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It is likely, however, that these studies have underestimated the direct costs of smoking for a variety
of reasons (Warneret al. 1999). For example, they
ignore other significant economic costs, including the
costs of transportation associated with obtaining
medical care and the costs of nonmedical care associated with accommodating a person with a smoking-

related chronic illness. These estimates also generally

fail to account for other medical care costs related to
cigarette smoking, such as burn care from injuries in
smoking-related fires and perinatal care for low-birthweight infants of mothers who smoke. Fewstudies
have attempted to include the direct costs for nonsmokers of diseases related to exposure to ETS, and
noneof these studies has tried to estimate the intangible costs of smoking-relatedillnesses (i.e., the pain
and suffering associated with the illness and the grief
experienced by family and friends).
A humancapital approachis generally used to
estimate the indirect morbidity and mortality costs
associated with cigarette smoking. This approach
views an individual as producing a streamof output
or earnings computed at market value or as the imputed value of housekeeping services. Thus, the value
of a personis reflected by his or her earnings, and the
lifetime valuefor that personis equal to the discounted
Stream of future earnings (Max and Rice 1995). This
approachplacesa relatively high value on morbidity
and mortality among young adults, men, and the more
educated because ofthe relatively higher earnings that
would be lost by these smokers (Markandya and
Pearce 1989); moreover, lost earnings may not be an
accurate reflection of the value people place on their
health or on their lives. Furthermore, the human capital approachis in contrast to the willingness-to-pay

approach, whichtries to estimate the value a
person

assigns to reducinghis or herrisk of prematuredeath.
A more controversial componentin the computation of the lifetime costs of smoking concerns the
treatment of transfer payments. These transfer payments include the reduction in income taxes and insurance premiumspaid by smokers becauseof reduced
earnings associated with smoking-relatedillnesses, the
value of Social Security and private pensions foregone
because of smoking-related premature deaths, higher
health care costs associated with smoking-related
illnesses and paid by public and private insurance

plans, and increased sick pay anddisability benefi
ts

paid during smoking-relatedillnesses. Particularly obJectionable to many people is the idea that foregone
Social Security and private pensionbenefits from smokers who die prematurely from smoking-related illnesses
should be considered benefits to nonsmokers. As

Harris (U.S. House of Representatives 1994) and oth-

ers have noted, premature deaths are not considered a

benefit when policymakers determine what levels of
funded research are appropriate for reducing premature deaths from other risk exposures (CSH 1994;

Warner et al. 1995, 1999), Nevertheless, several recent

estimatesof the costs of smoking have considered these
foregone benefits in their computations of the economic

costs of cigarette smoking (Manninget al. 1989, 1991:
Shovenet al. 1989). These studies aim to provide a
complete accountingof the costs of smoking to answer
the question of whether payments by those who have
ever smokedinto collectively financed systems such
as Medicare and Social Security equal receipts by those
who have ever smoked.
Theoretically Optimal Cigarette Taxes
As was just discussed, several estimates of the

optimal orfair tax on cigarettes are based on the various studiesof the costs of smoking. In the context of
the preceding discussion, an optimal tax is one that

equates the total revenues fromthese taxes to the net
external costs of cigarette smoking. These estimates
have ranged from those implying that current taxes
more than cover the external costs of smoking (Man-

ning et al. 1989) to those that have suggestedthat cur-

rent taxes are far too low. For example, one such study

that included the costs of the long-termintellectual and
physical consequencesresulting from smoking-related
lowbirth weight among infants born to mothers who
smokeindicated that $4.80 was an appropriate tax on
a packof cigarettes (Hay 1991).
Another study (Pigou 1962) advanced a similar
notion in providing a theoreticaljustification for taxes
on goods with market prices not fully reflecting the
social costs associated with their production and consumption. Fromthat perspective, these taxes could
be viewed as improving economic efficiency by raising a smoker s marginal cost of smoking to a level

nearer the social marginal cost. For some goods, taxes

could generate revenuesthat exceed total external costs
because the taxes would be based on marginal rather

than average external costs (Cook and Moore 1993).

Estimatesof optimal taxes on cigarettes imply that
smokers are fully informed about the risks associated
with cigarette smoking (Cordeset al. 1990). If smokers

underestimate these risks, then even higher taxes could

be appropriate to discourage people from smoking.
This issue may be particularly relevant for an addictive product such ascigarettes if, when people take up
smoking, they do not fully understand the addictive
properties of consumption and the implications of
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addiction for future choices. Gruber and Koszegi
(2000), for example, concludedthat if these internali-

ties are taken into account, they suggest sizable additional taxes of one dollar or more per packof cigarettes.
Among the most widely cited recent estimates
of the optimaltax are the studies of the economiccosts
of cigarette smoking by Manning and colleagues(1989,
1991). These incidence-based estimates used data from
the RAND Corporation s Health Insurance Experiment
and the 1983 National Health Interview Survey. To
calculate the optimal tax on cigarettes, the analyses
estimated both the lifetime external costs associated
with cigarette smoking and the perceived savings
that result from smokers dying earlier and not realizing their pension and Social Security benefits.
Using their midrange estimates, Manning and colleagues (1989, 1991) concluded that for a new smoker,

the total external cost of smoking was 43 cents per pack
of cigarettes in 1986. This estimate comprised 1 cent in
extra costs for sick leave, 2 cents in costs for smokingrelated fires, 5 cents in added costs for group life insurance, 9 cents in lost tax revenues(to finance retirement

and health benefits), and 26 cents in spending on additional medical care. These costs would beoffset, how-

ever, by an estimated 27 cents per pack in external
savings resulting from smoking-related premature
deaths. Converting these figures to 1995 dollars (based
on the medicalservice price index and the gross national
product deflator), the CRS estimated a net external cost
of 33 cents per pack for cigarettes, which is approximately two-thirds of the average federal, state, and lo-

cal taxes on cigarettes of 50 cents per pack in late 1993
(Gravelle and Zimmerman 1994). The CRS thus concluded that smokers were more than paying their way.
Critics of the studies of Manning andcolleagues
(1989, 1991) contend that manyof the assumptions
madein obtaining the estimates are inappropriate. If
the analyses had notincludedtheeffects of unrealized
pension and Social Security benefits of smokers who
die prematurely, the resulting external costs of smoking would have amounted to approximately 89 cents
per pack in 1995 dollars.

