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Abstract

The problem of smoking e-cigarettes is relatively new; however, this matter requires
exceptional attention not only due to overall serious underlying health risks but also because this
phenomenon involves a substantial percentage of young people. The Ministry of Health of the
Republic of Latvia aims to mitigate an enormously high consumption level of flavored e-
cigarettes and heated tobacco products: the government is aiming to implement the policy of
banning flavored vapes and tobacco products. This thesis will investigate the effect of the ban on
the Latvian economy by creating a cost-benefit.analysis that will aim to assess the efficiency of
this policy in both social and economic terms..For the cost-benefit analysis for Latvia, experience
of countries that have already implemented this poliey (Canada, the‘Netherlands, Estonia, etc.)
will be taken into consideration to.derive assumptionsrelevant for the forecast. The study will
evaluate the potential outcomesiof the policy by estimating the costs and benefits associated with
the reduction in e-Cigarette smoking. The findings present the superiority af imposing the e-
liquid flavor baninterms of the Total Net Benefit, while the case of increasingthe excise tax
rate demonstrates the absolute gain in.the government revenue, and the potential to provide more

favorable conditions for consumers.
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Introduction

According to data from the study conducted by the Centre for Disease Prevention and
Control (CDPC) (Slimibu profilakses un kontroles Centrs SPKC) in 2019, the percentage of
young people aged 13-15 who had ever tried smoking was 49.2%, 51.3% of them had tried
smoking e-cigarettes (SPKC, 2019). These statistics signal a very young age of the smoking
phenomenon. What is even more concerning, 50.3% of 13-15 years old youngsters admit that
they became addicted to nicotine (SPKC, 2019). These numbers lead us to believe that
investigating the impact of the policy implemented by the government may have significant
outcomes.

In 2020, the government of Latvia submitted the draft law which.implies the limitation of
the circulation of flavored-tobacco products; herbal-smoking products, electronic smoking
devices and their liquids (Saeimaulv, n.d.). . The very first step towards the“ban was the prohibition
of any flavored heated tobacco products such as HEETS also branded as HeatSticks produced by
Philip Morris and commercialized under the 1QOS brand«(Philip Morris International, n.d.) came
into force on October 23, 2023 (L\/portais.lv, 2023).

Many countries have investigated the effect of smoking and vaping regulatory policies by
conducting cost-benefit analysis. One of the researeh-projects that will be particularly frequently
utilized as the basis for the methodology of thisthesis will be the research done by the
Maastricht University together with National Institute of Public Health and the Environment,
Centre for Nutrition, Prevention, and Healthcare'and Trimbos Institute (Netherlands Institute of
Mental Health and Addiction). They conduct the «Social Cost-Benefit Analysis of Tobacco
Control Policy in the Netherlands” (Kinderen et'al., 2016). The focus of this study is on
Consumer surplus,-which-implies-the-analysis-of-the-effect-on-the-Healthcare-industry, excise tax,
and government, and private consumption. Several scenarios are presented and then analyzed:
“an increase of the excise tax, the introduction ofa policy"package defined by the World Health
Organization (WHO) (consisting of smoking bans, quit smoking aids, mass media campaigns,
advertisements bans - MPOWER), including an annual “x” % excise tax increase, a scenario in
which the Netherlands is smoke-free in 35 years, and a scenario in which nobody starts smoking
from 2017 onwards” (Kinderen et al., 2016).

In 2007, vapes first came to the U.S. market (Kenkel et al., 2020). As stated in the paper

of Pesko et al. (2020), e-cigarettes or vapes are considered to be less harmful than cigarettes;



however, they still contain such toxicants that can be associated with causing lung injuries. This
is a concern that Pesko et al. (2020) believe the researchers should pay more attention to. It used
to be believed that the primary lung cancer (LCa) cause was smoking cigarettes. Now, as the
popularity of vaping rises, some specialists assume (Bracken-Clarke et al., 2021) that it may also
be a causing mechanism of lung cancer disease. Another phenomenon to analyze is heated-
tobacco products such as 1QOS. Its mechanism is to heat tobacco directly and deliver it straight
to the consumer. Even though it is supposed to be a safer version in terms of causing LCa, no
proof of a lower risk has been prowvided. In cantrast, smoking 1QOS shows a similar effect on the
respiratory system as smoking regular cigarettes(Bracken-Clarke et al., 2021). This once again
reflects the relevance of‘our research.

Following the clinical evidence above, our work-aims.to analyzethe'policy on tobacco
and e-cigarette control that is about to be introduced in Latviar Te achieveour goal, we conduct a
cost-benefit analysis.that includes such areas of analysis as: estimating costs as the smoking-
associated healthcare costs represented by the government expenditure on lung.cancer treatment
reimbursement; and benefits from positive health outcomes-of smoking cessation, consumers
utility, and government revenue derived from excise tax. Finally, we formulate our main research
question as follows: What are the costs and benefitsof tightening tobacco control policy in
Latvia?

We build three main Scenarios to'be analyzed:

Scenario 0: tobacco control'policy.is not implemenied, andwe expect no drastic changes
in smoking habits. Both flavored tobaccoand nicotine products are available on the market for

sale.

