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Executive summary

Each year, more than 9,000 people die from disesisisutable to smoking
in Switzerland. This corresponds to 15% of theltotamber of deaths per year.
According to the OECD/WHO report on the Swiss Healtstem, tobacco use is the
leading risk factor for disease, as it accountedlfh2% of total disability-adjusted
life years (DALYS) lost in the country in 2002. untively, as human beings, our
primary reaction would be to consider these numlpens se as justifications for
intervention in the tobacco market, with a substéhnteduction in tobacco
consumption as the objective. Yet, is any inteneenfjustified in the economic
sense? If yes, what is the optimal level of intatiem, and what measures are the
most effective and, as we must deal with limitesbreces, cost-effective? Many of
these questions remain unresolved. The economicroagp benefits from
sophisticated analytical instruments, both thecattand empirical, that have the

virtue of providing fairly objective insights intbe decision to smoke.

This dissertation focuses on the influence of tobapolicies on smoking
behavior, on the perception of smoking risks of ngundividuals, and on the
valuation of smoking cessation treatments. It igd#id into two main parts. In the
first part, | discuss the rationale of analyzingoking decisions from an economic
perspective, based on the specificities of the ygebd then briefly present the main
models of smoking decisions, and | review the retitgrature on the “best-practice”
interventions aimed at reducing tobacco use, peice increases, information,
advertising bans, smoking bans, and cessation supfite second part consists of
three empirical essays related to smoking decisibne first essay sheds light on the
ability of tobacco control expenditures to influenadividual smoking decisions. In
2007, in Switzerland, approximately 20 million feanor 2.6 francs per capita, were
spent on non-price policy interventions aimed adupéng tobacco use in the
population. While | provide evidence that thes@uoeses were effective in increasing
the number of quitters, it seems likely that thambt have any significant influence
on smoking onset. Besides price increases, tobamaiwol measures implemented in
the last decade hardly influenced smoking partimpaamong youths. Another
strategy that could potentially influence the bebawf this population is the
dissemination of proper deterrent messages. Thendeessay specifically looks at
the relative importance that young individuals patthe consequences of smoking. |

show that apart from lung cancer, reduced life etgeey, and cardiovascular
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diseases, youths are also concerned by more imteedimsequences, such as a
reduction of physical capacity and sexual dysfumctil also show that smoking
participation is negatively associated with theelesf far-sightedness, defined as the
level of concern for long-term health risks. Thetl@ssay focuses on smoking
cessation. Smokers make repeated attempts to mpliar@ rarely successful, mainly
due to the negative effects of addiction, i.e.,gpt8l and psychological craving. One
way to improve the cessation rates is to increhseuse in the population of an
appropriate smoking cessation support. To undedstemat drives the demand for
smoking cessation drugs and how smokers value theiential benefits and
disadvantages, | collected data on hypotheticaicelsoand focused on treatment
efficacy, minor side effects, price, availabilitand ability to prevent smoking-
cessation-associated weight intake. | was ablstimate willingness-to-pay for each
dimension and for improved medications as a wholé also to point out some

individual characteristics that determine the denisto use such products.

Keywords: smoking, smoking initiation, smoking cessation,aodn control, public
health, health behaviors, health economics, smoldagsation treatments, risk

perception, hazard models, discrete choice expeatsnbest-worst scaling.
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“Tobacco is a dirty weed,

| like it.

It satisfies no normal need,

| like it.

It makes you thin, it makes you lean,
It takes the hair right off your bean.
It's the worst darn stuff I've ever seen.
| like it.”

Graham Lee Hemminger, 1915






1 General introduction

Life is a succession of choices that can have wwrpdly severe
consequences. Making informed choices involves go@roperly informed of the
consequences of these choices, even if they may acdy in the distant future. In
addition, uncertainty often plays a preponderate io decisions, especially those
related to health. In this regard, smoking is dargsting, and somewhat unexpected,
consumption decision made by individuals. Indeedciding to consume an
expensive product, even in small quantities, ttzat potentially kill you and harm
others’ health (including relatives) does not séewmal. Thus the question that comes
to mind is obvious: why do people smoke? Are thenadiate rewards provided by
consumption so important that they outweigh alcpied costs, including potential
future adverse consequences? If this is the ca#idyue for any consumption, or only
for the initial decision, which subsequently leadsxcessive levels of consumption
due to addiction? Another explanation lies in thepredictability of the
consequences, significantly reinforced by the irtgpdrtime dimension (indeed, you
only potentially will get lung cancer only 50 yeafier initiation). The corollary is
the notion of risk, which can be ignored, inaccelsatassessed, or even denied by
individuals. Making wise trade-offs between immeéeligratification and future,
uncertain, and not well-understood consequencedbvsously not an easy task, at
least for the quarter of the Swiss population teaturrently smoking. Economics, as
the science of choices, can shed some light ometligons that push people to take
such risky decisions. In his article “Economics tobacco: myths and realities”
Kenneth Warner (2000) concludes with the followisgntence: “If the tobacco
control community can develop a sophisticated apatien of the essence of tobacco
economics, and convey that understanding to pualelacsion makers, perhaps we can
force the issue of tobacco back where it propedlpigs, in the domain of public
health.” This assertion synthesizes the main mubtiua that prompted me to do
research in the field of tobacco economics: apglgaphisticated methods rooted in
economic theory to a concrete and complex publaithdéssue and developing my

ability to convey sound messages to decision makers

Each year, more than 9,000 people die from disesisisutable to smoking
in Switzerland. This corresponds to 15% of theltotamber of deaths per year.
According to the OECD/WHO report on the Swiss Healtstem, tobacco use is the
leading risk factor for disease, as it accountedlfh2% of total disability-adjusted
life years (DALYS) lost in the country in 2002. witively, as human beings, our



primary reaction would be to consider these numlpens se as justifications for
intervention in the tobacco market, with a substéhnteduction in tobacco
consumption as the objective. Yet, is any inteneenfustified in the economic
sense? If yes, what is the optimal level of intatiem, and what measures are the
most effective and, as we must deal with limitesbreces, cost-effective? Many of
these questions remain unresolved. The economicroagp benefits from
sophisticated analytical instruments, both theoattand empirical, that have the

virtue of providing fairly objective insights intbe decision to smoke.

The Federal Office of Public Health (FOPH), inatgjectives included in the
2008-2012 “National Tobacco Program,” targets a 28&valence rate in the general
population by the end of 2012; the actual smokilgtigipation rate is currently
approximately 27%. To achieve this goal and to enthat the proportion of smokers
does not concentrate more in the most deprivecsetasf the population, careful
measures must be implemented and a good underggaoidsmoking decisions must
be achieved. It is crucial for public health demisimakers to rely on scientific
findings to make informed decisions, to implemeif¢ative policies, and to achieve
goals in terms of improved health in the populatiDespite the important literature
related to tobacco use and tobacco control in igldsf of public health and health
economics, many issues remain unresolved and rmasgarch needs to be done to
most efficiently curb the tobacco epidemic. Sonseiés directly relate to the behavior
of individuals, i.e., to the determinants of theimsumption decisions. Other issues
relate to the extent to which interventions shobkl implemented to influence
individual decisions, i.e., externalities, a ladkiformation, or even psychological
issues that justify interventions. Finally, if asded level of intervention or a stated
objective in terms of a reduction of the prevalerafea risky behavior in the
population is determined, also considering equisyiés, economics allows evaluating
the available policies and then informing policy ke on a sound allocation of

resources.

This dissertation delivers novel insights on thiguence of tobacco policies
on smoking behavior, on the perception of smokisksrof young individuals, and on
the valuation of smoking cessation treatmentss ttivided into two main parts. The
first part sets the scene. | discuss the ratioobnalyzing smoking decisions from
an economic perspective, based on the specificitfethe product. | then briefly
present the main models of smoking decisions, amiew the recent literature on
the “best-practice” interventions aimed at redudioigacco use, i.e., price increases,



information, advertising bans, smoking bans, arssaton support. The second part

consists of three empirical essays related to amgodtécisions.

The first essay (Chapter 3) sheds light on theitgbdf tobacco control
expenditures to influence individual smoking dems. In 2007, in Switzerland,
approximately 20 million francs, or 2.6 francs papita, were spent on non-price
policy interventions aimed at reducing tobacco insthe population. While | provide
evidence that these resources were effective ire@rsing the number of quitters, it
seems likely that they did not have a significanfiiience on smoking onset. Besides
price increases, tobacco control measures implexdeint the last decade hardly
influenced smoking participation among youths. Awot strategy that could
potentially influence the behavior of this at-ripkpulation is the dissemination of
proper deterrent messages. The second essay (CHyptpecifically looks at the
relative importance that young individuals put dw ttonsequences of smoking. |
show that apart from lung cancer, reduced life etgpeey, and cardiovascular
diseases, youths are also concerned by more imteedimsequences, such as a
reduction of physical capacity and sexual dysfumctil also show that smoking
participation is negatively associated with theelesf far-sightedness, defined as the
level of concern for long-term health risks. Chafgdocuses on smoking cessation.
Smokers make repeated attempts to quit and arly sarecessful, mainly due to the
negative effects of addiction, i.e., physical (withwal) and psychological craving.
One way to improve the cessation rates is to iser¢lae use in the population of an
appropriate smoking cessation support. To undedstamat drives the demand for
smoking cessation drugs and how smokers value tpetential benefits and
disadvantages, | collected data on hypotheticaicelsoand focused on treatment
efficacy, minor side effects, price, availabilitand ability to prevent smoking-
cessation-associated weight intake. | was ablstimate willingness-to-pay for each
dimension and for improved medications as a wholé also to point out some

individual characteristics that determine the denisto use such products.

| obviously do not pretend to answer all relevamésiions that remain open
in the field of smoking decisions and its determisa However, | believe that this
work adds to the existing knowledge on smoking slens and on the

appropriateness and effectiveness of interventimgsirb smoking.






Part |

Background

In this part, | first define what makes cigaretsegh a particular commodity. Then,
after giving an overview of the theoretical framekavithin which the consumption
of addictive goods is analyzed, | present the verimbacco-related market failures,
and discuss the extent to which governments shatgdvene in individual smoking
decisions. Finally, | review the available policgsiruments intended to reduce

smoking, their efficacy, and provide some figurglatied to Switzerland.






2  Economics of smoking and public policy

2.1. Introduction

Cigarettes have particular characteristics thatuémfce the analytical
framework within which smoking decisions are anatyzlf we aim to understand the
rationale for an economic analysis of smoking dens it is essential that we
identify these particularities. In short, cigarsttenerate adverse health consequences
for users and exposed non-users (most of which fesnin the distant future),

cigarettes are addictive, and consumption mosiynseduring childhood.

It is well known and has been widely documented #veen occasional and
moderate tobacco use is harmful to health. In otfeeds, smokers cannot achieve a
“safe” level of cigarette consumption. The only wayavoid smoking-related health
consequences is abstinence and the avoidance osuepto the smoke of others.
Smoking is a major risk factor associated withrgdanumber of diseases, including
pulmonary complications (chronic obstructive pulragn disease, bronchitis,
influenza, emphysema, pneumonia, lung cancer),i@ascular diseases (acute
myocardial infarction, stroke), and various othanceers (kidney, mouth, stomach,
pancreas, larynx). In addition to causing seridusmic conditions, smoking also has
non-lethal health consequences, including the temlucof physical capacity
(shortness of breath), sexual impairment, and immpacappearance (teeth, skin). It
has been estimated that a lifelong regular smokiedie about 14 years earlier, on
average, than a non-smoker with the same charstatsriCDC 2002). Although
smoking has some immediate impacts on health, thest nserious health
consequences manifest late in life. Because oflégivetween consumption and its
associated risks, individuals naturally do not uich weight on these consequences
in making decisions regarding smoking. In econotaims, they are said to discount
the future quite heavily, especially while youngondover, individuals are not fully
aware of the health risks associated with smokBgmne have been extensively
communicated, but others, such as COPD, are mgshwell known. This potential
lack of awareness, the over-optimism of individuatso think that they cannot be
personally affected, and the time lag between aopsion and the impact on health
suggest that individuals do not fully incorporate health consequences of smoking
in their decisions. Furthermore, smoking can hadeeese health consequences for

non-smokers through environmental tobacco smol@(gkhand smoke).



According to economic theory, a good is addictiésiconsumption during a
particular period depends strongly on past consiomgatterns. Cigarette addiction
is both physical (because of the impact of nicotinghe brain) and psychological (as
associated with gesture, ritual, habits). Threecepts are used to characterize
addiction: tolerance, reinforcement and withdraw&hen an individual develops
tolerance for a substance, the higher the cumelgtast consumption, the less utility
is derived from a given level of present consumptitn other words, the body
becomes used to the drug, and an increasinglyrlaigmtity is required to satisfy the
individual'. The notion of reinforcement is directly linked the benefits of
consumption (pleasure, the effects of nicotinecpeysocial effects, the gesture, the
“ritual”) and the costs avoided (one smokes to @vmiavings). Withdrawal is the
body’s reaction to a lack of nicotine after thesag®n or reduction of consumption.
The associated symptoms include nausea, high lpgoegsure, abnormal heart rate,

irritability, nervousness, and anxiety.

Finally, the fact that smoking initiation mostlyaes before the age of 20 has
important implications for the analysis of smokitecisiond. Individuals in this age
group are more short-sighted, are often less inddrmand feel the need to be
accepted by their peers. Young individuals are llysnat fully aware of the addictive
potential of cigarettes when they start smoking anel overoptimistic about their

ability to quit. They thus often regret their chmiater in life.

In summary, smoking is harmful to both direct andiiect smokers (i.e.,
those who are exposed to “second-hand” smoke)h&umore, it is essential that we
consider the time dimension if we aim to understambking decisions, both in
relation to the occurrence of health consequencgdathe development of addiction
over time. In the next section, | describe smokiegisions from an economic
perspective, relying on the specific character loik tparticular commodity as

described above.

1 In the case of tobacco use, consumption increasgsip to a certain level and then remains stable

2 More than 80% of current smokers in Switzerlandetbbefore 20 years old, and almost no initiatiares observed
after the age of 25 (see Chapter 3)



2.2 Theoretical framework

The specific qualities of cigarettes as a consugoed (or rather Bad’) lead

us to extend the standard microeconomic framewériadividual behavior. When
they face the decision to consume such goods,ithdils are assumed to consider the
immediate benefits that they draw from consumpfionandem with the monetary
(and non-monetary) present and future costs of wopson. The dynamic and
temporal dimension is central because of the agdidature of the good and because
of the harmful dimension of cigarette smoking, ttemsequences of which mostly
manifest in the distant future. In his conceptualrfework for analyzing smoking
decisions, an economist should then take into adcthe past (addiction, habit
formation), the present (price and other non-magetasts), and the future (the
potential disutility associated with smoking-rethteealth risks, the risk of becoming
addicted, and the future effects of addiction).ggithat the consumption decisions of
an individual who has already experienced cigaseite likely to be influenced by its
addictiveness, it is reasonable to separately aadlye decisions of those who have
never smoked cigarettes. It also makes sense tinglissh between current and past
users. Thus, we can define smoking decisions aglehision to start smoking (new
users), to change the quantity consumed or to (guitrent users), and to relapse

(former users).

The tobacco history of an individual is better ustieod when divided into
several phases. A young individual will look fornradiate reward, has low self-
control, and has limited information. Youths peveecigarette consumption as an
opportunity to rebel, to show that they belong tgraup, or to simply look more
mature. Their decision to smoke is likely to beluahced by their peers and will
usually not be very costly (at least in monetarynt®) because experimentation with
cigarette smoking is often not related to the pasehof the product. In this age group,
other immediate costs of consumption include byipgs$amily rules and laws
regarding minimum purchase age. Young individuadsliely to be less aware than
adults about the health risks associated with snggland even if they know some of
the risks, they are prone to put little weight boge that are distant in time. This lack
of awareness is also related to the addictive pialenf the product, which is often
deemphasized, leading to over-optimism about fupersonal smoking status. Once
an individual has smoked his first cigarette, latstto accumulate “addictive capital”
that will have a significant impact on his futurecisions. Both the effects of nicotine
on the body and the psychological gratification oasged with smoking

reinforcement have a positive impact on utility. idover, at least some of the



benefits of consumption come from avoiding the €disat would be associated with
reduced consumption. With this in mind, the smalk®eokes at least partly to avoid
disutility rather than to increase utility. Moreoyvéhe greater the addictive stock, the
more the individual will have to consume during ttext period to achieve the same
level of utility. These considerations have impottaonsequences for the smoking
decisions of current and past smokers. Becausandrginal utility of cigarettes
increases with the addictive capital, new smokeitk progressively increase their
level of consumption. Furthermore, when a smokerdds whether or not to quit, the
perceived benefits of quitting are often offsetthy huge perceived withdrawal costs.
After an attempt to quit, the withdrawal costs eigreced are such that former
smokers often relapse. When a smoker ages, twoteft®@mpete, and the resulting
effect on smoking behavior is unclear. First, Iaagn smokers have accumulated an
important addictive stock, and thus, the associatests of quitting might then be
very important for them. However, as they beconteilthe health risks associated
with smoking become imminent and therefore may havéarger influence on

consumption decisions.

Economic models of addiction

Here | present some models of individual behavibat tincorporate
considerations related to addiction (see also Cipda and Warner 2000). In these
models, individuals are said to be myopic, fulltional or imperfectly rational.
Myopic individuals know that smoking is addictivautbdo not anticipate the
consequences of addiction when they make smokiageredecisions. Fully rational
individuals are assumed to be very aware of theréutmplications of addiction and
to incorporate those considerations into their glens. This point of view, mostly
developed by Becker and Murphy (1988), implies garfforesight. Imperfectly

rational individuals have preferences that arecoosistent over time.

When we model the demand function for a particgaod, the standard
method involves defining a utility function thatpsds on the current consumption

of the good of interest) and on a composite good that reflects all other

consumption Y ). The utility function at time is then

U, =f(C,Y) (2.1)

t

The consumer is assumed to maximize this utilitpcfion subject to income

constraints such that we attain a demand functiabhdepends on current price (and
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other usual factors). This model of consumptionaswell suited to addictive goods
because it does not incorporate the idea that gmastumption has an influence on
present consumption, which in turn influences fetaonsumption. The concept of
habit formation has been introduced by severalasthincluding Pollak (1970). The
idea is to include elements of past consumptiorthm utility function. In these

models, referred as myopic addiction models, a gea@didictive if past consumption
increases current consumption. Past consumptiosummarized in a stock of

addictive capital § ) that depreciates over time, at rate

U= fC.S.Y . @2
with
3 = Q-l +(1- )Stl (2.3)

In addition to conventional current factors, theutéing demand function includes
past consumption. In these models, tastes are edldavchange over time in relation
to past consumption. However, it is assumed ttdiviguals do not take into account

the future implications of their addiction in theurrent consumption decisions.

Whereas the future consequences of consumptiorigamed in myopic
models, individuals maximize their lifetime utilityy the rational addiction model
(Becker and Murphy 1988), taking into account th@relations between past,
current, and future consumption. The idea @idjacent complementarityis
introduced, in which the same goods consumed in aaefacent periods are
complements. In this framework, the rational smokeows that he will become
addicted and is fully aware of all of the consegqusnof his consumption. Demand is
therefore assumed to depend on past and futureipaigd price and on past and
future consumptioh Chaloupka (1991) presents the rational addictimdlel in an

original way. He defines three elements that atkitted in the utility function: health

capital,H, , euphoria generated by the consumption of thectiddigoodE, , and a

composite good, :
U =fH,E.Y) (2.4)

In the model,E, is assumed to depend on the addictive stSckwhich depreciates

over time (see (2.3)), and on current consump@pn

3 _ .
The structural form of the model could b{El = .t 1R + 2P1-1+ 2PH1+ 3Ct_1+ 3(:”], with i the

discount factor reflecting the rate of time prefeen
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E =096.G) (2.5)

This view allows us to understand the interdepeogdretween past and current
consumption based on two aspects of the addictived:g reinforcement and

tolerance. It is first simply assumed that curremhsumption increases utility, i.e.,

that 'HE/'HC > 0. Itis also assumed that the addictive stock hasgative impact on
health, i.e.H/9S <0. Furthermore, the marginal pleasure provided hyitahal
consumption depends on the stock of past consumpiie., 'an/ﬂC'I]S >0

(reinforcement). Tolerance is reflected by the tiggarelationship between the
addictive stock and current pleasure (euphoriaﬁ.ﬂE/ﬂSE 0. The last

characteristic of addictive goods is the importdmdp in utility associated with zero
consumption, reflecting withdrawal. The rational dation model has many
implications for behavior and for the responsivenefsthe individual to policies such
as price increases or information dissemination.caBse of adjacent
complementarity, it is assumed that a permaneme@dricrease will have a greater
effect in the long run than in the short run. Perferesight, as assumed here, does
not exclude individual heterogeneities in termstiofe preferences; therefore, the
extent to which individuals incorporate the futuirgo their decisions has an
important impact on the interpretation of the mod&bme subgroups within the
population are assumed to have greater rates efneference (they are assumed to
be more present-oriented), e.g., young, less eeddatividuals. These individuals
will be more sensitive to immediate changes in pobctost. Less present-oriented
individuals are likely to assign more weight to th#ure consequences of their
current consumption and will thus be more respangivchanges in risk perceptions.

In their review of models of addiction, Chaloupkeda/Narner (2000), cite a
quotation by Winston (1980) that summarizes théictsim of rational models of
addiction: The addict looks strange because he sits down @d¢=0, surveys
future income, production technologies, investnagldiction functions, and
consumption preferences over his lifetime to perfigdmaximizes the discounted
value of his expected utility, and decides to balaoholic. That's the way he will get
the greatest satisfaction out of life. Alcoholicse alcoholics because they want to be
alcoholics, ex ante, with full knowledge of its sequence$.Moreover, the rational
addiction model assumes exponential discountindutiire consequences. As an
alternative, an emerging literature proposes amataggory of models that includes

elements of behavioral economics in the formalatof smoking decisions and
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particularly in the evolution of preferences ovénd. In the rational addiction

framework, utility at time equals the exponentially discounted lifetime tytili

T-t

U, =U(C,)+ _ 'U(C,,) (2.6)
Exponential discounting implies that the consursdime-consistent, i.e. that he puts
the same relative weight on utility between two semutive periods in the immediate
future than between two consecutive periods indiséant future. Consumer time-
inconsistencies were formally introduced by Grubed Koszegi (2001, 2004). The
authors assumed another type of discounting — bgfierdiscounting — under which
the relative weight of the future changes over t{see also Phelps and Pollak 1968,
Laibson 1997). Specifically, the discount factotvwmen two periods in the future is
higher than the discount factor between time ttaid The consumers therefore put a
higher relative weight on immediate rewards andsctisan on future consequences.

Formally, a quasi-hyperbolic discrete discount fiorcis used:

Tt
U =U(_C, )+ 'U(C,, ) 2.7)

i=1
With =1 we are back to exponential discounting. Hyperbdlacounting occurs
when0< <1, reflecting the degree of orientation toward thespnt. fmpatiencé

in the short run () is then in conflict with patience”in the long run ( ), and the

story repeats at each period (Gruber and Kosze@4)20This type of time-
inconsistency leads to consumption levels tharirapenflict with the preferences of
the “future self”.

Two alternative approaches to modeling departummfirationality are
proposed by Orphanides and Zervos (1995 and 1998}he age of smoking
initiation, people are not legally allowed to tgh&t in many processes (they cannot
vote, drive, etc.). Their status in this way reffletheir lack of ability to decide for
themselves and lack of consumer sovereignty asgréoed by the society. Most
young people who try smoking are not aware of tblkesrof addiction, and they will
probably regret their decision later in life. Thisnsideration is formally presented by
authors who consider the subjective probabilityt §y@ung individuals will become
addicted to cigarettes (Orphanides and Zervos 199%) same authors (Orphanides
and Zervos 1998) model the potential impact of camghocks on the discount factor
(i.e., in time preferences). Some critical life migemight have an important influence

on individual time-preferences, and these everdgsoften not perfectly anticipated.
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The discount factor depends on the stock of addictionsumption and on these

random shocks:
=S, ) (2.8)

This modeling leads to discontinuities in optimahsumption patterns induced by
brutal changes in the discount factor. Other modélsnperfect rationality include

studies by Bernheim and Rangel (2004 and 2005)hiciwthe authors assume the
cue-triggered use of addictive substances, leadiog heterogeneous price
responsiveness among individuals. Gul and Pesesrd@®04) have also developed a

model of addiction that includes notions of self¥col (temptation, irresistibility).

General conceptual framework

To analyze smoking decisions and related polidiese a simple analytical
framework that incorporates the main issues rag®i/e about the particularities of
tobacco consumption. The decision to start, quitetapse depends on the perceived
net benefits of this decision over those of therakltive (not starting, continuing
smoking, and continuing not to smoke). The indigidis assumed to weigh the
benefits and the immediate and potential futurestscof the decision. For current
(former) smokers, utility derived from additionapotential) consumption is

influenced by past consumption (through the adeicstock).

While immediate costs of smoking - mainly market@rand time costs - are
easily assessed, the appraisal of future consegsidaamuch more complex. They
have a perceived probability of occurrence, havweiqudar perceived implications,
and are discounted by individuals. | assume heae tthe consumer only knows a
fraction of the potential costs that his consumptould induce and that he does not
precisely know his personal probability of beindeafed. | define the discounted

expected costs of cigarette smoking for an indizidas follows:

E[Cost] = | i TH j=1,...,m consequences (2.9
=1

Where is the individual discount factor,*j is the true probability that consequence

j occurs,H; are the true costs of consequepand i reflects the individual over-

or under-estimation of the risks and of the codtscansequencg. Individual

heterogeneities are thus included in parametexsd . For never-smokers deciding

whether or not to start smoking, the uncertaintgdaslimited to health consequences
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but instead also concerns the extent to which thidlybecome addicted (in other
words, the higher the perceived subjective abitityjuit in the future, the lower the

perceived future consequences).

For potential “starters”, the perceived benefits soiioking include peer
acceptance, rebellion, self-esteem, pleasure, gpériementation. The present costs
are market price, time costs, and access limitatiGncluding family rules). We

expect individuals, mostly youths, to under-estamaiture consequences because of

their lack of information, over-optimism (leading & small ij) and high orientation

toward the present (high). If we look at smoking cessation, the benefits mainly
averted costs (lower expenses, diminution of futloeg-term and short-term
consequences) and the costs depend strongly oadttietive stock and are mostly

associated with withdrawal.

This framework allows us to understand how publaligies should be
developed to influence smoking-related decisiot® @bjectives might be to prevent
potential new smokers from starting, to encourageeat smokers to quit or at least
to cut down consumption, and to prevent relapsengnformer smokers. These
objectives can be accomplished by increasing ptesests of consumption, e.g.,
raising taxes to raise market prices, implemergiogess limitations (minimum age at
purchase), reducing the number of points-of-salelding vending machines), and

smoking bans (it is less “comfortable” to smokejligtes might also be targeted at

increasing perceived future costs, mainly by insirgz - In other words, policies

can be targeted at improving the personal risk g@ions of individuals and
increasing knowledge about the real consequencethefvarious health risks.
Another strategy is to reduce the positive inflietitat tobacco industry advertising
has on the perceived benefits of smoking. Additignao reduce the costs of
smoking cessation, policies might facilitate acces<essation support, including
pharmaceutical products. The extent to which theegoment should intervene to
influence smoking-related decisions is discussedeiction 2.3, and evidence about

the effectiveness of various tobacco control petids reviewed in section 2.4.

2.3. Market failures and rationale for a governmentintervention

If one assumes that smokers are forward-looking ratidnal, have perfect
information about the consequences of tobacco itser@spect to both its impact on
health and its addictive potential, and supportehgre cost of their consumption,
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then from an economic perspective, there is no rémmgovernment intervention.
However, this description does not reflect realithe tobacco market involves
numerous market failures that make the efficientketaviewpoint inapplicable and
that justify tobacco control interventions. | clifgsthe main market failures of
tobacco use into three broad categories: exterasisclack of information, and
limited rationality. The last category is relateal departures from the rationality
assumption that leads to what is referred to aserimalities” (or intrapersonal

externalities).

The rational addiction (Becker and Murphy 1988) eiqubsits that because
the consumer takes all future consequences ofdmisutnption into account in his
decisions, the only justification for governmentenvention is the costs that smokers
impose on others (external costs). However, whethese costs are really important
is still subject to debate. Thus, with perfect mfiation, and if rational and forward-
looking smokers do not impose large costs on othées government should not
intervene too much. At the other extreme, someipuidalth advocates suggest that
even the smallest level of consumption is unactéptand therefore that taxes should
be set accordingly, i.e., at a very high level. Tiermediate” level of intervention
(or rather the “efficient” level) lies somewheretween these two approaches. The
three conceptual cases are presented in Figurarfillead to different desirable
levels of consumption. The first diagram presehgsextreme case for which there is
no room for intervention. The consumer is raticawadl forward-looking and has full
information; the externalities (and thus the exdéosts) are inexistent. The diagram
in the center shows the intermediate descriptioith Yower optimal consumption
because of a lack of rationality, imperfect infotioa, and a broader view of external
costs. Finally, the last diagram depicts the pubbealth approach, for which zero

consumption is the optimal level.
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Figure 2.1: Optimal level of cigarette consumption - three perdives
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The three approaches can be assessed with respbet difference between
marginal private and social cost at the equilibrigine., at Q, Q°, and Qy,
depending on the perspective), that reflect thé&alde degree of intervention. If the
first perspective is considered, the level of iméation is null, whereas from the
public health perspective, the government shoulglement very intensive and
somewhat paternalistic interventions to reach #ve fevel of consumption. The two
extreme cases seem difficult to justify economigatie efficient level of intervention
probably lies in-between.

17



External costs, lack of information, and lack dfioaality

The external costs are the costs that a smokersiegpon other individuals or
on the society as a whole without paying the fustc i.e., the costs that are not
reflected in the price paid by the smoker. The nsatient types of external costs are
those related to the health impact of environmetaighcco smoke (ETS, or passive
smoking). Whereas the costs of ETS mostly incluge medical costs of heart
diseases and prenatal effects (low birth weiglhg, ¢éxact burden of ETS remains
unclear and is still under debate (see sectiodR.@ther classical external costs are
damage to property, fire and pollution caused Igargtte smoking. Smoking-related
health expenditures are also often presented asajr nsource of smoking
externalities. Each year in Switzerland, the heeadtle sector devotes approximately
3% of its resources to treating the four most petasmoking-related ilinesses (the
direct costs of smoking, Jeanrenaetdal. 2010). In the United States, Warredral.
(1999) estimate that 6-8% of health care resouacesused to treat tobacco-related
diseases. Smoking imposes a high burden in ternygarfs of life lost and loss of
quality of life*, and the average smoker costs more in terms ofcalegkpenditures
than the average non-smoker. By reducing smokingountry could reduce that
spending and reallocate the funds to treat ottssradies. However, the excess medical
costs of smokers should be considered an exteosalonly if medical expenditures,
or a portion of them, are borne by the society moicthe individual himself. Smokers
do not pay higher premiums in Switzerland, whichangethat they do not fully bear
(internalize) the excess costs that they incurtlfi@ group insurance. Moreover, a
portion of health expenditures is publicly fundelbwever, there is still an important
debate taking place about the net impact of smoimbifetime medical expenditures.
This is because premature death among smokersa®dugh expenditures at an
advanced age. The “benefits” of smoking in termsawbided future medical costs
could even offset excess costs resulting from sngpkelated conditions. The impact
on the pension system should also be taken intsideration in a complete analysis
of the net costs of smoking. It is often argued #maokers, in dying earlier, subsidize
non-smokers’ pensions and do not fully benefit frimair pensions. So, on the one
hand, smokers have higher health expenditures duexpensive smoking-related
diseases, whereas on the other hand, they dieeraréisulting in lower health
expenditures. However, if we use the argument ttatpeak in health expenditures

always occurs in the last year(s) of life, non-serekwill just “shift” their peak

“ It has been estimated that 11.2% of the totabdligaadjusted life years (DALYs) in Switzerland 2006 were
attributable to smoking (WHO 2006).
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expenditures several years later (in other wordsstnof their additional years of

living as compared with smokers will not be vergity.