Moreover, the studies of Manning and colleagues

(1989, 1991) made a debatable distinction between in-

ternal costs (those borne by the smoker) and external
costs (those that smokers impose on nonsmokers). For
example, the lost productivity costs described in those
analyses were treated as internal costs, whereas only

the higher, collectively financed, group premiumsfor
health, life, and other insurance that nonsmokers paid

to cover smoking-related costs notreflected in the premiumspaid by smokers were considered externalcosts.
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More controversial, however, was these analy-

ses assumption that the cost of ETS was an internal
cost. This assumption was based on the argumentthat
the family is the economic unit involved in making
smoking and other decisions and that the health consequencesof ETS are largely confined to the nonsmoking spouses of smokers. As Manning andcolleagues

(1991) note, when this assumption is modified to treat

the consequencesof passive smokingas external costs,
the estimated external costs of smoking rise significantly. For example, under the assumptionsof
Gravelle and Zimmerman(1994) concerningprices, the
estimates of Manning and colleagues (1991) imply that
includingthe relatively conservative estimate of 2,400
lung cancer deaths from ETS would add approximately
31 cents per pack (in 1995 dollars) to the externalcosts
of smoking. Similarly, updating the researchers estimates of the costs of neonatal care for smoking-related
low birth weight would add morethan 4 cents per pack.
Doing the same for deaths from smoking-relatedfires
would add 20 cents per pack and for smoking-related
fetal deaths would add 31 cents per pack.
These estimates probably understate the true
costs of ETS. After reviewing the literature on thelinks
between ETS and heart disease, Glantz and Parmley

(1995) concluded that 30,000-60,000 persons die prematurely from heart disease related to ETS. Including
these numbersin estimates by using the same assumptions used in the CRS report would add at least another 70 cents to the estimate of the optimal tax.
Moreover, the CRS report ignored the 150,000-300,000

cases of ETS-linked lowerrespiratory tract infections
in children up to 18 months old and the ETS-linked
worsening of asthma in 200,000 to 1 million children

(Environmental Protection Agency [EPA] 1992). Including these costs would lead to an even larger optimaltax. Finally, the estimates excluded the long-term
developmental consequencessuffered by infants with
smoking-related lowbirth weight (Hay 1991); were
these costs included, the optimal cigarette tax would
be nearly $5 per pack.
Using the human capital approach, Manning
and colleagues (1989, 1991) estimated that thelife of a
nonsmoker who died prematurely from ETS exposure
was worth $1.66 million. In a recent cost-benefit
evaluation of the proposed Smoke-Free Environment
Act of 1993 (introduced in the 103rd Congress but not
passed), the EPA (Mudarri 1994) used the willingness-

to-pay approach and obtained a $4.8 million baseline
estimate of the value of a life. The EPA also used this
approach to include the effects of ETS on heart disease and children s health whencalculating the value
of benefits from reduced ETS exposure.

Reducing Tobacco Use

Byusing the willingness-to-pay approach and
making somerelatively conservative assumptions, the
EPA estimatedthat the total benefits from the reduced
ETS exposure that would result from a ban on smoking in all worksites was $39-71billion per year. This
estimate assumedthat the ban would reduce the number of current smokers by 3-6 percent, the numberof
future smokers by 5-10 percent, and consumption
among continuing smokers by 10-15 percent; the resulting total long-run reduction in consumption would
be 14-22 percent. The combinedeffect of these reductions in smoking and of the creation of designated
smoking areas was predicted to reduce out-of-home
exposures to ETS by 90 percent and in-home exposures
by a midrange estimate of 6 percent. Estimates from
the 1992 EPA report on ETS and lung cancer suggested

that 73 percent of exposures to ETS occur outside the
home andthat 27 percent occur in the home. The total
reduction in ETS exposure was thus predicted to be 66
percent;if it were applied to estimated total ETS costs
of $58.7-106.9 billion, this reduction would vield the
EPA s estimated cost benefits of $39-71billion. Given

current cigarette sales of about 24 billion packs peryear,

this estimate implied that the per pack external costs
of ETS were between $2.45 and $4.45. This estimateis
likelyto be low, because the short-term and long-term
costs of fetal and perinatal exposure to ETS were not
included in the EPA s computations.
Viscusi (1995), however, reached a muchdifferent
conclusion in analyzing the social costs of smoking. This
investigator updated muchof the analysis by Manning
and colleagues (1989, 1991), used a willingness-to-pay
approach,andincluded the same ETSrisks usedin the
EPA s analysis (Mudarri 1994). Viscusi, however,argued that the EPA approach overestimated the risks of
ETSby failing to accountfor the changeinthetar content of cigarettes and the changesin cigarette consumption per smoker. Noting that the averagetar content of
cigarettes declined from 46.1 mg per cigarette in 1944
to 12 mg percigarette in 1994, Viscusi asserted that the
health risks associated with cigarette smoking, as well

as the risks from exposureto ETS,are linearly related to

the tar content of cigarettes. Although presenting no
evidence for either assertion, he contended that esti-

mates of the health risks based on consumption of

higher-tar cigarettes and exposure to ETS from highertar cigarettes need to be adjusted to reflect the decline
in tar content. When notadjusting for tar, Viscusi obtained an estimate for the per pack externalcosts of ciga-

tette smoking well above the average tax on a pack of

cigarettes; when adjusting for tar, he concluded that
current cigarette taxes exceed the external costs of

smoking.