Scenario 1: the government of Latvia implements.the tobacco control policy on flavored

tobacco products and e-cigarettes (incl. liquids).

Scenario 2: the government of Latvia puts a higher excise tax rate on tobacco products
and products containing nicotine (incl. liquids) without banning the sale of flavored tobacco

products and e-cigarettes.



Based on these scenarios, we formulate our hypothesis the following way: We believe
that Scenario 2 will have more significant impact on both governmental sector and private,
.e this scenario would generate the biggest Net Benefit - government will face an increase in the
revenue from excise tax, expenditures on reimbursement of LCa-related manipulations will be
decreased, and the society will be better off since this scenario implies an increase in prices on
tobacco and nicotine products but still gives the freedom of choice for consumers.

For our cost-benefit analysis to be successful, we requested the data from National Health
Service on all government reimbursed manipulations on the €33 (Trahejas laundabigs audzgjs;
tracheal tumor) and C34 (Bronhu un plausu laundabigs audzéjs; bronchi and lung tumor)
diagnoses. That allows us to see the total amount spent by the government and calculate potential
expenditure or costs (in monetary terms)-based on the.assumptions described further in the main
part of the work. Publicly available information onthe budget'of Latvia and its distribution will
be used to estimate-the costs (In monetary terms) that the government can potentially lose from
decrease in the revenue from the excise.tax onnicetine-containing products. To.gain an expert
view on this topic, we conducted semi=structured expert-nterviews with specialists in the
healthcare field, namely, Healthcare Professional (further “HCP”), thoracic surgeon at the Riga
East Clinical University Hospital, Centre of Tuberculosis and Lung Diseases. This step is helpful
for our research as we get an expert opinion net'enly on how impactful on one's health smoking
is but also the prediction.of tobacco control policy's effectiveness based on the huge professional
experience. We believe it givesa better explanatton of the essence ofthe policy and problem
itself.



2. Literature review

In this section we will synthesize the literary works that were most relevant for the
establishment of our research.

Firstly, the existing published studies on the issue of the uncertain consequences of
smoking e-cigarettes will be overviewed. It is vital to consider the divergent views of the experts
regarding the conceivable outcomes of the consumption of e-cigarettes to base the presumptions
about feasible health benefits implied with the proposed regulations.

Secondly, the current stateof the existing international regulations on the control of the
consumption of e-cigarettes and nicotine produets will be addressed to contemplate what are the
options to regulate the persisting “vaping epidemic”.

Thirdly, the overall'composition principles of-the Cost-Benefit Analysis (CBA) will be
scrutinized to recognize how to erganize the evaluation of thepreposed policy.

Finally, thesmethodological approaches and results of academic publications on the CBA

of the smoking andwvaping regulatory policieswili-be summarized.

2.1. Harm of Electronic Nicotine Delivery Systems and other Traditional Cigarettes
Alternatives

The ongoing debate on the level of negative-implications of vapingds present in society.
While the negative effects.of smoking traditional cigarettes are widely studied and are
indisputable, the conclusions about the health-damage evoked by e-gigarettes, e-liquids, and
other electronic nicotine delivery systems (ENDS) products vary across the medical
professionals and academic researchers. Some determine-alternatives to conventional cigarettes
as far less harmful to the human body and perceive them as effective tools for facilitating
smoking cessation, while others are more concerned about the potential serious health
ramifications.

King et al. (2020) deliberate the risks that the acquired prominence of the usage of e-
cigarettes among the younger generation might possess by bringing to the attention two related
epidemics: the recent outbreak of lung injuries and the continued soar in usage of ENDS by
young people. Particularly the health issue that is addressed by the the Centers for Disease
Control and Prevention is the spread of e-cigarette, or vaping, product use—associated lung injury
(EVALLI) — with 2602 cases reported and 57 deaths confirmed, with a median patient age of 24

years. The authors consider the crucial forces for the surge of the usage of the products among



young people include advertisement of the e-cigarettes, alluring diversity of offered flavors, and
the availability of high-level nicotine devices that are easy to conceal. The adverse impact of the
high nicotine levels consumed by young individuals includes affliction of the brain development
that continues through 20s.

Viscusi (2016) in his article demonstrates the evidence that the multitude is prone to
overemphasizing the risk levels of consuming e-cigarettes compared to the factual risk levels that
are proven to exist. In his empirical study on the nationally representative survey in the United
States, the author obtains the results that the sample’s risk beliefs about the lung cancer mortality
and total smoking mortality are lower about thedmplications-ef smoking e-cigarettes than those
of traditional cigarettess/Nevertheless, according to the findings of \Viseusi, perceptions of the
magnitude of health-related riskiness.of e=cigarettes.aresstill excessivelyoverestimated.