Studies have investigated the net cost approachchwbhompares the
“lifetime” costs of smokers and non-smokers. Theulis presented in the literature
are quite mixed because of the variety of appraacised and assumptions made, but
they tend to confirm that smoking imposes additionealth costs, albeit at a
relatively low level. In Switzerland, Leu and Scha1985) find that the ratio of the
lifetime costs of smokers to the lifetime costsioh-smokers is around 0.95 and thus
conclude that smoking leads to lower health exgares (a ratio of 0.85 was found
in the Netherlands, as presented in Barendeegtl. 1997). Manninget al. (1991)
estimates that each pack of cigarette increasesethpresent value of health costs in
the United States by approximately 30 cents. Alsotie US, Hodgson (1992)
estimates that the population of smokers in 199P inérease health care costs by
US$500 billion over the remaining years of theirel. In Australia, Collins and
Lapsley (1996) show that avoided costs becauseahature death represent only
half of the gross health care costs of smokingaddition, many social costs studies
include production losses. Production losses ansezhby smoking-related disability
(sick leave) and by premature mortality (loss afdurctive life years). In conclusion,
even if lifetime health care costs were consisyehigher for non-smokers and not
offset by production losses, it would be diffictdtargue that society would be better
off with more people dying earlier. Life absolutdigs a valuger sethat should be
accounted for in cost calculations. In Switzerlasihoking-related health care costs
in 2007 were estimated at CHF 1.7 billion, produrctiosses at CHF 3.9 billion, and
human costs at CHF 4.3 billion (Jeanrenatdl.2010).

The second category of market failures is relatethé lack of information
about the consequences of smoking. Individualsnatefully aware of smoking-
related risks, and they are often over-optimisbowt how they will be personally
affected by smoking. Moreover, non-smokers, maiyiying people, do not fully
understand the addictive properties of cigaretfes.a result, smokers often later
experience unexpected future difficulties tryinggtait. Information-related costs, or
uninformed costs (Chaloupka 2002), result in greatsnsumption than would be

observed if individuals had perfect informationt@alth risks and addiction.

Beyond classical externalities, part of the costt ta smoker imposes to
himself can be considered external, depending @msisumed degree of rationality. If
the smoker is fully rational, he fully takes int@wcaunt the impact that his

consumption has on himself in his current decisitihe costs are thus internalized.
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However, under limited rationality, preferences @oé consistent over time, and there
might be important gaps between what an individiedides today and what his
“future self would decide. Individuals are time-inconsistesntd then impose
unexpected costs on themselves because todaywédudi differs from the individual
in the long term. For instance, the individual tpdzsight postpone attempting to quit,
as he is confident in his ability to quit later,tbater, that same individual might
postpone the decision again. This time-inconsistesdormally incorporated in the
behavioral economics model of smoking decisionstiged by Gruber and Koszegi
(2004) (see also Laibson 1997, O’Donoghue and Rd8i@9a 1999b). In this
framework, the more the individuals are time-ingstent, the more important the
intervention should be. Interventions such as texeases are seen as a remedy for
this lack of self-control and thus should be impottif limited rationality is
widespread in the population. In contrast, othedel®that incorporate psychological
aspects, such as cue-triggered consumption, ortéatiop and irresistibility conclude
that, for some types of individual, price increaseaild be clearly welfare reducing
(Bernheim and Rangel 2004 and 2005, Gul and Peden@®04).

In summary, the level of tobacco consumption migéattoo high because
individuals do not take into account the full camsences of their own consumption
on others and on themselves. Moreover, the lessm&d a smoker is about the
smoking-related health adverse effects, the highéne excess consumption. Many
aspects of smoking externalities and internalitiess even better justified when we
look at youth smoking. Indeed, orientation towand present, lack of self-control,
lack of information, and underestimation of thekred addiction are more likely in

this subgroup of the population.

Smoking inequalities

An important feature of the tobacco epidemic mguteposed by Lopeet al.
(1994) is the widening of socioeconomic differendesthe context of smoking
prevalence. In the early stages of the processkisgn@revalence was higher in
upper socioeconomic groups. Today, however, tleisdrrhas reversed, resulting in
major socioeconomic inequalities in terms of batioking prevalence and smoking-
related morbidity and mortality. Smoking has béemtified as a primary cause of
inequalities in death rates between different $atéesses (Jhat al. 2006). In a study
conducted among European men, Mackenketchl. (2004) find that 20% of the
educational differences in those who suffer premeatuortality are attributable to
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smoking. Extensive international literature offergidence that tobacco does not
affect all socioeconomic subgroups of the popufaigually (it is estimated that
smoking prevalence is about 50% higher in lowericgmonomic groups than in
higher groups (Mackenbadtt al. 2007)). Giskeset al. (2005) analyzed trends in
smoking behavior by education level between 198% 2000 in Western Europe.
They find a greater decline in smoking prevalenod aonsumption levels among
more educated individuals. Huismahal. (2005) also find that education is a strong
predictor of smoking in Europe. In a study amongti€r women, Harmaret al.
(2006) identify socioeconomic gradients for evemlking, quitting and current
smoking. Using six socioeconomic indicators, Laalesoet al. (2005) identify a
strong association between education, occupatistetus and current smoking.
Cavelaarset al. (2000) find higher rates of current and ever-smgkamong less

educated individuals in northern European countries

Barbeauet al. (2004) find the same type of association in théddnStates,
where they note an increased prevalence of cuserking and an independent
association between current smoking and lower-psbd, low education levels and
lower income levels. Moreover, they find a positagsociation between success in
quitting and socioeconomic resources. This laglifig is supported by the studies of
Borland et al. (1991), and more recently Lee and Kahende (20@7yhich the
authors find an association between certain soecio®uic indicators and the
probability of successfully quitting. In a receswiew by Schaap and Kunst (2009),
the authors notice that the majority of studies smtioeconomic inequalities in
smoking were focused on education and used smagkiedplence as the outcome of
interest. The authors emphasized the importancgnalyzing smoking inequalities
with respect to other socioeconomic indicators eeibus smoking outcomes related
to initiation and cessation. In Appendix A, | biyeshow the results of the analysis of
pooled cross-sectional Swiss data that indicateeddence of a socioeconomic
gradient in successful cessation with respect tecatibn level and income. These
inequalities justify an intervention of the govermn if we rely on a more normative

approach of economics.
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2.4, Policies

This section is intended to describe the most resended policies aimed at
reducing tobacco use. The focus is threefold: Hoesdhe policy influence smoking

decisions? What is the existing evidence? Whdtdssituation in Switzerland?

2.4.1. Tobacco taxation

Following the Ramsey Rule (Ramsey 1927), relatiy@ige-inelastic goods
are good candidates for taxation. For such comnesditmportant tax increases will
lead to a less than proportionate drop in conswnpéind will therefore generate
additional revenues. Historically, this has beea tentral argument for cigarette
taxation, and it remains important nowadays (withacettes an inelastic good
consumed by one of every four individuals). Thaeasing awareness that smoking
is harmful has encouraged the use of cigarettetitexas a health policy tool for
reducing consumption and smoking-related harm. Astioned earlier, the extent to
which it seems this policy tool should be used degeon the perspective used to
analyze tobacco taxation. Based onghblic healthperspective, the right tax level is
the highest that is politically acceptable, whengdhkin theeconomidramework, the
optimal rate should take into account specific maarkailures related to the
consumption of these products, including exteraaliresulting from secondhand
smoke, excess life-time healthcare costs among empkack of information, and
lack of rationality. Even in the economics liter&tuthe issue of optimal taxation is
left unresolved. Indeed, individual behavior iswhato be consistent using various
models of consumption, and depending on which mizdesed to describe smoking
decisions, an increase in the cigarette exciseh@xleads to a price increase can be
seen as welfare increasing or as an additionaldoura consumers for which desired
consumption is reduced. The issues surroundingdetification and valuation of
the negative externalities and the so-called isléres at play are numerous and

complicated.
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Figure 2.2: Real price of cigarettes in Switzerland (1958-1Qfi&ce index 1958=100)

Until the mid-1980s, the real price of cigarettes Switzerland remained
stable, and it even decreased during some perkodaré 2.2). However, during the
last decade, we have witnessed important tax ieeseaThe average price of a
cigarette pack in 2009 was CHF 6.90, with taxeseasgnting 64% of the price. In
Table 2.1, | show the various components of cigargtice. In addition to the main
tobacco tax, with revenues (2.19 billion in 200&ttare used to finance ageing and
disability insurance (AVS/Al), two types of taxes a@armarked for specific tobacco-
related uses: one for a tobacco prevention fundirfice prevention programs and

prevention-related research) and one to subsidizes3obacco producers (farming).

Table 2.1:Price of a cigarette pack (20 units) in Switzer|a2@09

CHF
Industry share 2.45
Taxe: 4.4F
Tobacco tax 3.91
Value-added tax 0.49
Tobacco prevention fund 0.026
Tobacco farming 0.026
Price 6.9C
(% tax) (64.5%)

Source: Customs General Directorate (2008), own
computations

However, tobacco prices remain quite low comparedthiose in other
countries. In addition, the purchasing power of Swgitizens is high, making these
products highly affordable for them. Guindenal. (2002) illustrates this, using the
Economist’'s Big Mac PPP index as suggested by &cdb96) to assess the
affordability of cigarettes in different countriés 2001. In Figure 2.3, we see that
Switzerland is among the countries in which cigae(in this case Marlboros) are

relatively cheap. In the same paper, the authargate that for individuals living in
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Geneva, 12 minutes of work are sufficient, on ager&o pay for a pack of cigarettes,

whereas 18-30 minutes are needed in other OECDtroesin

Figure 2.3: International brand prices of a 20-unit pack at Bigc PPP, 2001
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In this section, | review some issues related ttatoo taxation as a health
policy tool under the general framework presenteBigure 2.4, and | illustrate some

of the concepts using Swiss data.

Tax icrease —> Priceincrease —> Smoking behavior' — Health

\ ! e

Welfare and
equity 1ssues

“including compensating behaviors

Figure 2.4: Tax as a health policy tool

The relevant policy tool for influencing price-tostsumer numbers (which in
turns can lead to a change in the demand) is thaioa of tobacco products. One
essential question is whether tax increases leadide increases. In Switzerland, the
tobacco market is mainly held by three firms, amd has important implications for
the tax-price relationship. Chalouplet al. (2000), in their chapter on tobacco
taxation, conclude that ricreases in cigarettes taxes, because of their ctigdi
nature and because of the oligopolistic structuiréhe industry, will lead to increases
in the prices of tobacco products that are likelyratch or exceed the increase in the
tax in most countries. Considering alcohol tax hikes, Kenkel (2005) pdms
empirical evidence that the policy tool (a tax sase) has led to more than

proportional increases in pricetgdkes are more than fully passed through giicen
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Figure 2.5, | show the evolution of the real préc®l real tax of tobacco products. In
addition, in Table 2.2, | show the last important increases and the subsequent price
increases that were observed. The value of 1.501€TA2.) does not reflect the exact
tax to price rate because other influential facteush as trends in cigarette prices and
increases in production costs, should also be dermil. However, this number
suggests that the pass-through rate is likely tgrbater than one. Similarly, Keeletr

al. (1996) find that a one cent increase in the cittex will lead to a price increase
of 1.1 cents. However, the average price doesdiigict the potential heterogeneity in
unit prices in the country. A concern lies in thhempotional reductions (“buy one get
two”), mostly targeted at young individuals, and ttonsumption behavior of heavier

smokers that often benefit from unit price reductiio buying cartons of cigarettes.

Figure 2.5: Tax and price increases in Switzerland
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Source: Customs General Directorate (2008), own
computations

Table 2.2: Tax and price increases in Switzerland

Date Tax Subsequent Ratio price
increase  price increase/ tax
increase increase
01.01.1999 0.3 0.4 1.33
01.01.2001 0.1 0.2 2.00
01.10.2003 0.3 0.5 1.67
01.12.2004 0.5 0.6 1.20
01.01.200 0.3 0.5 1.67
Average 1.57

Source: Customs General Directorate (2008), owrpcoations

Once the price has increased, the relevant questiwhether or not it has an
influence on smoking behaviors. An extensive bodyirgernational literature
provides evidence that taxes are an effective ypdol for changing behaviors.
Many empirical studies have shown a significant atieg link between price
increases and tobacco consumption. Chaloupka antheNg2001) provide an
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excellent review of the studies of the demand @iratco products and show that,
independently of the method used, most studieslgdacto a price-elasticity of
consumption around -0.4, confirming the idea thgarette demand has relatively
low price responsiveness. As reduced overall gtyantbnsumed may be a
consequence of reduced individual consumption dower smoking participation,
the authors also list some empirical studies tlaehseparated the impact of price
into its effects on participation and consumptioanditional on participation). These
studies mostly conclude that the effect is splitadly between the two (Harris 1994,
Chaloupkaet al. 1996). Moreover, the data on tobacco consumptiave hbeen
extensively used to provide empirical applicatidos new econometric techniques
such as double-hurdle models or, more recently, zéve-inflated ordered probit
model (Jones 1989, Yen and Jones 1996, Labeaga Hi#fs and Zhao 2007).
Because reduced smoking participation (stock ofkars) is achieved by reducing
the flow of new smokers (preventing initiation) amttreasing the flow of new
quitters (enhancing cessation), an increasing nundbestudies has separately
considered the impact of price on smoking initiatemd smoking cessation. These
studies conclude that there is a significant impzfcprice on smoking cessation.
However, despite evidence that young individuaés raore responsive to taxes than
adults (see, e.g., Glied 2003, Farrelly and Bra98)9esults are mixed concerning
the impact of price on smoking initiation (Dougl2898, Douglas and Hariharan
1994, Lopes-Nicolas 2002, DeCicea al. 2002, Cawley et al. 2004, Tauras et al.
2001). In the third chapter of this dissertatiopydvide evidence that tobacco prices
are effective in increasing the probability of iaiton and cessation, taking tobacco
control spending into account. Under the behaviecainomics framework, Fletcher
et al. (2009) recently showed that the extent to whiclolegtents were price
responsive was partly determined by self-controll dy the degree to which
individuals discount the future. Recently, DeCicet al. (2008a) used various
approaches to study the impact of price on smo&mgget and cessation among young
adults. After controlling for a antismoking sentimiethe authors found no evidence
that tax increases deter individuals from startamgl some evidence that they are
effective in enhancing cessation rates. Similarckeions were obtained in DeCicca
et al. (2008b), in which the authors show that price rige a more relevant
determinant of cessation and consumption decidiwens it is for smoking initiation.
Liu (2009) finds an important influence of price smoking cessation and relapse,
whereas there is no apparent effect on its alidifgrevent smoking initiation.
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Significant tax increases might also have an immpecthe consumption of
less-taxed tobacco products, such as self-madeetige. Hanewinkegt al. (2008)
highlight the significant cross-price elasticity tveen cigarettes and less taxed
cigarettes and therefore provide support for thewvthat ‘the availability of low-
taxed loose tobacco may undermine the public hdadthefits of higher cigarette
prices. To develop a preliminary sense of this phenomemo Switzerland, |
gathered some data about hand-rolled cigarettes sal&witzerland. Based on the
quantity of hand-rolled cigarette tobacco sold wit3erland (in tons), | estimated the
consumption of hand-rolled cigarettes nationallgr Ehis purpose, | assumed that
0.75 grams of tobacco were needed to make oneetigal he results are presented in
Figure 2.6. We observe a sharp increase in theafaseich products beginning in
2003/2004 (years in which there were importantifes).

Figure 2.6: Sales of hand-rolled cigarettes in Switzerland
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Compensating behavior by smokers in response tantaeases have also
been studied by Evans and Farrelly (1998), who sldothat tax hikes can result in
increased nicotine intake. Similar findings aresprdged in Farrellyet al. (2004).
More recently, Irvine (2008), cited by Gospodinawdalrvine (2009), proposed a
model in which smokers experience a trade-off betwthe quantity smoked and the
intensity of smoking. Tax increases could also leadmuggling. In Switzerland,
unlike in the United States, there are no cigarptiee differences across regions.
There, smuggling is much more likely to occur fr@witzerland to other countries;
cigarette prices in neighboring countries are higireare very close to Swiss prices.
Additionally, according to Joossens and Raw (1998)uggling is not a significant
issue in Western Europe, wheliei$ not caused by market for¢dsut rather by the

illegal evasion of import duty
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Efficiency and equity issues

In Switzerland, as in many other Western countr@sioking is more
prevalent among more disadvantaged socio-economigpg. Moreover, low-income
smokers spend a larger share of their income aradiges than do their more affluent
counterparts. To illustrate this issue, | computesl share of monthly net household
income spent on cigarettes in different income gsouNe see that in the lowest
income group, the share of income spent on cigaretaches 4.3% on average,
whereas it is only 0.7% for individuals with montlihcome higher than CHF 10,000
(Table 2.3).

Table 2.3: Spending for cigarettes as a share of househotsriac

Net monthly household income groups

<4000 4000-6000 6000-8000 8000-10000 >10000
Share of 4.3% 2.2% 1.4% 1.1% 0.7%
income
N 312 57t 55& 394 377

Source: Swiss Health Survey 2007. Spending on efger was estimated using data on
daily consumption and cigarette price in 2007

The tax burden is thus higher for individuals ie tbwest income group, and
the issue of vertical equity (according to the igpiio-pay principle) must therefore
be raised. The real regressivity of cigarette talkas been widely debated and
depends on the viewpoint used to analyze the isAlibough the tax burden is
undoubtedly higher for low-income groups, some axglsuggest that equity can be
maintained if the consumption of more deprivedvidiials is more sensitive to price
changes. Some authors have found that low-incordéess educated individuals are
much more price responsive (see, e.g., Farrelly Bray 1998, Townseneét al.
1994). Such results have encouraged a “dynamic” efdgoking at regressivity in
which a proportionately higher reduction in constioypamong the poor occurs after
a price increase, resulting in a greater reduatfaiie burden in this subgroup. A tax
increase might then reduce inequalities, with aem@pid decline of the burden
among deprived smokers. However, this argumenisis subject to debate. We see
that two dimensions must be taken into accountcamgidered in tandem to analyze
equity: the share of income spent on the specifiodgand price responsiveness.
Nevertheless, when relying on this way of assegsingressivity, we do not take into
account the fact that people who “must” cut baakscmnption are probably worse off
(because they derived some utility from using tabgc It is also important to
consider horizontal equity, i.e., equity in a partar group within the population (the
poor). The central idea is that tax increases dniglaburden for smokers who do not

quit. Remler (2004) illustrates this issue usingeaample of three smokers who react
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differently to a tax increase. Smoker A quits smgkand therefore bears no financial
burden. Smoker B continues smoking the same amaoesulting in a high financial
burden, and smoker C cuts back smoking such teatathburden is exactly the same
as before. The authors show that whatever pointi@l we use to analyze the
response of these three individuals following aiteotease, the individuals who do
not quit smoking or diminish consumption are alwaysrse off. The tax burden
would then be excessively large for strongly adatigboor smokers. Another debate
exists in response to the question of whether,tanghat extent, the welfare losses
associated with lower cigarette consumption shdaddtaken into account in an
analysis of the impact of a tax (price) increasee Traditional view is simply that
people who still consume the good after a tax meeare worse off because they pay
higher price. Additionally, one should take intocagnt the fact that people who
consume less are worse off (because they had tvpasillingness to pay (WTP) for
those goods). However, we must ask whether WTPafittictive goods such as
cigarettes really reflects true WTP. Weinggral. (2009) study this question and find
that welfare losses because of reduced consumpfi@am addictive good represent
only a fraction of the “traditional” WTP (only 75%)rhe issue of welfare and
cigarette taxes is raised in an original way bytaruand Mullainathan (2002). The
authors investigate the relationship between teseases and self-reported well-being
using survey data and find that smokers are beifefin terms of self-reported
happiness), after a tax increase. The field of ieha economics also presents some
arguments that support the view that WTP for cigasedoes not reflect value for
smokers. These arguments rely on time-inconsistdBaged on this point of view,
smokers are motivated to quit but cannot kick thleithand always postpone their quit
attempts. Gruber and Koszegi (2004) and O’Donoging Rabin (2006) argue that
taxes play the role of a self-control “device” fmdividuals and thus should be
substantially increased. Hersch (2005) also arthustaxes are useful self-control
mechanisms. In contrast, other authors argue thedstwill have no impact on
behavior because smoking decisions result fromtiigggered behaviors (Bernheim
and Rangel 2004 and 2005), i.e., because enviragame&rues” trigger mistaken
tobacco use or because of temptation and inalitityesist (Gul and Pesendorfer
2004). Another recent paper looks carefully at tbgressivity of cigarette taxes
(Gospodinov and Irvine 2009). The authors find nddence to contradict the
regressivity argument against taxes using data f@anada, in which prices were
high in comparison with those presented in prevituslies (mostly for the US). The
authors conclude that a tax increase probably doedenefit low socio-economic

subgroups. They argue that when cigarette pricashre particular level ($7-$8),
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public health authorities should focus on altereativays to curb the smoking
epidemic (other tobacco control intervention progga In this study, the authors also
point out that low-income individuals are likelyltwk to the illegal market. One way
to circumvent the regressivity problem associatéith wigarette taxes would be to
dedicate part of the tax revenues to developingkemgacessation programs (smoking

cessation therapies, for instance) targeted atrloweeme populations.

2.4.2. Information

Information dissemination about the adverse coresecgs of tobacco use has
always been part of the tobacco control strategjeiveloped countries and is usually
seen as being less “paternalistic’ than smokingsban tax increases. Such
intervention is economically justified if one asssrthat the population, especially
young individuals, might not be fully aware of theks associated with smoking.
This potential lack of information includes infortitan on short-term and long-term
health effects, the addictive nature of the prodaistl the health benefits of smoking
cessation. The tobacco industry is also a keyraitothe dissemination of
information about smoking risks and can spread eadihg facts or attempt to
mitigate the negative impression that availablerimfation on smoking should create.
These facts make the use of information dissenuinatis a tobacco control tool a
challenge. The messages in question must be dgrekiected, targeted at specific
groups within the population, and spread efficieniThe issue of tobacco industry

advertising is the subject of the next section.

In the framework presented in section 2.2, theudiéfn of information about
the health-related and non-health-related consegsenf smoking are intended to
increase the perceived costs of consumption, lgatiwer individuals to begin
smoking and more to stop. The relevant messageffeftively disseminated, are
assumed to have a direct impact on risk awarenegsparception, which in turn
should have an impact on behaviors. Here, | makengortant distinction between
the level of awareness of the population regardhmey negative consequences of
tobacco use and the accuracy of their subjectisesasent of these risks. Knowledge
about smoking-related health consequences is mitiei to knowledge about what
types of diseases and other negative effects aoziased with smoking. Individuals
should also know how smoking affects the probabditone’s being hurt. Moreover,
there is an important discrepancy between the wbgctive probability of being

affected and the perceived, subjective probabdityoeing affected. In addition, if
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people’s understanding of the adverse effects abkemy within a population is

better, it is likely that that population will beoe@ more inclined to accept new anti-
smoking policies (e.g., increases in tobacco céspending or smoking bans), which
will create indirect benefits of information. Thbjective of this section is to indicate
how new information can influence risk assessmanisng the population and to
what extent this can leads to changes in smokilegeet behaviors. For this purpose, |
present notions related to risk awareness and p@voe | list the various channels of
information dissemination, and | review some encpirevidence of the effectiveness

of new information in reducing tobacco use withie population.

Risk awareness and risk perception

A comprehensive assessment of the risks assoamthdtobacco use first
involves the knowledge of all existing risks anceithimplications in terms of
increased mortality and morbidity (i.e., decreaqedlity of life). This information
forms what | call risk awareness as opposed to petception. Risk perception
reflects the extent to which individuals understéinel true risks, i.e., the subjective
absolute or relative probability of being affectéthe relative notion of risk is
complex and is often not well understood, givirgerto the underestimation of risk.
The question arises of what one’s own risk is negato that of other individuals and
how important this risk is in comparison with riskssociated with other causes of
mortality or morbidity. Another central issue isetladdictive nature of cigarette
consumption. In other words, individuals should dgare of the high addictive

potential of the product and of how difficult fuucessation attempts will be.

That smoking is bad for one’s health is not reallpject to debate. There is a
consensus within the scientific community and tlpylation at large that tobacco
use is harmful. Since the early 1960s, general rimétion has been widely
disseminated about the lethal health risks of sngkincluding lung cancer and
cardiovascular diseases. However, the routinelyilabla knowledge is far from
complete. For instance, individuals often undenesté their personal likelihood of
being affected. Moreover, a number of other negatéffects are not widely
discussed, and it is likely that the true impacsmioking-related disease on quality of
life is not well understood. As shown by Sloahal. (2003), the idea of disability
(i.e., that of being more dependent on relativas falends) as related to a particular
smoking-related condition (COPD), is highly repuésiand is a matter for concern

among smokers. Recent scientific findings have isntified various other ailments
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for which smoking is a risk factor, including subennoid hemorrhage (Andersen
al. 2004) and multiple sclerosis (Riiseal. 2003).

Risk perception in the population and its impact havior have been
assessed in a large number of empirical studiesed®eh by Viscusi (1990, 1991 and
1992) has been widely cited and criticized. Thénautssesses risk perception using
the answer to the following questidgiimong 100 cigarette smokers, how many do
you think will get lung cancer because they smoKe® results indicate that smokers
and non-smokers both overestimate the risk ofrgetting cancer. With these results
in mind, and using a microeconomic model, Zweif{1) argues that more accurate
information about health risks would lead to inseth consumption. However,
Viscusi’'s measure is an absolute measure of thes @sd focuses only on lung
cancer, the most famous smoking-related lethal itond It is less likely that
individuals really understand the consequencesund Icancer in terms of loss of
quality of life, for instance. Moreover, smoker® aiften said to be overoptimistic
about their personal risk of being affected by ross health condition in the future.
In a study conducted in the US, Weinstetnal. (2005) find evidence that smokers
underestimate their personal risk of getting luagaer as compared to non-smokers
and other smokers. Sloagt al. (1999) use another measure of risk perception,
comparing the subjective probability of survivalage 75 to the “true” probability
(based on life-tables) and showing that smokergestienate this probability. A
recent study by Heikkineet al. (2010) shows that smokers, even if they are aofire
the health risk associated with smoking, try tdifjysheir behavior using arguments

such as hoderate use is not harmfur “my own consumption is not harmful to’'me

Slovic (2001) shows that, consistent with Viscudirdings (1992), young
individuals overestimate the risk of getting lur@ncer. However, the authors also
show that individuals underestimate the consequentdung cancer in terms of
mortality and the number of years of life lost hes= of smoking. Moreover, when
comparisons are made between smoking and othat h&tks, young individuals tend
to underestimate smoking risks. They also witnegs®@timism bias among young
smokers regarding their future ability to quit. 8l authors have studied the impact
of risk perception on behavior. Liu and Hsieh (1088d that greater risk perception
has a negative impact on the probability of smokibigvic (2001) disentangles the
effect of risk perception into two parts: the effea smoking initiation and the effect
on cessation. The results indicate that risk pei@eplays a more important role in
cessation decisions than in initiation decisionsth@ut addressing the question of

causality, a cross-sectional study by McGayal. (1992) shows that smokers who
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have higher risk perceptions are more likely todmgaged in smoking cessation
treatment (in clinic). A study by Jonhsa al. (2002), shows that the association
between young individuals’ risk perceptions andrthrerolvement in risky behaviors
(smoking and unprotected sex) is sensitive to thg im which the question about
risks is formulated (in terms of absolute or comagige risk). Slovic (2001) also
shows that the level of risk perception of smoldapends on the formulation of the
risk assessment question. Furthermore, it is inedcahat individuals think that
“others” are more likely to be affected than thelvese Using Swedish data on
adolescents, Lundborg (2007) shows that greateeptdons of the mortality risk and
the addictiveness of cigarettes are both associattd lower levels of smoking
participation. These results are confirmed by Lugkend Andersson (2008), who go
a step further in showing that risk perception$ediby gender. Although girls seem
to put more weight on mortality, they seem to perdhe addictive potential of
tobacco less clearly. The authors also show a ivegassociation between these
perceptions and smoking behavior. Finally, Sengl. (2009) find that the degree of
personal risk perception among adolescents is ivefjatassociated with smoking
initiation. Interestingly, although most studiesds on perceptions regarding the
negative effects of tobacco use only, these authmave also investigated the effect of
perceptions regarding the benefits of smoking atiin. They find that high
perceived benefits of smoking (including lookingkdeeling relaxed, and becoming
popular) are associated with higher initiation sat&nother important issue is that
risk perception is heterogeneous in the populatioth the lack of information more

pronounced among the most deprived (Siahgasth. 2006).

Vectors of information diffusion and their effeetiess

The relevant vectors of information diffusion candassified into two broad
categories: public and private. The public souiioetude official public reports on
the health risks involved (such as the Surgeon Gé&aeeport in the US), scientific
articles (relayed by the media), warning labels agarette packs, information
campaigns, and school-based programs. Private niaktion sources include
observations regarding the adverse consequencaaaking for friends or relatives,
personal experience with a negative consequentebatco use, or more generally,
informal discussions. Here, | review some empirfoadings related to the impact of

these vectors on reducing tobacco use.
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The most widely cited scientific work about theklibetween smoking and
lung cancer is that of Doll and Hill (1954 and 1®56his information, along with
information on chronic bronchitis, was relayedhie US Surgeon General's report of
1964. Later, the Surgeon General’'s reports progyedgsconveyed information about
other health risks, including other types of cascamd cardiovascular diseases (see
Slovic 2001 for a good review). The Royal Collegéhysicians in the UK conveyed
the same type of information in 1962. In the USjiB¢ and Reed (1994) have shown
that the publication of the 1964 Surgeon Genergbnteled to an independent
decrease of 1-1.3% in per capita cigarette consomte following year. In the UK,
the short-term decrease was found to be strongé¥ol4 but a subsequent increase of
1% a year was also identified (Atkinson and Skegf3). In Switzerland, Leu (1984)
has studied the impact of the dissemination of oumriantismoking and health
information messages on consumption. The resudisate that the publication of the
1964 report led to an immediate 15% reduction insamption that consequently
partly faded away. In 1966, in parallel to a latge increase, antismoking messages
were disseminated in the mass media in Switzerland, a temporary reduction of
11% in consumption was observed. The results preden these studies consistently

indicate that the impact of the information depages over time.

Warning labels on cigarette packs have been intedlun many countries
and range from rather simple messages sucksmgking is hazardous'to pictures
depicting the shocking health consequences of sigokin Switzerland, the first set
of information was mandatory in 197&moking can be bad for your health”In
2004, the law was amended to require text to cavégast 50% of the pack; the use
of the terms fight” and“mild” was also banned. More recently (beginning in 2008
with a transitional period of two years), it hagbeequired that cigarette packs show
colored pictures developed by the Federal OfficBublic Health and include a short
paragraph of information about the following negatconsequences of smoking:
shorter life expectancy, lung cancer, the impactloiidren, the danger for pregnant
women, addiction, mouth cancer, skin problemsjlitgrtthe presence of chemicals,
impotence, and heart attack. Packs also contaitacobimformation on cessation
support (FOPH 2009). Hammomed al. (2003), in trying to assess the effectiveness of
warning labels at changing behavior, find that semskwho have carefully thought
about the new labels are more likely to have gquoil &dave attempted to quit or
reduced their smoking after a three-month followpepiod. The results indicate that
more than 90% of smokers have already seen thaemngarand pay attention to them.