A clear consensusis lacking regarding the optimal tax on cigarettes. Optimal tax calculations from
prevalence-based estimates that include the direct and
indirect costs of smoking-related morbidity and mortality are likely to be inappropriate, because the calculations include lost productivity and other costs that
should arguably be considered internalcosts. Similarly,
optimal tax calculations from the recent incidencebased estimates probably underestimate the optimal
tax, because these calculations exclude many of the
external costs of smoking. Nevertheless, because of
the growing evidence of the substantial health consequences of exposure to ETS(including fetal and perinatal exposure), a tax that would generate sufficient
revenues to cover all external costs from smokingis
likely well above the current average of federal, state,

andlocal taxes on cigarettes.

Cigarette Taxes and Health
As the review of studies on cigarette demand
demonstrated, increasesin cigarette prices lead to substantial reductions in cigarette smoking by deterring
smoking initiation among youth, prompting smoking
cessation among adults, and reducing the average cigarette consumption among continuing smokers. Be-

cause of the substantial health consequences of
cigarette smoking and the health benefits of smoking
cessation, these reductionsin cigarette smoking would
lead to significant improvements in health by reducing smoking-related morbidity and mortality. Thus,
increases in cigarette excise taxes, which would result

in increases in cigarette prices, would beaneffective
policy tool in improving health.

Several recent studies have provided someestimates of the health benefits resulting from cigarette

tax increases. For example, Warner (1986) used pub-

lished estimates of price elasticity (Lewit et al. 1981;
Lewit and Coate 1982) to estimate the impactof higher
cigarette excise taxes on smoking and health. The
study predicted that a sustained, real 15 percent taxinduced increase in cigarette prices in 1984 (which
would have been equivalent to restoring the federal
tax to its real value in 1951 a nominal tax of 32 cents
per pack) would deter 800,000 young people from
smoking and encourage about 2.7 million adults to
quit. Using the conservative assumption that one of

every four lifelong smokers dies prematurely of a

smoking-related illness, the researchers estimated that
this tax increase would reduce premature deaths
among persons 12 years and older by 860,000.
The GAO (1989) used the sameestimatesof price
elasticity to predict the health benefits from a sustained,
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real tax increase of 21 cents per pack in 1989 (which
they estimated would raise the price by 15 percent).
Using the one-in-four assumptions made by Warner
(1986), the analysis estimated that this tax increase

would reduce the number of youth who smoke by
500,000 and would subsequently reduce premature
deaths from cigarette smoking among youth by
125,000.
Harris (1987) used variousestimatesof the price
elasticity of demandin an analysis of the health implications of the 1983 tax hike and corresponding price
increase, The analysis concludedthat this tax increase
deterred 600,000 young people from smoking. After
reviewing the epidemiologic literature, Harris estimated that an additional 54,000 young people and a
total of 100,000 people would survive to at least 65
years of age as a result of the tax increase.
Tworecentstudies directly examined the health
benefits of increases in cigarette excise taxes (Moore
1995; Evans and Ringel 1999). Using annualstate-level
death rates from smoking-related diseases (including
heart disease, lung cancer, cardiovascular disease,

mouth and throat cancer, and asthma), the study directly estimated, through appropriate econometric
methods, the impact of higher taxes on health. The
resulting estimates implied that a 10-percent increase
in cigarette excise taxes would save approximately
5,200 lives annually. Similarly, Evans and Ringel
(1999), using data from the 1989-1992 Natality Detail
files, concluded that higher cigarette taxes would significantly improve birth outcomes.
The CSH (1994) analyzed the health benefits of
higher cigarette excise taxes by using relatively conservative estimates of the price elasticity of demand
and of deathsrelated to cigarette smoking. The study

that 32 percent of regular smokers eventually die from
a smoking-related disease, Chaloupka (1998) estimated
that this tax would prevent approximately 2.5 million
premature deathsin this cohort.

The substantial econometric literature clearly in-

dicates that increases in cigarette prices will reduce
both smoking prevalence and average cigarette consumption. Because of the well-documented healti
consequences of smoking, tax-induced increases in
cigarette prices would generate substantial improvements in health. Thus, higher taxes on cigarettes and
other tobacco products appear appropriate from a public health perspective. In addition, at a gathering
convened by the CDC to evaluate the criteria for defining an optimal cigarette tax, economists raised two
further reasons for higher cigarette taxes (Warner et

al. 1995). First, to the extentthat adolescents and young

adults do not fully understand the addictive nature of
cigarette smoking, the argument could be made that
higher cigarette taxes can reduce smoking by youth
before it is too late for them to quit easily. Second, to

the extent that youth behave more myopically than
adults (in particular, more than the adults that they

will later be), young people are morelikely to take on
a habit with long-term health consequences. Thus, by
discouraging smoking, the higher tax can help correct
youth s myopic behavior.
Although higher cigarette taxes are likely to produce substantial improvements in health, several fac-

tors could mitigate the impactof these taxes. First, as
the limited research on the demand for smokeless tobacco products suggests (Ohsfeldt and Boyle 1994;

Ohsfeldt et al. 1997, 1999), increases in cigarette taxes

increase would save an additional 1 millionlives.
Similarly, Chaloupka (1998) provided estimates
of the effects of alternative cigarette tax and price increases contained in various national tobacco settlement proposals based on Chaloupka and Grossman s

not matchedby similar increases in smokeless tobacco
taxes mayinduce people to substitute other tobacco
products with similar health consequences. For example, the large increases in Canada s cigarette excise
taxes and the consequent increases in the differential
between cigarette taxes and taxes on roll-your-own
tobacco led to a sharprise in the use ofthe latter (Department of Finance, Canada 1993). This substitution
could easily be avoided by increasing all tobacco taxes
simultaneously. Canada s experience also raises the
issue of equalized taxes between nations, because

example, he estimated that a $1.50 increase in cigarette

crossing black market in cigarettes and other tobacco

riod of time and then adjusted for inflation, would reduce overall cigarette consumption by approximately
30 percent, while cutting the prevalence of youth smoking nearly in half. Given the CDC s recent estimate
that 16,620,878 youth in the 1995 cohortof 0- through
17-year-olds would eventually become smokers and

ternatively, as Evans and Farrelly (1998) found, the
higher taxes maylead smokers to changethe kinds of
cigarettes they smoke(i.e., they may switch to higher-

estimated that, based on 1992 taxes andcigarette smok-

ing data, an increase of 75 cents per packin the federal
cigarette excise would reduce premature deaths by

900,000.

