142 2,704
187,718 468,884 746,241 1,000,251 1,304,004 4,478,381
90204.29415 138402.760% 135280.1995 121341.1245 B8D104.020867 147851.0031 FEL 540 22,078 1,524,679 45,748
158,540 378,022 538,700 809,482 509,482 2,031,008
7530269277 1118309458 43.90028 7833. 18108 4£1843.65043 85218.70057( 470,473 14,304 | OSD.04E 28,763 |
0.712080178  0.38244602 0.184249178 0.003582030 0.047813489 0.024204283 0.01230423
10 1m0 0% 19 10 10 14.28571429)
a09 10282 25701 48294 105873 T 177807 200240 .
434 3720 4738 4523 s031 4308 3845 28,303 702 2,709 1,504
187.715 408,884 740,241 4,000,254 1,304,094 4,478,351
84,037 88,362 60,005 51,011 31,568 55,103 82,001 10,407 728,008 24,774
156,540 aT8.022 539,708 400,482 609,462 2,031,808
58,741 89,850 50,551 29,029 14,752 24,097 248,718 7,371 A01,42% _ 1AT43

Note: EFPA does no! believe that diacounting physical sifects such as premature deaths or live ysars axtended has any meaning. Only monstary
values should be discountad. Dimnﬁngweﬂw&hmmmmwﬁemmmandbdsplaydwounﬂngmolhodology.




Exhibit B6-B: Premature Deaths Avoided From Reduced Consumption

s 3910 W e ) 2001 _ta 2048 a B4 Your Tatale
% Reduction PRWR AR POA! FAVA PR AR AR POA]  Lives Seved Porvomt  Lives
P Yous ot Your Por Your] Pot Your Por Your Pt Yoarl Low ket
. 1%
0% M% 108 s 1381 s0n 101] eE% 202l A% 202] to0n 21t 8,378 *M% 18,308
0% 1% 88| % 2038 | 9% L0} oEn 2026 wi% 3.028| 100% 3188  t3s.003 s.00% 28,008
ws % 1408} e 708l pO% ta0t| #sn pe2e] o5% 2.029 100% L7008 o218 2.34% 213,848
100 % 2.0%4] San 83| 0% 5043| #5% 5323 osn 5,323 100% 5,003 108 080 [IXT Y 19,118
0% % aal rezsl aow  patr] eom  wyaE7| eow  12.887)  100% 165,97 a4 mam [T R
10% 1% 223 1% 2.400| 70% B,705| 05% 10007 e5%  to.8e? 100% 12,850 348,344 A
18,008 10,084 31,008 30,708 28,708 FL Rikd 1,919,148
18,103
1. The mducet conmamption rate appliss only s wnclars sher ssducing the curvent smaking papulstion o for thoas that quit or deil 1o inltiale
1. The mamimwn prspertional iduction in moriulily ls squal 19 the parosnt redudiion n ¥ ol s d %0 be reached in §0 yoars (FRM lactol = 100%). The time
paih of PRM facior Is ssaumed 10 be the same as for quilling.
Disssunted Yaluse —
| Low CSuimate High Estimate
¥5 saloulotions a— Pros Vel ___ Ann Ten. Pran. ¥,
% Disc. For. 0.8820084 0.8418018 0.4770054 0.36628% 0.2044308 0.221483184
# yoars fnctor 1% 10 19 10 19 29.3333333,
Promatare Doulhn Avoided 110.014 108,037 38068 7008 357,088 1.323,00% )
Discownted ® 1900 4,008 108,498 151,301 120,09 94,422 203,108 0e, 197 10,97 1,730,004 [ TR ]
Dinc. LYE o Lie Exp 1,044,081 1.052 847 1.277.768 811,880 140089 o
Discouniad W 1908 a74.720 75054 810,204 208,422 0.2 488,480 TR 4,970,008 148,308
Dat. LYE » Agn 88 74,303 397,308 178,093 .
Dincourtad to 1000 498,313 255,017 133,200 ] 183,010 18,8
5 saloviations
% Olac. Fola, 0. 7535282 04810171 0.2053028 0.1812003 ¢ 1112005 o.wcnuﬂ
# yours facior 10 10 10.00 10 10 1
Premeturs Deathe Avoided 110,021 108,037 310,050 357,006 357.088 704,343
Discourted e 1900 8,204 "3t ”.i0 04752 an.740 5,671 431,008 11,078 [T RS} 43,108
Dine. LYE ® L% Enp 1,014,054 1,058 347 1271158 211,500 145,088
Dimcounted te 1950 764,536 500,341 arr.a 147,122 10571 ‘ 1,881,904 01,088 3804000 184,108
Dise. LYE 1 Ape 85 $74,203 197,308 279,003
Discounted te 1660 248,909 101,3¥3 82,417 133,432 8,17 448
T stluulations —
7% Disg, Fetr. . 0.7120082 0.302448 0.1042482 0.0938020 0.0478136 0.0 72087/
# yoors facior 10 10 10 10 10 14
Prmaturs Douta Avoided 110,029 108,057 218,858 387,005 357098 597,998
Discouried ¥ 1000 78,443 1,207 50,200 35.444 17,001 18,004 100,580 18,080 933,112 37,318
Dise. LYE o Lie Exp 1,014,061 1,062,847 1,271,758 " 500 148080
Discounted te 1000 723,004 W 235,428 . 70,018 7.080 1,433,002 104 108,119 109,219
Dise, LYE 1o Age 86 14,203 207,308 278,003 - .
Discounied i 1800 408,390 144 003 §1,423 4,024 42,358 1,28.048 84,878

Note: EPA does not beliove that discounting pliysical affects such as pramature deaths or lve years extanded has any meaning. Only monetary values should be
discounied. Discounting physical effects is done above only for analylic conveniance and to display discounting methodology.