The impact of the labels on knowledge about tobaetaied risks has also been
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assessed by Hammontal. (2006). They study the beliefs of smokers fromWsA,
the UK, Canada, and Australia about several smeigiajed risks. Their results
indicate a lack of knowledge about these risks amemokers and show that to
communicate the risks efficiently, the warningsdtdbe large, graphic, and should
focus on diverse issues. They show that smokers have stated that they have
noticed the warnings are more aware about the gporeling smoking risks. In
contrast, Robinsort al. (1997) find no evidence that warning labels afeative in
reducing smoking among young individuals. Most bém do not even read or
remember the labels. Some studies did not prowileece of changes in behavior
but rather indicated weaker intentions to smoke iaditated a significant perceived
efficacy of the information in changing behavio¥&(davaset al. 2009, Whiteet al.
2008, Moodieet al. 2010, Nasciment@t al. 2008). O’Hegartyet al. (2006) also
indicate the perceived efficacy of graphic labelsbe higher than that of text-only
labels.

Information campaignhs and school-based programs atse vectors of
information dissemination. In Switzerland, natioreatd regional campaigns are
regularly implemented. The evaluation of these igms is based on intermediate
indicators, such as recall rates and awarenessneindn their ability to influence
behaviors. Most of the empirical studies that mtdeslink between campaigns and
behavior have been conducted in the US. Leivdl. (1981) studied the first national
information campaign (1966-1970). The authors fotimat the diffusion of anti-
smoking messages reduced youth smoking participaticater studies have
investigated the impact of California’s statewidgi-smoking campaign (Hu et al
1995a and 1995b). The authors find an elasticitgigérette sales with respect to
media campaign expenditures of approximately -Qi@®ther words, a 10% increase
in media campaigns expenditures should lead t®% @lecrease in cigarette sales).
More recently, Farrellyet al. (2009) have found the US youth smoking prevention
campaign truth@o have a significant negative impact on the prdibglof smoking
initiation among adolescents age 12-17 years ollkidet al. (2009) consider the
influence of recall related to two antismoking cagps (the truth® campaign and
one industry-sponsored campaign, “Think Don’t Smokm beliefs, smoking
intentions and smoking initiation. They find th#thaugh higher recall for the truth®
campaign was associated with more virulent antisngploeliefs, lower smoking
intentions and lower smoking initiation, recall ftre tobacco-industry sponsored
campaign was not associated with tobacco belie$snmking initiation (and was even

associated with greater intention to smoke). Sévether studies found no
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association between recall for specific campaigrs anoking behavior. The impact
of two antismoking ads on smoking cessation (attemp quit and abstinence) is
studied in Niederdeppet al. (2008). The authors do not find any impact of Hega

smoking behavior in the general population. Howetleey show that the impact on
more educated individuals is significantly highgrggesting a link between cognitive

ability and the effectiveness of information dififus.

Lee et al. (2010) have recently shown that increased dissdinimeof
information on smoking-related health risks hasuced consumption in Taiwan.
Their information measure was based on the numbgouonal articles published
between 1980 and 2004 that contained informatiautathe health risks associated
with smoking (such as lung cancer and emphysemake¥éld et al. (2008) use a
time-series analysis of smoking prevalence to asdes impact of several tobacco
control policies, including antismoking advertisingn television, on smoking
behavior. They find that sufficient exposure (alin@gs times per month) to
antismoking messages on TV can lead to a 0.3 penegtuction in smoking
prevalence. Increasing the costliness of tobacedyats should have a similar effect.
There is not much evidence that school-based ptieveprograms are effective in
the long term (Wiehet al. 2005, Thomas and Perera 2006). Other tobaccoatontr
policies, such as smoking bans, advertising reigns, or access limitations, also
play the role of signals (information vectors), tdyuting to the idea that smoking is
not the norm. Finally, the impact of general spagdion tobacco control in
Switzerland on tobacco use, which at least pasdfiects the impact of information

dissemination, is reviewed and analyzed in Ché&pter

It is worth noting that information shocks are nwrely conveyed by public
information. Private experience with the healthsgmuences of smoking through the
experience of friends, colleagues, or relativegshoough personal experience with
such consequences is likely to have a stronger dmgfmn public information.
Because the probability of experiencing such ameigehigher at higher ages, the
studies that have aimed to assess the impact &threkeocks on smoking decisions
have focused on the population of individuals ag@dand over. Smitlet al. (2001)
find that smokers are more sensitive to smokingteel health shocks than are non-
smokers. A study by Clark and Etilé (2002) providesne evidence that health
changes influence smoking later in life.
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2.4.3. Advertising, and advertising bans

In 1993, Swiss citizens voted on a modificatioriief Constitution that would
create a comprehensive tobacco advertising ban. bHmewas strongly rejected,
mostly because of the influence of numerous integesips that campaigned against
it (the tobacco industry, the media, and culturangs organizers) and because of the
unbalanced financial resources of the proponerdsoaponents (Cornuezt al. 1996).
Further investigations showed that, contrary to ohéhe main arguments of the
opponents, a ban would have had only a limited chpa the economy (FOPH
2007). One argument that was also frequently adaiy the tobacco industry is
that advertising is only effective in modifying thearket share of competing brands
and does not increase the number of consumers. \Woweseems likely that without
advertising and with a steady smoking cessatioa f@stimated at around 4-5% in
Switzerland (see Chapter 3)) there would have lzesnstainable reduction in the

number of consumer that could have had long-termseguences for the industry.

Cigarette advertising does not aim to convey ohjedhformation about the
product but rather seeks to create positive emstimmd feelings associated with
smoking. This notion is especially important forupg people because it leads to
increased experimental smoking and then to incdeasgular consumption. More
generally, as mentioned by Chaloupka and WarnéQR@&dvertising €ontributes to
a social environment in which smoking is perceitedbe socially acceptable
Tobacco advertising spending falls into the follogvicategories: traditional media
(i.e., in the press, at the movieand on billboards in public places), sponsorghtp
music festivals, night clubs, and cultural eventiect marketing, and promotion at
the point of sale. Also included are promotiondivdties related to price, including
“buy one get twopromotions. Despite the increasingly restrictilegislation of
tobacco advertising in traditional media in thetoas — mostly limiting billboard
advertising — the tobacco industry spent more tGai+ 15 per capita to advertise
their products in 2007 (Jeanrenaetchl. 2010). Although the amount that the tobacco
industry has spent to advertise using traditionalia fell by approximately 30%
between 1997 and 2007 (FOPH 2007), the use of shigdied strategies to
circumvent the legislation is growing. For instanicehas been estimated that in the
2007-2008 period, almost one third of young indinild aged 14-19 received a gift
(cigarettes, lighters, or other promotional produétom the tobacco industry (Radtke

et al. 2008). Gifts with purchase have also been invastijby Slater and Chaloupka

®In a recent study, Sargent and Hanewinkel (2008)vsl the importance of exposure to movie smoking as a
predictor of smoking initiation in Germany.
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(2001) and have been found to be more frequeriatrswith stricter tobacco control
legislation, indicating a willingness of the tobacodustry to actively act against

antismoking efforts.

In the US, after the implementation of the MSA Biard advertising ban,
Wakefieldet al. (2002) showed the shift that occurred in the itgusward point-of-
sale advertising. Another strategy, one that isnagaostly aimed at encouraging
initiation, uses promotional activities to directisthange consumer prices. An
important shift towards the use of this promotionabl has been observed in
Switzerland, and Piercet al. (2005) investigate its influence on smoking irita in

the US, noting that this strategy has offset thiecebf price increases for youth.

Chaloupka and Warner (2000) provide a good reviévhe link between
tobacco advertising and smoking. They review baibnemetric and non-economic
evidence and show that there was no strong consetmwt the effect of advertising
on behavior. A detailed analysis of past resultsthis issue is also conducted by
Saffer and Chaloupka (2000), who classify pastistuihto three categories and
highlight the main shortcomings of each approadie Tategories are time-series,
cross-sectional, and ban studies that have asrtair limitations the small amount
of variation in the data, the expansive and difficiata collection processes, and the
substitution of types of advertising in responseddial bans, respectively. The same
paper provides evidence that a complete ban carceetbbacco use but that partial
bans have little to no impact, mainly because efrérallocation of resources to non-
banned vectors. A review focused on ban studidsuibes time-series data indicates
comparable conclusions (Quenghal. 2007). Similar conclusions have been drawn
for developing countries, with an even higher imighscovered than found in OECD
countries (Belcher 2008). Other empirical studiemveh shown the impact of
advertising on behavior. Nine longitudinal studg®vide evidence that tobacco
advertising increases smoking initiation among kiqubvatoet al. 2003). Moodiect
al. (2008) show that the implementation of the Toba&dwertising and Promotion
Act (advertising ban) in the UK in 2003 had a negatimpact on marketing
awareness, perceived prevalence, and intentiomtikes among youth. In the US,
Keeler et al. (2004) estimate a demand function for cigaretted ind that an
increase of 10% in tobacco advertising should leadan increase of 2.7% in
consumption (i.e., an advertising elasticity ofmd@d equal to 0.27).
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2.4.4. Protection against passive smoking

Environmental tobacco smoke (ETS), or passive sngpks known to affect
health and is a source of smoking-related extdresli Protection against ETS is
considered a best practice in most comprehensiidactm control strategies in
developed countries. In Switzerland, smoking bamspublic places were only
recently implemented at the cantonal level. Th& fianton to adopt a comprehensive
ban was Ticino in 2007 At the national level, a general smoking ban Iiding
some exceptions) came into force in April 2010 olysmoking ban has several
potential implications, and a comprehensive assessmof this policy intervention
requires that we take into account all related ic@mations. Do smoking bans reduce
exposure to ETS? Do smoking bans have any immedietdth impact besides
reducing long-term effects on health through reduegposition to ETS? Is this
policy effective at deterring people from smokingemcouraging them to quit? Does
it have any impact on the economic activity of bansl restaurants? And finally, is

this policy cost effective?

Evidence that exposure to environmental tobacccksniBTS) increases the
risk that adults will develop fatal diseases fiesberged in 1981 (Hirayama 1981,
Trichopoulos 1981). Since then, many epidemioldgtadies have been carried out,
and reviews have now concluded that passive smagiagause of serious disease in
adults and children (U.S. Department of Health Hodhan Services, 2006, Gerbase
et al. 2006). As findings from Ireland, Spain and the US#Aygest, smoking bans are
effective in reducing ETS in indoor air (Goodmeahal. 2007, Lopezet al. 2007,
Repaceet al. 2006). Evaluating the impact of the Finnish natlosmoke-free work-
place legislation, Heloma and Jaakkola (2003) fimat employee exposure to ETS
for at least 1 hour per day decreased during aad-fgdlow-up period: from 51% in
1994 to 17% in 1995 and 12% in 1998. Edwagtial. (2008) demonstrate that the
New Zealand smoke-free regulations resulted in% @i2crease in self-reported ETS
exposure. Similarly, Verdonk-Kleinjagt al. (2007), who examined the consequences
of the workplace smoking ban in the Netherlands] f& significant decline in self-

reported ETS exposure.

To assess the health impact of smoking bans indatgestaurants, several
international studies have examined the decreaselfireported sensory symptoms
(eye, throat and nose irritation) and respiratgmpoms (cough, shortness of breath,

increased mucus production) (Schaller and Potsthkeger 2005). In Ireland, the

6 Smoking bans were implemented in 2007 in Ticin®0A8 in Grisons, in seven cantons in 2009 anddmnekt of
the country in 2010.
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percentage of bar staff reporting any respiratgmggoms has declined significantly,
from 65% to 49%, and reporting of sensory symptbasdeclined from 67% to 45%
(Allwright et al, 2005). In Scotland, sensory aedpiratory symptoms in bar workers
decreased from 79.2% to 53.2% after only 1 monttiobdbw-up (Menzieset al,
2006). Farrellyet al. (2005) find a significant decrease of sensory dgmg in New
York hospitality workers (from 88% to 38%). Goodmeaial. (2006) find a 28%
decline in respiratory symptoms and a 50% declingensory symptoms among pub
workers in Dublin. It has also been shown that cédns in exposure to
environmental tobacco smoke had a negative short-tempact on hospital
admissions for coronary heart disease (Khueteal. 2007). Smoke-free legislation
affecting workplaces, restaurants, and childcamdliias has been shown to be
effective in reducing death by Sudden Infant D&athdrome (Markowitz 2008).

Effects on the behavior of current smokers are abanterest, as it is
important to determine if these bans were effedtiveeducing tobacco use. Several
studies report positive effects of smoking bangeentions to quit smoking, smoking
cessation, and sales of tobacco products (Asthmd&aspiratory Foundation of New
Zealand 2005, Fonet al. 2005). A review of 26 studies on the effects obkefree
workplaces by Fichtenberg and Glantz (2002) coreduthat workplaces that are
completely smoke-free are associatediti a reduction in absolute smoking
prevalence of 3.8% The impact of protection against passive smolongsmoking
behavior has been investigated in previous studiestly with respect to smoking
bans on the workplace and with a focus on the Indahaviors of workers in the
hospitality sector rather than those of the genpogulation (Longoet al. 2001,
Evanset al. 1999, Fichtenbergt al. 2002, Bitleret al. 2009). These studies have
rather heterogeneous conclusions regarding pofiegteseness. Gallust al. (2007)
examine the effects of the Italian smoke-free ragoms and find a significant
decrease in the prevalence of smoking in the Hajj@neral population between the
pre- and post-ban surveys (from 26.2% in 2004 t8%4in 2006). Also, the number
of cigarettes smoked per day decreased from 152004 to 13.9 in 2006. Heloma
and Jaakkola (2003) show that the Finnish smolkefiegislation has resulted in a
drop in prevalence of 5%. Further evidence comemftevy et al. (2004), who
review studies on the effect of tobacco controliggeé on smoking rates. They
estimate the magnitude of the effects of differésthacco control policies and
conclude that clean air laws, in addition to higteetes, can have a large impact on
smoking rates. Hylan@t al. (2008) examine whether smoke-free regulations will

cause customers to transition from smoking insidespto smoking inside homes.
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They find that smoking at home is not more frequenta smoke-free country

(Ireland) than in the United Kingdom, where there o smoke-free laws in place.

An exhaustive review of 97 studies assessing thenauic impact of
smoking bans on the hospitality sector revenugsdasented by Scollet al. (2003).
The authors focus on the methodological quality &mel funding sources of the
studies. Quality is assessed using four criteriagé, 1992), i.e., whether the study
uses objective data (tax receipts, turnover, emmpéyt statistics), multiple points in
time (before and after the law was created), s$iedis methods that control for
random fluctuation and statistical methods thattrabrior overall economic trends.
The authors find that none of the tobacco indutngded studies meet all four
criteria and that only 3% of studies funded by adependent source report that a
smoking ban has had a negative impact. In the esupliblished in peer-reviewed
journals, two main methodologies emerge. When niangitudinal observations are
available (for example, monthly data on turnoveresal years before the law and for
the whole period after the law), time-series analys usually used. The models
estimated account for underlying economic trends] the data are seasonally
adjusted (Wakefieldet al, 2002; Bartosch and Pope, 2002; leil al, 2004).
However, when such data are not available, othena@uetric techniques are used.
Adda et al. (2007) measures the impact of a smoking ban irtl&wb as the net
difference between the outcomes (turnover, cliebtfpre and after the law for a

treatment and a control group.

To date, only a few studies have analyzed the Ieaslbnomic effects of a
smoking ban. Glantz and Ong (2004) make projectiegarding the cardiovascular
health and economic effects of a smoke-free law @@ after implementation and
also estimated its evolution after 7 years. Theymete that the law will prevent
1,500 myocardial infarctions and 350 strokes inUWls& in one year. This represents
savings of $49 million in medical costs. Other ggchave also provided an estimate
of the savings that would be possible if exposuszewprevented. Zollingeet al.
(2002) estimate the economic costs of second-harudkes exposure for the residents
of Marion County in Indiana (USA). The morbiditycamortality costs are assessed
separately for both adults and children. Using ¢bsts related to seven different
illnesses, the authors isolate total costs of $8haillion that would be avoided if
exposure is prevented. A similar study by Water808 based on data from
Maryland indicates $597.5 million in total estinteosts that could be avoided,
including the cost of physician visits, visits teetemergency room, hospitalizations,

and premature death.
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The first-best policy for reducing exposure to E$&®learly to ban smoking
in public places. However, such measures do notweshe problem entirely because
exposure in private homes still remains a key conddecause it seems difficult to
ban smoking at homes, a second-best policy sucanagicrease in taxes or the

provision of information about the consequencelSTH might therefore be essential.

2.4.5. Smoking cessation support

A significant proportion of current smokers exprasgesire to quit. In 2007,
54% of Swiss smokers wanted to quit, but only 10Bhed to do so within the next
thirty days and 30% within the next 6 months (Keb¢ al. 2008). These numbers
indicate a significant desire to quit among smokersalso reflect the high perceived
cost of quitting. A large proportion of these indivals eventually make an attempt to
quit, but long-term success rates are quite low, iadividuals often make several
attempts before successfully quitting. The jusdificn for smoking cessation
intervention has often been debated, with the medunter-argument being,
regardless of the effectiveness of the measuremmg] that resources should not be
used to correct unwise past (informed) decisionsherpart of particular individuals
(i.e., smokers are seen as responsible for theswption).

The benefits of smoking cessation have often bemtemwated. Smoking
cessation has both immediate and long-term headtieflis. Short-term benefits
include decreased blood pressure, improved sendastd and smell, and better
breathing. Long-term benefits include a significdrap in the risk of premature death
(mainly associated with coronary heart diseasekstrand lung cancer), especially if
individuals quit in early adulthood (Doé#t al. 2004). However, even later in life,
cigarette smoking remains one of the most prevémtabusesof disease and
premature death (Allen 2008), and there is compglievidence of benefits of
smoking cessation for older individuals (Vaugelal. 2003, Dollet al. 2004). The
perceived costs of smoking cessation - mainly wainél symptoms such as craving,
insomnia, or irritability — are important and cam lowered via appropriate smoking
cessation support. In addition, potential weighthgdter cessation — with the average
gain reaching approximately 4-5 kg (Frooet al. 1998, Klesgeset al. 1997,
Williamson et al. 1991) - can seriously deter those who otherwisghtméattempt to
quit (Meyerset al. 1997).

Smoking cessation interventions include any intetiee that aims to

improve the long-term abstinence rate and to prevelapse. A large number of
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intervention programs exist, some of which havevenoto be highly effective at
improving long-term abstinence rates. The most lyidesed smoking cessation
method is unaided cessation, often referredcatd“turkey quitting. The long-term
success rate of cold-turkey cessation is aroundb8ccan be significantly improved
with effective cessation intervention devices, uithg pharmaceutical cessation
support. However, it is likely that underlying imlual characteristics that are
positively correlated with successful cessationhnhigiso be correlated with use of
smoking cessation medical help. Among the wide eanf smoking cessation
intervention tools, non-pharmaceutical methods khobe distinguished from
pharmaceutical ones. Non-pharmaceutical methodtudac numerous strategies
besides cold-turkey cessation. For instance, one might reduce in cop8am
gradually in preparation for stopping smoking, seel-help sources (i.e., web-based
programs, books), find a substitute (i.e., smolketebacco, an electronic cigarette),
use quit lines, engage in medical counseling (eef clinical interventions), attend
group therapy, or use alternative medical appraa@le, acupuncture and hypnosis).
There is conflicting evidence or even no scientdiddence of the effectiveness of
some of these approaches. Fadbal. (2004) provide some evidence that reduced
consumption can increase the probability of qugttibut a recent Cochrane review
indicates no difference between the quit ratesceatenl with suddenly quitting and
gradually reducing consumption (Lindsenal. 2010).

Table 2.4:Effectiveness of smoking cessation interventions

Intervention Improved long-term abstinence N¥
rate vs. no intervention, OR
(95% C.1)
Advice to quit by a physician 1.34-1.9 7
Clinical intervention 43
Minimal counseling 1.3 (1.01-1.9

Low intensity counseling 1.6 1.2-2.0
High intensity counseling 2.3@.0-2.9

Counseling 58

Self-help 1.2 (1.02-1.3

Telephone counseling 1.2@1.1-1.9

Group counseling 1.3@0.1-1.9

Individual counseling 1.7 @.4-2.09
Acupuncture 1.1Q.7-1.9 5
NRT 1.7 (1.6-1.9) 70
Bupropion SR 1.61(1-2.9 12
Varenicline 3.02.1-4.) 4

Source: Fioreet al. (2000) and Wt al. (2006). a) Number of studies used in the meta-
analysis.
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Pharmaceutical interventions include nicotine reg@haent therapies (NRTS)
and nicotine-free medications. NRTs partially netighe withdrawal symptoms that
people experience when they quit by compensatinghfe lack of nicotine in the
organism. There are several NRTs currently availabkr the counter in Switzerland,
including patches, gum, inhalers, lozenges and |Inggiaays. Two nicotine-free
medications are available in Switzerland by medipedscription only (A-list):
bupropion (brand name Zyban ®), the exact modectidbm of which is still unclear
(Compendium of Swiss Drugs 2002), and vareniclibearfd name Champix ®),
which relieves symptoms of nicotine withdrawal didcks the reinforcing effect of
continued nicotine use through an antagonist arahiag action (Gonzalest al.
2006). Bupropion and varenicline have been founoketeffective versus a placebo in
several randomized controlled trials. Fieteal. (2000) and Wet al. (2006) provide
a comprehensive review of the effectiveness ofousriapproaches. The results of
these treatments, indicated in terms of their efiecthe treatment group as compared

to that of a placebo on a control group, are surizedin Table 2.4.

Smoking cessation drugs has been found to be #estiee in several
studies (Bertranet al. 2007, Hallet al. 2005, Warner 1997, Cornwt al. 2006). In
comparison with other cessation interventions,ubse of SCT has a higher cost per
life-year, but it is essential to a comprehensolgatco control strategy and might be
the only effective way for long-term smokers totg@ther economic considerations
focused on the effect of price (Tauras and Chalaug®03), OTC status conversion
(Keeleret al. 2002), health insurance coverage (Halpiral. 2007), or advertising
(Avery et al. 2007). The analysis of smokers’ preferences fochsproducts
constitutes one of the empirical areas of studjnisfdissertation (see Chapter 5). The
flexibility of public health policy with respect tpharmaceutical products is limited
because they are privately delivered (producedsahd by private firms). One can
argue that because of excess regulation and liffiitadcial resources, access to such
products is not optimal (Novotnyet al. 2000), providing a justification for
government intervention. However, the perceivedefienof these products could be
enhanced by better information on the benefitsnobldng cessation. Governments
could also create less strict regulations for sofrthese products by converting them
to OTC status, facilitating the drug registratiomogess, deciding on the
reimbursement by the social health insurance (Ceftrigl. 1998, Burnst al. 2004),
and creating incentives for innovations (Novotetyal. 2000). Public intervention

could also be used to adjust the high price ofal@educts, which currently limits
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access for disadvantaged individuals among whonmkgigds more prevalent and

cessation often less successful.

45



Appendix A: Successful cessation, education, anddome

| pooled data from the 2001-2007 editions of thésSwWwobacco Monitoring
Survey (Kelleret al. 2008), a nationwide, cross-sectional survey of6®dyear-olds
conducted annually in Switzerland since 2001. Eqahrter about 2,500 individuals
are interviewed by phone in French, German ordtelresulting in a total of about
10,000 observations per yéaiCombined, the seven cross-sections consisted of
70,216 respondents. In addition to demographicsaibeconomic information, the
database contains a large number of variablestketat smoking history and current
smoking behavior. From the base sample, | congiduaine subsample which
consisted of current and former smokers, aged 18 arer, who had recently
attempted to quit. To distinguish between succéssfd unsuccessful quitters | had
to exploit information about individual smoking tasy. | based the construction of
this variable on the work of Lee and Kahende (20@Ho conducted a similar type
of analysis in the United States. Unsuccessfultepgitwere defined as current
smokers who had tried to quit at least once dutirgglast 12 months,e., current
smokers who answered yes to the question “Did yaiossly try to quit smoking
during the past 12 months?” Successful quitterewlefined as ex-smokers who quit
between seven and sixty months ages suggested by Lee and Kahende (2007), |
excluded smokers who quit in the past six montltaibge the risk of relapse is often
very high for these individuals. To study the agsiian between education level,
income, and successful cessation, | conducted vatilite logistic regressions for
men and women separately, and controlled for ageitah status, alcohol use, and

interest in healthy diet. Year dummies were inctutteaccount for potential trend.

Estimation results are shown in Table A.l. We olmsea significant
socioeconomic gradient in successful cessation wispect to both education level
and income. In the group with higher education,atids of being a successful quitter
in comparison with the reference category (compylsalucation) reached 1.39 for
men and 1.78 for women. The influence of higheome levels is comparable in size
for both subgroups (QR,= 1.65 and ORymen= 1.47). We observed that the odds of
being a successful quitter were linked with mardi@tus for both men and women
(ORmen= 1.36 and ORymen= 1.36).

7 Several subgroups of the population were oversearpinen aged 14—24, women aged 14-44 and indivithoats
the Italian and French linguistic regions.

8 The analysis focuses on recent cessation actitich is the reason why | did not include indivadgiwho quit
more than five years ago.
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Table A.1: Successful cessation—Multivariate logistic regrassi

Odds of successfully

quitting
Variables Men Women
Education (reference
category: compulsory)
Secondar 1.13 1.40
y (0.15) (0.15)
Higher 1.39" 1.78"
9 (0.21) (0.23)
Household income
(reference category: up to
CHF 4,000) >
1.13 1.2
CHF 4,000-8,000 (0.12) (0.12)
1.65" 1.47"
More than CHF 8,000 (0.21) (0.16)
Age (reference category: 1-
24 years old) p "
2.20" 1.3
25-44 years old (O%O) (0.15)
2.59" 1.18
45-65 years old (0.37) (0.15)
Married 1.36" 1.36"
(0.12) (0.10)
Heavy drinking (“regular 0.91 1.00
drinker”) (0.08) (0.09)
. . 1.08 150"
Interest in healthy diet 0.19) (0.19
N 2,691 3,599

Standard errors in parentheses;***significant at ¥&ignificant at
5%,;*significant at 10%.
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Part Il

Empirical essays

This section consists of three empirical essayitgp at different aspects of
smoking-related decisions. In Figure I, | preséesst decisions as taken successively
over time in order to visually locate the three tattions. In the first essay, |
investigated at the impact of tobacco control exitenes on smoking behavior.
Specifically, | used retrospective information amaking behavior of individuals
from a cross-sectional sample to reconstruct tisemoking history. Individual
smoking status over time was linked to nationaterchanges and to per capita
tobacco control spending in the Swiss regions, rotlimg for a set of individual
characteristics. The second essay uses best-voalsigs a survey based method, to
rank the adverse effects of tobacco use accordintdir potential to deter 14-19
years old individuals from smoking. The relativepmntance of 15 items, including
long-term and short-term health and non-health egmsnces, were assessed. The
third essay analyzes the demand for smoking cessdtiigs using stated preferences
data from a discrete choice experiment. Such medita are aimed at relieving
withdrawal symptoms associated with smoking cessadti order to prevent relapse,
i.e., to increase the chance of successfully ggitin the long term. | assessed the
relative importance of the most important charasties of such treatments (i.e. price,
efficacy, side-effects, weight gain attenuation awmdilability) and was able to attach

monetary values to these characteristics and tacawsahs as a whole.
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Essays on the economics of smoking

Essay 2

dee
. . . Essay 1
Pereeption of snoking- .
1 ! & T
' Ihe impact of tobacco
related adverse 1
control expenditnres on
CONSCANCNCCs ANy . A
snoking decigions

youtns

N \

initiation cessation successful quitters

(ex-smokers)

(—1—\

b e

Y Y

Y

unsucecessiul
quitters

non-smokers smokers T \

relapse
Necnny ©
Essay 3
Assessing preferences for
improved snoking

cessation medications

Figure I: Overview of the empirical essays
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3

The impact of tobacco control expenditures on
smoking initiation and cessation

Abstract

In 2007, regular and occasional smokers accounied8® of the
Swiss population aged 15 and above, whereas thgopion was
significantly higher ten years earlier (33 %). Thaper uses data
from the 2007 edition of the Swiss Health Surveyniestigate
the association between overall tobacco controkedjiures and
the decline in smoking prevalence. Smoking initiatiand
cessation were analyzed separately using discrete@ntinuous
time hazard models. After controlling for pricesdamdividual
characteristics, | find evidence that tobacco aingxpenditures
significantly increase the probability of smokingseation. In
contrast, in most specifications the impact of twla control

spending on smoking initiation is not statisticallgnificant.

Keywords: tobacco control expenditures, smoking initiation,

smoking cessation, hazard models
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3.1. Introduction

The epidemiologic transition from communicable dis to chronic diseases
such as cancers and cardiovascular diseases thaisdo developed countries has
given rise to increasing worry about unhealthy b@ra like smoking as a public
health issue (Kenkel 2000). In Switzerland, smokielgted conditions accounted for
more than 11% of all disability-adjusted life ye#ost in 2002 (OECD/WHO 2006),
making it the major risk factor for burden of disea indeed, its importance
significantly outweighed that of alcohol misusehigh cholesterol. In 2007, regular
and occasional smokers accounted for 28% of thessSwopulation ages 15 and
above, whereas the proportion was significanthharg(33 %) ten years earlier. This
decline in tobacco use has many potential explaydtrctors, including tobacco
control, cultural changes, or even demographicceffeDuring the same period
(1997-2007), there was a substantial increase enréisources devoted to tobacco
control, which allowed the implementation of vasounterventions aimed at
preventing initiation, enhancing cessation and hiwge exposure to environmental
tobacco smoke at both the national and the locatlde In addition to regular
increases in cigarette prices, tobacco controlnietgions include information
campaigns, advertising restrictions, cessation aippmoking bans in public places,
and knowledge management. Overall spending dedicate tobacco control
amounted to approximately 2.7 Swiss Fran@HF) per capita in 2007, with the
Tobacco Prevention Fund, financed by a speciabtagigarettes, as the main funding

source.