The study further estimated that a $2.00

(1996) econometric analysis of youth smoking. For

relatively large tobacco tax hikes resulted in a border-

taxes and prices, phased in overa relatively short pe-

products as well as in other efforts to avoid taxes. Al-
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tar and higher-nicotine cigarettes), thereby reducing

the health benefits of higher cigarette taxes. The results of the study by Evans and Farrelly suggest that

Reducing Tobacco Use
taxes based on the tar, nicotine, and carbon monoxide

content of cigarettes (first suggested by Harris 1980)
may be the most appropriate means to address the
public health consequences of smoking.

Of course, cigarettes and other tobacco products
are not the only goods that can be taxed onthe basis of
these arguments. Heavy consumption of alcoholic
beverages, for example,also leads to health problems,
unintentional injuries, property damage, and other

less than $1 billion to more than $7.5 billion. As new

sources of tax revenues have been identified, however,

tobacco revenues have constituted a smaller proportion of total revenues. Tobacco taxes accounted for
3.36 percentof all federal revenues in 1950, but they
were only0.44 percent of revenuesin 1989 (CBO 1990).

Similarly, total federal tobacco tax revenues as a share
of the gross national productfell from 0.55 percent in
1950 to 0.08 percent in 1989.

consequences. Cook and Moore (1993) provide a detailed discussionof the rationale for higher alcoholic
beverage excise taxes. A numberof studiesof the op-

Merriman (1994) considered whethercigarette
excise taxes are set to maximize the revenues from
these taxes. More specifically, Merrimantested the idea

current taxes are well belowthe level that would cover

utility, mayincrease taxes on some goods to the point
where revenues from these taxes begin to decline
(Buchanan and Lee 1982). Using published estimates

timal tax on alcoholic beverages have concludedthat

the social costs of alcohol abuse (Manning et al. 1989,

1991; Saffer and Chaloupka 1994),

that elected officials, in an effort to maximize their own

of cigarette demand (Becker et al. 1994), the study

found that cigarette excise taxes in every state were

Tobacco Taxation and Revenues

An alternative rationale for tobacco taxesis that

well below the revenue-maximizing level of these

taxes, at least as of 1985. Furthermore, these estimates

theyare a relatively simple wayto generate revenues.

of the marginal revenue effects of higher taxes were

revenues.

other states taxes (a consideration that allowed for
increases in the casual and organized smuggling of

Even some prominent proponentsofthe free market
philosophy have supported tobacco taxes to generate
Sugar, rum, and tobacco,

wrote Adam

Smith in his 1776 economictreatise, An Inquiry litothe
Nature and Causes of Hie Wealth of Nations, are commodi-

ties which are no where necessariesof life, which are
become objects of almost universal consumption, and
which are therefore extremely proper subjects of taxation (1976, Book V, p. 474).
As described earlier in this chapter (in Rationales for Tobacco Taxation ), various levels of government have long used cigarette and other tobacco taxes
to raise revenues. Such policy is supported by economic theory. An economically efficient wayto raise
revenues while minimizing the welfare losses associated with the price distortions resulting from taxes is
to imposerelatively higher taxes on goods with more
inelastic demand(one for which the percentage reduction in demandis smaller than the percentage increase
in price) (Ramsey 1927). As described earlier in this
chapter (in Effect of Price on Demand for Tobacco
Products ), the numerous studies of cigarette demand

and the limited studies of the demand for other tobacco products have implied that overall demand, at
least in the shortrun, is inelastic. Thus,large increases

in tobacco taxes can generate substantial increases in
revenues, particularly in the short run.

lower-bound estimates, because they held constant

cigarettes in response to a tax hike in a givenstate).

Coordinated state tax increases, asa result, would gen-

erate even higher revenues.
Grossman (1993) considered this issue of maximizing the federal excise tax on cigarettes. Using published estimates of cigarette demand (Chaloupka 1991;
Beckeretal. 1994), Grossman predicted that in the long

run, a real federal tax rate of $1.26 would maximize

federal tax revenuesat $16 billion and would gener-

ate even larger immediate increases in revenues. Like-

wise, Becker and Grossman (1994) suggested that the
long-run revenue-maximizing valueof the federalcigarette excise tax is 95 cents per pack in 1994 dollars.
This tax would generate approximately $12 billion in

total revenues and would raise considerably more than
in the short run. These estimates were consistent with
the prediction that a sustained real increase of 75 cents
in the federal tax on cigarettes would in the long run
lead to a net increase in cigarette tax revenuesofjust

over $16 billion (Gravelle and Zimmerman 1994).
Other studies, however, have predicted that

higher federal taxes would generate muchgreater revenues (Harris 1994; Womach 1994a).

For example,

generated by tobacco taxes has increasedsignificantly,

Harris has predicted that raising the federaltax to $2.00
per pack would have generated nearly $20 billion in
additional revenues annually, on average, from 1995

this same period, state revenuesfrom tobacco have also
increasedsignificantly in nominal terms, from slightly

a $1.30 increase would, in the short run, raise $22.5
billion annually.

Since 1960, the dollar amountof federal revenues

trom $1.9 billion to nearly $5.9 billion in 1997. Over

through 1999, whereas Chaloupka (1998) estimates that
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The differences among the predicted revenueeffects of higher cigarette taxes maybeattributedto different assumptions used to obtain these estimates as
well as to differences in the period for which the predictions are made. For example, two studies (Gross-

man 1993: Becker and Grossman1994) have assumed

a linear demand function for cigarettes. One of the
implications of this function is that the price elasticity
of demand rises as price rises. Thus, when the effects

of a large increase in the cigarette excise tax are predicted, cigarette demand is assumed to become more
responsive to price. This assumption implies that there

is an inverted L-shapedrelationship betweencigarette
taxes and revenues: increasing cigarette taxes from
relatively lowlevels will initially lead to increased revenues; beyond some point, further increases in taxes
will lead to even larger reductions in demand,thereby
causing revenuesto fall. The same basic argumentis

implicit in the well-knownLaffer curve, whichrelates
incometax rates to income tax revenues.