Even though a major part-of the literature regards e-cigarettes as less harmful than the
traditional tobacco-cigarettes, the effects of the e-cigarettes are still not explored to the full
extent. Bracken-Clarke et al. (2021)-in their paper-review current data and presently available
literature on the issue of the relationship-between e-cigarettes-andlung cancer, which remains the
most common cause of cancer mortality worldwide. The authors ¢laim that despite the definitive
data lacking, with the information that is attainable-nowadays, anessential linkage between e-
liquids and an elevated danger of getting diagnesed-with Lung Cancer can be observed even
though this association might not be apparent in.the short-term considering the reviewed lag
period between carcinogen exposure and invasive malignancy. Furthermore, findings show
authors' apprehension about the evidence on the earcinogenic potential of heavy metals contained
also in nicotine-free e-liquids. Another point that the ‘authors make is that the accessible
information demonstrates-modest-support-for-e-cigarettes-contribution-to-quitting smoking,
while there is clear data that proves consuming e-cigarettes facilitates nicotine addiction. The
authors do not find a transparent argument for vaped nicotine to be less harmful than that derived
from the traditional tobacco services, that might be opposing to the view of, for example, British
Healthcare Service, who state that considering vaping equally harmful or more harmful than

smoking to be the inaccurate risk perception (2022).
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2.2. Regulation of E-cigarettes

Fairchild, and Bayer (2015) convey the proposal that there are two approaches for
regulating the e-cigarettes usage: (1) Harm reduction - staying open to the use of e-cigarettes
aiming to limit the morbidity and mortality appertaining to smoking traditional cigarettes, and (2)
Harm precaution — regulations directed towards the abatement of such a harmful habit like

vaping being the preliminary goal.

Klein et al. (2020) formulate three categories of the international regulation of e-
cigarettes: (1) Upholding consumer product standards by controlling standards of production,
manufacturing and retail, with the primary goal ofinfluencing public’s beliefs about the product
without initially intending to decrease sales volumes; (2)-Restricting accessihility or appeal of e-
cigarettes’ consumption among young people and non-smokers; (3) Promoting e-cigarette intake
as a tool for adultste-eease smoking traditional tobacco products. The ban of flavored e-
cigarettes according to this classification wouldiit 1n the Second type of the-regulation by
reducing youths’ and non-smokers” willingness to consume c-cigarettes. The authors underline
that the World Health Organization endorses governments to efficiently mitigate possible
negative impacts of ENDS by adopting discouraging measures such as introducing bans on the
advertisement of the products, restricting available flavoring options, and fercing producers to

create unappealing presentations of the products:

Kenkel et al. (2020) consider that the-negative effects af vaping are overestimated, with
their empirical model they demonstrate consumer optimization errors that lead to losing the
opportunity to decrease number of conventional cigarettes smokers, and conclude that the current
ban on e-cigarette flavors other than menthol would not entail significant changes on the
consumer choices or welfare, while petential future state tax or subsidy policies could help to
solve prevailing optimization errors to help consumers choosing e-cigarette products instead of

combustible cigarettes.

Yang et al., (2020) sought to address a key challenge of regulating cigarette flavors
effectively with the preliminary goal of minimizing public health losses associated with tobacco
use initiation and fostering smoking cessation with the help of replacing it with vaping habit. The

results achieved by the authors illustrate that with the ban of flavors entering into force
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motivated e-cigarette users to replace it with other products and increasing overall smoking
cessation rates. The authors also pointed to the concerning issues of some participants selected to
purchase flavored products online, hoarding right before the ban, acquiring prohibited flavored
products from outside the city, and making illegal purchases to proceed vaping even after the
regulation was implemented. This study highlights the risks of driving the shadow economy
activity that might be provoked by the ban.

Buckell et al. (2018) conducted-a hest discrete.choice experiment based on a survey of
current smokers and lately quitted-ex-smekers, to reveal their priorities and demands for flavors
and nicotine levels contained-n.traditional tobacco cigarettes and.e-cigarettes, sensitivity to price
changes of nicotine containing products,-and importance of negative effects on health. The
authors, who estimated logit choiCe models, arrived at the conclusion that in.case of not limiting
accessibility of menthol flavor in.combustible cigarettes and imposing flaver ban on e-liquids,
the preferences of the surveyedsample would lean towards the considerable'growth of traditional
cigarettes consumption and:decrease in-the e-cigarettes’ consumption volumes. These
conclusions go in line with another study of Pesko et al. (2020), who-examined the outcomes of
nicotine products’ increased taxes on the consumption of combustible cigarettes and e-cigarettes
in the U.S. Using a two-way fixed effects model; the authars determined that an increase in the
price of e-cigarettes caused by the tax increase'leads to the rise of demand on the traditional
cigarettes, which possess caution.in regulating e=cigarettes. Nevertheless, the case of banning
non-tobacco flavors in e-cigarettes and traditional cigarettes would incite the opting-out option
the most, while a large number of smokers would still prefer traditional cigarettes over e-

cigarettes.
2.3. Cost-Benefit Analysis: Framework

Mishan, and Quah (2020) in their book provide an extensive overview of the nature of the
Cost-Benefit Analysis (CBA). CBA is the orderly analytical approach that serves to answer
whether the project or program or a set of them should be undertaken, assessing all the costs and
benefits experienced by the individuals residing within the area of research. The CBA strives to
give attention to the effects to the “economy as a whole” or “society as a whole” by discerning