The aim of this study is to assess if, and to vel&tnt, recent tobacco control
efforts are independently associated with the dedh smoking prevalence. Because
changes in prevalence (i.e., the “stock” of smokerg the result of changes in
smoking initiation and cessation rates (i.e., thews” of new/former smokers) and
because both decisions may have substantiallyrdiffedeterminants, | separately
analyzed the association between tobacco contfaitefand the propensity to start
and quit smoking. The best way to study the indratessation process would be to
exploit a panel dataset that covers a sufficielthg time period and that contains
detailed information about smoking behavior. Beeawssich a database is not
available in Switzerland, | used an alternativerapph. Drawing from the works of
Douglas and Hariharan (1994), Douglas (1998), Eormtd Jones (2001) and Lopez
Nicolas (2002), | constructed a pseudo-panel usindividual retrospective

information about smoking behavior from a crosgiseal survey (smoking status,

®1CHF 1 USD.
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age at initiation, and time elapsed since cessatind analyzed the data using hazard
models. This type of analysis has numerous advastager a simple cross-sectional
approach. First, as cigarette prices are uniforn®witzerland, it is not possible to
identify the effect of price in a cross-sectionednfiework. Second, this type of
analysis is well suited to the theoretical framédwior which an individual makes the
decision to start (or to quit) smoking at each poirtime by comparing the utility he
derives from starting (quitting) and the utility hierives from staying abstinent
(continuing to smoke). Finally, the longitudinaltmee of the data allowed me to
control for potential time-invariant unobservedioe@l factors that might influence
both smoking outcomes and tobacco control spend@aygeral studies that have used
hazard models in the field of tobacco consumptiamehbeen conducted in the UK,
USA and Spain, but such studies have never beatucted in Switzerland, and none

accounted for overall tobacco control expenditures.

| used individual data from the 2007 edition of Bwiss Health Survey in
addition to price and tobacco control informatian dssess the extent to which
tobacco control expenditures influence the proligbdf initiation and cessation. |
modeled both decisions separately using contindioos and discrete time hazard
models, controlling for gender, education, natigpand cohort effects. The results
consistently show that tobacco control spendingetapositive impact on smoking
cessation rates, but | do not find compelling en@ethat tobacco control spending
influenced smoking onset. In the next two sectidnprovide an overview of the
related literature and of tobacco control in Switred. | then present the empirical
methodology, describe the data and present thdtgealong with a sensitivity

analysis. Finally, | discuss the policy implicatsoand the limitations of the study.
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3.2. Related work

There is an extensive body of international literatthat discusses the
relationship between cigarette price changes abdctto use, making it the most
documented economic determinant of smoking. Degpéeediversity of the applied
methods — i.e. time-series, cross-sections, aggpeégdata, individual-level data —
most of the studies identify relatively similar diiges for the price elasticity of tobacco
consumption in the general population (with theultss clustered around -0.4)
(Chaloupka and Warner 2000). The effect of cigargitices on smoking among
young people has also been extensively investigdbed the results are more
ambiguous. Some arguments indicate that young pewopl more responsive to price
changes: e.g., they are less addicted and have fewaacial resources (DeCiced
al. 2002). However, other factors could explain theeptial lack of responsiveness of
youth to price changes, such as their need to tepéed by their peers at almost any
cost. In contrast, only a few econometric studsehassessed the impact of tobacco
control expenditures on smoking prevalence or amsion. Most of these studies
were conducted in the United States and were lthiteparticular states (CDC 2001,
Hamiltonet al. 2000). Some of them are focused on youths (eagraket al. 2005),
or do not account for price changes. In a studyasrelly et al. (2003), the authors
compare the data for states in which large-scabgrpms were implemented with
data for the rest of the country and show thatgases in funding for tobacco control
reduce tobacco use. In another recent study, Bare¢lal. (2008) examine the
association between tobacco control program expaedi and changes in adult
smoking prevalence, controlling for price, and fiath independent association
between expenditures and reduced smoking preval@aceaset al. (2005) estimate
a two-part model of cigarette demand using repeateds-sections to investigate
youth smoking decisions. They find that per-capitading for tobacco control has a
significant and negative effect on smoking paratipn and on the number of
cigarettes smoked per day. In contrast, Marlow @20ihds no association between

tobacco control spending and smoking participation.

These analyses, however, do not indicate what o the reduction in
tobacco use is due to reduced initiation and wizat {3 attributable to enhanced
cessation. Previous studies using retrospectiverrimdtion on smoking to estimate
hazard models focus on the effect of price (Douglag Hariharan 1994, Douglas
1998, Forster and Jones 2001 and Lopez Nicolas)2082se authors, in line with a
recent study by DeCiccat al. (2008a), find a positive association between price

changes and the probability of quitting and idgnéfweak or non-existent effect of
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price increases on smoking initiation. ContrariwiSauraset al. (2001) find that
higher prices induce fewer initiations. Focusingyoning adults and also using time-
to-event data, Tauras (2004) find that increase<igarette prices significantly

increased the number of quitters in this age group.

Using discrete-time hazard models, Farradlyal. (2009) investigated the
effectiveness of a specific national smoking préieencampaign targeted at youth.
The authors find that greater exposure to the canpdecreased the probability of
initiation. A recent study by Ciecierskit al. (2010) considers the impact of state
tobacco control program expenditures on young adsithoking behaviors and finds
that increased expenditures are associated wiginger number of quit attempts. In
Europe, Schaagt al. (2008) shows that countries with better developszhcco
control policies have higher cessation rates. Ndysof this type has been previously
conducted in Switzerland, and no study has comsidehe impact of price and

tobacco control spending on both initiation andsaésn.
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3.3. Tobacco control in Switzerland

According to the WHO, the best practices in tobacoatrol include five
categories: price increases, the dissemination nédrmation, advertising bans,
protection against environmental tobacco smoke JEM8 cessation support (WHO
2003). These measures not only are effective inénting smoking-related behavior
but also have been proven to generate high retumns:their benefits in terms of
disability-adjusted life years (DALY) are high coarpd to their costs. Table 3.1
presents estimated cost effectiveness ratios ilardgber DALY saved as computed

by Shibuyaet al. (2003) for the western European region.

Table 3.1:Cost effectiveness of tobacco control interventions

Average cos-effectiveness

Intervention ratio (USD/DALY)

Doubling the highest tax 13 [10-17]
Smoking ban in public places 358 [263-503]
Comprehensive advertisement ban 189 [140-266]
Information dissemination 337 [248-479]
Nicotine replacement therapy 2,164 [1,604-3,024]

Source: Shibuyat al. (2003); 95% confidence intervals in brackets.

Switzerland was late to enter the field of tobacoatrol in comparison to
other developed countries. In 2006, a scale wastaaied to evaluate the national
efforts dedicated to tobacco control (i.e., theegrof cigarettes, smoke-free public
places, information campaigns, advertising bansaltine warning labels and
accessibility of cessation treatments). Among 3@COEcountries, Switzerland was
ranked 18, mainly due to its relatively low prices and fgipermissive legislation
regarding product availability, tobacco advertisiagd ETS (Joossens and Raw
2006). In recent years, we have observed a cldéicpl will to strengthen tobacco
control at both the federal and the cantonal |elis tendency is well illustrated by
the recently implemented smoking bans, by moreriétive pack labeling and by
important price increases. In Appendix A, | presanbrief overview of tobacco

control in Switzerland.

The actors in tobacco control in Switzerland areerous and can be sorted
into three categories: the federal government, ddrgonal governments and non-
governmental organizations (e.g., AT, the Swissc@areague, CIPRET). Broad

policies for tobacco control are defined at theefatllevel, and as a result, nationwide
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programs involving a series of measures have begiemented. The first large
national program, th&Global Tobacco Program,”was in place from 1996 to 1999.
Although it did not achieve its prevalence reduttigoal, the program funded
research projects and helped to construct a netwbnsartners that are active in
tobacco control. The second nationwide programgdaoted from 2001 to 2008, was
built on three main objectives: preventing initatj supporting cessation and
protecting against ETS. In line with its objectiviegislative measures were adopted
and information campaigns were launched. In Takke Blist some behavioral and

legislative measures that were implemented withénrtational programs.

Table 3.2:Selected list of tobacco control interventions

Behavioral interventions Description Year(s)

New enjoyment — without tobacco Nationwide campaign 1992-2000
Smoking hurts Nationwide campaign 2001-2003
Smoking hurts — more air! Nationwide campaign 20085
BRAVO, life, not smoke Nationwide campaign 2006-200
Life, not smok: Nationwide campaic 200¢
Life, not smoke — makes sense, doesn’tit Natidevdampaign 2009
Stop smoking site Help to stop smoking As of 1997
Smoke-free workplace Help geared toward businesses ~ 2006-2009
Non-smoking experience Help geared toward schddtem 2000-2010

Cool and clean National tobacco control program fOEOO 4-2009

sports

Legislative interventions Source Enactment on:

Warning on cigarette packs; obligation t@rdinance on tobacco (OTab) from01.07.1995
declare the tar and nicotine content]lst March 1995

prohibition of advertising aimed at those

under 18 years old

Fixing maximum nicotine, tar andOrdinance on tobacco (OTab) from01.11.2004
carbon monoxide levels with mandatory27th October 2004 (complete revision
declaration on the packet; warning labelsf OTab 1995)

printed in large and explicit letters on the

packet; prohibition of the terms « light »

or « mild »;

Prohibition of smoking in trains andMeasures adopted by the Swis41.12.2005
enclosed public areas and in open publieederal Railways and enterprises

areas and anywhere in undergroundffiliated with the Public Transport

railway stations and shopping malls. Union (UTP)

Additional warnings: color photographs,Ordinance of the FDI (Federal01.01.2008
visual warnings (« stop smoking ») Department of the Interior) on the

combined warnings on tobacco

products of 10th December 2007
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An important turning point for tobacco control invi&erland was the
creation of the Tobacco Prevention Fund (TPF) i8420wnhich was intended to
subsidize large information campaigns, specifieriventions and research projects.
While former interventions had been funded via geneevenues, TPF revenues
come from a CHF 0.026 tax on each cigarette packerdl, we estimate that total
investments in tobacco control at all levels amedrib CHF 20.6 million in 2007 or
CHF 2.63 per capita. It is worth noting that is #07 report on best practices for
comprehensive tobacco control programs, the U.8tgCdor Disease Control and
Prevention (CDC) recommended minimum average pgitecaxpendituresf USD
8.43 in the following fields: state and communitygerventions (USD 3.99), health
communication interventions (USD 1.30), cessatioterventions (USD 2.04),
surveillance and evaluation (USD 0.73) and admiaiitn and management (USD
0.37). By comparison, we estimate that in 2007, tbbacco industry spent
approximately CHF 120 million (i.e., CHF 15.3 peapita) in the following
categories: traditional media, sponsorship (musatifals, nightclubs, and cultural
events), direct marketing (hostessing), and prasnadi the point of sale. We observe
that the tobacco industry shifted its promotionetivities toward new vectors to
circumvent legal limitations on advertising. Weaalsote that the tobacco industry
acquired a very comprehensive knowledge of the \behaand motivations of
smokers and was able to develop complex stratégiesunter tobacco control efforts
(Jeanrenaudt al.2010).

Evaluations of the programs as listed in Table @@ not provide clear
evidence of an independent link between prevergitorts and changes in tobacco-
related behavior (Rudolkét al. 2009, Boggio and Zellweger 2007, Honegger and
Rudolf 2004, Ensmanret al. 2002). In fact, these evaluations were based on
intermediate indicators (e.g., recall rates, urtdeding, and awareness) and provided
evidence of an adequate level of smoking-relatesk mperception within the
population, a high acceptance of tobacco controbggams and clear intentions to
change behavior. This study is intended to fille@ gn evaluations of the association

between tobacco control efforts and smoking-relatgthviors in Switzerland.

58



3.4.  Empirical strategy
Framework and construction of the outcome variables

The retrospective information on smoking included the Swiss Health
Survey allowed me to reconstruct the smoking hystdrindividuals - e.g. the year of
initiation, the number of smoking years, and theedd smoking cessation - until the
year of the survey (i.e. 2007). Therefore, | kntdwve yearly smoking status of each
individual in the sample from his birth to 2007t éach time point, an individual is
whether smoking or not smoking and our interest liemodeling the probability of
transition between the two possible stfteBhe decisions to start and to quit smoking
are analyzed separately. We first focus on thesybafore smoking initiation, and
then on the years preceding smoking cessatiorhdnnitiation analysis, we follow
never-smokers that are assumed to start smokiaggaten time point if the utility
they derive from starting is higher than the utitihey derive from staying abstinent.
Similarly, the cessation analysis focuses on sn®léro are supposed to quit if the
utility they derive from quitting is higher thanethutility they derive from continuing
to smoke (see DeCice al. 2008a for a formal presentation of this framewo¥e
are thus interested in the probability that anvittlial chooses to start (quit) smoking,
given that he runs the risk of starting (quittirthat year. In other words, we are
dealing with conditional probabilities of startifguitting) at a given time point given
that one has not started (quit) at that point, twhicthe definition of the hazard of
starting (quitting). For comparison purpose, | twe different modeling approaches
to deal with this time-to-event data: discrete andtinuous time hazard models. In
both frameworks the same information is neededtesituct the outcome variables,
and to end up with a data set that has the apatedarmat.

We first define the period, usually calledspell or episode during which
individuals face the risk that an eventfaiture will occur. In the initiation analysis, |
analyzed during what time never-smokers are atafisitarting smoking. The relevant
spellis thus the non-smoking period, aadlure is associated with smoking initiation.
| first had to distinguish between all individualkho had ever smoked beféte
(current and former smokers) and never-smokers. [&hgth of the non-smoking

period for never-smokers is simply their age in 20@inus teff. Because they did

10 Unfortunately, the data do not allow us to idgnéifdetailed history of quit attempts and relapses.

1 Individuals who answered yes to the question “Haue smoked more than 100 cigarettes in your lifetime?

2 | make the assumption that individuals are at riskmoking at the age of ten years old (in the Swieslth
Survey, only three individuals over 18,760 statietbre that age).
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not begin smoking, the spells for never-smokershatecomplete; they are said to be
right-censoredFor both current and former smokers, the reledanation is defined
as the age at which the individual started smokiminus ten. In the cessation
analysis, only current and former smokers are thells The measure of interest is the
number of smoking years: i.e., the period duringchndividuals face the “risk” of
quitting. For current smokers, the duration coroess to their current age minus the
age at which they started smoking. These spells@reomplet& (right-censoredl
For ex-smokers, the figure is their actual age mithe number of years since they
quit minus the age at which they statfeth Figure 3.1, | schematically present the

spells and failures for both analyses.

13 We assume that these individuals never quit ptesijo As mentioned above, our data does not coirigonmation
about possible previous quit attempts or relap§esroent smokers.

* For example, the smoking spell of a 42-year-olémoker who started at age 18 and quit 10 yearsimggual to
14.
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Figure 3.1 Duration variables — Spells and failures
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In both frameworks — continuous and discrete tinthe-aim is to estimate
the impact of covariates on the hazards of starfingtting). The main difference
between the two approaches lies in the functiomahfof the underlying (or baseline)
hazard rate. In the continuous time framework, lihseline hazard is a continuous
function of time, whereas in the discrete time fesvork it takes discrete values at
each observation time. However, | expect both aggres to lead to similar results.
The main covariate of interest is the amount ofqagita tobacco control spending.
The identification strategy was based on the faat amounts allocated to tobacco
control vary over years and across regions. Thisvad me to assess the impact of
overall tobacco control expenditures on the prdigibdf smoking initiation and
cessation, controlling for price changes and adeindividual characteristics. |

present the two modeling approaches separately.
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Continuous time semi-parametric hazard model

Several parametric and semi-parametric regressiodets are available to
investigate the association between the independaridbles and the hazards of
starting and quitting in the continuous time fraroekv Parametric models require the
researcher to make an assumption about the shapkeeofiazard function; they
provide inconsistent estimates if the distributadrthe hazard is misspecified. Some
parametric specifications are flexible enough t@roeme this problem (e.g., the
generalized gamma model), but they are often diffito estimate. Semi-parametric
models are less restrictive because they do nobsm@ny assumptions about the
shape of the hazard over time. For this reasohpke to use the Cox proportional
hazard (Cox 1972) semi-parametric regression miodebth smoking initiation and
cessation analyses. In addition, its results asdyemterpretable, and, as mentioned
by Greene (2003), it isa‘ good compromise between the strictly non-parametr
Kaplan-Meier estimator and the excessively strieduparametric models.Within
this framework, it is assumed that there is a comibpaseline hazard function and
that the variables shift this baseline hazard mlidatively. We have the following

general specification:
h(t[x(),2)=hy () (x(t).2 (3.2)

Whereh (t)is the baseline hazard that only depends on tithe The function
(X(t), 2)includes both time-varying X(t)) and time-invariant ) covariates. An

interesting feature of this model is that no paramzation is needed fdy (t).

However, functions related th (t) can be retrieved after the estimations conditional

on the coefficients estimated from the Cox modék Tunctional form for (x(t), z)

must be fully specified and is usually exponentlith k time-varying and time-

invariant covariates, we end up with:

x®),z)=exp(xO+..+ xXO+ z +..+ Z; ) (3.2)
I employed the following general specification &r individuali at yeart in regionr:
h(®)=h®exp(,R+ ,TC + 'Z) (3-3)

Whereh(t)is the hazard of starting (or quittind), (t) is the baseline hazar#, is the

real price of cigarettes at yeaT G, is the per-capita tobacco control expenditures at

yeart and in regionr, andZ is a vector of individual characteristics. Our mai
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coefficient of interest is,. The exponentiated coefficients are interpretedhas

factor by which the hazard is multiplied followiagl-unit increase of the covariate.

Discrete time hazard model

We focus on the conditional odds of starting (Guift smoking at each time
point, given still being in the sample at that tirkeeping the same notation as above,

we have:

ht[x(®).2) _ h()
1-h(|x(®,2) 1-h ()

exp( X O)+...+ X0+ z,+.+ z,) (3.4)

i
After taking the logs, we obtain the logit of thezhrd as dependent variable:

hijx0.2 - "o

n - In . (3.5)
1-h(t|x().2) 1-h (1)

XOF .+ X O z, +.+ 7,
Practically, the time is treated as discrete, ardummy variable for each analysis
time point is introduced, giving rise to discreedues of the baseline hazard. We thus

have the following general specification for anividual i at yeart in regionr:
logit(h()) = ,+ ,R+ ,TC, + Z (3.6)

where are time dummies. The effects of the covariatesttmn outcome are

t

straightforward to interpret.

Dealing with recall bias

When providing retrospective information in selpoeted surveys,
responding to questions such as “How long ago did stop smoking?” or “How old
were you when you started smoking?”, individuaks léely to give answers that are
clustered in specific years (values), leading t@tws called recall bias or recall error.
I illustrate this issue using Figure 3.2, in whickhow the distribution of years since
the individuals in our sample quit. From ten yesirge quitting, we observe a high
density of responses that are multiples of 5. Beeahe survey was conducted in
2007, the corresponding “problematic” years are719992, 1987, etc. When we
look at the reported age at smoking initiation (ifeg3.3), we observe clustering of

responses at ages 16, 18, and 20 years old.
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Figure 3.2: Reported years since quitting
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Figure 3.3: Reported age at initiation
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Kenkel et al. (2004) shows that reporting errors produce dowdwaased
estimates of the effect of price on smoking deaisidAs suggested by Lopéz Nicolas
(2002), | simply control for recall error using indtor variables that equal one for
years at which recall error is more likely, i.er feears corresponding to 10, 15, 20,
25, and 30 years since quitting in the cessatiatyais. Kenkelet al. (2004) show
that smokers consistently report the age at whiely began smoking, even 20 years
later. However, it seems likely that initiation agaich as 15, 17, or 19 years old are
underreported in favor of 16, 18, and 20 years Bl excess probability of starting
at these ages is already accounted for in the \@dltiee baseline hazard for 6, 8, and
10 years at risk.

Dealing with potential endogeneity

It is likely that unobserved region-specific fatdnfluence both smoking
outcomes and the evolution of tobacco control sipgnd-or instance, the attitude of

the general population towards smoking might alsttuénce political decisions
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regarding the implementation of anti-smoking peltl In order to reduce the
potential upward bias of the tobacco control spegdioefficient if stronger attitudes
against smoking influence both the implementatidn policies and smoking
outcomes, | exploit the longitudinal nature of tth@ta in including region fixed-
effects (FE) in every model. In the continuous tifnamework | also use an
alternative approach, assuming that the differerineattitudes towards smoking
might be included directly in the baseline hazartherefore conducted a stratified
Cox estimation in which the baseline hazard isvedid to differ by region. In other
words, with the stratified approach, we relax tBsuanption that everyone faces the

same baseline hazafg(t). Stratifying by regions, we obtain the following:

h(t) = h,(Hexp(x(1),z,, ) if individual I is in region 1;
h (t) = h,()exp(x(t),z,, ) if individual I is in region 2;

3.7)
h(t) = h,,(Dexp(x(),z,, ) if individual i is in region 6.

It is worth noting that the issue of endogeneitypisbably not completely
solved here. There are other potential sourcesias, Isuch as the influence that
changes in smoking participation might have on dheeptability of new tobacco

policies.

Estimated models

| first conducted a simple analysis of smoking piexce. Using annual
prevalence data for the regions from seven wavéseoBSwiss Tobacco Surveys and
price and tobacco control expenditure data forcthreesponding years and regions, |
conducted a simple panel analysis with region figidcts. Then | used Cox’s partial
likelihood estimator to estimate the continuousetimodels (see Greene (2003) for
details), and logistic regression to estimate ikerdte-time hazard models. | used the

same set of variables in the initiation and cessainalysis, except for recall bias and

5 DeCiccaet al. (2008b) propose an explicit measure of the “antidéngp sentiment” that they use in smoking
participation and initiation models.
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cohort dummies. All estimations were performed gsBtata version 10.0 (Stata
Corp., Texas, USA).
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3.5. Data
Sources

The data analyzed in this research come from skesetaces. | distinguish
between micro-level data on smoking-related behaai individual characteristics
and macro-level data on tobacco control expenditarel tobacco prices. Micro-level
data are drawn from the 2007 edition of the Swissltt Surveﬁf’, which contains
detailed information on 18,760 individuals agesahfl above. Price data and data on
aggregated per-capita tobacco control expenditemse from other sources as

described below.

Analysis samples

| restrict the analysis to individuals that fabe tisk of starting (quitting) in

1980 and later. | therefore end up with a suffitietong time period to capture the
effect of price, without straying too far from theriod during which tobacco control
spending substantially varies (i.e., 1997-2007 ritiation analysis was focused on
individuals with complete relevant information bam1970 and later, i.e. at risk of
starting in 1980 and later (n=4,353). For the dimsanalysis we kept all individuals
with complete relevant information that were ak 166 quitting in 1980 (n=6,464) and
later (Table 3.3.)

Table 3.3: Analysis samples corresponding to “at-risk” yeed8@2007

Analysis At risk since n N

Initiation 10 years old 4,353 82,245

Cessation Smoking 6,464 106,502
initiation

n is for the number of individuals; N is for the
number of person-years.

Tobacco control expenditures and price data

Various parties are engaged in tobacco controlwiizerland at the national
and local levels, including cantonal health promotservices and non-governmental

organizations (NGOs). Unfortunately, there is ntadsource that contains detailed

® The Swiss Health Survey has been carried out évgmars since 1992. The 2007 edition was condusted
representative sample of about 30,000 househaidshich one person aged 15 or above was randoméytsel
With a 60% response rate, the whole sample contdi@gtb0 individuals.
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and disaggregated information about tobacco corgxplenditures. Information is
available on overall expenditures, but it is nosgble to determine precisely how
much was spent on individual interventions. Infotiora on tobacco control
expenditures at the national level is fairly conpleespecially for years after the
creation of the TPF in 2004. At the regional levégta was collected through
telephone interviews and questionnaires were sethid person in charge of health
promotion in the 26 cantons. The respondents wekedato indicate the total amount
spent on tobacco control for each year between 28872007 in the following fields:
youth information campaigns, information and pulaigareness, cessation support,
protection against ETS and knowledge managemespdReents were also asked to
describe the trend of tobacco control expenditiresveen 1990 and 1997, and if

easily available, to provide data on this period.

| aggregated tobacco control data for six of theesemajor regions of
Switzerland. The seven major regions are the Lakee@a Region, Mittelland,
Northwest Switzerland, Zurich, Eastern Switzerla@dntral Switzerland and Ticino.
Observations from the Northwest region were exadudee to a lack of accurate
information about tobacco control expenditures tloe two main cantons in the
region. The data were aggregated for two reasonst, Bince expenditures in one
canton could have some impact in neighboring canttitere might be some cross-
canton influence of tobacco control spending. luas=d that this “overlapping”
impact is likely to be more severe between cantblas between larger regions.
Second, | did not observe sufficient policy vanatiwithin the period for small
cantons such as Al or GL. | did not account foréffect of legislative measures such
as smoking bans in our analysis because almost #iem came into force at the end

of the observation period (in 2007 and later fopkimg bans).

To obtain comparable figures, | divided the totddetcco control expenditures
in each region by the mean population in the cpoeding year. | thus obtained per
capita tobacco control expenditures, which refi@d¢te overall resources allocated to
tobacco control in each region from 1997 to 20@#.tRe years prior to 1997, | made
the assumption that expenditures were null befé@891and used the estimated trends
about the evolution of expenditures between 1990 4897 expressed by the
respondents in each region. Other assumptionst gired1997 expenditures are
tested in the sensitivity analysis.

Tobacco control expenditures can be consideredtlasr e flow or a stock
variable. For the first variable type, the amoyperg during a particular year has an

immediate and exclusive effect during that yearwkler, we can expect that
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“measures implemented in any one year have lastfferts on smoking behavior in
future years” (Farrelly et al. 2008). For these reasons, | constructed two distin
tobacco control expenditures variables that | testising different models: 1)

expenditures in the current year and 2) cumulaigenditures (current expenditures
and past expenditures discounted by 25% per yeauggested by Farrellgt al.

2008), computed as follows for each year

cum_exp = exp +0.75em +O.5q>_<E +0'25?—)§ (3.8)

I combined information from the Swiss Statisticalffi® and Swiss
Cigaretté’ to obtain a series of price data for the averagarette pack (20 units) at
the country level (there are no regional differendetween cigarette prices in
Switzerland). | deflated price and tobacco contlata by the Consumer Price Index
(CPI) to account for inflation.

Individual characteristics

In both the initiation and the cessation analydesontrolled for gender,
nationality (whether the respondent is Swiss of) aoid education level (primary,
secondary and higher education). To account foerg@t cohort effects, | added
dummy variables corresponding to specific birthqms. In the initiation analysis, the
cohort dummies corresponded to the following by#ars: 1976-1980, 1981-1985,
and 1986-1992 (reference period: 1970-1975). Indbgsation analysis, the birth
years were: 1941-1950, 1951-1960, 1961-1970, 198D;land 1981-1992 (reference
period: 1930-1940). The Swiss health survey coataiich information about
individual characteristics such as mental and mayshealth status, personal and
household income and risky behaviors. | did nolide these variables because they
may have varied significantly during the periodasfalysis. The use of education
level as part of the initiation analysis might heestionable because most people start
smoking before they complete their education. Ninbess, | see it as a proxy for
parental education and have therefore decidedamri as part of the analysis.

To use the information about tobacco control exgares and price (the
time-varying covariates), | had to split the crgsstional database to obtain a “panel”
that contains one observation per non-smoking f@ahe initiation analysis and one
observation per smoking year for the cessationyaiglThis approach allowed me to

match the values for price and tobacco control eajteres with the corresponding

* Swiss association of tobacco producers.
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calendar years and regions for each individual.leléh4 shows an example of
cessation data for two individuals (individual arggéd smoking in 2004 and was still

smoking in 2007, individual 2 started smoking ir®Z@nd quit in 2001).

Table 3.4:Data example

ID  Smoking Failure Gender  Region TC per Calendar

Duration  (Cessation) capita Year
spending

1 0 0 1 TI 2.120 2004
1 1 0 1 TI 2.698 2005
1 2 0 1 TI 3.345 2006
1 3 0 1 TI 3.486 2007
2 0 0 0 MIT 0.569 1997
2 1 0 0 MIT 0.575 1998
2 2 0 0 MIT 0.649 1999
2 3 0 0 MIT 0.748 2000
2 4 1 0 MIT 1.157 2001
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3.6.  Descriptive statistics
Outcome variables

To take a first look at the initiation and cessafocesses, | constructed the
empirical survival and hazard rate functions withi@stricting the sample. | used the
non-parametric Kaplan-Meier (KM) product limit esitor (Kaplan and Meier
1958). For the survival function, we have the foifiag:

T -

n i
S O= e (3.9)

1 [

wheren is the number of individuals who did not quit ¢ano are “at risk”) at time

and f. is the number of failures observed at timen other words, this formula

computes the yearly ratio of the number of peogte Wwave not started smoking (or
have not yet quit) and the total number of peoplesk of starting (or quitting) in the
same year. The empirical hazard function is obthifioe each failure time by taking
the ratio of the number of failures and the numbkindividuals at risk: i.e., we

compute the following:

h(t) = L (3.10)

ni

Figure 3.4 shows the Kaplan-Meier product-limitirestors of the survival
and hazard functions for the entire sample. Theviair functions represent the
proportion of individuals at each point in time wHi not start (or quit) smoking,
whereas the hazard rate graphs give the probakfitgtarting (or quitting) with
respect to the duration of the non-smoking (or sngkepisode.
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Hazard rate

Survival rate

Figure 3.4: Empirical Kaplan-Meier hazard and survival functenlnitiation and cessation
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We observe that the survival function for smokinigiation decreases sharply
between 15 to 20 years of age and then stabiN¥esobtain the same information in
observing the hazard rate function, which increasesply between the ages of 15 to
20 and then also drops sharply. This means thairtteability of initiation is high for
people between 15 and 20 years old and then desréas figure close to zero. The
hazard rate (the survival function) is monotonigaticreasing (decreasing) in the
case of the cessation analysis. This implies tmatprobability of quitting increases
steadily with respect to smoking years. The pediet tan be observed in the
initiation graph are due to the above-mentionedlero of recall bias. In Appendix
B, | show the empirical hazard rates of initiateomd cessation by region and keeping
only individuals used in the analyses, i.e. usiagtricted samples as presented in
Table 3.3.

Independent variables

Summary statistics for individual characteristios presented in Table 3.5 for

both subsamples (initiation and cessation analysis)
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Table 3.5:Individual characteristics

Initiation analysis sample Cessation analysis sample
(%) (%)

Gender
Men 46.8 49.3
Women 53.2 50.7
Nationality
Non-Swiss 17.8 14.0
Swiss 82.2 86.0
Education
Compulsory 9.0 10.9
Secondary 65.0 63.5
Higher 26.0 25.6
Birth cohort 1970-1975 36.2 1930-1940 4.9
1976-1980 22.8 1941-1950 19.8
1981-1985 16.5 1951-1960 20.7
1986-1992 24.5 1961-1970 24.6
1971-1980 17.6
1981-1992 12.4
N 4,35: 6,46¢

Figure 3.5 presents the evolution of the real potea pack of cigarettes
(100=1980), and Table 3.6 shows the evolution ofregated tobacco control
expenditure between 1997 and 2007. Expenditures sobstantially during the last
ten years, increasing from about 0.70 to 2.70 Ceticppita at the national level.

Figure 3.5: Real price of cigarettes (1980-2007)
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Table 3.6:Per-capita tobacco control expenditures in the Swis
regions (1997-2007)

Period average .1997-2007
increase
Lake Geneva 1.93 185.5%
Mitteland 1.49 360.5%
Zurich 1.47 281.2%
East 1.15 475.6%
Center 1.14 342.6%
Ticino 1.96 223.4%

The Northwest region is excluded due to a lackcofieate data.
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3.7. Results

In Table 3.7, | first present the results of thede analysis of changes in
prevalence between 2001 and 2007 in the six regiBnth price and per capita
tobacco control expenditures seem to have a negatigact on smoking prevalence
in the general population. However, only the impafcprice is significant. Even if it
provides some insight into the impact of price @odacco control spending on
smoking decisions, this result must be interpretd@th caution because many

potential confounding factors are not accounted for

Table 3.7: Analysis of smoking prevalence (2001-2007)

General population

Real per capita -1.09
tobacco control (-1.59)
expenditures [-0.086]
Real price of -2.07*
cigarettes (-2.53)

[-0.395]
N 42

Dependant variable: smoking prevalence among 14-
64 years old individuals (current and occasional
smokers). The model includes region FE. Standard
errors in parentheses, elasticities in brackets.
**significant at 1% *significant  at
5%;*significant at 10%.