The assumption of a linear demandfunction for
cigarettes is in contrast to the assumption made by

some other analysts that the price elasticity of demand
is constant over the range of prices under consideration. Because almostall of the studies described in

this section found that the demandfor cigarettes is

inelastic, the assumption of a constant elasticity implies that even very large increases in taxes will alwaysgenerate large increases in revenues.

The differences in revenues predicted by these

two assumptions, although only minor whenanaly-

ses predict the impact of relatively small cigarette tax
increases, growwith thesize of the tax increase. Because either assumption could be questioned, the revenueeffects of a tax increase will likelyfall somewhere
between the predictions obtained from the two
(Grossman et al. 1993). The limited evidence tromthe

behavioral economics literature suggests, however,

that the effects of large increasesin cigarette prices will
lead to larger reductionsin cigarette demand thanpredicted by the assumptionof a linear demand function
(Bickel et al. 1991),
A second key factor leading to the differences

discussed hereis the distinction between the short-run
and long-run effects of the tax hikes. Economic theory

implies that the demand for most consumergoodswill

be more responsiveto price in the long run than in the

cigarette taxes will thus lead to smaller increases in
revenuesin the long run than in the short run.
That adolescents and young adults are moreresponsive to prices than older adults are and thefact

that cigarette smoking is an addictive behaviorare of
particular importance when predicting the short-run
and long-run revenueeffects of higher cigarette taxes.
Agedifference in price elasticity implies that sustained
real tax increases will lead to greater reductions in
smoking prevalence and consumption as the number
of adolescents and young adults who have notyet
decided to smoke replaces the numberof older adults
who already smoke. The assumption of addiction
implies that price has a cumulative effect on consumption: the price increase immediately reduces current
consumption by discouraging young people from experimenting or continuing to experiment with smoking, as well as by encouraging current smokers to
smokeless; future consumptionis then reduced by the
continuously fewer current smokers whoalso continue
to smokeless in the face of a sustained real increase in
price. The cumulative effect of price on consumption
thus exceeds the immediate effect. This sequenceultimately leads to reduced revenues.
In summary, federal and moststate excise taxes
on cigarettes are undoubtedlywell belowtheir revenuemaximizing levels. Thus, relatively large increases in
these taxes would lead to substantial gains in revenues,
particularlyin the short run. Moreover, becauseof the
relatively inelastic demand for cigarettes, increases in
cigarette taxes are an economically efficient means of
generating substantial revenues while imposing rela-

tively small welfare losses. But if there is little argument that large increases in cigarette taxes would
generate substantial increases in tax revenues in the
short run, there are some questions on the revenuemaximizing values of these taxes and the long-run
stability of revenues generated by large increases in
cigarette taxes.

Part of the difficulty in estimating the effects of
large taxes on cigarettesis that thereis little experience
in the United States with relatively large increases. Similarly, it is unlikely that the long-run effects of the more

recent large tax increases have been fully played out.
The short-term experience in Canada is of limited use

in addressing these issues. Cigarette taxes in Canada

increased more than 500 percent between 1982 and 1992,

short run. For cigarettes and other tobacco products,

which increased real cigarette prices by 170 percent, and

will exceed the short-run effects that is, price elastic-

ous activities to reduce tobacco use, the impact of the

other, nonaddictive goods and services.

the estimates fromthe studies of U.S. cigarette demand

additional factors increase the likelihood that the longrun effects of an increase in price on cigarette demand
ity will increase in a manner similar to the increase for
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Increased

total smokingfell by 38 percent (Gweanor and Martial

1994). Because of the effects of other, contemporanelarge price increases on smoking were consistent with

Reducing Tobacco Use
described in this chapter. Moreover, total federal and

provincial revenues generated by Canadiancigarette
taxes were 240 percent higher in 1992 than in 1981 even
with the concomitant considerable black market in

cigarettes. This experience suggeststhat large increases
in cigarette taxes in the United States would generate
sizable tax revenues for many years.

Conclusions

to

1.

The price of tobacco has an important influence
on the demandfor tobacco products, particularly
among young people.

3.

Policies that influence the supply of tobacco,particularly those that regulate international commerce, can have important effects on tobacco use.

Substantial increases in the excise taxes on cigarettes would have a considerable impact on the

4.

Although employment in the tobacco sectoris
substantial, the importance of tobacco to the U.S.
economyhas beenoverstated. Judicious policies
can be joined to higher tobacco taxes and stronger prevention policies to ease economic diversification in tobacco-producing areas.

prevalence of smoking and, in the long term, re-

duce the adverse health effects caused by tobacco.
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Introduction

Acomprehensive approachto reducing tobacco

use recognizes that individual behavioral choices

occur in a larger, complex context: a social setting of
family, community, and culture; a complex economic

and physical environment; formal and informal government policy; and the prevailing legal atmosphere

(Green and Richard 1993). The specific programs reviewed in prior chapters can be better understood as
part of a general framework for health promotion

(World Health Organization [WHO] 1986; Health
Promotion linternational 1997). Using such a framework, this chapter will review community-based

intervention studies and the current models for com-

prehensive tobacco prevention and control that are
funded by specific excise taxes or by settlements with
the tobacco industry.