the excess social benefit over cost measure, also referred to as social net benefit that might be
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recognized to be a potential Pareto improvement. In CBA the project in question that is analyzed
would be acknowledged to be economic improvement in case when the enforcement of a project
will produce social net benefits, where the positive sum of net valuations for each of the persons
affected by the project will indicate a realization of the potential Pareto improvement, otherwise
denoted as Kaldor-Hicks rule, that justifies reallocation decisions as long as they raise net social
benefit that sometimes can happen at the expense of someone becoming worse off. Occasionally
it might be vital for politicians to require additional political interventions such as exceeding a
certain figure of benefit-cost ratio.sMishan & Quah'define seven questions that the CBA
conductors should answer to base their assessment: (1) While‘the reference target group must
always be a society at large, which society-is targeted-by the regulation? (2) What are the
benefits and costs, all the-effects and impacts.of a proposed.project? (3)What are the measures
of benefits and costs? (4) What should be the discount rate to account forthe time value of
monetary value of a.proposed project? (5) Are there any equity considerations to adjust for
different individuals*valuation of meney? Is there-a motivation for the use of weights when 1
EUR may not be the same fora rich-and-a poor person?«(6) What is the approach for dealing with
uncertainties? Are there adjustments necessary for the estimation of costs and benefits in the
future? (7) What should be the investment decision-criteria to use (Net Present VValue, Internal

Rate of Return, benefit-cost ratio, net terminalvalue)?
Guerriero (2020) provides,the division'0fiCBA into 3 types:

The first type that the author.highlights is'kinancial CBA: that is an individual evaluation
irrespective of the issue under analysis with the aim to achieve the maximization of profit and
financial efficacy. The second type formulated by Guerriero-is Economic CBA: this type
represents public assessment that.can differentiate depending on the topic investigated with the
aim of reaching maximization of societal well-being and econemic efficiency. The third kind is
Societal CBA, which includes public assessment yet takes into account also financial efficiency
of the subject analyzed and effects on the distribution of income. Societal CBA is the most
inclusive yet the most sophisticated type of CBA. It is essential to recognize that the CBA
analyst is not obliged to make decisions for the government but rather provide an independent
evaluation of the project in focus, as there might be different holistic considerations beyond
CBA.
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Nas in his book (2016) recognizes four main stages in which the conduct of a Cost-
benefit analysis might be divided into: (1) identification of relevant costs and benefits, (2)
measurement of costs and benefits, (3) costs and benefits streams comparison that arise during
the lifetime of a project, and (4) project selection. He argues that the main measure of welfare
changes in the analysis that should be considered and thoroughly studied should be captured on a
consumer surplus, which displays a person’s maximum amount he is willing to pay. In these
settings the consumer gain is indicated as paying below this determined maximum price, while
loss is paying above this price. Any investment withthe objectof reducing the cost of a product

or service, referred to as a cast-saving is perceived as a benefit provided for the community.
2.4. Cost-Benefit Analysis: Regulation-of-Smoking-Products

There is a considerable amount of diterature existing that studies the effects of
implementing regulating policies directed at restricting smoking habitats of the society with the
help of CBA framework. The authorsiooked atthe CBA'that was estimating-the effects of

different smoking and vaping cessation incentives.

Sung et al. (2018) looked at the economic impact of incentives to help smokers, provided
with the health coverage from the Medicaid, United Statesdederal and state program, in
California by conducting the.CBA implying the experimental design. In their case the CBA is
confined to the costs and benefits«of the program providers and the recipients of their services.
The benefit of smoking prevention is future-healthcare savings that arise when smoking
population decreases and the costs are any-expenses that incur when implementing the program.
The major measures of the results of this analysis are net savings that are reflected in the
difference between the incremental benefits and the incremental costs, and the ratio of

incremental benefits over the incremental costs for different types of therapies.

MacMonegle et al. (2018) studied the cost-efficiency of media campaigns focused on
smoking cessation. The key measures defined by the authors when implementing CBA to
formulate the return on investment of public health expenditures by such measures as: costs
incurred per quality-adjusted life year (QALY) saved, derived by approximating campaign costs;
number of smokers averted between 2014 and 2016 because of the campaign; and the number of

QALYSs saved per prevented smoker. QALY present a combination of number of Life Years
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lost and quality-of-life losses measures coming from smoking-associated diseases. For LY's and
QALYs saved predictions, and consequently the cost-savings per smoker estimation, the authors
used the results formed in the previous research by Wang et al. (2001). For the calculation of the
present value of the incurred expenses, the authors exploited the estimates from Sloan et al.
(2006) and further discounted values to the average age of prevented smokers by a 3% discount
rate. To update the monetary values to 2016 dollars the authors applied the Consumer Price
Index (CP1) for healthcare costs and the CPI less medical care for remaining cost categories. The
conclusions drawn from this CBApointed to the effect of the'mass media interventions aimed to

negatively influence the tobacco usage to be cost:savings of more than $31 billion.

The great part of the literature onthe.CBA ofe-eigarettes regulation strategies regards it
as an alternative to tobaeco smoking that is arguably more harmful. Warper, and Mendez (2018)
juxtapose the effects of vaping-induced initiation to the tobacco-smoking cessation for the period
from 2020 to 2070, concluding-that in all the described simulations, life-years saving driven by
additional vaping-induced smoking cessationexceeded life-years lost by vaping-induced
smoking initiation. This means that benefitsto the public’s health from e-cigarettes’ facilitation
in quitting traditional smoking will exceed the possible costs of new smokers induced due to

vaping.