In Table 3.8 and 3.9, | present the estimationltesor the initiation analysis
obtained with both modeling approaches. For thdigoaus time case (Table 3.8), |
reported the exponentiated coefficients, also kn@srhazard ratié% | find that
tobacco control expenditures did not influence phebability of smoking initiation
(except in Models 4, 8, and 10, i.e. in FE andtisied models that used cumulative
expenditures). The results for the cessation mgdelsle 3.10 and 3.11) consistently
show that tobacco control expenditures are posjtimesociated with the probability
of smoking cessation. The resulting cessation ielags vary from 0.05 to 0.11
depending on the nature of expenditures (annualcwmulative) and on the
specification used. A 10% increase in per capit@t¢oo control spending would then
result in a 1% to 1.1% increase of the probabgitysmoking cessation according to
models using annual expenditures. In most initraticodels (again, except in Models
4, 8, and 10), real price has a significant negaimpact on smoking initiation
(elasticity of initiation varies from -0.64 to -@B In the cessation analysis, real

cigarette price has a positive and significant iobpan the cessation probability. An

8 Hazard ratios represent the factor by which theeeted initiation (or cessation) probability is niplied as a result
of a one-unit increase in the corresponding cotearia hazard ratio of 1.10 associated with a cartirs independent
variable indicates that an increase of 1 unit entariable will result in a 10% increase in theesotpd probability.
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increase of 10% in real cigarette price would reisuh 9.4% to 12.7% increase of the
cessation probability. Education level has a sigaift impact on both decisions.
Individuals with higher education are approximatédfo less likely to start smoking

than individuals with only compulsory educationdiiduals with secondary (and

tertiary) education are about 10% (respectively 18%re likely to quit than the less
educated individuals. Men are more likely to s&rtoking (hazard ratio of about
1.13, p<0.01), and they are less likely to quitzélrd ratio around 0.89, p<0.05).
Whether or not an individual is Swiss does not hamg significant effect on the

onset and the termination of smoking.
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Table 3.8: Initiation analysis — Discrete time hazard modkigif)

Without region fixed-

With region fixed-effects

effects
Annual exp.  Cumulative Annual exp. Cumulative
exp. exp.
Model 1 Model 2 Model 3 Model 4
Tobacco 0.0178 -0.0307 -0.0629 -0.0900***
control (0.059) (0.0340) (0.080) (0.035)
[0.01] [-0.04] [-0.04] [-0.11]
Price -0.9152%* -0.6630** -0.6663** -0.2606
(0.262) (0.256) (0.300) (0.256)
[-0.88] [-0.64] [-0.64] [-0.25]
Education
Secondary
education -0.1278 -0.1327 -0.1317 -0.1367
(0.095) (0.096) (0.099) (0.101)
Sé%igti on  03990% 04031 04256 -0.4324*
(0.094) (0.095) (0.105) (0.107)
Gender
Male 0.1405*** 0.1413%** 0.1371%*** 0.1387***
(0.031) (0.032) (0.0300) (0.031)
Nationality
Swiss -0.0232 -0.0269 -0.0041 -0.0032
(0.032) (0.032) (0.038) (0.038)

N=4353. Robust SE in parentheses (adjusted fortecing within regions).
Elasticities in brackets. Models include one dumnayiable for each possible
observation time. Models also control for birth oth(1970-1975, 1976-1980,
1981-1985,1986-1992). Omitted categories are compuéstucation, female, and
non-Swiss. ***significant at 1%; **significant at¥s;*significant at 10%.
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Table 3.9:Initiation analysis — Continuous time hazard mod€isx)

Without region fixed- With region fixed-effects Stratified by region
effects
Annual exp. Cumulative Annual exp. Cumulative Annual Cumulative
exp. exp. exp. exp.
Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
Tobacco 1.0136 0.9731 0.9438 0.9233*** 0.9518 0.9269**
control (0.046) (0.025) (0.066) (0.026) (0.070) (0.029)
[0.01] [-0.04] [-0.04] [-0.10] [-0.03] [-0.09]
Price 0.4204*** 0.521 1% 0.5247** 0.7448 0.5106*** 0.7230
(0.098) (0.124) (0.133) (0.1655) (0.129) (0.166)
[-0.86] [-0.64] [-0.64] [-0.29] [-0.66] [-0.32]
Education
53522333 0.8944 0.8908 0.8914 0.8881 0.8874 0.8839
(0.071) (0.072) (0.074) (0.075) (0.073) (0.074)
gﬂgﬂ on 070007  0.6975%  0.6838"* 068027  0.6808"*  0.6768**
(0.054) (0.054) (0.059) (0.060) (0.059) (0.060)
Gendet
Male
1.1317*** 1.1324*** 1.1274%** 1.1288*** 1.1250*** 1.1265**
(0.029) (0.030) (0.028) (0.028) (0.026) (0.027)
Nationality
Swiss 0.9816 0.9786 0.9973 0.9980 0.9984 0.9991
(0.027) (0.027) (0.033) (0.033) (0.034) (0.034)

Coefficients are expressed in hazard ratiosN=4353. Robust SE in parentheses (adjusted fmtaring
within regions). Elasticities in brackets. Modelsoacontrol for birth cohort (1970-1975, 1976-198081-
1985,1986-1992). Omitted categories are compuledocation, female, and non-Swiss. Model fit discdisse
in Appendix C. ***significant at 1%; **significanat 5%;*significant at 10%.
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Table 3.10:Cessation analysis — Discrete time hazard modedgt)|

Without region fixed-

With region fixed-effects

effects
Annual exp.  Cumulative Annual exp. Cumulative
exp. exp.
Model 11 Model 12 Model 13 Model 14
Tobacco 0.1604*  0.0555%*  0.1462%* 0.0398*
control (0.037) (0.017) (0.044) (0.016)
[0.11] [0.08] [0.10] [0.06]
Realprice  0.9210%*  1.0791%**  (0.9813* 1.2170 **
(0.217) (0.226) (0.170) (0.128)
[0.94] [1.10] [1.00] [1.24]
Education
igjggg;:y 0.0888** 0.0889 *  0.0979 ** 0.0982 **
(0.041) (0.041) (0.038) (0.038)
gcli%iz:zrtion 0.1650%*  (0.1663%*  0.1741%* 0.1743%%
(0.032) (0.032) (0.037) (0.037)
Gender
Male -0.1081* 0.1089%  -0.1095%*  -0.1096*
(0.052) (0.052) (0.050) (0.049)
Nationality
Swiss -0.0691 -0.0709* -0.0760 -0.0761*
(0.045) (0.045) (0.048) (0.047)

N=6464. Robust SE in parentheses (adjusted fortecing within regions).

Elasticities in brackets. Models include one dumnayiable for each possible
observation time. Models also control for birth oth(1931-1940, 1941-1950,
1951-1960, 1961-1970, 1971-1980, 1981-1992) andllrbias (indicators for the
following calendar years: 1997, 1992, 1987, 198 7). Omitted categories are
compulsory education, female, and non-Swiss. ***digant at 1%; **significant

at 5%;*significant at 10%.
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Table 3.11:Cessation analysis — Continuous time hazard m¢@eis)

Without region fixed-

With region fixed-effects

Stratified by region

effects
Annual exp.  Cumulative Annual exp. Cumulative Annual exp.  Cumulative
exp. exp. exp.
Model 15 Model 16 Model 17 Model 18 Model 19 Mael
Tobacco 11672 %% 106420+ 11510+ 1.0377* 1.1471%*  1.0360*
control (0.043) (0.017) (0.050) (0.016) (0.054) (0.019)
[0.11] [0.08] [0.10] [0.06] [0.10] [0.05]
Real price  2.4646%*  2.8897%* 26153+ 3.3153**  2.6502%*  3.3606**
(0.527) (0.637) (0.440) (0.412) (0.495) (0.503)
[0.94] [1.11] [1.00] [1.25] [1.02] [1.27]
Education
353223;?’ 1.0906* 1.0907* 1.1004* 1.1008* 1.1043%*  1.1046%*
(0.044) (0.044) (0.041) (0.041) (0.041) (0.041)
g'('j%tjti on 1.1759%  1.1764%+ 11855« 11857  1.1044%*  1.1946%
(0.037) (0.037) (0.043) (0.043) (0.044) (0.044)
Gender
Male
0.8999* 0.8992+ 0.8987* 0.8986* 0.8970%  0.8970%
(0.046) (0.045) (0.044) (0.044) (0.042) (0.042)
Nationality
Swiss 0.9348 0.9331 0.9285 0.9285 0.9249* 0.9249*
(0.041) (0.041) (0.043) (0.043) (0.041) (0.041)

Coefficients are expressed in hazard ratiodN=6464. Robust SE in parentheses (adjusted @stariing within
regions). Elasticities in brackets. Models alsotaarfor birth cohort (1931-1940, 1941-1950, 195460, 1961-
1970, 1971-1980, 1981-1992) and recall bias (indis&for the following calendar years: 1997, 199287, 1982,
1977). Omitted categories are compulsory educafonale, and non-Swiss. . Model fit discussed in AyldeC.
**rgignificant at 1%; **significant at 5%;*signifiant at 10%.
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Figure 3.6 shows the baseline hazard in each rdgtoetta) retrieved after the
estimation of the stratified models (see Clegeal. 2008 for details). Hazard rate is
presented for the initiation analysis, while cuntiviahazard rate is presented for the
cessation analysis. In a region, a lower baselamatd in the initiation analysis and a
higher baseline hazard in the cessation analysiddceeflect the influence of

unobserved factors such as stronger anti-smokimignsent.

Figure 3.6: Estimated baseline hazard by region
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| perform a simple computation to estimate the nemdf avoided smokers
attributable to tobacco control efforts in the coybetween 1997 and 2007. For this
purpose, | used the Cox model with annual experalit@nd region fixed-effects
(Model 17) to predict the cessation probabilityeath individual in the sample. | also
used the model to predict these probabilities assynzero tobacco control

expenditures on the period. The resulting averagsation probabilities, by year, are
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presented in Figure 3.7. The black line depictscéssation rate that would have been
observed without any tobacco control spending. difference between the two lines
is multiplied each year by the number of potentjaitters in the 15 and over
population of smokers to obtain a rough estimatethef quitters attributable to
tobacco control. If we sum all these quitters owerars, we end up with
approximately 110,000 additional quitters on theque The total TC spending over
the period amounted approximately to 95 million &wirancs. In other words,

tobacco control generated an additional quitteefieh CHF 875 spent.

Figure 3.7: Impact of tobacco control (TC) spending on smokirgsation rates (1997-2007)
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Sensitivity analysis

In this section, | investigate the sensitivity afranain coefficient of interest
to changes in some assumptions. | focused thets@ysanalysis on the case of
smoking cessation, because most of initiation nodehclude to a non-significant
impact of tobacco control expenditures. The rolesgnof our results was
investigated according to two issues: the assumpdioout the level of tobacco
control expenditure between 1990 and 1997 and $keofithe semi-parametric Cox
PH model. | estimated models using the followinguasptions: 1) tobacco control
expenditures were set to zero for all years bef®®®7; 2) tobacco control
expenditures were set at the 1997 level betwee® 9@ 1997; 3) to address the
influence of the Cox PH specification, | estimatéed model in the parametric
framework using the Weibull distribution for thesetine hazard; 4) | estimated the
discrete time model using generalized linear mouddéh binomial link and
complementary log-log distribution. The sensitiviapalysis gave rise to four new
estimations of the tobacco control elasticity ofoking cessation, as presented in
Table 3.12.
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Table 3.12:Cessation models — Sensitivity analysis

Evolution of TC spending between 1990 and 19

No expenditure 1997 level
Continuous time model
Weibull 1.30%+* 1.19%+*
(hazard ratios) (0.093) (0.042)
[0.14] [0.07]
Discrete time mode
Complementary log-log 0.23*** 0.10***
(0.074) (0.026)
[0.15] [0.08]

Annual TC expenditures and region FE used in allel® All models control
for price, education level, gender, nationalityhad dummies, and recall bias
indicators. Robust SE in parentheses (adjustedtlfmtering within regions).
Elasticities in brackets. ** significant at 1%; gignificant at 5%;*significant
at 10%.
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3.8. Discussion

Using retrospective individual information about akimg-related behavior
from a large nationally representative health syrneassessed the influence of
tobacco control expenditures on the propensitytdd and to quit smoking. Smoking
initiation and cessation decisions were modeledusgply using several discrete and
continuous time hazard models. | found no convigcavidence of a significant
impact of tobacco control expenditures on smokirigiation, whereas the cessation
analysis reveals a positive and significant assiocidetween tobacco control and the
probability of cessation in all specifications.l$@find evidence that cigarette price
influences both the decisions to start and to sjuibking. However the effect of price
has a stronger impact on cessation than on imitia®ur results are in line with those
of Schaapet al. (2008), who showed that European countries withenu@veloped
tobacco control policies have higher cessationsra®svitzerland spends only about
2% of its health financial resources on preventiangeneral, whereas some
neighboring countries spend up to 3%. Moreover,wié compare the CDC
recommendation that at least USD 9 per capita shbalspent on tobacco control
with the actual CHF of 2.7 (or USD 2.35) per capf@ent in Switzerland, we
highlight that the degree to which resources daxaied toward tobacco control in
the country are limited. This could partly expl#iive current degree of prevalence of
smoking, which is still high in international conmjz@n. However, our results do not
indicate the extent to which tobacco control spegdhave decreasing marginal
returns, it is therefore difficult to decide on@ptimal level of expenditure.

The reader must take into consideration the folhgwshortcomings. First, the
use of self-reported retrospective information fraroross-sectional survey involves
several problems, including that of inaccurate lie@ad the impossibility to take
account of a more comprehensive set of time-varyidjvidual characteristics.
Moreover, despite having clustered tobacco cordpanding in the regions, there
might still be some “cross-border” effects that amt accounted for here. Another
important point is that the decrease in prevalestzgerved during the period could
have been more prominent if it had not been cutbedubstantial tobacco industry
promotion and advertising expenditures. Due to latkdata, | did not control for

different degrees of exposure to tobacco industwedising in the regions.

A true panel (longitudinal) data set that includbe complete smoking
history of individuals (initiation, cessation anélapse) and contains a set of
individual characteristics that are evolving ovedj such as disposable income,

residence, marital status or employment status,ldvémprove the analysis of
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initiation, cessation and relapse decisions andigeocinformative figures useful in
developing effective tobacco control policies. ir&pe, the SHARE dataset, which
is similar to the American HRS, is in developmemtg will allow within and between
countries analyses of the smoking behaviors ofviddals aged 50 and over. This
should provide interesting insights concerningithpact of tobacco control policies
on this specific age group. Further research shalgiol focus on the factors that drive
smoking decisions — especially initiation — amonguryg individuals. For this
purpose, more recent data about youth smoking b®mhaand more detailed
information about the tobacco control interventitergeted at this age group should
be gathered. Moreover, the focus of the tobaccasimyg is moving towards young
people. Traditional media campaigns account foreerehsing share of promotion
expenditures for tobacco products, whereas direrketing strategies are rapidly

evolving. Future studies should also account fes¢hchanges.

9 Survey of Health Ageing and Retirement in Europe
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Appendix A: Overview of tobacco control in Switzetand

Measure

Situation

Price increase (through excise tax)

50% increaseeaf price from 1997 to 2007. Excise t
represented 56% of cigarette price in 2008, whichuite low
in international comparison.

Labelling of cigarette packs

Since 2004, the uselight” and “mild” terms is banned
Since 2008 (with transitional dispositions untildeaf 2009),
picture health warnings on cigarette packs androtbieacco
products are mandatory. In addition, the quittingjphline
contact information must be clearly mentioned.

Information campaigns

National information campaigtargeted at the gener
population (“Smoking hurts” 2001-2005, “BRAVO, lifeot
smoke” 2006-2008), school-aged children (“Non-smgk|
experience” 2000-2010) or sportive people (Cool &aD).
Smaller campaigns were regularly implemented in es
cantons.

Advertising ban

Advertising bans that are in foirc&witzerland are considerg
as partial bans whose effect on tobacco consumggidow or
even null (Saffer and Chaloupka 2000). Some canton&
some more stringent regulation but they came iotoef only at
the end of the period (in 2006 or 2007).

Protection against environment

tobacco smoke (ETS)

alaunched in 2006, the “Smoke free work place” paogr
encouraged firms to offer their employees a smoke-
environment. A federal law about ETS was discussetivoted
on by the parliament in 2008. Although moving irp@sitive
direction, the corresponding legislation is notyvetrict as it
leaves room for several exceptions (e.g. smokirgmmo are
permitted). Some cantons, especially Ticino (ltaligart of
Switzerland), have taken the lead in terms of snpkians in
public places, but the corresponding measures ¢atmeorce
in 2007 only.

Product accessibility

Some cantons have taken gions to reduce accessibility f
young people (fewer than 16 or 18). Again, the raesscame
into force only at the end of our observation per{@006 or
2007).

AXx

bhm

Dr

Cessation support

Smoking cessation therapies @reemimbursed by the socig
health insurance. A quitting help line is availabtehe nationa
level since 2005. A websitew(vw.stop-tabac.ch is also
available and provide council and information absutoking
cessation.
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Appendix B: Kaplan-Meier hazard rates by region

Figure B1: Empirical hazard rate of initiation by region
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Figure B2: Empirical hazard rate of cessation by region
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Appendix C: Cox model fit

Model fit of Cox models was assessed by computhg ¢cumulative Cox-Snell

residuals (Cox and Snell 1968) and representing thgainst the cumulative hazard.
A well-fitted model should produce a line with @t of 1 that passes through the
origin. In Figure C1, | present the results of thiecedure for the models with fixed-
effects and annual expenditures (I obtained figwieslar to those achieved using
other models). We observe that the line departs fitee 45-degrees line on the right
side of both graphs. This phenomenon is mostly tduie lack of observations for

high exposure times.

Figure C1: Model fit (cumulative Cox-Snell residuals)
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The proportional hazard assumption was systembtiested by means of tests based
on the analysis of residuals. | found no evidenteiolation of the proportional
hazard assumption.
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4  Perception of smoking-related adverse effects
among youths: a best-worst scaling approach

Abstract

This paper uses best-worst scaling, a survey hastialod, to rank
the adverse effects of tobacco use according to plogential to

deter 14-19 years old individuals from smoking. Tietative

importance of 15 items, including long-term andrsterm health
and non-health adverse consequences, was ass&ébgetksults
indicate that apart from lung cancer that is cdesity rated a
being of most concern, less mentioned health risksh as
reduced physical capacity and sexual and ferfiigblems are of
significant importance. Using subgroup analysis estlits from a
random parameter model, | highlight substantiabtugeneity in

preferences. Also, using estimates of the relathmortance of the
items at the individual level, |1 show that respamdethat have a
higher level of concern for long-term health riske less likely to
be involved in unhealthy behaviors.

Keywords: youth smoking, adverse effects, risk perceptiost-be

worst scaling, random parameter logit
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4.1, Introduction

The last decade witnessed an important reductiontolmacco use in
Switzerland. Smoking among the population aged 1i1é% @ver decreased by five
percentage points during the period, to reach 2@%G09. This reduction is the
combined result of changes in smoking initiatio @essation rates. While there is
evidence that the increasing resources allocatetbbiacco control in this period
played a role in increasing cessation rates, tiseomly weak evidence that tobacco
control efforts have influenced smoking initiation Switzerland (see Chapter 3). |
advance several arguments that could explain wiegpite growing prevention
efforts, the smoking initiation rate among 14- @year-old individuals — i.e., the
ages at which 80% of initiations occur — remairghhiFirst, it is likely that young
people are overoptimistic about their future smgkatatus or about their personal
likelihood of being affected by tobacco-relatedksis even if they are properly
informed about these risks. Second, information pagns may not emphasize the
negative effects of smoking that are of greatesicem to young people. This
argument holds especially regarding messagesdhbasfon long-term health risks, to
which present-oriented youths do not attach mugsoitance. These factors may lead
to an estimation of the marginal net benefit ofstonption that does not reflect the

true risks, resulting in excessive initiations.

In this study, | assess the health and non-healtlerae effects associated
with tobacco use that are of primary concern talygand that might deter them from
smoking. In addition to focusing on the health sigkat are cited most often (i.e.,
lung cancer and cardiovascular disease), | invagtighe importance of less
frequently mentioned health implications (e.g..eefé on teeth, appearance, skin,
weight and sexual dysfunction) and other negatifexts that are unrelated to health,
such as cost, dependence, or manipulation by theeto industry. | use a best-worst
scaling methodology to investigate the relative am@nce of 15 negative effects
associated with tobacco use. The sample consi$td@d6oyoung people between 14
and 19 years old living in the French-speaking paSwitzerland. The young people
were presented with a series of best-worst chdtoations and asked to pick the
most and the least deterrent smoking-related negaffects for each situation. Data

on past and current smoking behavior and on derpb@gmwere also collected.

The results show that in addition to lung cancdrictvis consistently rated as
being of highest concern, other less frequently troead risks such as sexual
dysfunction and reduction of physical capacity afegreat importance to young

people. In a subgroup analysis, | show that, aschbly Hastings and MacFayden
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(2002), ‘There is no ultimate deterrent in smoking, no mottieall health warnings

It is therefore important not to focus on conveyore single message to the entire
population, but rather to find the most suitablessage for specific subgroups.
Finally, | exploit results from a random-coefficteapproach to study the association
between individual levels of concern for four typdsrisks (long-term health risks,
short-term health risks, externalities, and prodyeicific issues) and the smoking
status of respondents. | find a significant negatgsociation between the level of
concern about long-term health risks and the pritibhabf smoking. | find similar
results when looking at the impact of the levetaficern about long-term health risks
on the frequency of alcohol use. Young individualso are more concerned with
long-term health risks are thus less likely to meolved in unhealthy behaviors. The
level of concern for long-term health risk may trenleast partly reflect how far-

sighted the individual are.
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4.2.  Background
Youth smoking in Switzerland

Smoking-related behavior in Switzerland is monitbren two general
population surveys: the Swiss Tobacco Survey, whieh been conducted each year
since 2001, and the Swiss Health Survey, whichbeas conducted every five years
since 1992. Detailed supplementary questions tedgeit youths were asked
repeatedly in 2001/2002, 2004/2005 and recentB0Oidi7/2008 in the Swiss Tobacco
Survey (Radtke et al. 2008). The first strikingufig is the high initiation rate in the
14-19 age group, which I illustrate in two grapkgst, | used the 2001 to 2007
editions of the Swiss Tobacco Survey to compute siineking prevalence in the
cohort of individuals aged 14 in 2001 (15 in 2008, in 2003, etc.). We observe a
substantial increase in smoking prevalence fronuaB&o at the age of 14 to almost
40% at the age of 19. This 30-percentage pointeas® in prevalence does not
completely fade at older ages (Figure 4.1).

Figure 4.1: Smoking prevalence by age (cohort of youth agech 2901)

Smoking prevalence (¢

Age in years

Using retrospective information about smoking bétawcluded in the 2007
edition of the Swiss Health Survey, | computed phebability of initiation at each
age, conditional on not having started smoking. Kkexis of Figure 4.2 is the
number of non-smoking years and the y-axis is theigcal Kaplan-Meier hazard

rate, computed as follows:
hty=1f /n . (4.2

The rate corresponds to the yearly ratio of the bemof people who have not started

smoking ( ) and the total number of people at risk startimg $ame year (). We

observe that the probability of initiation incresasgharply from the age of 14 and
decreases precipitously after the age of 20. Amattieresting figure is that 80% of

current and former smokers started at the age of 2arlier.
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Figure 4.2: Initiation probability by age
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The most recent youth module of the Swiss Tobacrwey provides detailed
additional information about youth smoking-relateehaviors and beliefs. The data
show an association between education level andisggarticipation, indicating
that prevalence was 36% among individuals involiredn apprenticeship and only
24% among high school students at the same ageddiaealso show that young
individuals are overoptimistic about their abilitg quit. Indeed, 44% of young
smokers think they will probably no longer smokehivi two years, even though we
know that smoking prevalence among youth increastts age. Moreover, the data
provide evidence of a strong link between the doeraironment and smoking-
related behavior. If both parents smoke, youth smplprevalence is almost three
times higher. Similar figures are found if one siglsmokes. We can also observe
that smokers have a higher proportion of smokersrgntheir friends. In the survey,
young non-smokers were presented a Likert scalat® several smoking-related
negative effects that prevent them from smokinge Filgher rated negative effects
are the following: 1) smoking is unhealthy (95%oBtyly agree or agree); 2) | don’t
want to become addicted (84% strongly agree oredgf® smoking causes a bad
smell (80% strongly agree or agree). About 75%arfng non-smokers say that they
do not smoke because it is expensive summarize, the data described above show
that the initiation rate in this age group is highat there is a clear educational
gradient, that there is some evidence of inter-tgadgnconsistencies, and that young

non-smokers are aware that smoking is unhealthyerates addiction.

Strategies to reduce youth smoking

From an economic perspective, a young individuahgares the benefits he
draws from consumption (i.e., pleasure, peer aecegt self-confidence) with the
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present and future costs of tobacco’Usand decides to smoke if the benefits
outweigh the costs. In this framework, possiblatsgies to curb smoking are aimed
at increasing immediate monetary and non-monetarstsc improving youths’
awareness of the various risks of smoking and iligityouth exposure to tobacco
industry advertising. While the existing literatuprovides insights about the
efficiency of all of these approaches, the effedcprice has been the most widely
studied. Despite some opposing evidence (e.g., @aGit al. 2008a), a large number
of studies have concluded that price increasegentie smoking participation among
youth and that this subgroup of the populationvienemore price-responsive than
adults are (Chaloupka and Grossman 1897lthough the body of evidence
supporting a negative effect of price on smokingtip@ation among youth is
significant, only a few studies have separatedeffiect on reduced initiation from
that on increased cessation. Results related to itfigation decision are
heterogeneous. Some studies conclude a negatea effprice on smoking initiation
(Cawley et al. 2004, Tauras et al. 2001, Chaptear8) an important number of other
studies have found a modest or nonexistent imggutice on smoking onset (Lopes-
Nicolas 2002, Douglas 1998, DeCicca et al. 2008, &l Wirjanto 2009, DeCicca et
al. 2008b). In a recent study on youth smokingidhler et al. (2009) found that
adolescents (grades 7 to 12) differ in their respamess to cigarette price changes
depending on measures of self-control and timeepeaetes. Their results support the
development of strategies other than price chamge®duce smoking in this age
group.

Other non-monetary costs of tobacco consumptionhimigfluence the
smoking decisions. Access restrictions were notvgmoto be very effective in
reducing smoking patrticipation (see Ficthenberg &idntz 2002 for a review).
Moreover, Schnohr et al. (2008) found that a pwsehage limit for tobacco products
could increase the probability of daily smoking. Switzerland, 67% of young
smokers aged 14-15 indicated that they buy cigaseth their own, although sales to
individuals under 16 are forbidden (Radtke et @08). Another feature of the Swiss

2 present costs include the market price of the mtoalud other “non-monetary” costs such as bypagbimgarental
ban, restriction of access, immediate health andheaith negative effects, and the costs associaitbdsmoking
bans. Future costs include health costs, i.e.ntiatdoss of life expectancy and loss of qualifylife. Future health
costs are uncertain, however, and individuals ddase the same risks. Another central point camogrfuture costs
is that they are not perceived equally by all imil)als in terms of importance and probability of weence.
Moreover, because youth are more present-orieritey,are more likely to heavily discount these cedten making
their smoking decisions.

ZThe authors suggested that youth would be more-peinsitive for several reasons. First, the “adekctitock” of
youth is not very important, so they are more pranguit when the price changes. Second, they addaihe price
changes have a multiplicative effect for youth doestrong peer effects. Third, a larger share ofngopeople’s
income is spent on cigarettes. Finally, if we refytbe rational addiction model (Becker and Murphg&)9 the fact
that young people are more present-oriented leadgteater sensitivity to price changes.
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context is that the tobacco industry operates yremhd aggressively towards
teenagers. In the 2007/8 period, it is estimateat #imost one-third of young
individuals aged 14-19 received a gift (i.e., cates, lighter) from the tobacco
industry (Radtke et al. 2008).

An important body of empirical literature has sedlithe impact of
information dissemination on the risks related twt smoking. This information
was disseminated to influence young people’s riskcgption and to ultimately
influence their smoking-related decisions. The lip&tween risk perception and
behavior was recently assessed by Song et al. 2088 authors found that the 12-
to 17-year-olds who had the lowest level of riskcpption of long-term and short-
term health risks (measured by their subjectivebabdity of experiencing a
particular adverse effect, such as trouble bregthilung cancer, etc.) were
significantly more likely to start smoking. Diffare vectors of information
dissemination exist, including media campaignspstbased programs, and health
warnings (Koval et al. 2005). Some studies havaded on particular campaigns. For
instance, numerous studies have investigated tpadtof the U.S. National Truth®
campaign. Thrasher et al. (2004) showed that dé#fand beliefs against the tobacco
industry increased significantly following the ohs# this campaign. Changes in
attitudes and beliefs resulting from the Truth® pamgn and from an industry-funded
campaign (“Think, don’t smoke”) were analyzed byrEby et al. (2008) and Davis
et al. (2009). The authors found evidence thafltla¢h® campaign was effective and
that the industry-funded campaign had counterpringgieffects. In a recent study by
Farrelly et al. (2009), the authors found an asdmri between the degree of
exposure to the campaign and a lower probabilityswfoking initiation. They
estimated that more than 450,000 individuals awbiskecoming new smokers thanks
to this specific campaign in the United States.eD#tudies focusing on the impact of
general budgets on youth smoking prevention havsndoa positive association
between tobacco control spending and the numbeuifattempts among college
students (Ciecierski et al. 2010). Tauras et &0%2 found a negative and significant
association between state tobacco control sperafidg/outh smoking prevalence. In
Chapter 3, | provide some evidence that tobaccérabexpenditures do not have a

major impact on smoking initiation.

Pechman and Reibling (2000), also cited by Faredligl. (2003), argued that
to be effective in changing behavior, an informatiampaign should have the correct
content and be targeted to the appropriate populdtie., it should rely on the most

relevant message for the concerned subgroup). Tmeemt should be clearly
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disseminated, and various messages should be bBsdtier, the budget should be
large enough to allow adequate exposure of theetaggpup. Several studies have
attempted to assess the ability of different sjpeeifti-smoking messages to change
beliefs or behaviors. Using a focus-group approdbldman and Glantz (1998)
asked adolescents and adults about the perceivediieéness of several message
“themes” in reducing tobacco use and denormalizmgpking. The themes studied
were industry manipulation, secondhand smoke, #ddiccessation, youth access,
short-term effects, long-term health effects, aondhantic rejection. The authors
conclude that industry manipulation and secondhambke have the highest
perceived efficacy for achieving denormalizatiom @reduction in consumption. In
a comprehensive review on youth tobacco prevenkarnelly et al. (2003) classified
the types of messages delivered by media campaignyouth smoking. Their
classification includes consequences (short-teamg-term, family and addiction),
social norms and imagery, role models (e.g., ciéleb), industry and product focus,
secondhand smoke and youth access. The authomwrdlie existing evidence
concerning the effectiveness of various thematiotext and conclude that it is

currently difficult to highlight one particular mesge that would be more effective.

In the present study, | focused on the themati¢esdrof prevention messages
and, more specifically, on the potential of varidweslth and non-health smoking-
related consequences to act as deterrents to sgnékinyouths aged 14-19. This
method has the virtue of providing a detailed assest of the relative importance
that young people attach to these consequencesoMen, the estimation procedure
allowed me to investigate preference heterogeragit/to relate the level of concern

about certain type of risks to the smoking stafugspondents.
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4.3. Method
Best-worst scaling

Best-worst scaling (BWS) was originally introduckeyg Finn and Louviere
(1992), and the theoretical foundations of the eissed probabilistic models were
developed in a reference paper by Marley and Loawiz005). Recently, Flynn et al.
(2007) provided a comprehensive overview of thehmetand its associated models
with a focus on health economics. Some applicat@BWS are presented as an
alternative to traditional choice-based conjoinalgsis. For instance, Flynn et al.
(2008) studied patients’ preferences toward variaspects of dermatology
consultations. Swancutt et al. (2008) described&SBstudy protocol to assess the
relative importance of the various attributes @bdbbonoscopy among women. Outside
of health economics, an increasing number of studise the BWS method to
examine various topics (e.g., Auger et al. 2007heéDo2009, Louviere and Islam
2008, Jaeger et al. 2008).

A best-worst survey contains a series of choickstasach of which contains
a different set of items. In each choice situati@spondents are asked to choose the
“best” and the “worst” item. The terms “best” anddrst” can be replaced by any
expression that is relevant to locate the itemhendimension of interest (e.g., “most
important” and “least important” or “most usefuliié “least useful”). The analysis of
the choice data allows the researcher to measuafeiem on a common scale and to
assess its relative importance. In this study,réspondents were presented with a
series of “best-worst” tasks that required therpitk the most and the least deterrent

adverse effect of smoking.