The evaluation of multicomponent interventions

and socioecological models of health promotion poses
a special problem (Green and Kreuter 1991; Sanson-

Fisher et al. 1996; Nutbeam 1998). The most effective
models of health promotion are social movements that
evolve (Kickbusch 1989; Allison and Rootman 1996;
Downie et al. 1996; Nutbeam 1998). Thus, the nature

and complexity of health promotion interventions do
not fit the tightly defined, controlled, and presumably

reproducible research model that is more suitable for
epidemiologic testing (Elder et al. 1993; Mittelmark et
al. 1993; Baum 1995; Allison and Rootman 1996;

Macdonald et al. 1996; Nutbeam 1996, 1998). Nonetheless, surveillance data, periodic surveys, and other

administrative data from multiple sites permit these
interventions, as well as

natural experiments,

to be

studied. Traditionally, per capita consumption data,
adult prevalence surveys, and surveys of tobaccorelated behaviors among young people have been the
core of this surveillance approach. Recently, a broader
arrayof legislative, economic, media, and program

data has emerged to enhancesurveillance of the social
environments that influence the use of tobacco products. For example, the WHO's Guidelines for Control-

lntg and Monitoring the Tobacco Epidemic (WHO 1998)

provides detailed recommendations on the types of
data that should be monitored for both planning and
evaluating tobacco control efforts. For the United
States, the Centers for Disease Control and Prevention

(CDC) has published background information on
sources of national surveillance data (Giovino et
al. 1994). The Federal Trade Commission provides
annual estimates of trends in the tobacco industry s
advertising and promotion expenditures. Surveillance
data on protobaccoinfluences are not well monitored,
however, particularly at the state level.

Finally,

Wakefield and Chaloupka (1999) have provided a con-

ceptual framework for the monitoring of comprehen-

sive tobacco control programs,particularly those that
focus on preventing teenage smoking.

Conceptual Frameworks

From its formation in the mid-1970s, health pro-

motion has emerged as an approachthat offers greater
potential for change in the health-related behavior
of populations than does health education (Green

to public health, ecological and policy-oriented

approachesare similar to the public health methods

of the latter part of the 19th century and the early decades of the 20th century (Kickbusch 1989; Green and

and Richard 1993; Downie et al. 1996; Health Promto-

tion International 1997). Health promotion emphasizes

Richard 1993; Mullan 2000). As the role of individual
risk behaviors, such as tobacco use, was increasingly

social, economic, and other environmental influences

understood in the middle of the 20th century, individu-

as the primary determinants of health behavior change
(WHO 1986; Downie et al. 1996; Health Promotion

International 1997). Though such health promotion
strategies have been characterized as a new approach

ally focused educational] strategies gained primacy
(Green and Richard 1993). These strategies produced
some important changes in health behaviors, but their

limits were realized in the cardiovascular disease
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prevention programs that took place in the United
States during the 1970s and 1980s (see Community
InterventionTrials, later in this chapter) (Green and

Richard 1993; Luepker 1994; Winkleby 1994; Fisher

1995; Schmid et al. 1995; Susser 1995).

The shift from a health education approach that
targets the individualto a health promotion approach
that uses social, policy, and environmental strategies

has several advantages. First, by recognizing that
many environmental determinantsof health behavior

are not under the direct control of the individual, the

ecological focus avoids blaming persons whofail to
modify their behavior. Second, many educational
strategies are more effective with better-educated,
wealthier persons and may thereby increase the disparities in health between population groups andfail

to reach those in greatest need. Third, regulatory and
policy interventions can be more cost-effective than
multiple efforts to modify individual behavior.

Description of Comprehensive Programs

The importance of comprehensive economic,
policy, and regulatory interventionsto reduce tobacco
use has long been recognized by international experts
(WHO 1979). For example, the evolving WHO guidelines for suchinterventions have increasingly emphasized policy and legislative measures, stressing that
these types of health promotion and health protection
strategies are essential elements of anynational effort
to reduce tobacco use (WHO 1998). In an extension
of the WHO's efforts, the National Cancer Institute

(NCI) released a blueprintfor related public health action in the United States (NCI 1991). This monograph
stressed that the application of social environmental
approaches should not compete with individual approaches but should be combined synergistically with
them. Similarly, the Center for Substance Abuse Prevention (CSAP) of the Substance Abuse and Mental
Health Services Administration (SAMHSA) published
guidelines that provide the concept, structure, and
operations of a community-based approachto reduce
tobacco use among vouth (SAMHSA1998a,b). To further help states overcome commonobstacles to
enforcing youth access laws, CSAP also has provided
a documentthat providesstrategies to address problems such as interagency and intraagencyissues, insufficient or uncoordinated resources, or lack of data

sources (U.S. Department of Health and Human Ser-

vices [USDHHS] 1999). Morerecently, the CDC (1999a)

has synthesized a comprehensive frameworkfor statewide programsto reduce tobacco use. This framework
integrates four programgoals with four program components; optimally, each of the goals would befully
addressed in the implementation of each of the components. The framework, described in the next section of this chapter, recognizes that comprehensive programswill continue to evolve, in response bothto new
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information and to newcircumstances. In addition,

the frameworkrepresentsa distillation of evidence and
judgment that have been discussedin detail in the earlier chapters of this report and that have been tested
in the community-basedtrials and the comprehensive
programs discussedlater in this chapter.

Program Goals for Reducing Tobacco
Use Statewide
1.

Prevent initiation among young people. The

hallmarksof this goal are

¢ Decreasing young people s access to tobacco

products.
* Increasing prohealth messages.
¢ Reducing protobacco messages.
* Increasing the price of tobacco products.

Some of the mechanismsfor decreasing
young people s susceptibility to tobacco use are
promoting youth empowerment activities,

providing school health education,offering
positive alternatives, deglamorizing tobacco use,
andinvolving parents and families.

2.

Promote quitting among adults and young
people. An environment that supports efforts to
quit using tobacco can be fostered by
* Increasing access to culturally appropriate,
effective cessation services (e.g., by expanding
insurance coverage).
¢ Increasing the price of tobacco products.
* Increasing restrictions on environmental

tobacco smoke (ETS).