The credible point that Kenkel et'al. (202Q) underline in their work is the importance of
considering the relationship among the increased activity in the e-cigarette market, imposed
restrictions on sale or advertising of.nicotine products and the consumer welfare - which is
different from other researchers who have conducted similar studies of evaluating the proposed

regulations reviewing the implications on the pubtic-health-onty.

Kinderen et al., (2016) condueted a-Social Cost Benefit' Analysis of the effects of several
smoking-related policies with a time horizon of 35 years and a discount rate of 3%. The authors
reviewed the scenarios in which tax increase, mass media campaigns, quit smoking aids, and
advertisements bans are introduced that are compared to the reference scenario that is the current
situation. For the analysis of the potential policies net value, overview of debtor and creditor,
plus the distributional effect are taken into account. For the measuring of healthcare costs

(including smoking-related healthcare costs) and quality-adjusted life-years (QALYS) the authors
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employ the Chronic Disease Model and the SimSmoke model, as well as the specially designed

model in the Excel Software accounting for the societal costs, such as productivity losses.

The costs and benefits were presented by the authors in the form of the following
measures: the monetary value of QALY health gains, healthcare expenditures that were reviewed
in different divisions: those that directly relate to smoking (e.g. therapy expenses on respiratory
diseases), as well as indirectly dependent on smoking healthcare costs (treatment of Alzheimer’s
disease, eye diseases, etc.); valuation of the consumerexcess, and governmental tax revenue.
Other less obvious but crucial factors that'Kinderen et'al. (2016) peinted out included
environmental contamination-and fire damage spendings, direct and indirect productivity losses
and transfers associated with workers who smoke. The influence of theanalyzed policies on the
labor market and the review of the effects on the producer surplus were'omitted entirely in their
research. The exclusion of producer surplus s explained by the fact that na'policy directly
intervenes within the market. Their conclusien affirms that the effects of the-addressed policies
are positive for each scenario with respect to government-income and decrease of smoking
prevalence, while the effecton the consumer surplus is negative, resulting in a positive net

benefit in both short-term and-{ong-term.

3. Methodology

For the conduct of the CBA the implications of 3 scenarios will be observed. Scenario 0
will be the reference point that will'evaluate the forecasts for the situation when no smoking
control policy is implemented, in Scenario 1 predictions for the outcomes of when the
government of Latvia-implements-the-tobacco-control-policy-on-flavored-e-cigarettes and e-
liquids, and the Scenario 2 will provide the review of the alternative scenario that the
government of Latvia could implement that is setting higher excise tax rates on products

containing nicotine.

According to the steps defined by Mishan, and Quah (2020) essential for creating the
Cost-Benefit Analysis the commencement of the potential policy outcomes assessment should be

addressing seven main components:

1. Defining the reference target group

16



In our case the reference target group is the population of Latvia. The policy will
influence not only the e-cigarette smokers, but the net benefit (or loss) will be experienced by the

whole population, the reference target group will be the population of Latvia.

2. Benefits and Costs: all effects of the proposed project

After the analysis of the existing literature on the related topics, we derived the following

potential outcomes of regulating policy that should be considered.

We consider the potential-benefits to be an increasetin quality-adjusted life years saved
per prevented smoker, consumer surplus gain associated with the'eonsumption of nicotine
products, government revenue derived from excisetax, and-a negative'effect on the
contamination of the environment. From the-abovementioned beneficial'gutcomes, it would be
quite difficult to quantify the.environmental effect, moreover inimost CBA the environmental
effect was ignored due to the interconnection.of the €-cigarettes’ €onsumption being still poorly
quantifiable, so this benefit will be‘ignored in our analysis but provide the incentive for further

analysis on the topic.

The costs of the-policy that the policymakersshould constder are-the LCa manipulation
reimbursement expenditures, rising activity in.the shadew economy, the negative consequences
on the e-cigarettes and e-liquids retailers exiting the market, and the dissatisfaction of the
smokers. In our study only the/L.€a healthcare costs will.be ineluded in the analysis due to the
data unavailability on the other potential costs; nevertheless, one should keep in mind that

smoking causes additional health, societal, economical, and environmental issues.

In literature on the CBA of smoking regulatory policies the effect on the producer’s
surplus of traditional cigarettes and tobacco products was-usually ignored due to the high, quite
inelastic demand for the traditional cigarettes. The situation with unflavored e-cigarettes is
different — it is not that obvious what would be the effect on the e-cigarettes and e-liquids
retailers, whose operations depend heavily on the available flavors’ diversity. In case the flavors
are banned, there might be an uncertain effect on the retailing shops — part of them would
probably close, but due to data unavailability on the turnover of these shops, these costs will not

be studied in this analysis as well. Moreover, the dissatisfaction of the smokers that could be
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potentially examined by the survey data, will not be accounted for in the analysis due to the high
probability of the snowball effect in conducting the surveys, which will greatly reduce reliability

of the obtained data.