In Figure 4.3, | schematically present the advantafgthe best-worst scaling
methodology over a Likert scale and a ranking t&skhis example, it is assumed
that the respondent had to evaluate 5 items. Witaadard Likert scale, each item
might be rated as important. If we ask the respotdi® rank items, the answers will
be essentially ordinal, without any assessmenthefrelative level of importance.
Moreover, a ranking task is very demanding. The BW&thodology provides
sufficient information to develop a precise scald aven to develop individual-level

scales.
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Figure 4.3: Comparison between Likert scale, ranking tasksBAmb

Likert scale

Rankingtask

Best-worst scaling

Level of importance
(or concern)

We see that the information that can be obtainéaguBWS is much richer
and more complete than the information that carobined using conventional
methods. Furthermore, the BWS task has the advarghdpeing quite simple for
respondents in comparison, for instance, with thditional discrete choice paired

comparisons for which the respondent must evaklatimensions simultaneously.

The level of concern expressed by respondents maye hdifferent
determinants. Specifically, | assume that it degerthe perceived probability to be
affected, the perceived disutility associated wfith consequences, and an individual
discount factor. For an individugtating an itenj, we have:

Concerri} = itl iU 4.2)

Where is the discount factor of individuaj t reflects the distance in time of the
consequence, is the subjective probability of individuathat consequengeoccurs,

andu is the perceived disutility associated with consste.

Development of the survey

On the basis of an extensive review of the litem@mbout smoking-related
consequences and interviews with tobacco preversmeialist$? | developed an
initial list of 36 negative effects of smoking, inding long-term and short-term
health risks, impacts on physical appearance, €iaarburden, impact on other
individuals, and others. | then constructed a priglary survey designed to evaluate

these 36 implications independently using Like#dlss. The surveys were completed

22 |n particular, | am thankful to Verena El Fehrtlaé Swiss Association for Smoking Prevention (AlisSe) and
Dr. Pascal Gygax at Fribourg University.
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by a sample of 50 young smokers and non-smokevgbeat14 and 19 years old. This
procedure allowed me to select a sub-sample ofitieninclude in the final analysis.
After additional discussions with specialists toitithe questionnaire to a reasonable
number of choice tasks, | chose to keep 15 negatipdications. The final list of

negative implications is provided in Table 4.1.

Table 4.1:Final list of smoking-related negative effects

Negative effects

Lung cancer

Skin problems

High expenditures

Oral and dental problems
Inhalation of chemicals

COPD

Addiction

Weight gain after cessation
Endangering relatives

Sexual and fertility problems
Tobacco industry manipulation
Cardiovascular diseases
Reduced life expectancy
Disturbance of non-smokers
Reduction of physical capacity

To obtain a survey in which all issues occur equaften and in which the
occurrence of one issue is independent of the oceoce of all other issues, | used an
orthogonal main effects design based on an ortredgemnay obtained from Sloane’s
website (Sloane 2010). | show the complete desig@ppendix A. The surveys
contained 4 choice sets with 5 negative effecthdice sets with 7 negative effects, 4
choice sets with 9 negative effects and 2 choide séth 11 negative effects,
resulting in a total of 16 choice sets. For eachiah situation, | provided a brief
description of the items. An example of a choidesshown below (Figure 4.4). The
survey also included individual-specific charadtecs such as gender, age,
education, smoking status, smoking history, patemmking status, and information
on alcohol use. The survey was pre-tested withm@®iduals aged 14-19. No major
understanding problem was detected, and the vgstityaof respondents considered
the choice tasks to be easy (18/20).
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Figure 4.4: Example of a choice task

MOST LEAST

DETERRENT DETERRENT
Lung cancel
|:| (smokers have a much higher risk of getting lungeathan non- D
smokers)
Addiction
I:l (smoking creates addiction and craving symptoms are D
uncomfortable (headache, nervousness, etc.))
Oral/dental problems
|:| (smoking is bad for teeth and gums and causes leathr |:|
Weight gain after cessatio
|:| (individuals who quit gain 2-3 kilos on average) |:|
Endangering relatives
|:| (second-hand smoke is harmful to other individuapgeeially |:|
relatives)

Data collection

Respondents were selected according to three iaritto achieve
proportionality with the Swiss population aged Bi-age, sex, and education level.
Educational institutions were first contacted andveys were collected in different
classes. We collected 384 surveys between MarchJand in secondary schools,

high schools, technical and professional schoold tertiary education institutions.

Econometric analysis

The BWS task implicitly models the following prosesin each choice
situation, ‘fespondents choose the pair that exhibits the trgerceptual difference
on an underlying continuum of intereé¢Finn and Louviere, 1992). In our case, the
underlying dimension is the “degree of concernatell to the various negative
effects of tobacco use. In terms of choice theig,assumed that the probability that
a respondent chooses a pair in a particular clegités proportional to the difference
between the “most” and the “least” item on the scal interest. Individuals are
assumed to behave according to the following psocBsidentification of all possible
pairs; 2) evaluation of the difference on the uhdeg dimension for every pair; 3)

choice of the pair that maximizes this difference.

In a choice set containing K items, there are Kjkpbssible “most-least”
combinations that the respondent could select. Ehofte set corresponds to K(K-1)
lines in the database. The dependent choice vargdplals one for the chosen pair
and zero for other pairs in the choice set. In &abR, | show an example of data
output for a choice set containing 5 items (20 idsgairs). Each line corresponds to

a particular “most-least” pair. Here, the responddse lung cancer as the item of
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most concern (coded “1") and endangering relati@ssthe item of least concern
(coded “-17).

Table 4.2: Data output example

Choice Lung Addiction Oral Welght Relatives
cancer gain

0 1 -1 0 0 0
0 1 0 -1 0 0
0 1 0 0 -1 0
1 1 0 0 0 -1
0 0 1 -1 0 0
0 0 1 0 -1 0

0 0 1 0 0 -1
0 0 0 1 -1 0
0 0 0 1 0 -1
0 0 0 0 1 -1
0 -1 1 0 0 0
0 -1 0 1 0 0
0 -1 0 0 1 0
0 -1 0 0 0 1
0 0 -1 1 0 0
0 0 -1 0 1 0
0 0 -1 0 0 1

0 0 0 -1 1 0

0 0 0 -1 0 1
0 0 0 0 -1 1

The probability of choosing a given pair is relatedthe distance on the
underlying scale. In other words, it is assumed ttie respondent will choose the two
items that are most distant from each other. t fitsfine the latent unobservable

distance between items(most) and (least) as:

Dm|: ml+ ml (43)

where  is the measurable difference between itarandl on the underlying scale,

and _ is an error component. The probability of choogimg pairml in a choice set

C is therefore given by

PmI/C)=P(,+ ,> ,+ ;) forallij mlinC (4.4)

ij
The researcher has to make an assumption abodisthieution of the error terms. If

one assumes that they are iid Type 1 Extreme \V@iktebuted, we end up with the

multinomial logit (MNL) model:

p(mil 1 C)=—=PLu)_

. exp(ij)

]

forallij mlinC (4.5)

One can reformulate this expression by rewriting tiibservable difference as the
difference between two locatioris) (on the scale of interest:
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=L -L (4.6)

P(ml / C) = eXeF:((;"EL__LfL)),forallij mlinC 4.7)

In the estimation procedure, a reference locatiostrbe defined from which
other items will be evaluated. Practically, thealue for the reference item is set to
zero, i.e., the reference item is simply removesinfrthe estimations. The level of
concern for each negative effect is therefore egtohrelative to one negative effect

of reference.

In using the MNL model, one assumes that each iddal put the same
weight on the negative effects, i.e., that thenestied coefficients are the same for
each individual in the sample. Moreover, the MNledfication does not take into
account that choices may be correlated becausereapbndent makes a series of
choices. To overcome these limitations, we estichdtee more flexible random
parameter logit (RPL) model as suggested by LuskBaggeman (2009). With this
specification, the estimated coefficients are agsuno be random. The estimation
procedure provides an estimate of the mean andstdmedard deviation for each
coefficient. We obtain the average weight thatvitials place on each items plus an
individual deviation from those average weightsdach respondeat

L =L+ (4.8)

A statistically significant standard deviation far coefficient indicates preference
heterogeneity in the population with respect togpecific item. The RPL model has
to be estimated using simulation methods (see T28iB3 and Chapter 5). An
interesting feature of the RPL model is that ibak the retrieval of individual-

specific estimates of the coefficients.

Finn and Louviere (1992) showed that a simpler oetio exploit BWS data
leads to results similar to those obtained withtlogpdels. The procedure involves
counting, for each item, the number of times it wked as being “of most concern”
minus the number of times it was picked as beinfgléast concern.” These “most
minus least” totals (or B-W totals, hereafter) amnsistent with the Luce (1959)
model, which is close to the MNL model. Below, wampare the results obtained

from these two competing approaches.
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4.4, Results
Individual characteristics

Among the 384 surveys collected, 8 were dropped tdumissing data or
incorrect responses in the BWS choice tasks (®vg.jtems chosen as being of most
concern), resulting in 376 surveys used in theysesal Descriptive statistics of the
whole sample and of variables collected only amenwpkers are presented in
Appendix B. The mean age is 16.2 years old, antli%7are boys. More than one-
third (35.7%) of the respondents are smokers, amdrich 61.8% are daily smokers.
Among smokers, 67.1% think they will certainly ampably quit in 5 years, and
72.7% feel that they are able to quit, reflectimgaptimism bias regarding future
smoking status. Interestingly, almost one-thirdted smokers (the youngest) do not
buy their cigarettes but receive them from anotimelividual. Almost 30% of

respondents drink alcoholic beverages at least ameeek.
Choice models

Table 4.3 shows the relative importance of the d&ative effects associated
with tobacco use as estimated by the MNL and RPHeiso The importance of each
item was estimated relative to the item “weightngafter cessation,” which was
consistently rated as the least important itenindiin models, the results show that the
two negative effects that are of greatest conaeyoting individuals are lung cancer
and cardiovascular diseases. Reduction of physagadcity, sexual dysfunction and
reduced life expectancy are the next most imporiaghtive effects. All of the other
items seem to be of intermediary importance ext@pacco industry manipulation
and disturbance of non-smokers, which are closkdaeference item. The results of
the RPL model, especially the standard deviatiohsthe coefficients, reveal
substantial heterogeneity regarding the relativepoirtance of the negative

consequences.
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Table 4.3:MNL and RPL models and B-W total

Std. dev. of
Negative implication MNL RPL coefficients B-W total
(RPL)

Lung cancer 2.73%* 3.29%** 1.18%** 1259
(52.6) (46.3) (16.8)

Cardiovascular 2.05%** 2.55%* 0.21* 588

diseases (38.4) (42.2) (2.22)

Sexual dysfunction 2.01%* 2.43%* 1.07%** 571
(38.0) (36.6) (16.0)

Reduction of physical ~ 2.00*** 2.48%* 1.47%** 541

capacity (37.9) (32.4) (24.2)

Reduced life 1.97%* 2.31%** 1.13%** 526

expectancy (37.2) (34.2) (15.0)

COPD 1.33%* 1.63*+* 0.12 62
(25.0) (27.4) (1.6)

Endangering relatives 1.21%* 1.55%*=* 0.99%** 0
(23.6) (24.4) (17.8)

Addiction 1.20%** 1.47%* 1.02%** -46
(22.9) (22.8) (16.0)

Inhalation of 1.06%+* 1.32%+* 0.67*** -78

chemicals (20.3) (22.0) (11.32)

Oral and deral 1.00%+* 1.22%* 0.0¢ -194

problems (19.4) (21.1) (0.8)

High expenditures 0.96%* 1.24%*=* 1.31%** -159
(18.7) (18.3) (20.0)

Skin problems 0.93%** 1.10%*= 0.31** -270
(17.8) (18.8) (2.7)

Tobacco industry 0.17* 0.26*** 0.96*** -925

manipulation (3.5) (4.4) (17.6)

Disturbance of non- 0.07 0.16* 1.30%+* -924

smokers 1.4) (2.33) (20.5)

Weight gain after - - - -991

cessation (origin)

***significant at 1%; **significant at 5%;*signifiant at 10%.

In Figure 4.5, | present a comparison between tigg lcoefficients (both
MNL and RPL) and the B-W totals. We see that thisra good linear relationship
between the logit coefficients and the figures gt from the simpler method.
Using these B-W totals, | represent the underlgicgle of the level of concern for the
different items. The origin of the scale is thenitéweight gain after cessation”
(Figure 4.6).
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Figure 4.5: Comparison between logit coefficients and B-W wtal
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The size of the estimated coefficients is difficidtinterpret directly due to
scale factors (Train 2003). To overcome this pnobleestimated the probability for
each item to be chosen as being of “most conceas,’suggested by Lusk and
Briggeman (2009). Looking at the results for thd.RRbdel in Table 4.4, we see that
the item “lung cancer,” if present in a choice sstll be selected as the most
important item 25% of the time. Moreover, lung @nés twice as likely to be
selected as the four following items (cardiovasculiseases, reduction of physical
abilities, sexual dysfunction, and reduced lifeeotancy). Even if COPD, inhalation
of chemicals and high expenditures have relatil@ly coefficients, they are still at

least twice as likely to be chosen than the sesastInegative effects.
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Table 4.4:Estimated probability of being chosen as “of mastaern”

Estimated

probability
Negative implication MNL RPL
Lung cance 22.0% 25.1%
Cardiovascular diseases 11.1% 9.6%
Sexual dysfunction 10.7% 11.5%
Reduction of physical capac 10.7% 13.8%
Reduced life expectancy 10.3% 10.8%
COPD 5.4% 3.8%
Endangering relatives 4.9% 4.8%
Addiction 4.8% 4.4%
Inhalation of chemicals 4.1% 3.3%
Oral and dental problems 3.9% 2.5%
High expenditures 3.8% 4.2%
Skin problems 3.7% 2.3%
Tobacco industry manipulation 1.7% 1.5%
Disturbance of non-smokers 1.5% 1.6%
Weight gain after cessation 1.4% 0.7%

Heterogeneity

Results from the RPL model indicate the presencsubktantial preference
heterogeneity in the sample. | first investigate thsue by estimating the simple
MNL model for various subgroups and by comparing tresulting choice
probabilities. | successively compared boys ands,gesmokers and non-smokers,
individuals in three different age groups, and Ilfinandividuals with “high” and
“low” mortality risk perceptiof® (Appendix C). We observe that girls have a higher
level of concern regarding two long-term healtfksifung cancer and cardiovascular
diseases) while boys are more concerned about qatysapacity and sexual
dysfunction. Older individuals seem to attach mionportance to physical capacity
and sexual dysfunction and less importance toelifgectancy and lung cancer than
their younger counterparts. Non-smokers are monearoed with long-term health
risks (except COPD) than smokers, and smokers seera concerned with short-
term consequences. Individuals with a high mostalisk perception attach more
importance to the impact of tobacco on life expecyathan individuals with lower

mortality risk perception.

Heterogeneities were further investigated usingréselts of the RPL model.
| assessed the association between the smokingsstdt individuals and the
individual-specific estimates of their level of cemn for the items, which were

grouped into 4 categories: long-term health riskert-term health risks, externalities

Z Risk perception here is measured by the answiietéollowing question: “Among 100 smokers, how maoyydu
think will die as a consequence of tobacco use?”
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and product-specific issues. Long-term health riskeluded lung cancer,

cardiovascular disease, COPD, reduced life expegtanhalation of chemicals, and
skin problems. Short-term health risks includeductidn of physical capacity, oral

and dental problems (bad breath, etc.), and salgsdlinction. Externalities included
disturbing non-smokers and endangering relativiegllly, product-specific issues are
issues directly related to cigarettes, includinglietibn, expenditures, and tobacco
industry manipulation. For each category, | addedindividual-specific values of the
corresponding coefficients, resulting in four irecthat reflected individual-specific
levels of concern associated with the category. dikibutions of the four variables

are shown in Figure 4.7.

Figure 4.7: Distribution of the level of concern by category

Long-term health risks Short-term health risks
Externalities Product-specific issues

| | MW
- = = =
© ) s o
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| used logistic regression to assess the assatidiigtween individual
smoking status (daily or occasional smoker vs. smoioker) and the four indices,
controlling for age, gender, peer smoking (paresitdjngs and friends), and pocket
money. | also used class indicators to control &ess-specific unobserved
characteristics. The results of the regressiomiaen in Table 4.5.
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Table 4.5: Association between level of concern and smokiagust

Category Smoking

(level of concern) status
(Logit)

Long-term health 0.85*
risks (-2.01)
Short-term health 1.34*
risks (2.38)
Externalities 0.86
(-1.73)

Product-specific 1.05
issues (0.65)

Coefficients for gender, age, peer smoking,
pocket money, and class dummies not reported.
Logit coefficients are expressed in odd-
ratios.***significant atl%; **significant at
5%;*significant at 10%.

We observe a significant negative association bewbe level of concern
about long-term health risks and the probabilitypeing a smoker, whereas a higher
level of concern about short-term health riskssisogiated with a higher probability
of smoking. In Appendix D, | present the result@aofordered probit regression of the
frequency of alcohol consumption on the indiceatssl to long-term and short-term
health risks. | find similar results, i.e., indivials who put more weight on short-term

health risks are more likely to be involved in ualttey behaviors.

| used an alternative strategy to construct anxntbat reflects how far-
sighted individuals are, and | assessed its adsmtisvith respondents’ smoking
status. | assumed that individuals have an unobdennderlying level of “far-
sightedness” that is correlated with their levelcohcern for items related to long-
term health risks (i.e., lung cancer, cardiovasculsease, COPD, reduced life
expectancy, inhalation of chemicals, and skin poid). | conducted a factor analysis
using the individual-specific estimates of the lewé concern for these items as
variables. In Table 4.6, | present the eigenvabixained for the resulting six factors.
| decided to keep only the first factor in the gsa due to the substantial eigenvalue
reduction between the first two factors. The résgltfactor loadings for each

dimension of the first factor are presented in €ablr.
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Table 4.6:Eigenvalues

Factor Eigenvalues  Proportion

1 0.27712 2.4977
2 0.07275 0.6557
3 0.02550 0.2299
4 0.00025 0.0022
5 -0.10597 -0.9551
6 -0.15871 -1.4304
Table 4.7:Factor loadings
Item Factor loading
Complete  Restricted
set set
Lung cancer 0.325 0.312
Cardiovascular diseases 0.248 0.291
Reduced life expectancy 0.255 0.249
COPD 0.100 -
Chemicals 0.100 -
Skin problems 0.075 -

Keeping the three items with the highest factordiog (lung cancer,
cardiovascular diseases, and reduced life expegtanconducted the factor analysis
again, resulting in the restricted set presentethénlast column of Table 4.7. The
result is then used to compute individual-leveltdacscores that | interpret as
individual-level “far-sightedness” and that | relato respondents’ smoking and
drinking behavior while controlling for age, peencking, pocket money, and class
membership (Table 4.8). Again, the results indi¢hte more far-sighted individuals

are less likely to be involved in unhealthy behasio

Table 4.8:Far-sightedness, smoking, and drinking behavior

Smoking Level of alcohol
status consumption (ordered
(Logit) probit)
p 0.53* -0.26**
Far- (0.281) (0.131)

sightedness”

Logit coefficient is expressed in odd-ratio Coefficient for gender,
age, peer smoking, pocket money, and class dummiesepotted.
Standard error in parentheses. ***significant at; ?9significant at
5%,;*significant at 10%.
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4.5, Conclusion

Using best-worst scaling, which is a choice-basgsiey method, | assessed
the relative importance assigned by young indivisieeged 14 to 19 years old to
health and non-health smoking-related adverse teff&ubsamples of fifteen items
were presented in choice sets that required regmisido choose the items that were
most and least likely to deter them from smokingsits show that developing lung
cancer is consistently rated as being of most aqondellowed by cardiovascular
diseases, sexual dysfunction, reduction of physicabacity, and reduced life
expectancy. ltems such as impact on relativesctddior expenditures were rated as
moderately important. Weight gain after cessatmimadnsistently the least likely to
deter respondents from smoking. Subgroup analybesv ghat girls are more
concerned about long-term risks such as lung carnwkereas boys seem more
concerned about sexual dysfunction and physicaabp These analyses also show
that a higher risk perception of smoking mortagigems to be related to a higher level
of concern about the impact of smoking on life etpecy. Using results from
random-parameter logit (RPL) estimation, we findatttmore present-oriented
individuals, defined here as the individuals whe most concerned about short-term
health risks, are more likely to be involved in aalhy behaviors. Messages used in
youth-targeted prevention campaigns should thesefmoncentrate on the more
immediate negative consequences of smoking anddshddress different themes for
the various population subgroups, especially boykgirls. However, our method has
some important limitations. A high level of imparnta associated with one item can
result from a high level of concern or simply frdngh level of awareness. We must
therefore think carefully about the implicationstbé results. It may be that health
risks such as lung cancer, cardiovascular diseasesreduced life expectancy are

highly rated in part because past communicationtth@se risks has been intense.
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Appendix A: Experimental design

Two levels and strength 2 (16.15.2.2.4) on N.J.Ad8Ine's website

Number of

appearances
in the
survey

Choice sets

Items

CS1 CS2 CS3 CS4 CS5 Cs6 CS7 CS8 CS9 CS10 Csll ¢H® CS14 CS15 CSl6

11
12
13
14
15
16
17
18
19
110

111

112

113

114
115
Number of

11

11

5

items in the

choice set
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Appendix B: Sample characteristics

Table B1: Descriptive statistics — whole sample (N=376)

Variable Definition Mean Std. dev
GENDER =1 if resp. is a male 0.47
AGE Age in years 16.2 14
SWISS =1 if resp. is Swiss 0.81
EDUCATION
Mandatory school (secondary school) 0.38
Apprenticeship or professional school 0.30
High school or College 0.32
SMOKE =1 is resp. is a smoker (occasional or dariglker) 0.36
PARENTS =1 if at least one parent smokes 0.45
SIBLINGS =1 if at least one sibling smokes 0.28
FRIENDS =1 if at least one friend smokes 0.90
FUTURE Will you be a smoker in 5 years?
Certainly not 0.49
Probably not 0.33
Yes, probably 0.14
Yes, for sure 0.04
RISK Among 100 smokers, how many will die from a 0.46 271
consequence of tobacco use?
POCKET MONEY  How much money do you have, per weekydur
personal expenditures?
0 CHF 0.07
1-20 CHF 0.40
21-50 CHF 0.27
51-100 CHF 0.17
101-200 CHF 0.04
More than 200 CHF 0.05
ALCOHOL How often do you drink alcoholic beverages?
Never 0.18
Once a month 0.29
Several times a month 0.24
Once a week 0.18
Several times a week 0.10
Every day 0.01
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Table B2: Descriptive statistics — smokers (N=134)

Variable Definition Mean Std. dev.
DAILY Respondent is a daily smoker 0.62
QTT_CIG Number of cigarettes smoked, in averagedpgr
Less than 1 per day 0.27
1-5 0.27
6-10 0.24
11-20 0.20
More than 20 0.02
AGE START How old where you when you smoked for filest 14.6 14
time?
BUY_CIG Where do you buy your cigarettes (multipleswers
allowed)?
Kiosk 0.78
Supermarket 0.28
Vending machine 0.28
Internet 0.01
Someone buy them for me 0.11
Someone give them to me 0.31
QUIT_TRY Have you ever tried to quit smoking? 0.52
QUIT_WILL Do you want to quit smoking? 0.61
QUIT_CAN Do you feel able to quit smoking? 0.73
FUTURE Will you be a smoker in 5 years?
Certainly not 0.12
Probably not 0.45
Yes, probably 0.34
Yes, for sure 0.09
RISK Among 100 smokers, how many will die from a 411 27.4

consequence of tobacco use?
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Appendix C : Estimated relative importance across gpups
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Appendix D: Present orientation and alcohol use
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Table D1: Association between level of concern and alcohel-tisrdered probit

Category Alcohol
(level of concern) consumption®
Long-term health -0.12*
risks (-3.08)
Short-term health 0.17*
risks (3.12)

Coefficient for gender, age, pocket money, andsclas
dummies not reported@ordered categories for
alcohol consumption are: never, once a month,
several times a month, once a week, several times a
week, and every day. ***significant at 1%,;
**significant at 5%;*significant at 10%.
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5  Assessing smokers' preferences for smoking
cessation medications: A discrete choice
experiment

Abstract

The use of smoking cessation medications can eeHang-term
abstinence rates at a reasonable cost, but onlyal proportion
of quitters seek medical assistance. The objectivihis study is
to evaluate the factors that influence the decigmruse such
treatments, and the willingness-to-pay of smokersifproved
cessation drugs. For this purpose, | conductedserete choice
experiment among smokers in the French-speakind par
Switzerland. The choices consisted of two hypotiaéti
medications described via five attributes (pricefficacy,

possibility of minor side effects, attenuation oéight gain and
availability) and an opt-out option. Various digerehoice models
were estimated to analyze both the factors thhiente treatment
choice and those that influence the overall properise use a
smoking cessation medication. The results indithéd there is
potential demand for improved smoking cessation icagidns.

Smokers are willing-to-pay for higher efficacy, ddsequent side
effects and prevention of weight gain. Whether treg is

available over-the-counter or on medical presaiptiis of

secondary importance. Broader usage could be rdaitieugh

lower out-of-pocket price and greater efficacy. @etary aspects
such as side effects and weight gain should alstéaken into

consideration. In addition, | show that there aeesal individual-

specific factors influencing the decision to usehsmedications,

including education level.

Keywords: discrete choice experiments, smoking cessation,

nested logit, random parameter logit, preferenterbgeneity
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51. Introduction

Smoking is the leading preventable cause of deatimost developed
countries. Switzerland is no exception, with molant nine thousand deaths
attributable to tobacco use each year (FSO 2008 proportion of daily or
occasional smokers in the population between 146&ngkars old was approximately
27% in 2009, which is quite high in comparison witther countries (Kelleet al.
2010). This high rate is partly due to permissiedacco legislation. This was
confirmed in a study by Joossens and Raw (200@)mgaobacco control intensity at
the country level, in which Switzerland was rank&d" among 30 European
countries, mainly due to low prices and a lackestnictions.

A lower prevalence of smoking could be achievedruyeasing the success
rate of individuals who try to quit. Indeed, mamgakers are motivated to quit and do
make the attempt, but only a few succeed over the long term. Onsawis that few
seek assistance, even though the long-term abe&nemte can be considerably
enhanced with appropriate cessation support. Timaasd cold turkey (i.e., smoking
cessation without assistance) quit rate is apprateiy 5%, while a 10-20% long-
term quit rate can be achieved with the most effecinterventions (Fiore 2000).
Among the wide range of smoking cessation inteieest we distinguish non-
pharmaceutical interventions (including medical resrling, group therapies, books,
help lines, and acupuncture) from pharmaceuticttnents (nicotine replacement
therapie® (NRTs) and nicotine-free medicatiéfs This study focuses on nicotine-
free smoking cessation medications, and its maijectilbe is to assess smokers’
preferences for such products. | used a discraaeehexperiment (DCE) — a stated
preferences (SP) technique — which consists ofeptexy a sample of smokers with
choices between several hypothetical treatments. medications were described
with respect to five attributes (price, efficacideseffects, effect on weight gain, and
availability). The respondents were asked to choseeeral times between two
alternative treatments and an opt-out option. lyaea choice data starting from the
simple multinomial logit model (MNL) as the benchinanodel. | then estimated

more complex models that were able to take int@acthe specifics of the choice

24 |n 2007, 54% of Swiss smokers wanted to quit, Imly @0% within the next thirty days and 30% withire next
six months (Kelleet al.2010).

% NRTs partially relieve the withdrawal symptoms thabple experience when they quit by compensatinghto
lack of nicotine in the organism. There are sev®\RITs currently available over-the-counter in Swilaed,
including patches, gum, inhalers, lozenges and isasays.

% Two nicotine-free medications are available in Swritnd by medical prescription only (A-list): buprop (brand
name Zyban ®), whose exact mode of action is stiflear (Compendium of Swiss Drugs 2002), and valieei
(brand name Champix ®), which relieves symptoms iobtme withdrawal and blocks the reinforcing effexf
continued nicotine use through antagonist and agastions (Gonzalext al. 2006).
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process and the panel structure of the data (aeh eespondent makes several
choices). Using the nested logit (NL) frameworlknblyzed both the influence of the
product's characteristics on choice and the impagtdividual characteristics on the
propensity to use such medications. Then, randoranpater logit (RPL) models
allowed me to take unobserved heterogeneity intmwatt. The results consistently
show that smokers value medications that have ingar@fficacy and less frequent
side effects and that prevent weight gain aftesai®sn. In addition, | show that there
are several observed and unobserved individualfgpdactors that influence the
decision to use such medications. | also show thpoitance to account for
unobserved heterogeneity when analyzing choice d&ia information should help
guide the efforts of smoking cessation actors (plaaeutical industry, public health
decision makers) to improve treatment acceptanck usage and thereby achieve

higher cessation rates in the population.
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5.2. Related work

Researchers have applied DCE extensively in thklsfiof marketing,
transport, and environmental economics. In heattthemics, the number of DCE
studies has sharply increased during the past ddcaé e.g., Berckt al. 2006, Brau
and Bruni 2008, Ryast al. 2006, Zweifelet al. 2005, Kerssenst al. 2005). More
specifically, many DCE applications have aimedvaleate the health and non-health
dimensions of medical treatments. In Table 5.1rdvijgle a non-exhaustive list of
empirical papers using DCEs to value medical ietions (mostly preventive

interventions) along with the dimensions that weakeied.

Pharmaceutical smoking cessation treatments hage bealyzed from an
economic point of view, especially with respecicust-effectiveness (Bertraet al.
2007, Hallet al. 2005, Warner 1997), and all studies have conclutied these
treatments lead to a low cost per life-year savaeda cost-effectiveness study
conducted in six western countries, Cormizal. (2006) found a cost per life-year
saved of US$792 for a 45-year-old smoker using A@bgbupropion) in Switzerland.
Researchers have also examined the demand for sgno&ssation medications by
focusing on various determinants. Tauras and Chp#ku(2003) found that
decreasing the price of NRTs would lead to an meein sales of these products
(estimated average price elasticity of -2.33 faiches and of -2.46 for gums). The
effects of conversion to over-the-counter (OTCjustdor nicotine patches and gums
were analyzed by Keeleet al. (2002). These authors estimated that after the
conversion, the use of both therapies would ineressbstantially (78-92% for
patches and 180% for nicotine gum). Halptral. (2007) investigated the demand of
the general population for health insurance coveragdension to cover treatment for
tobacco dependence, and they found that most peegie willing to accept an
increase of at least US$3 in their basic healtlurarece premium to finance the
coverage. Averyet al. (2007) analyzed the impact of smoking cessatiarynt
advertising on the purchasing of such productsandmoking behavior. They found
that the probabilities of attempting to quit andgoitting were positively associated

with higher exposure to such advertising.
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Table 5.1:Published studies using DCE to value medical irgetions

Authors Treatment Dimension valued

Ryanet al. Miscarriage Pain, time in hospital, time to return to normal
(1997) management activities, cost, complications

Hall et al. (2002) Varicella vaccination Risk of mild sideegffs, risk of severe side effects,

Aristideset al. (2004)  Insulin mixtures

Mark et al. (2003) Alcoholism
medication

Marshallet al.(2007)  Colorectal cancer

screening
Rouxet al. (2004) Weight loss programs
Bryanet al. (1998 Knee injury detectio

Watsonet al. (2004) Lower urinary tract
symptoms

vaccine effectiveness, health authority support,
location for vaccination, price of vaccination

Timing of injection befomeeal, two-hour
postprandial blood glucose, effect of prandial dgsi
nocturnal hypoglycemic frequency

% of treated population who remained abstinentf % o
patients who had no incidence of heavy drinkingyf%
patients that experienced mild side effects, % of
patients who complied at a high rate, mode of actio
route of administration, price per day

Process, preparation, pain, specificity, sensytivit

Program cost, trawe to program, amount of
doctor involvement, program components emphasized,
focus of program

% chance of requiring arthroscopy, time from iri
consultation to end of treatment, % chance tha¢ kne
problem is completely resolved, total cost to the
patient

Time to symptom improvement, treatment decreases
prostate size, sexual side effects of treatment,
nonsexual side effects of treatment, treatment 86st
chance of surgery

Two studies used stated preferences methods tostigate individual

preferences for smoking cessation treatments. Betsah (2004) applied contingent

valuation (CV) to estimate willingness to pay (WTB) medications that are more

effective and that attenuate weight gain associatéld smoking cessation. About

80% of the respondents were willing
of these individuals were willing to

to pay for tge&ffectiveness, and two-thirds
pay more ifethreatment had an impact on

weight gain. These authors also estimated thatriban WTP for a 100% effective

treatment — i.e., the value of a statistical quitas US$538. The major limitation of

CV is that it does not allow many dimensions of go@d to be estimated at a time.