Reducing Tobacco Use
* Increasing prohealth messages.

asy access to tobacco products via self-service

¢ Decreasing protobacco messages.
Eliminate exposure to ETS. The continued expansionofpolicies to eliminate exposure to ETS
can be achieved by
°
¢
*
°

display and vending machines, and ongoing exposure to ETS) as well as providing positive alternatives (such as promotingcessation, encouraging
prevention advocacy, developing role modeling
through parents and adults, and fostering youth
empowerment). By changing the community setting andinstitutions with which adults and young
people interact, community-based activities work

Developing support for implementation.
Enforcing voluntary private policies.
Enforcing public policy and public regulation.
Expanding coverage of public areas.

to denormalize, deglamorize, and discourage to-

bacco use and to provide access to resources that
increase users abilitv to control their addiction and
use of tobacco. This approach hasthe potential to

Identify and eliminate disparities among populafion groups. Intrinsically linked to achieving the

acceptable cessation services.

* Increasing protective factors among young
people.

* Decreasing young people s access to tobacco

products.

Development, funding, and implementation

of the major elements some of which appear in

several of these goals arecritically linked to com-

munity involvement and, as noted, toa cultur
ally

appropriate approach.

Program Components for Reducing
Tobacco Use Statewide
1.

Community interventions.

Working through

social organizations, systems, and netwo
rks

promotes an environment that facilitates individual health choices and establishes freedom

from tobacco use as the norm. The term

commu-

nity encompassesa diverse set of entities, includ
ing medical societies; schools; school distric
ts;

effect substantial, sustained, populationwide

changein tobacco use behavior.
N

first three goals, eliminating disparities entails
* Increasing the price of tobacco products
through culturally acceptable programs.
e Decreasing exposure to ETS.
* Increasing prohealth messages.
* Decreasing protobacco messages, particularly
those aimed at population subgroups.
* Increasing the availability of culturally

Countermarketing. Changing a social environment that fosters a norm of tobacco use is an

essential element of national, state, and local pro-

grams. This change requires strategies to counter

the billions of dollars spentin advertising and promotion that reach young people and adults with
misleading images about tobacco. Countermarketing efforts can include using media advocacy, paid
media, and counteradvertising; increasing
prohealth promotions and sponsorships; and providing information onthe tobacco industry s marketing and promotional tactics. These public
health messages should use a strategy thattargets
all age groups and populations. Ina comprehen-

sive strategy, education messages will be mutu-

ally reinforcing: clean indoorair messages will
provide added motivation for adults to quit smoking; cessation messagesfor adults will discourage
tobacco use among young people and accentuate
the problem of addiction; and youth prevention
messageswill increase the salience of the tobacco
issue among parents and community leaders.
Program policy and regulation. Areas in which
policy and regulation to reduce tobacco use have
been applied include minors access, tobacco pric-

ing, advertising and promotion, clean indoor air,

product regulation, product labeling, ingredient

departments of education; voluntary health agen-

disclosure, and policies on insurance coverage

businesses and business associations; city and

be established at the federal, state, and local lev-

cies; civic, social, and recreational organization
s;

county governments; public health organizations;
labor groups; managed care systems; faith com-

munities; and organizationsfor racial and ethnic
minority groups.
Community-basedactivities can include sup-

porting legislated removalor restriction of stimuli
to use tobacco (suchas advertising and promotion,

for cessation services. Policies and regulations can

els (see Chapter 5). Ideally, policies and regula-

tions need to be implemented at both the

community level and statewide. Educating the

public about policies and regulation is crucial
to acceptance, but such education must be sup-

ported by adequate enforcement.
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4.

Surveillance and evaluation. Surveillance and
evaluation efforts are necessary to make the
ongoing refinements that lead to more effective prevention strategies. In addition to traditional
surveillance methods, nontraditional approaches
such as monitoring the promotionalactivity of the
tobacco industry at the state and local levels, moni-

toring the economic impact of smoking laws and
other ETSpolicies, and performing periodic surveys
of public opinion on program interventions are
critical for reducing tobacco use.

The conceptual framework for comprehensive
efforts to reduce tobacco use has been used to
develop the current generationof statewide programs.
However, even the most comprehensive programs

currently in place have not beenable to fully implementall recommended components. Policy and regulation components are especially hampered,since
many state and local actions are limited by federal

mandates and preemptions (see Preemption of Local
Action by State Policy in Chapter 5). Moreover, only
twostates, California and Massachusetts, have imple-

mented comprehensive programsfor a sufficient time
to provide evaluation data on the overall efficacy of
the emerging comprehensive model.
The following sections summarize the history
and developmentof community-based, statewide, and
other large-scale efforts to reduce tobacco use and conclude with a review of existing data on theefficacy of
the comprehensive model.

Community Intervention Trials

Large-scale trials to prevent cardiovascular
disease have been a major source of data on populationbased approachesto reducing tobacco use. An emphasis on the importance of addressing social and cultural
determinants of smoking behavior grew directly out
of early work on cardiovascular disease epidemiology.
The Seven Countries Study, which was started in the

mid-1950s by Keys and colleagues (Aravaniset al. 1970;
Blackburn et al. 1970; Buzinaet al. 1970; Fidanza et al.
1970; Kimura and Keys 1970; Taylor et al. 1970a,b),

examined risk factors for cardiovascular disease in
populations around the world and documented that
disease rates andrisk factors differed markedly across
cultural and social environments (WHO 1982). In that
study, more than 12,500 men aged 40-59 years from
Finland, Greece, Italy, Japan, the Netherlands, the
United States, and Yugoslavia were recruited for a pro-

Two landmark communitytrials that began
in 1972 grewdirectly out of the work of the Seven Countries Study investigators: the Stanford Three-Community Study (Farquhar et al. 1977) and the Finnish North
Karelia Study (Puskaet al. 1985). A third, less directly
tied to this early work, wasthe Israeli Community Syndrome of Hypertension, Atherosclerosis and Diabetes

(CHAD) program (Gofin et al. 1986) begun in 1971. In

addition, two worksite trials focusing on population-

level changes in cardiovascular disease risk factors
developed out of the Seven Countries Study and from
related early work on cardiovascular disease epidemiology: the Belgian Heart Disease Prevention Project