3. Measurement of Benefits and Costs

All the selected costs and benefits will be measured in monetary values.

For the QALY measure 50.000 EUR per QALY saved.will be used, which is in line with
the approach of Kinderen et al. (2016), who motivated suchra value-gy the Dutch manual for
CBA recommendations,.it alsolies within a range of the values in-the.guidelines described by
CORDIS (2019), and the threshold per QALY value estimated in the recent.research of Koukao
et al. (2023) published in the European Journal of Health economics. Decrease in reimbursement
expenditures related to lung cancer diseases will be measured in'the present value of euros saved
if the percentage of lung cancer cases.decreases dueto fewer people consuming e-cigarettes.
Projections of the decreased lung cancer treatment expenditures will be estimated after
interviewing experts in the field. For the estimates of the e-cigarette Smokers. prevalence the
available data on the distribution of Estonian e<Cigarette smokers summarized by Reile, and
Veideman (2021) before the introduced ban in.2020; as well as to create'forecasts the percentage
estimates from Yang et al.(2020), findings of Buckeletal. (2019), key findings of the Tholos
Foundation survey (2020) on the'eutcomes for Estonia after the flaver ban was introduced will
be taken into account with respect to smoking and vaping quitters, those returning to traditional
cigarettes, those continuing vaping only available flavors,and those buying flavored e-cigarettes

and e-liquids illegally.

As concerns measuring the.costs, the decrease in-the government revenue derived from
Excise Tax will primarily rely on.the.government statistical data available. The costs of rising
activity in the shadow economy have been also considered by investigating the existing research
of the shadow economy in Latvia (Pluta et al., 2020; KPMG, 2023), though was not included in

the calculation of the total Net Benefit due to the difficulty of monetizing the results.

4. Weights use to adjust for income inequality

There will be no weights used to adjust for income inequality.
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5. Discount rate

The next step integral for conducting CBA is defining the time frame and the discount

rate to take into consideration the present monetary value of the proposed project.

We chose to establish the forecast for the time horizon of 30 years. This time horizon is
set based on the previous CBA work conducted in the similar field (Ekpu, & Brown, 2015;
Kinderen et al., 2016), as well as on the academic epinions regarding the choice of time horizon
for the CBA (Rowell, 2014; Kim etal., 2017)

Taking into account recommendations about the fixed rate-to be chosen for the analysis
outlined in guidelines by Millenium.€hallenge Corporation«(2021), suggested social discount
rate in Canadian Cost-Benefit Analysis Guide for Regulatory Proposals (Government of Canada,
n.d), by EuropeanrCommission (2014, 2022a) as well as based an the previous practice in CBA
executed for the related policies (Chen.et al.;2011; Ekpu, & Brown, 2015; Connolly et al., 2018)

the discount rate of 4% was chosen.

6. Dealing with uncertainties

Due to the limitations of data access, and-ambiguity surrounding the effects of the topic,
it is crucial to realize that-@ur forecasts depend an'the proposed assumptions. To increase the
credibility of the projections, our assumptions are based either on.those described in the existing
literature, or derived from the statistics, or depend on the standard for creating CBA, or will be

discussed with the field experts.

7. Investment decision criteria

The project investment decisioncriteria estimated in the work will be the total Net

Benefit (Net Present Value of the introduced project).

After the formulation of the initial description of the Cost-Benefit Analysis, with the
general characteristics of its constituents, it becomes clear that we will provide Economic Cost
Benefit Analysis due to the primary objective to maximize the social well-being following

criteria of economic efficiency.
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3.1. Data

To begin with, we would like to explain the reasoning behind choosing to focus on LCa-
related statistics. Firstly, it is a well-known fact that smoking is the biggest risk and a main
reason for LCa- on average more than 70% of cases are closely linked to smoking worldwide
(NHS, n.d.). And when tobacco smoking is an obvious risk factor, not so much attention is paid
to e-cigarette or vape smoking. However, there has been some research that explains that even
though e-cigarettes are considered to be less harmful than regular tobacco products, the
composition of those products raises concerns. As Bein & Leikauf (2011) state, e-cigarettes
contain a very dangerous toxic aldehyde called-acrolein. This'camponent is proven to be as
hazardous to our lung healthas regular tobaeco. Thatis why we collectedthe database from the

National Health Service of Latvia called“Ambulatora.veselibas apripédiasnozem C33 un C34

gadijumu skaits un videjas izmaksas. Periods 2022:gads” (Number of cases and average costs

for diagnoses C33-and C34 in ambulatory and inpatient health care. Periad 2022" containing
information on number of cases and-average costsby types of manipulations (in.the stage of
active treatment). In addition, comes-demographic data,namely, information is divided into 5-
year age sub-groups as of year 2022. Year 2022 1s the latest possible year of@available data
before any policies have beenintroduced, thatiswhy2022 was chosen for further analysis. This
year perfectly reflects the latest trends in society, people’s habits and preferences. As well as
this, by choosing 2022, we.include and analyze the latest statistics in the healthcare field. In total,
the database contains 4624 unigue values on 20°specific age groups and one with an undefined
age group. Manipulations include such therapies as: Camputed tomography (CT), Radiography,
Chemotherapy, Hematology, Surgical interventions, and others. The average cost per each
manipulation is indicated-in-a-separate-column-of-the-database-(“Gadijumu-skaits. 2022.gads ”
Number of cases. Year 2022). As the data shows, the total amount of therapies served in 2022 is
30 310 and total average expenditures account for 2 159 933 EUR. This was calculated by
multiplying the average cost of each manipulation type by the number of such therapies.