The good has a value per se, and it is not posildssess the relative importance of

its dimensions (how individuals are willing to teadff between these dimensions).

Patersoret al. (2008) overcame this limitation by applying laltldiscrete choice

experiments to the choice of smoking cessationafiies (nicotine gum, nicotine
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patch, nicotine inhaler and Zyban®)They used cost, success rate and treatment
length as variable attributes, with doses per day availability as fixed
characteristics. The flexibility of the model sd&gtions they applied allowed the
authors to investigate preference heterogeneitgy Thund that effectiveness was a
primary consideration. Light and heavy smokers vt willing to pay substantial
amounts for improved success rates (i.e. CAN$5@DGAN$300 to achieve a 40%

success rate).

27 Also known as alternative-specific choice experiteeBCEs that use generic titles for the altermatigsuch as “A”
and “B") are called unlabeled DCEs, contrary toeled choice experiments, where each alternativasreée a
particular commodity (e.g., Zyban®).
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5.3.  Framework for analysis

A majority of current smokers positively value thenefits associated with
smoking cessation, resulting in a desire to quit iarfrequent quit attempts. Most of
these attempts are made cold turkey and thus heslatavely low long-term success
rate (around 5%). Relapses are frequent, partigutecause of the significant costs
associated with nicotine withdrawal. The use ofreleng cessation drug partially

relieves the craving symptoms, resulting in inceglasuccess rates.

The demand for such a product depends on the pedceidditional net
benefits it provides over alternative methods. Sionplification purpose, | assume
here that the only available alternative methodc@d-turkey cessation. The
additional benefit of the treatment is the value thdividual attaches to smoking
cessation multiplied by the increased probabilifysaccessfully quitting that the
treatment provides. The benefits also include &mtit features of the medication,
such as its ability to reduce weight gain assodiatith smoking cessation. The
perceived value of quitting is defined asthe difference between the lifetime utility
from quitting and the lifetime utility from contiimg to smoké (Avery et al. 2007).
The probability of long-term abstinence dependshenwithdrawal costs: the higher
the withdrawal costs the lower is the success fidte.medication precisely increases
the success rate by decreasing these withdrawts. dodefinex as the amount of
treatment X might be continuous, or simply a binary variabiditating medication
intake) andw, as the withdrawal costs. The probability of suctglysquitting using
a medication is then (withcontinuous):

o dw d*w dP
P =PWw(x),With = <9~ t>0— <0 (5.1)
mes = POV dx A dw

The cold turkey quit rate is defined as:
P, = P(w,(x)|x=0). (5.2)
The additional probability of successfully quitting the difference between the

success rate with medicatiop.,) and the cold turkey quit raté’(). The benefits

of the medication over cold turkey are then givgn b
B= u(pmed - pct)+ bmec' (53)

wherebmedare the additional valuable features of the meiticatThe benefits are

compared to the treatment cos®),(that include both the out-of-pocket cost, and

other non-monetary costs such as side effects tiame and effort to purchase the
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treatment (which is related to treatment availafjiliA smoker will decide to use a
smoking cessation treatment when making a quitmgttef the perceived net benefits
are positive, i.e., iB is higher tharC. | expect potential quitters to positively value
efficacy and the additional benefits of the medaatand to negatively value side

effects and access costs.
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5.4. Data collection (DCE survey)

The DCE method is based on the hypothesis thagaoyg or service can be
described as a set of characteristics or attribi@essistent with Lancaster’s theory
of value (Lancaster 1966), individuals do not apjai®e commodities globally, but
rather as a sum of attributésin contrast to revealed preference techniques that
analyze choices observed in reality, DCEs — aatadipreference technique — consist
of presenting hypothetical choice situations (“cleosets,” hereafter) to a sample of
respondents. Each choice set contains two or nmimmatives that vary according to
the level of their attributes. It is assumed timalividuals select the alternative from
which they derive the highest utility. The prob#pibf an alternative being chosen is
then modeled in accordance with the random utflizgmework (McFadden 1981).
Applying appropriate econometric techniques to yaealobserved decisions, the
researcher is able to retrieve the indirect utifitjmctions of individuals in the
attribute-space. To illustrate the process simplg 8o make the link with consumer
theory, below | present several choice sets desgtritith only two attributes that can
take various levels (Figure 5.1). If the respondenboses successively between
choice set A and all other choice sets, accordirthe axioms of revealed preferences

one can retrieve quite accurately the indifferectue passing through A.

Figure 5.1: Indifference curve in the attribute space

Attribute 1

Attribute 2

The researcher is then able to estimate the relatiwportance of the
attributes (marginal rates of substitution). Whemanetary attribute is included, it is
possible to estimate marginal willingness to paywff) for improvements in
attributes and, by extension, global WTP for immwvmedications. Individual-

specific characteristics that might influence tiice can also be included in the

% “Goods possess, or give rise to, multiple charisties in fixed proportions, and it is these cluisgaistics, not the
goods themselves, on which the consumer’s prefeseaie exerciseqlancaster 1966).
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models. As mentioned by Ryai al. (2008), a complete DCE study is a complex
process that involves three main steps prior to é¢aenometric treatment: 1)
definition of attributes and attribute levels; perimental design and construction of
choice sets; and 3) data collection.

Definition of attributes and attribute levels

From the existing literature, | initially developeal list of attributes of
pharmaceutical smoking cessation treatments @tval. 2006, Peters and Morgan
2002, Henningfieldet al. 2005) that seemed the most relevant to our rdseprals:
price, efficacy, length of treatment, possibility minor side effects, attenuation of
weight gain and availability. Meanwhile, | converfedus groups and conducted pre-
tests to identify important attributes and previr@ omission of salient ones. The
length of the treatment was found to be of very lawortance, and was therefore

excluded.

The next step consisted of assigning levels to edtrtbute. The literature
recommends that these should be realistic, weihdéf plausible and should
potentially involve trade-offs (Ryaat al. 2008). The first three attributes describe
continuous dimensions, whereas the latter two @fetbmous. Levels for price were
defined on the basis of true market prices. Fotairee, the out-of-pocket cost of a
comprehensive treatment course with Zyban® (buprgpiis about CHF 300
(Compendium of Swiss Drugs 2002). A central advgataf DCE is that it allows
larger attribute variability. The price attributeasv therefore described with four
possible levels within a plausible interval (CHR20 CHF 500).

We can express long-term efficacy in an absoluteetative way. Many
studies report the efficacy of a medication relatte a placebo or relative to an
alternative treatment in terms of odds-ratios (éfal. 2006), while evaluations of
absolute long-term abstinence rate are also pesgkibre 2000). Because it is
difficult for respondents to interpret odds-ratiod, chose to use the following
definition of efficacy: the proportion of quittevgho still do not smoke one year after
treatment. The quit rate at one year is approxilyab8o for smokers without
assistance (Fiore 2000), 15% for those with bupmophnd 22% for those with
varenicline (Gonzalegt al. 2006, Jorenbyet al. 2006). Selected levels for the
medications were 15% (close to bupropion), 25%sglto varenicline), 40% and
50% (improved efficacy). The most commonly reportaehign side effects of

bupropion and varenicline are insomnia, nauseadandouth (Fiore 2000, Gonzales
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et al. 2006, McEweret al. 2004), and these are quite frequent (30% for kpipro
and 50% for varenicline). In addition to these tside-effect levels, | chose a third
(10%) to depict an improved medication. Weight gairstrongly associated with
smoking cessation, with the average gain afteratiessreaching approximately 4-5
kg (Froomet al. 1998, Klesge®t al. 1997, Williamsoret al. 1991). Some smokers
are discouraged from cessation because of thietenyd An improved medication
could include components that prevent weight gaieyerset al. 1997). Finally,
medications are either available over-the-counterae obtainable only with a
medical prescription. All the attributes and thesspective levels are presented in
Table 5.2.
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Table 5.2: Attributes and levels

Attribute Definition Levels
Price Price) Price for the complete CHF 200, CHF 300,
treatment CHF 400, CHF 500
Efficacy (Eff) Abstinence rate at one year 15%, 25%, 40%, 50%

Probability of experiencing

Side-effects $idg minor side effects

10%, 30%, 50%
Does the treatment prevent

weight gain associated with yes, no
smoking cessation?

Weight gain (Veigh)

Is the treatment available over-
Availability (Avail) the counter or only under
medical prescription?

over-the-counter,
medical prescription

Experimental design

The choice sets presented to respondents contiiteginlabeled alternatives
(“medication A” and “medication B”). Because therget population had not
necessarily decided to use such a medication dirtteeof the study, | also included
an opt-out option to allow individuals to be nomrdmders (Ryan and Skatun 2004).
With two four-level attributes, one three-level riltite and two dichotomous
attributes, the full factorial design gives rise1t®2 (4x3x2°) possible hypothetical
medications. | used a fractional factorial designmaduce the possible combinations.
Choice sets were generated starting from a resal®iorthogonal array obtained on
Sloane’s website (Sloane 2007) and using the mathapbsed by Street and Burgess
(2007). The design produced sixteen distinct chemis that were divided into two
blocks of eight choice sets (Hensletral. 2005). Each respondent was then assigned
randomly to either of the two blocks.

To verify the consistency of responses, it is amsty to add constructed
scenarios to the main design. Thus, | created tiditianal choice sets containing a
dominant alternative. Dominance is achieved when aternative is superior for at
least one attribute while the other attributesatréhe same levél. Respondents are
supposed to choose the dominant (or the opt-otejnative if rationality holds. In
summary, | presented ten choice sets to each rdspgntwo of which were
consistency checks (Lancsar and Louviere 2006, digual. 2005).

29 For instance, if we compare two medications, thetbathas a lower price, higher efficacy and feside effects
with other attributes at the same level is considld@minant.
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Data collection

Two hundred and thirty subjects were recruited fritve French-speaking
part of Switzerland. The main inclusion criteriarev@ge between 15 and 64 years
and being a daily or occasional smoker. The respatsdalso had to express an
interest in quitting smoking. The sample was regmétive of the French-speaking
Swiss population of smokers with respect to agedgeand education level.

The questionnaire was divided into two parts: theice experiments and the
collection of individual information. In the DCE marespondents were asked to

imagine the following scenario (in brief):

“You have decided to quit smoking, and you haveptissibility to be supported by a
smoking cessation medication that can improve yhance of quitting (without any
help, the success rate at one year is 5%) ... Ydbwipresented with 10 situations
in which two medications are described. Please shpdor each situation, if you

would buy medication A, medication B or neither.”

| then gave a detailed description of each atteibahd presented their
respective levels. The same information was pravigethe presentation of each
choice set, an example of which is shown in appeAdiln the second part of the
questionnaire, | gathered information about smoliiggory, quitting history, health

status and socio-economic characteristics.
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5.5.  Econometric analysis

Discrete choice modeling relies on random utilingdry, where the utility
that individuals derive from an alternative is ded into two components: a
systematic (observable) and a stochastic (unodsievane. It is assumed that the
former depends linearly on attribute levels whihe atter is due to unobserved
information and measurement errors. More formalle denote the utility that

individuali derives from alternativgby:

U. =V. + ., (54)

where is the observable component andthe random error. With k attributes,

assuming a linear attribute utility function, wevbahe following functional form:

ViT Xt o Xt K =Xy (5.5)

Under the assumption of rationality, individual®oke the alternative from which the
utility derived is the highest. Therefore, alteiwaj will be chosen over alternativp
if

U, >U, - (5.6)

From this, we derive the probability that indivitliachooses alternativieamongp

alternatives:

Pij = Prob(\{j + >\/ip tp P 0. (5.7)
Identically,

B =Prob -¥, > -5 P D) (5.8)

The resulting choice model depends on the way pli@wot option is included
and on the assumption made about the distributfothe error terms. Below, |
present the two approaches used to model the emtemision. Then, | describe three
choice models that differ in their complexity: tmeiltinomial logit model (MNL), the
nested logit model (NL) and the random parameigt fnodel (RPL).

Modeling the opt-out option

The opt-out option can be seen as an alternatitte spiecific levels for each
attribute or as a first-step choice option withassociated attributes. In the MNL and
RPL specifications, the opt-out option is consideas an alternative in the choice
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sets with the attributes and levels shown in T&b®e In this case, the attribute levels
of the opt-out option reflect what smokers face migitting cold turkey. An
alternative-specific constant for opting-out (opt-cAASC hereafter) is included in
some of our MNL and RPL specifications in order aocount for the intrinsic
propensity to opt-out among respondents, even wdiffarences in attributes are

accounted for.

Table 5.3: Description of the opt-out option

Attribute Value for the
opt-out option

Price CHF 0

Efficacy 5%

Side effect 0%

Weight gain attenuation No

“Availability” unrestricted

In the NL specification, the opt-out option is mtede as a dichotomous
choice that depends on individual-specific charésties and on the attributes of the

medication alternatives. In this case, the optegiion has no associated attributes.

Multinomial Logit (MNL)

If we assume that the errorsare independent and identically distributed
(ID) Type | Extreme Value, we obtain the standardiltinomial logit (MNL)
specification. After some algebraic manipulatiosse( McFadden 1974 or Train 2003

for details), we obtain the following expression fiee choice probabilities:

po PG ) (5.9)

expiX, )

The 1ID assumption induces the independence fromieivant alternatives
(I1A) axiom, which means that the relative prob#pilof choosing one alternative
over another is unaffected by the presence of iaddit alternatives in the choice set.
In other words, the 1A property implies that dlieanatives are perfect substitutes. In
this case, the choice sets included three alt@esa{medication A, medication B and
the opt-out option). If 1A holds, this would meé#mat (for example) an improvement
in medication A would lead to proportionate decesas the frequencies at which
medication B and opting out are chosen. Here, likedy that an improvement in

medication A would produce a larger decrease in phebability of choosing
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medication B than of choosing the opt-out opfibAnother limitation of the simple
MNL specification is that it does not take into agnt the fact that each respondent
faces several choice situations and that there tnligltorrelation across choice sets
faced by a single individual. To handle these ltnins, | estimated two additional
models allowing for more complex substitution paiteand for possible correlation

across choice situations.

Nested Logit (NL)

In this specification, similar alternatives are tjgamed into subsets called

nests. For any two alternatives §ndb) in the same nest,, is correlated withy,,

whereas for any two alternatives in different netsts unobserved portion of utility is
uncorrelated? In our case, the first nest holds the medicatignand B), while the

second nest contains only the opt-out optfoRor clarity, we can visualize each
choice as the result of two decisions. First, ifdiials decide whether or not to opt
out. Then, conditional on not having chosen the-ayt option, they choose a
medication according to the attribute levels. Atahle way to illustrate the model
structure is with a tree diagram (Figure 5.2). Theanches” denote the alternative

subsets within which Il1A holds, and the “leaves #ne alternatives.

Figure 5.2: Nested logit tree structure

\\No medication
(opt-out)

The probability that individual chooses alternative within nestn (which

contains J  alternatives) can be depicted as the product af fwobabilities

(McFadden 1981): the probability of choosing nestamong N nests and the

conditional probability of alternativiebeing chosen (given that nesis chosen):

% The medication alternatives (A and B) are morelainto each other than to the opt-out option.
31 1IA holds in the same nest but not across differests.

%2 In such a case where one nest contains only ¢éemative, we talk about a NL model with partiagdaeracy.
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ijn nestn jlnest r

with
_ ez;'1 + Tllvﬂ
Plestn= N ez-n Y (5.112)
n=1
and
ex‘ll"'
|:>j|nest n= J x" ' (5-12)
n e iln

=1

Wherez is a vector of individual-specific characteristigds a vector of medication

attributes, and are vectors of parameters, ditis the so-called inclusive-value

with its associated inclusive-value parametdsee Appendix B for details). The
inclusive value (IV) parameter is an indicator loé tlegree of substitutability between
the alternatives. When it equals one, all altewestiare perfectly substitutable. In this
case, the model collapses to the simple multinohogit model (MNL), and there is

no need to use a more flexible specification. B tf parameter equals zero, this
means that the choice among nests is completegpamtient of the choice among the
alternatives. In such a case, one independent ehoiodel per decision can be
estimated. The use of the NL specification is appate when the IV parameter lies
between zero and one because this means thatatiteshwithin a nest are closer
substitutes for each other than for alternativestimer nests (see Train 2003 for

details).

Random Parameter Logit (RPL)

The random parameter logit model (RPL), also refeas mixed logit, allows
for more flexible substitution patterns and takesoiaccount the influence of
unobserved individual characteristics on choices.tHis framework, the choice
probability is a weighted average of the multindniogit choice probabilities, where

the weights are the possible values of The researcher must then specify a

distribution for the coefficients with parametersi.e. f( ‘ ):

exp(x, )
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Most commonly, it is assumed that thes are normally distributed. The log-normal

distribution is also often use, in particular foetcoefficients that are assumed to be
strictly positive. We can interpret the RPL modglaamodel in which the parameters
are randomly distributed across individuals. Thétytof the j-th alternative for an

individuali can be written as:
U = X" +. (5.14)

Where the;’s are the random coefficients that we can decompu® two parts, as

follows:

=T+ (5.15)

Where is the population mean and is a stochastic deviation representing

preference heterogeneity. Re-writing the modelph@in:

U. = X" +X." + (5.16)

The stochastic portion of utility (i.exﬁ' it ) is correlated across choice situations

due to the common influence of Since the integral in (5.13) has no closed-form,

simulation is used to estimate the paraméters

Final specifications

In all the models, the choice among alternativepedds on the five
attributes: price Rrice), efficacy Eff), side effects idé, effect on weight gain
(Weigh), and availability Avail), all as defined above in Table 5.2. The utility

function is simply defined by:

Uij = 1Pricqj + 2Effij + 3Sidff + 4Weitht +5Avaii! i (5.17)

In addition, in the NL model, the opt-out decisisrassumed to depend on a series of
individual-specific characteristics and on the figiributes (see (11)). Individual-
specific variables include the number of yearsréspondent has smokedears_sm

the previous use of any smoking cessation heg), gender Gende}, whether the

% 1n short, draws fromf( | ) are used to get a simulated value of the logililoeid

function. This is done for different values of until we obtain the maximum simulated
likelihood (Train 2003).
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respondent is anxious\(X), educational levelJecandSup, and the presence of any
children in the householdhild).

In the RPL model, the parameters were assumed hoieally distributed:

U. = 1 Pricqj + Ef'fj + g Sidl? + 4 Weigtﬂt +g Avajil +.

’ i (5.18)

with . N(,. )

To go further into the investigation of preferenceterogeneity, | estimated
models that include interaction terms between indizi-specific characteristics and
some attributes, as suggested by Rgiaal. (2005). | created an interaction between
price and indicators corresponding to three legélmonthly income, i.ePrice x Ing,
Price x Ing, andPrice x Ing, wherelng; is an indicator for théth of the following
income groups: < CHF 4500, CHF 4500 to 8500, and560 CHF. | created an
additional interaction term between body mass inalec the attribut&Veight using
two subgroupsBmi.: up to 25 kg/handBmi: over 25 kg/m). The general form of
the utility function including interaction terms sia

Uij = 1Pricqj + ,(Price x Ing i} + 5 (Price x Ing i} + 4Effij + 5Sid?

5.19
+ GWeighE + _(Weight x Bmj ij) +8Availij + ( )

i
Because individuals with higher income are supposedhave a lower marginal
valuation of money, | expect, and , to be positive (leading to a smaller negative

impact of price on utility in these income groudsalso assume that individuals with

BMI over 25 attach a higher value to Meightattribute, i.e., that, is positive.
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5.6. Results
Descriptive statistics

Between March and April 2008, 230 paper-and-pequiéstionnaires were
mailed. A response rate of 60% was achieved (1B&wgs collected). | excluded five
respondents due to missing data, making the totaber of valid questionnaires 133.
Only two individuals failed the dominance test,.,i.ehose the non-dominant
alternative. | excluded them from the sample, tesylin 131 individuals who were
used for the model estimations (yielding 1,048 ols@ns). Among the 1,048
(131x8) choice responses, the opt-out option whketsal 491 times (46.9%). In the
sample, 24 individuals always chose the opt-oubopino treatment). This subgroup
is defined as serial non-participants (Haetgnal. 2005). Some authors suggest
dropping these individuals from the sample to catrithe estimations, because some
of these individuals are likely to opt out as a wafyprotesting. Deleting these
responses can lead to inconsistent estimates,handested logit structure used here
allows us to explain the factors that influence -panticipation; therefore, | did not

drop these respondents.

Table 5.4 summarizes statistics about smoking arntirgy history, health
status and socio-economic characteristics. The ragarof the sample is 38.8 years;
the distribution among the different age grouplese to the distribution in the
French-speaking Swiss population of smokers. Rafgrds with higher education
levels were slightly overrepresented, to the dednimof the population with only
secondary education. Only five respondents had gersadm Test for Nicotine
Dependence (FTND) score over seven. On averageesipendents had smoked for
20 years, and two-thirds of them had already titeguit at least once for at least two
weeks. Among these unsuccessful quitters, the meamber of quit attempts was
2.63 (std.dev. 2.52), and 23% of the individuald hiteady used a pharmaceutical
smoking cessation therapy, mostly NRT. A large migjmf the respondents (67%)
were confident about their ability to quit, althdugnly 24% were actually planning

to quit within the next six months.
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Table 5.4:Descriptive statistics (N=131)

Variable Definition Mean Std.dev.
Smoking history

Years_sm Number of years smoking 19.9 11.88
Lowdep =1 if FTND score <4 0.67

Middep =1if FTND is between 4 and 7 0.29

Highdep =1if FTND >7 0.04

Smoking cessation

Help =1 if have ever used NRT or Zyban 0.23

Attempts Number of previous quit attempts 2.72 2.50
Ability =1 if confident about ability to quit 0.67

Quit 6 months =1 if plans to quit within the next 6 0.24

Health state

Health =1 if feels in excellent health 0.22

Bmi Respondent’s body mass index 23.9 3.29
Anx =1 if very anxious 0.08

Household

Hhinc Household monthly income (CHF) 6393.1 3021
Child =1 if there are any children 0.35
Respondent’s

characteristics

Gender =1 if resp. is a male 0.56

Age Age in years 38.7 12.13
Prim =1 if primary education 0.21

Sec =1 if secondary education 0.57

Sup =1 if higher education 0.22

Choice modeling

The results from the MNL and NL models are preseitteTable 5.5, results
from the RPL models are in Table 5.6, and resuftthe models that include
interactions are presented in Table 5.7. All ediions were performed using Stata
version 10.0 (Stata Corp., Texas, USA).

In all models, the coefficients of the utility fuian are highly significant and
of the expected sign except for availability, whishsignificant only in the RPL
model without opt-out ASC (Model 5). The magnituafethese coefficients varies
proportionally across models due to a scaling fa€foain 2003). The interpretation

in terms of the relative importance of attributesherefore not affected by this factor.

First, focusing on the results of the simple MNL dab (Model 1), we
observe that higher price and a higher prevalericgide effects both give rise to
lower utility, while long-term efficacy is positilievalued. An interesting result is the
relative size of the coefficient of the variabWeight Potential quitters attach
considerable importance to the presence of an tefifacweight gain. The two

additional MNL models include an ASC for the opt-a@ption, as a fixed effect in
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Model 2, and as a random effect in Model 3. The AS6ignificant and positive in
both cases, indicating an intrinsic propensity pp-@ut in the population. In the first
column of Table 5.5, | provide the results of theusiman-McFadden test (Hausman
and McFadden 1984), which tests the IIA assumpfidwe procedure consists of re-
estimating the model based on a subset of alteesatlf IIA holds, the parameters in
both models should be the same. The Hausman-Mchestdastic tests the equality
of the parameters, and its associated statistias@imed to follow a chi-square
distribution. The high value of the chi-squareistat indicates that the assumption of
IIA (and thus, the MNL model) is not sustainabletiris choice context (p<0.05).
This result supports the use of a more flexiblespation.

Looking at the NL specification (Model 4), we natithat the IV parameter
associated with the treatment branch is significant lies between zero and dfe,
indicating that the separation of alternatives imésts is appropriate. Then, | focus on
the second part of the NL model (opt-out decisioBecause | modeled the
probability of opting out, a negative significartefficient associated with a variable
means that an increase of that variable decre&seprobability of opting out (or,
similarly, increases the probability of choosing/ anedication). This is the case for
the variableChild (p<0.05); individuals who have children are leggllf to opt out.
An explanation would be that those individuals ar@re motivated to quit because
they include their children’s future health statinstheir decision process. The
coefficient for higher education is also signifitaand negative (p<0.01), the
reference category being primary education. Thidccdenote better perception and
understanding of the potential benefits of smokiegsation among more educated
individuals. By contrast, two variables have a fpesiand significant coefficient.
Smokers who have smoked for a greater number g&y@a more likely to opt out
(p<0.05). This result is difficult to explain besauthese individuals are more
strongly addicted and thus should benefit more franmedication that relieves
withdrawal symptoms. Possible explanations couldtHz long-term smokers are
simply reluctant to use drugs to handle their smgkihabit, that they are
overconfident about their future ability to quit; that their perceived benefits of
cessation are low. Anxiety has a positive impacbpting out (p<0.01). This could
reflect lower perceived benefits of cessation amamgous individuals because of a

stronger psychological addiction.

The estimation results of the RPL models are ptedein Table 5.6. In
Models 5 and 6, all coefficients are assumed tandenally distributed, while in

% The IV parameter associated with the opt-out optias set to one.
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Models 7 and 8, the coefficients ferice andEff, are assumed to follow a log-normal
distribution. Unlike in previous models, the coefint associated with availability is
positive and significant (p<0.05), but only in Mbde This result provides some
evidence that individuals would positively valueswsitch to “OTC status” for these
drugs. Because we have random coefficients, | @isawvide estimates of the
associated standard deviations. Their significafeecept for Avail) and their
magnitude indicate the presence of preference dgdaeity. Taking this
heterogeneity and possible correlation across ebointo account seems to bring
significant improvements in terms of goodness-bf-filodel 6 is the preferred
specification regarding the log-likelihood, andtbthie AIC and BIC criteria. Models
that include interactions between the price atteaband income and between the
weight attribute and BMI are presented in Table Ffe results consistently show
that the relative importance of the price attribistéower for individuals with higher
income. Moreover, we see that overweight individ@8MI >25) value the fact that a

treatment prevents weight gain more highly, butsignificantly.
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Table 5.5: Estimation results — MNL and NL models

MNL MNL MNL NL
Utility function Model 1 Model 2 Model 3 Model 4
Opt-out ASC (fixed) - 0.6289** - -
(0.2637)
Opt-out ASC(random) - - 0.6675* -
(0.4018)
[2.78%*+]
Price -0.0044*** -0.0036%** -0.0051%** -0.0033***
(0.0004) (0.0005) (0.0007) (0.0005)
Eff 0.0543*** 0.0590*** 0.0821*+* 0.0434*+*
(0.0038) (0.0044) (0.0062) (0.0057)
Side -0.0358*** -0.0320%** -0.0377* -0.0266***
(0.0032) (0.0036) (0.0042) (0.0047)
Weight 0.7545%** 0.7653*** 0.9347*+* 0.5610%**
(0.1055) (0.1085) (0.1235) (0.1103)
Avall 0.0124 0.0970 0.0312 0.0004
(0.0933) (0.1022) (0.1169) (0.0733)
Opt-out choice (NL only)
Years_sm 0.0126**
(0.0052)
Help -0.1243
(0.1456)
Gender -0.0316
(0.1292)
Anx 0.6767**
(0.2538)
Sec 0.0051
(0.1479)
Sup -0.5852***
(0.1882)
Child -0.3159**
(0.1374)
IV parameter 0.6698***
(0.1136)
IIA test
Hausman-McFadden chi2 6.40
(p-value) (0.011)
N 1048 1048 1048 1048
AIC 1904.4 1900.6 1520.5 1884.8
BIC 1934.8 1937.0 1563.0 1975.9
Il -947.2 -944.3 -753.2 -927.4

In the MNL models, the opt-out option is definedwspecific values for the attributes. In the NLdeb
the opt-out option has no associated attributeeveiandard errors in parentheses. Standard deviatti
random coefficients in brackets. ***significant Eb; **significant at 5%;*significant at 10%.
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Table 5.6: Estimation results - RPL models

Utility function Model 5 Model 6 Model 7 Model 8
Opt-out ASC 0.4534 0.5903
- (0.4198) - (0.4407)
[2.5180***] [2.9714%]
Price -0.0095%** -0.0074%** -0.0093*** -0.0082%**
(0.0011) (0.0010) (0.0012) (0.0011)
[0.0078***] [0.0040%**] [0.0111%+] [0.0069**+]
Eff 0.1033*** 0.1086*** 0.1026*** 0.1113***
(0.0092) (0.0104) (0.0091) (0.0090)
[0.0553***] [0.0665***] [0.0532**+] [0.0516%**]
Side -0.0694*** -0.0662*** -0.0583*** -0.0564***
(0.0077) (0.0080) (0.0080) (0.0070)
[0.0562***] [0.0511***] [0.0515%*] [0.0352**]
Weight 1.3851%** 1.2978** 1.1942%%* 1.1317%
(0.2274) (0.2103) (0.1980) (0.1904)
[1.9810%+] [1.6125%*%] [1.2652%*+] [1.3486%**]
Avail 0.3104** 0.2261 0.2050 0.1367
(0.1416) (0.1573) (0.1298) (0.1426)
[0.1186] [0.2147] [0.0082] [0.2086]
N 1048 1048 1048 1048
AIC 1463.3 1442.6 1473.7 1451.7
BIC 1524.0 1515.6 1534.5 1524.6
I -721.6 -709.3 -726.9 -713.9

In the models, the opt-out option is defined witleaific values for the attributes. In Models 5 &d
all coefficients are normally distributed. In Model and 8, the coefficients férice andEff are
log-normally distributed; all other coefficientseamormally distributed. Thus, in Models 7 and & th
parameters foPrice andEff are the means and std. dev. of the coefficientvetkfrom the mean
and std. dev. of the logarithm of the coefficierfsee e.g. Train 2003 for the appropriate
transformation). Standard errors in parentheseandard deviation of random coefficients in
brackets.***significant at 1%; **significant at 5¥significant at 10%.
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Table 5.7:Estimation results — models with interactions

MNL NL RPL
Utility function Model 9 Model 10 Model 11
Opt-out ASC 0.6626* 0.2729
(0.3942) - (0.4130)
[2.6752%%] [2.2787*]
Price -0.0074%* -0.0052*** -0.0111%**
(0.0012) (0.0007) (0.0015)
[0.0053***]
Price x Ing 0.0027*** 0.0021*** 0.0034*
(0.0012) (0.0005) (0.0014)
[0.0020%]
Price x Ing 0.0032*** 0.0033*** 0.0060***
(0.0015) (0.0006) (0.0016)
[0.0032]
Eff 0.0826*** 0.0470%** 0.1109%**
(0.0062) (0.0056) (0.0097)
[0.0457**%]
Side -0.0379%** -0.0261*** -0.0582%**
(0.0042) (0.0046) (0.0066)
[0.0311**%]
Weight 0.8116*** 0.5461*** 1.1101%**
(0.1483) (0.1253) (0.2331)
[1.5877**]
Weight x Bmi 0.3507 0.1124 0.0996
(0.2189) (0.1342) (0.4132)
[1.5815%**]
Avail 0.0437 0.0518 0.2088
(0.1174) (0.0794) (0.3822)
[0.3822]
Opt-out choice (NL only)
Years_sm 0.0142***
(0.0053)
Help -0.1074
(0.1509)
Gender -0.0678
(0.1340)
Anx 0.4791*
(0.2640)
Sec 0.0999
(0.1544)
Sup -0.3342*
(0.1982)
Child -0.1041
(0.1443)
IV parameter 0.7171***
(0.1131)
N 1048 1048 1048
AIC 1517.5 1850.8 1450.9
BIC 1578.2 1948.1 1560.3
Il -748.7 -909.4 -707.5

In the MNL and RPL models, the opt-out option idinied with specific values for the
attributes. In the NL model, the opt-out option hasassociated attribute value. The MNL
model include a random opt-out ASC (normally disited). All coefficients in Model 11
are assumed to be normally distributed. Standaodsein parentheses. Standard deviation
of random coefficients in brackets ***significant 2%; **significant at 5%;*significant

at 10%.
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Using the simple NL model (Model 4) and the prefdrspecification (Model
6), | predicted the choice probabilities associatgith the opt-out alternative after
changes in price, efficacy and prevalence of mgide effects. | then computed the
average opt-out probability in the sample thatploré in table 5.8. This approximates
the evolution of the proportion of non-demandeterahe following scenarios: a 20%
decrease in price; a 20% increase in efficacy; % 2@crease in the prevalence of

minor side effects; and the three effects combined.