(Kornitzer et al. 1980) and the United Kingdom Heart

Disease Prevention Project (Rose et al. 1980). Though
investigators in these initial studies recognized the importance of the social and cultural environment in

spective study of the relationship between personal
behaviors (e.g., diet, physical activity, smoking) and
risk of cardiovascular disease (Aravanis et al. 1970;

modifying risk factors for cardiovascular disease, in-

1970; Kimura and Keys 1970; Taylor et al. 1970a,b). Al-

time were primarily individually oriented (McAlister

cluding smoking (Farquhar 1978; WHO1979; Farquhar
etal. 1981, 1985; Rose 1981; McAlister etal. 1982; Puska

Blackburn et al. 1970; Buzina et al. 1970; Fidanza et al.

et al. 1985), the smoking cessation techniques of the

though the moststriking differences in lifestyle across

et al. 1976; Meyeret al. 1980).

smoking was found to bea significant risk factor. This

some community organizing and conceptual perspec-

disease epidemiology, encouragedresearchersto start

cultural differences between the United States and Finland dictated significantly different implementation,
however. In the Stanford study, an intervention that

cultures were in the composition of the men s diet,

study, and many other early studies of cardiovascular

communitytrials to modify the identified risk factors
in whole population groups (WHO 1982).
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The Stanford and North Karelia studies shared

tives in their planning (WHO 1982). Logistical and
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primarily used mass media was compared with the
same mass media intervention plus intensive face-toface counseling for high-risk individuals and was also
compared with a control community that received no
intervention. In the initial results, the community
cohort receiving both the mass media andtheface-toface counseling for high-risk smokers had signifi-

cantly greater decrease than the control community in

the prevalence of smoking (-50 vs. -14.9 percent) and
in the numberofcigarettes smoked (percentage reduction of 51.6 vs. 21.0 percent) (Farquhar et al. 1977, 1985;
Maccobyet al. 1977; Meyer et al. 1980).

In the Finnish study, the people of North Karelia
province requested the intervention because of concerns
raised by the results of the Seven Countries Study,in
which residents of their province had participated
(Puskaet al. 1985, 1995). The intervention hada strong

focus on community organizing and environmental
modification, together with multiple educational components using mass media and other strategies
(McAlister et al. 1982; Puskaet al. 1985). Although the
intervention s early efforts had a greater emphasis on

increasing direct cessation services than on prevent-

ing smoking, the importance of nonsmoking environments and other environmental changes wasclearly
recognized and emphasized (Koskela 1981). The fiveyear follow-up results of the study found nosignificant difference in smoking prevalence between the
North Karelia province and Kuopio, a comparison

province with similar baseline smoking rates (Puska
et al. 1979). Ten years on,a significantly greater reduction in smoking prevalence was observed among
men in North Karelia than in Kuopio (Salonenetal.
1981; Puska et al. 1983a,b; Vartiainen et al. 1986). The
intervention trial has been continued, and new pre-

vention and population-based cessation strategies
have been added (Vartiainen et al. 1986; Korhonen et

al. 1992, 1993). Analyses of 20-year trends (from 1972
to 1992) in smoking in the two provinces founda significantly greater decline in smoking prevalence for
adult men in North Karelia (from 52 to 32 percent) than
in Kuopio (50 to 37 percent) and in southwestern Finland. Smoking prevalence for adult womenincreased
at similar rates in both provinces (increasing from 10
to 17 percent in North Karelia and from 11 to 19 percent in Kuopio) (Vartiainen et al. 1998). The 20-year
difference in trends in men betweenthe two provinces
appeared to be primarily related to cessation during
the first 10 years and to prevention duringthe last 10
years.
The CHAD program had a somewhatmoreindividually focused intervention model directed at reducing the risk factors for cardiovascular disease among

residents in Israeli housing projects (Abramsonet al.

1981). The health care providers serving the intervention communities provided risk factor screening and
counseling for families, couples, and individuals living in the four adjacent housing projects. The residents of comparison housing areas received usual care
from their providers. In the intervention communities, group discussions were held to provide social
support and increase group influences on individual
lifestyle changes. Comparisons between community
health surveys conductedat baseline (1969-1971) and
after five years (1975-1976) showed a significantly
greater decline in smoking prevalence among men but
not among women in the intervention communities
thanin control communities (Gofin et al. 1986). At the
10-year follow-up (1981), the prevalence of smoking
had declined significantly between 1976 and 1981

among both men and womenin the CHADfollow-up
cohort, whereas no changeora slight increase in smoking had occurred among adults in Israel overall (Gofin
et al. 1986).
The Belgian Heart Disease Prevention Project was
a controlled, multifactorial trial involving men aged
40-59 yearsat baseline at Belgian worksites (Kornitzer
et al. 1980). Thirty pairs of factories were studied, with
one site from each pair randomly assigned to the intervention group and onesite to the control group. At
baseline screenings for risk factors for cardiovascular
disease, individuals in the upper two deciles of risk
were identified and received semiannual individual
counseling from the medical staff. Medical advice to
quit smoking was reinforced in the factories by antismoking posters, written messages, and health education conferences encouraging workers to quit smoking
and to encouragethe sameto their friends who smoked.
Changes in smoking prevalence at the intervention and
control worksites were monitored among both the
high-risk individuals and in random samples of the
total worksite populations. After two years of intervention, a significantly greater percentage ofthe highrisk smokers quit in the intervention groupthan in the
control group (18.7 vs. 12.2 percent), but no difference
was observed in the random samples.
The United Kingdom Heart Disease Prevention
Project was started in 1971 with 24 pairs of English
and Welsh factories. Each memberofthe pair wasrandomly assigned to intervention or control status (Rose

et al. 1980; Baueret al. 1985). At baseline and in 19771978, risk factor screening for cardiovascular disease

was conducted among men aged 40-59 years in the
intervention sites and in a 10-percent random sample
of similarly aged menat the control sites. Over a fiveto six-year period, all men in the intervention sites
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