The next step in collecting relevant data for our analysis was to conduct semi-structured
expert interviews with the main HCP in the specialty of pulmonology-member of Latvian and
European Thoracic surgeon association, Dr. Maris Apsvalks. Main questions that were asked: 1)
What does the situation of lung cancer diagnosed people look like in Latvia at the moment?, 2)

What is the approximate lung and bronchus cancer reimbursement rate in Latvia?, 3) What is the
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professional opinion on how to fight the tobacco and nicotine addiction in society?, 4) Taking
into account the uncertainty about the harm of e-cigarettes, what is the professional view on the
impact of smoking e-cigarettes on lung health? Moreover, to accord with a conversation, some
field-related questions were asked in order to prove the statistical data, e.g. government
reimbursement rate on LCa, % of population diagnosed with C33 or C34, the main causes for
this type of cancer among patients etc.

Additional data used in our paper is primarily collected from publicly available sources.
Valsts Ienémumu Dienests (VID),State Revenue Service, pravides comprehensive report on
excise tax regulations, process and tariffs as of 2021. It helps-calculate potential government
revenue or loss from policies depending on'the scenario chosen. SlimTbu profilakses un kontroles
centrs (SPKC), Centre of-Disease Prevention-and Contrel,presents statistical data on the
smoking part of population gathered from research-made in 2019, News portals that publish
statistical data and-the results of public experiments that were arranged by organizations
including KPMG and neatkarigs petijumu centrs SKDS (Independent Research Center) on
availability of illegally soldtobacco-and-nicotine products. Publicly available report created by
Stockholm School of Economics in Riga in cogperation with BICEPS (Balticiinternational
Centre of Economic Policy Studies) and ISM Wniversity of Management and Economics on
excise tax policy in the Baltic countries.is an extremely valuable source of information to be used
for a thorough investigation of policies’ effectiveness (Pluta et al., 2020). Finally, statistical
evidence on smoking-related topics is retrieved from the World Health Organization's electronic

database.
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4. Analysis of Results

First of all, to better understand the essence of the topic, we met with one of the leading
surgeons of the Centre of Tuberculosis and Lung Diseases in Riga - Dr. Maris Apsavlks. Due to
the time constraint, we only asked the questions that, in our opinion, are directly related to our
research topic, as well as serving as advice on the methods used later in calculations.

Dr. Apsvalks explained in simple words that lung cancer is the most common cancer type
among all diagnoses. From that we can assume that healthcare expenditures related to cancer
treatment for lung cancer are one of the highest amang all caneer types. Lung cancer occurs
when the soft tissue of lungs is damaged. One_of the most popular reasons for damage is
smoking. The carcinogens that (e)cigarettes.consist of-are weakening thed4mmune system and
create the ionizing radiation that destreys-the-cells.

We asked Dr. Apsvalks about the statisticsynamely, what is the percentage of smokers
out of all patients diagnosed with lung cancer, and the number is terrifying - at least 90% of
diagnosed people are'smokers. Since'we are mestly interested in e-cigarette presence, we asked
about the prevalence of people smoking-e-cigarettes, however, the physician highlighted that
there is not much research done, especially in Latvia, that would provide any'specific numbers.
We presented our estimate for-ealculating the e-Cigarette smoking rate - in 2019 the prevalence
of e-cigarette smokers was approximately 3% -outof all the population of Latvia. Answering the
question if that assumptien.might be applicable, HCP justified that due tolack of data, this
estimate can be used. The physician also pointed out the factthat lung cancer is becoming
younger, meaning that the average age of ung cancer is not 60-70 years anymore. This must be
taken into account when evaluating the necessity of tobacco control policy - with an increasing
presence of electronic-cigarettes-on-the-market,-people-will-start-smoking-at-a-younger age and
therefore, increase the number of lung cancer cases.

Secondly, we define the costs and benefits used in-our analysis for calculating the net
benefit of each policy. We will see that the main focus of our study is on the number of Quality
Adjusted Life Years (QALY) per population of e-cigarette smokers in monetary terms 50,000
EUR/QALY (will be explained later), Consumer Surplus, smoking related healthcare costs, and
government revenue. The following formula represents the Net Benefits:

Net Benefit= Benefits - Costs
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of each respective policy we analyze. In our study, the cost category includes smoking-related
healthcare costs/expenditure. Benefit category incorporates: Consumer Surplus that we
consider as the “range of opportunities” the smokers have (e.g. what they are willing to consume
vs. what they are able/allowed to consume), number of QALY per e-cigarette smoking
population since it depends on the health condition which, in turn, is negatively affected by
smoking, government revenue that reflects the revenue from excise tax on tobacco products.

Table 1 provides an explanation for each classification.