Table 5.8: Average predicted opt-out probabilities. Four sciesa

NL (Model 4) RPL (Model 6)

. Average opt- . Average opt- L
Scenario out probability Variation out probability Variation
Status quo 0.47 - 0.47 -
20% decreasein - 4 -0.07 0.43 -0.04
price
20% increase in 0.39 0.08 0.42 20,05
efficacy
Side effects 20%
less frequent 0.43 -0.04 0.44 -0.03
Three effects 0.32 -0.15 0.35 0.12

combined

In the last line of the table, we see that combiimaprovements of the
attributes would result in a 0.12 to 0.15 decréadbe average probability to opt-out,

ceteris paribus

Welfare measures

The ratio between any two coefficients in Equatioh(or 18) allows us to
quantify the relative importance of the correspagdattributes, i.e., the marginal rate
of substitution between them. If the price coeéfittiis included as the denominator,
we obtain a marginal willingness-to-pay (mWTP) thoe variation of an attribute. For
example, we can value the improvement of the effiaaf a treatment by computing

- ,/ . ceteris paribusi.e., the WTP for a 1-percentage-point increasefficacy.

To compute mWTP estimates, | rely on the coeffitsenf the models without
interactions (specifically, | rely on estimatesirdlodels 1, 3, 4, and 6). Dividing the
estimated coefficients of non-monetary attributgs the negative of the price
coefficient gives rise to mWTP estimates. These mesented in Table 5.9. As
suggested by Hole (2007), | applied the Krinsky-Raobethod (Krinsky and Robb
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1986) to compute confidence intervals. This methsbich is also referred to as
parametric bootstrap, consists of taking draws feomultivariate normal distribution
with means and covariance given by the estimatedficents and the associated
variance-covariance matrix. In our case, | perfa®,000 draws to obtain 10,000
values of the coefficients from the joint distrilaut. | used these values to compute
10,000 mWTP estimates for each non-price attriblibe. 95% confidence interval is

then defined by taking the upper and lower 2.5 grdites of the distribution.

Table 5.9:WTP estimates

Attribute Model 1 Model 3 Model 4 Model 6
Eff 12.3 16.2 13.0 14.6
[10.8;14.1] [12.7;21.5] [10.5;16.8] [11.2;19.6]
Side -8.1 -7.4 -7.6 -8.9
[-10.6;-6.2] [-10.0;-5.4] [-10.4;-5.5] [-12.2;-6.4]
Weight 170.9 184.0 164.8 174.9

[125.1;221.8] [133.8;252.9]  [115.4;224.8] [121.4624]
0 0 0 0

[ [

Avail

95% Krinsky-Robb confidence intervals in brackets.

We see that an individual is willing to pay fronllE 12.3 to CHF 16.2 for a
1-percentage-point (p.p.) increase in efficacy.iMiddials also value the absence of
side effects and would be willing to pay betweenFCH4 and CHF 8.9 for a 1 p.p.
reduction in the probability of occurrence of mirgide effects. The fact that the
medication prevents weight gain associated withkémgocessation is valued between
CHF 164.8 and CHF 184.0, depending on the spetiditaln Table 5.10, | report the
estimates of marginal WTP in the three income gsdhpat stem from the RPL model

with interactions (Model 11).

Table 5.10: WTP estimates by income group

Attribute Income groups CHF)
<4,500 4,500-8500 >8,500

Eff 8.6 14.8 22.6

[6.4;12.5] [11.4;20.4] [14.5;45.8]
Side -5.3 9.0 -13.7

[-7.8;-3.7] [-12.8;-6.4] [-28.6;-8.4]
Weight 117.8 201.9 307.8
(individuals with bmi<=25) [76.4;182.0] [132.9;296.7] [182.7;610.4]
Weight 123.4 2115 322.4
(individuals with bmi>25) [76.2;196.8] [137.4;318.4] [179.0;668.1]

95% Krinsky-Robb confidence intervals in brack&stimated coefficients and variance-covariance
matrix from the RPL model with interaction used @b 11). WTP forAvail not reported (the
associated coefficient is not significant).

Making some simple computations, one can derieefthe estimated WTP
the incremental value of a smoking cessation méditaver cold-turkey smoking
cessation. Using WTP estimates from the preferqgetication (Model 6) and
assuming a linear relationship between WTP andeas®d efficacy and between
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WTP and the prevalence of minor side effects, | gam cold-turkey cessation (for
which the attributes are shown in Table 5.3) witlhedication that has the following
characteristics: 50% efficacy, 10% prevalence ofianiside effects, attenuation of
weight gain and restricted availability (medicakgeription). | then multiply this

amount by 0.54 (i.e., 1 minus the estimated progof non-demanders). | obtain an
incremental value of the improved hypothetical smgkcessation treatment over
cold-turkey cessation of around CHF 400. It is Wwortoting that | make the

conservative assumption that the treatment hasua wh zero for all non-demanders,
as in Busclet al. (2004).

From the RPL models estimated, it is possibleltio individual-specific
values for the coefficients conditional on the ceoactually made and the value of
the attributes (Train 2003, Hole 2008). | expldistinformation in two ways. First |
use individual-specific values of the coefficietdsplot distributions of WTP (Figure
5.3). Moreover, to further investigate the opt-datision, | use the results from the
models that include a random opt-out alternativeesjc constant to retrieve
individual values that reflect individual levels tfe intrinsic propensity to opt-out
(Figure 5.4), and regress them on the same respts\d@baracteristics used to model
the opt-out decision in the NL specifications (Teabl11). We see that the number of
smoking years and the varialdex have a positive impact on the intrinsic propensity
to opt-out. Having already used a smoking cessagigoport, having child in the

household, and the level of education have a negatipact on opting-out.
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Figure 5.3: Distributions of WTP

Models without Opt-out ASC Models with Opt-out ASC
Eff

Side

Weight

Avalil

The corresponding models are those presented ile Bah
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Figure 5.4: Distributions of opt-out ASC

The corresponding models are presented in Tablar&5

5.6.

Table 5.11:Determinants of the intrinsic propensity to opt-(Dt.S)

Model used to obtain the individual-

level values of the opt-out ASC

Variables Model 2 Model 6
Year_sm 0.1167*** 0.0074%**=
(0.0038) (0.0025)
Help -0.3173*= -0.3612%*
(0.0982) (0.0634)
Gender -0.0968 -0.4236***
(0.0883) (0.0576)
Anx 0.977*** 0.9486***
(0.1694) (0.1104)
Sec -0.3797** 0.0306
(0.1196) (0.0779)
Sup -1.2629** -0.4732%*
(0.1394) (0.0908)
Child -0.7331** -0.2013**
(0.0925) (0.0603)
Constant 1.2660*** 0.7951%*=
(0.1534) (0.0999)

The dependent variable is the value of the optAGE
obtained from Model 2 in one case and from Modiel 6
the other case. SE in parentheses. ***significariia;

**significant at 5%;*significant at 10%.
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5.7. Discussion

| used discrete choice experiments to analyze srabokweferences for
hypothetical cessation medications. My goal wasdfuold: to assess the value that
smokers attach to attribute improvements, to hittlthe most important factors that
influence the decision to use such treatment, ardmpare multinomial models. My
results clearly show that there is potential dememmdmproved smoking cessation
medications. Even if a considerable proportion rmbkers who express interest in
quitting are not willing to purchase such medicasio(opt-out rate of 47%),
individuals are willing to pay substantial amoufds ameliorations of the relevant
attributes. In line with the findings of Busehal.(2004) and Patersast al. (2008), |
find that the probability of success (quit ratepifundamental characteristic. Indeed,
according to the preferred specification, smokeesvélling to pay CHF 14.6 for a 1
percentage point increase in the long-term suc@#es Furthermore, | estimate that
smokers are willing to pay to reduce the chancexpleriencing minor side-effects
(WTP of around CHF 8 to decrease the probabilitylhy.p.), and that weight gain
prevention associated with smoking cessation iklhigalued (WTP between CHF
164.8 and CHF 184 for a medication that prevensat@m-associated weight gain,
depending on the specification). Broader usagedctwtrefore be reached through
lower out-of-pocket price and greater efficacy. @®tary aspects such as side effects
and weight gain should also be taken into consimera Models including
interactions between the price attribute and haeldehcome show that the marginal
valuation of money declines with income, the raésglWTP for improved attributes
therefore increase with income. Coverage of suehtiments by the basic health
insurance plan, or a subsidy targeted at the mestived smokers, whose average
rates of successful cessation are significantlyelothan those of the rest of the
population, are some of the possible policy optithet are likely to lead to higher

smoking cessation rates.

The results also highlight the limitations of thiengle multinomial logit
model when analyzing data from an unlabeled disciioice experiment that
includes an opt-out option, and they support thee afsmore sophisticated models.
Using the NL framework, | was able to analyze twudeidependent decision
processes: whether to choose a treatment and wrieatment to choose. Concerning
the decision to opt out, | showed that long-ternolsens are more likely to opt out
and that higher-educated individuals have a smaliebability of choosing the opt-

out option. Using the RPL specification, | show temtral importance of accounting
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for unobserved preference heterogeneity and patentirrelation across choices,
when analyzing choice data from a DCE.

However this study has notable limitations. Fitbt respondents did not
stem from a random national sample and the sangpleot very large; their
preferences may therefore not be representativéhase of the general Swiss
population of smokers. Further investigation sholoédcarried out on the national
level. Second, the use of a stated preference mhetises the issue of hypothetical
bias. With this in mind, it could be useful to useal market data (revealed
preferences (RP) data) about smoking cessationcatemh sales and merge them
with stated preference data resulting from a DGits Would combine the advantages
of both methodologies, i.e., the real market efyillim assessment of RP data with
the analysis of trade-offs between attributes ofi&R. Other extensions would be to
analyze preferences using a labeled DCE as Patetsah (2008) did, including
Champix® (varenicline) as an additional alterngtiamd to apply Latent Class

Models to further investigate preference heteroggiilentzakiset al. 2010).
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Appendix A: Example of choice set

Attributes Medication A Medication B Neither
Price
Price of the comprehensive 500 CHF 200 CHF
treatment in CHF
Efficacy
% of quitters who still do not 25% 40%

smoke one year after the treatment

Side effects
% of patients who encounter 30% 50%
minor side effects (insomnia, dry
mouth and so forth)

Does the medication
prevent weight gain

associated with smoking no yes
cessation?
o Medical
Availability Over-the-counter prescription
Your choice:
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Appendix B: Nested Logit and the IV parameter

| define factors (attributes or individual-specifiariables) that influence nest choice

by z and factors that influence specific alternativeich by X The unconditional

probability of choosing alternatiyje(amongJ alternatives) in nest (amongN nests)

X +Z

Pn = N — (B1)

+Z

We can re-write this expression as the producvofggrobabilities,

X: ;
: . n e in ezn
eX”" e =1 n=1
P = PinF = X N, N <+ (B2)
n e jln ezn n e jin n
j=1 n=1 n=1 j=1
We define the inclusive value (1V) for timeth branch as:
vV =in exl”n B3
n_ ]‘:1 ( )
From this we get:
X; o+ IV
e iln ezn n'Vn
P = R T T (B4
n elen ezn + nlvn
j=1 n=1

where  is the inclusive value (IV) parameter, which isiadicator of the degree of

substitution between the alternatives.
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6  Concluding remarks

This dissertation addresses various aspects ofinsqro#lated decisions from
an economic perspective. The document consistisreé tempirical essays, preceded
by an introductory chapter in which | present tkeigsion to smoke from an economic
perspective and review the recent literature on dkailable policies aimed at
reducing tobacco use, with references to the cursgnation in Switzerland. The
objective of this chapter is to provide a brief iew of the dissertation, to
summarize the main findings related to the thremyesand to highlight the various
difficulties and challenges encountered while catithg the research. | also present
the main limitations of each study and propose riigkeextensions and suggestions

for future research.

6.1. Introductory part

The traditional microeconomic framework, with itaderlying assumptions
of utility maximization, rationality, and stabilityof preferences, has prompted
substantial amounts of empirical work on smokingisiens and has allowed for the
development of a sophisticated understanding ofdéterminants of tobacco use.
However, the recent theoretical contributions peitg to substance use tend to
depart from the standard settings, in particulamfrthe rational addiction model
proposed by Becker and Murphy in 1988, and delimerel insights on the
determinants of addictive consumption, the potéritigpact of policies, and their
economic justification. Recent studies incorporaspects of behavioral economics,
such as time-inconsistencies and lack of self-obntThe incorporation of
psychological aspects in consumption models aBgdsi¢o the extension of the notion
of externalities to ihtrapersonal externaliti€¢sor internalities. The lack of rationality
of individuals can justify stronger policy intert@n, which is therefore seen in this
context as a desirable commitment device. In cefitebme authors also relying on
behavioral theories conclude that interventionhsa price increases would not be
effective for certain types of individuals and wouherefore be clearly welfare
reducing. The various models lead to importantedififices in policy prescriptions.
The optimal level of intervention is therefore Issilibject to debate and remains an

open theoretical and empirical question.
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On the empirical side, the recent literature on‘best-practice” interventions
aimed at reducing tobacco use and exposure to Hd#idps many interesting
insights and has implications for Switzerland. Tiberature agrees that price has a
significant effect on behavior. However, concerre raised regarding compensatory
behaviors, such as the use of substitutes (hatetirclgarettes), and equity issues
following a tax increase. Tax regressivity is ofrtmallar concern due to the
concentration of consumers in the most deprivedsups of the population and the
potential lack of price responsiveness for somesgypf individuals. Importantly,
while the authors widely agree on the impact otgron smoking cessation, the
results are mixed with respect to smoking initiatio

Information dissemination on smoking-related ridias had a significant
impact on the reduction of smoking rates in devetbpountries, but it is likely that
the conventional messages are no longer effeativehanging behaviors. Choosing
the right messages, ensuring a proper understarditige future consequences of
consumption (including addiction and the poteniiiss of quality of life), targeting
the right groups of the population, and finally,asering the impact of the measures
implemented is challenging. Additionally, theredsclear imbalance between the
resources of producers of prevention messageshasse bf tobacco advertisers. This
raises the issue of advertising by the tobacco stmgu The literature shows that
partial bans, such as those implemented in Swarzdrlare not effective because the
industry develops indirect and sophisticated medmsommunication to circumvent
legal restrictions.

Exposure to environmental tobacco smoke (ETS) is mhost obvious
traditional externality associated with tobacco.UHee literature mostly shows that
smoking bans in bars and restaurants are effe@tiveeducing exposure without
negatively affecting the hospitality sector. Howewencerns are raised about ETS
exposure at home that could be handled only by mkbest policies, such as
information on the consequences of ETS and taxe&s@s. In Switzerland, the
gradual implementation of smoking bans in the adasitand finally at the national
level since April 2010, still needs to be evaluatbdth from a public health
perspective (reduction in ETS exposure, smokingstadnd short-term health risks)

and with respect to the economic activity of thegitality sector.

Finally, economic studies on smoking cessation a#svi show that
pharmaceutical products, such as NRT and nicotiee-dessation drugs, are effective
in increasing successful cessation rates and dgeneragood value for money.

However, their use is still low in Switzerland imroparison with the substantial
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number of individuals who express a desire to qist.these products are privately
delivered and advertised if sold OTC, a public wgation in this market must be

cautiously justified.

6.2. Empirical essays

Each of the three empirical essays looks at speeifipects of smoking-
related decisions and tries to shed some lightoomesof the issues mentioned above.
The first essay looks at the impact of tobacco rbspending on smoking behavior,
which in part reflects information disseminatiom 2004, Switzerland devoted
approximately 2.2% of its health care spendingrevention and health promotion
expenditures of all types. This proportion is 2.9% average in OECD countries,
with up to 4.8% in Germany and 5.5% in the Nethetta(WHO 2006). The main
federal prevention programs are related to tobaedmphol, illicit drug use and
HIV/AIDS. In the field of tobacco, the recently imemented national smoking ban
indicates a clear political will to strengthen toba control in the country. In the
meantime, the Federal Office of Public Health (FQREcognized the lack of
economic evaluation of prevention interventionshie country and mandated several
studies aimed at laying the foundations for morstesyatic assessments, with the
upcoming development of a law on prevention in mindeveloped the first essay as
a part of the mandate on tobacco, with a main tbof assessing whether
spending on tobacco control has impacted behavidr aso of highlighting the
difficulties and shortcomings associated with sechluations.

The study addresses the impact of overall finangaburces dedicated to
tobacco control on smoking-related decisions, atiptp the regional differences in
tobacco control efforts and their evolution ovendi Specifically, the objective was
to assess whether and to what extent preventioreneijures incurred mainly
between 1997 and 2007 in Switzerland influenced phabability of smoking
initiation and the probability of smoking cessatidarge panel data sets that include
information on smoking-related behaviors are natilable in Switzerland. Therefore,
| resorted to a second-best strategy and usedregmifted retrospective data on
smoking from the cross-sectional Swiss Health Suriee reconstruct individual
smoking histories, which | then analyzed with déerand continuous time hazard
models. An important work of data collection wasoahecessary regarding tobacco

control expenditures as there is no centralizegrinktion source on this issue.
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In 2007, approximately 2.6 Swiss Francs per capitge spent on tobacco
control interventions, including information and bfic awareness campaigns,
cessation support, protection against ETS, and laune management. In
comparison with the counterfactual of zero expemditl estimate that between 1997
and 2007, non-price-related tobacco control intetireas produced roughly 110,000
additional quitters in the country. | find a cessatelasticity of 0.10 in the preferred
specification. In contrast, | do not find convingirvidence that tobacco control
expenditures have influenced smoking onset. Thdteesonsistently show that price
matters both with respect to smoking initiation aedsation. In terms of elasticity,
price effects are of greater magnitude than tobapmmding effects. | find a price
elasticity of smoking initiation of around -0.6,daa unit price elasticity of smoking
cessation. | also find evidence of a significanicadional gradient in both initiation
and cessation decisions. In comparison with thess|educated counterparts,
individuals with higher education are 30% lessliike start smoking and 17% more
likely to quit. In addition, | show that males ar®re prone to start smoking and less

prone to quit than women.

Both continuous and discrete time proportional hhzaodels give rise to
similar results. However, the estimated effectssamsitive to the assumptions made
on the impact over time of tobacco control expaends, i.e., between using current or
cumulative expenditures. The use of region fixdea$ to account for potential
unobserved heterogeneity improves the models aptkftire seems appropriate.
Additionally, the use of a stratified Cox regressis an alternative to region fixed-

effects brings additional insights with respectitmbserved heterogeneity.

One can also read the results in light of produactfeeory, where the inputs
are prevention measures and the output is the foatiih of behaviors. In this
framework, the public authorities and the NGOssa@en as producers of prevention.
In reality, the inputs are heterogeneous, whereasly have information on the
overall resources dedicated to tobacco controbradgeneous measure. Clearly, our
data do not allow us to identify the effectivenesspecific interventions in changing
behavior. In other words, although | was able tonskhat the overall inputs produced
additional quitters in the population, | was noleato assess the allocative efficiency
of the “production” process. Are the right combioast of inputs used in terms of the
nature of the measures implemented and in termargéted sub-populations? The
difficulties faced in collecting the data and theK of accuracy of certain information
highlighted a need for a more centralized moniriof prevention measures.

Moreover, the results do not allow for the identtion of the possible diminishing
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marginal impact of prevention spending. It is there difficult to determine an
optimal level of expenditure. Nevertheless, we caly on the CDC minimum
recommendations of USD 8.43 per capita and on tHE €5 per capita spent on
advertising by the tobacco industry to infer the &ctual level of expenditure in still
relatively low in the country. The World Health @rgzation, in their 2006 report on
the Swiss Health System, pointed out the lack ofclear designation of
responsibilities in the field of prevention andoaks lack of incentives to invest in
prevention activities. Financial resources used inertain year that will produce
improved health effects only in the distant futarel the lack of evaluation regarding
the effectiveness of the measures are obviouslgghtal deterrents.

In addition to the obvious problems related to ithpossibility of breaking
down our tobacco spending data into more speci#fiegories, the study has several
other limitations. | assumed that tobacco contxpleaditures were nonexistent before
1990, which is a reasonable assumption regardireg dtarcity of prevention
intervention in this period. In contrast, the asption regarding tobacco control
expenditures between 1990 and 1997 is more dekatahielied on a body of
information to reconstruct the trend over the piioeach region. The resulting data
are therefore inaccurate, but | provide a sengjtamnalysis according to two extreme
assumptions at the end of the chapter. Finally,udes of self-reported retrospective
data on smoking from a cross-sectional survey satke problem of recall bias.
Additionally, it makes it impossible to use timeryiag individual data, such as
income, marital status, self-assessed health stael-control measures, and
individual rate of time-preferences that could patdly have a significant impact on
decisions. Data available on prevention spendiegchrarly not sufficiently accurate
or detailed enough to conduct a more systematigetad, and comprehensive
evaluation of the implemented programs. | woulcnemend a more systematic and
mandatory monitoring of tobacco control expendsureurther research should also
focus on the political economy of prevention andtlea forces and incentives that

could lead to a better allocation of resourcethédomain.

The lack of evidence of any impact of tobacco aanéxpenditures on the
initiation decision has prompted the second strahdesearch. | apply best-worst
scaling—a survey-based stated preferences methadséss how adolescents between
14 and 19 years old consider the potential negativisequences of tobacco use. The
method allows for the construction of a scale tefiects the degree of concern and
therefore allows for the consideration of the ie&atimportance of the negative

consequences. The motivation was also to deveklfiirdt application of best-worst
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scaling in the field of tobacco. From a methodatagpoint of view, the choice tasks
were seen as simple for the vast majority of redpots and were well understood.
The resulting data provides rich information on tektive importance of the items
considered and even allows for the assessmentlividnal-level preference scales. |
also illustrate how such choice data can be easilyzed with a simple technique

that does not necessitate the estimation of amigtstal choice model.

The relative importance of 15 items, including ldegn and short-term
health and non-health consequences, was assessaddition to focusing on the
health risks cited most often (e.g., lung cancet eardiovascular disease), | also
investigated the importance of less-mentioned heitfiplications (e.g., effects on
teeth, appearance and sexual dysfunction) and ondgative non-health effects, such
as cost, or dependence. Lung cancer was consjsteriked first, followed by
concern about the loss of physical capacity, caatioular disease, sexual
dysfunction, and reduced life expectancy. ltemmofe moderate but still significant
importance include addiction, COPD, endangeringtineds, inhalation of chemicals,
expenditures, oral and dental problems, and skablpms. The disturbance of non-
smokers, tobacco industry manipulation, and concalout weight gain after
smoking cessation were of weaker importance.

Heterogeneities in the rankings of the items west &ssessed by comparing
choice probabilities for boys and girls, smokersl aron-smokers, different age
groups, and different levels of smoking-related taldy perception. | find that boys,
smokers, and older individuals tend to put moregiMebn short-term health risks,
while girls, younger individuals, and non-smokingspondents tend to be more
concerned by lung cancer. | also find that the &éighe mortality risk perception, the
higher is the level of concern for reduced life @gancy. Then, grouping the items in
different categories and exploiting the resultsifiihe random-coefficient approach, |
show that current smoking is positively associat@t the level of concern for short-
term health risks and negatively related with #heel of concern for long-term health
risks. | find a similar association between thejfrency of alcohol consumption and
the same covariates. Finally, | used a factor a@malio construct an index of far-
sightedness among individuals and show that, cliingofor gender, age, peer
smoking, discretionary income (pocket money), aadsmembership, the more far-
sighted the individuals are, the less likely they t® engage in unhealthy behaviors.

However, the study has several caveats that museftein mind. First, even
if respondents were asked to choose the greatédeast deterrent in each choice set,

the true underlying motivation for them to pick e item is unclear. The lower
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relative concern of long-term health risks may bsesved among smokers because
they start to experience short-term consequences the perceived potentially
underestimated disutility of these risks becomesua experienced disutility. Or
instead, the significantly and consistently higleeel of concern for lung cancer may
be partly explained by the disproportionate medisnmunication on this specific
health risk, which leads to the overestimationhaf perceived risks. An extension of
this research would be to collect data on subjecpwbabilities for the relevant
consequences and to have a measure of individua-greferences to isolate the
perceived disutility associated with each item. theo extension would be to rate the
perceived benefits of smoking to better understaedmnotivation of youth to engage

in such behavior.

The third essay focuses on the valuation of impigu@armaceutical smoking
cessation drugs. Such treatments primarily acteblyicing the withdrawal symptoms
of smoking cessation, therefore leading to incréaseccess rates among users
compared to “cold-turkey” quitters. However, th@geducts are costly, they are not
yet reimbursed by social health insurance, thegedtequent minor side-effects, and
they are not available over the counter. | usetserete choice experiment to assess
smokers’ preferences for hypothetical smoking dessanedications described with
five attributes: the price of a complete treatmdéing, efficacy measured in terms of
the probability of becoming a successful, long-teqitter, the occurrence of minor
side-effects, whether the drug prevents weight gassociated with smoking
cessation, and whether the product is available .Olt& method allows for the
estimation of the relative importance of each ladiie. In addition, the use of a price
attribute allows for the estimation of willingnespay for marginal variations of

each non-price attribute.

In line with previous findings, efficacy is a cedltifeature. Individuals are
willing to pay approximately CHF 12 to 16 for a goercentage point increase in the
long-term success rate. This result indicatestti@perceived net benefits of quitting
are important, at least for demanders. Potentinbmside effects, such as dry mouth
or nausea, for instance, dampen usage and are nimgetively valued. A one
percentage point reduction in the probability opemencing minor side effects is
valued at around CHF 8 by respondents. A strikiggré is the substantial value
(between CHF 160 to CHF 180, depending on the fpation) that smokers attach
to the fact that the drug contains an active inigrédthat prevents cessation-related
weight gain. The impact on weight gain of smokiegsation, as an immediate “cost”
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of smoking cessation, seems to be of central impo#d in the smoking cessation

decision.

| also find a substantial opt-out rate (47%) in sevey. | show that opting-
out is influenced by several individual charactesss Longer-term smokers and
individuals reporting frequent anxiety are moreslikto opt-out, whereas individuals
with higher education and with children in the hehald are less likely to opt-out.
Even current smokers who previously used a smolkiegsation support (i.e.,
unsuccessful quitters) are less likely to opt-atitis may indicate that they better
perceive the potential benefits of using such pctglwor simply that they have
particular underlying characteristics that influertheir choice and that are not altered
by previous experience with the good. The monetatye of significantly improved
hypothetical cessation drugs is approximately egjeivt to the actual market price of
available drugs. This pinpoints a substantial goblof affordability, especially
among the most deprived smokers. Moreover, | shoat WTP decreases quite
sharply with income. Potential subventions to mactual price and WTP should

therefore be consequential to enhance use amonmémme smokers.

From a methodological point of view, | show the itetions of the simple
multinomial logit model and therefore the importanaf using more sophisticated
models to study data from a discrete-choice expmrim Taking unobserved
heterogeneity into account significantly improvég imodels. Of course, the main
limitation is related to the use of stated prefeeedata, which raises the problem of
hypothetical bias. However, the method provides ymansights about the
determinants of choice and allows for the captudhthe effects of features that are
simply not available on the market or that do natyvenough across current

alternatives.

It is important to keep in mind that | focus herdyoon the preferences of
potential consumers. A number of other agentsrarglved in the smoking cessation
drug market, including pharmaceutical companies t@e incentives to promote
their products, general practitioners that havesiatral influence in delivering the
right to purchase (at least for drugs that aresodd OTC), and also public health
authorities, who play a role in increasing the pared benefits of smoking cessation
and in deciding drug reimbursements. Accordingh® 2007/2008 Swiss Tobacco
Survey results, almost 80% of all smokers haveadiradiscussed tobacco use with
their general practitioner or dentist. One in fismokers in Switzerland has been
proposed cessation support from their physicianjast majority of advice was
focused on NRTs (35%) and books (25%). Zyban® ahdnix® were proposed
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only 8% and 5% of the time, respectively. A potaintxtension of this research
would be to study physicians’ behavior and incesdito prescribe such drugs and to
assess what part of the decision is induced byngatequitters and what part is
caused by the physician. The implications of a ijpesseimbursement contingent on
successful cessation that could provide the besnitive for people to engage in

quitting behavior should also be analyzed in thésSwsetting.

6.3. Potential future projects

The research conducted in this dissertation, ttendénce at international
conferences, the interesting talks with other PistDdents and professors during the
doctoral courses in health economics at the Swit®@ of Public Health, and the
contacts with Federal Office of Public Health hapeouted a large number of ideas
for future research and collaborations. Some aféhresearch projects are concretely

on the agenda and will be started this year, wdihers are only ideas.

I plan to exploit the quasi-experimental settingemdd by the gradual
implementation of smoking bans in Switzerland tedgttheir impact from an overall
perspective. Indeed, while previous studies hawekdd separately at different
outcomes, my aim is to develop a detailed assegsoiehis policy in terms of the
reduction of health risks and the impact on theneodc activity of the industry. |
also plan to study smoking cessation behavior anedigiduals aged 50 and over in
Europe, particularly with respect to the variousatoco control policies implemented
in the countries and with respect to the potergiavate” information on the smoking
risks they experience, with a focus on heterogeseih responsiveness to personal
health shocks. This research will be possible witd availability of the recent
longitudinal Survey on Health Aging and RetiremémtEurope (SHARE), which
includes detailed information, including retrospextife events. | also plan to exploit
the recently available Transitions to Education &@mdployment (TREE) dataset,
which contains longitudinal data on youths in Sesitznd. The objective will be to
relate cognitive abilities, schooling and employteecisions, critical life events, and
substance use (mainly tobacco, cannabis and aljcoMarking on other topics in
health economics, such as obesity, efficiency nreasent, and DCE applied to other

guestions, is also part of my research objectives.
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