Assumption Explanation
Benefits:
1. Total monetary value of QALY's Represents the positive health outcome of
smoking quitting
2. Consumer Surplus Tobacco control policies imply the limitations

of cansumers-opportunities;namely,
consumers.utility and contentment

3. Government revenue from excise taxy, | \We investigate the effectiveness of the
policies by evaluating both societal and
governmental sides; revenue from taxes is a
primary source of income.for the government
of Latvia; we believe that the benefits from
earned income offset the costs associated with
consumers'paying the taxes

4. Producer surplus kinancial'wealth gained from the sale of e-
cigarettes. Is not included in the analysis since
the data on financial performance is not
available.

Costs:

1. Smoking-associated healthcare costs Directly caused by smoking

2. Other smoking-related costs: smoking- | Not included in the analysis
related diseases, shadow economy,
environmental contamination

Table 1 created by the authors. Classification of the costs and benefits.
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4.1 Reference Scenario 0: no tobacco control policy
4.1.1 Smoking prevalence

According to Slimibu profilakses un Kontroles Centrs (Centre for Disease Prevention
and Control, n.d.) statistical database, in 2022, 29.3% of the population aged 15-74 were daily
smokers. From 2016 to 2018, smoking rate decreased by 8.6%, from 2018-2020 it decreased by
1.8%, and for 2020-2022 it increased again by 6.7%. For predicting future smoking rate
prevalence, we calculate the average of existing change in the smoking rates and apply it for the
years from 2025 to 2050 (Table 2); assuming that the trend of decrease in smoking rate continues

even if the tobacco control policy does not take-place.

Daily smoking prevalence (%)

Year Sex Age: 15-74 Change, %
2016 both 33.0
2018 both 241 -8.6
2020 both 226 -1.8
2022 both 293 6.7
2025 both: 275 -0.6
2030 both 245 -1.2
2040 both 18.5 -1.2
2050 both 125 -1.2
Average change in % -1.2

Table 2 created by the authors using data from the Health statistics database (2023).

Unluckily; the research and statistical'evidence one-cigarette smoking prevalence in
Latvia is limited. Therefore, we use the data from.Organization for Economic Cooperation and
Development (OECD, 2019) for.the year 2019 only. It states that 3% of the whole population
aged 15 and above smoke e-cigarettes. We assume that this rate remains at least the same (if not
increases). First, we calculate the number of people that smoke e-cigarettes out of the whole
population. Then, we calculate the number of people who generally smoke out of the whole
population of Latvia.

Finally, we calculate the prevalence of e-cigarettes smokers out of the total smoking

population of Latvia. Calculated numbers are reflected in Table 3: this rate will be used in the
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further calculation of total expenditures related to e-cigarettes smokers.

E-cigarette Prevalence of
smokers out  Total smokers Total number smoking e-
of all out of all of smokers cigarettes from
Year Annual population population population out of all total number of
predicted by WHO (3%) (%) population smokers (%)
2022 1,848,834 55,465 293 541,708 10.2%
2025 1,790,805 53,724 275 492,471 10.9%
2030 1,701,345 51,040 245 416,830 12.2%
2040 1,554,135 46,624 18.5 287,515 16.2%
2050 1,433,740 48,012 12.5 179.218 24.0%

Table 3 created by the authors using data from the WHO (2021) and data from OECD (2019).
Prevalence of e-cigarette smokers in the total smoking-poputation of Latvia.
4.1.2 Lung cancer prevalence ind atvia

Here, we used the predictions made by International Agency for Research on Cancer by
World Health Organization (WHO) for the change in number of patients diagnosed with C34 and
combined it withthe dataset from Health Statistics Database of Latvia on the-number of patients
diagnosed with C34 (lung cancer) for the year 2021. \We then calculated the estimated number of
patients for future years. WHO estimates 0% ¢hange for 2022, 3.8% increase for 2025, 5.5%
increase for 2030, 6.2% increase for 2040, and 4.7% increase for.2050. This is reflected in Table
4,

Change predicted by

Year Diagnosis Total number WHO, %
2021 C34 (Bronchi and Iungs) 2398 -
2022 C34 (Bronchi and lungs) 2398 0
2025 C34 (Bronchi and lungs) 2489 3.8
2030 C34 (Bronchi and lungs) 2530 5.5
2040 C34 (Bronchi and lungs) 2547 6.2
2050 C34 (Bronchi and lungs) 2511 4.7

Table 4 created by the authors using.data.from.the Health Statistics Database (2023) and International
Agency for Research on Cancer by the WHO (2021). Estimated number of patients diagnosed with C34
using the prediction of the WHO.

Table 5 reflects the prevalence of C34 diagnosis (lung cancer) in the population of

Latvia in the recent years as well as the predicted prevalence rate over the next years:
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Total number of Annual population

Year Diagnosis patients predicted by WHO Prevalence, %
2021 C34 (Bronchi and lungs) 2398

2022 C34 (Bronchi and lungs) 2398 1.848.834 0.13%
2025 C34 (Bronchi and lungs) 2489 1.790.805 0.14%
2030 C34 (Bronchi and lungs) 2530 1.701.345 0.15%
2040 C34 (Bronchi and lungs) 2547 1.554.135 0.16%
2050 C34 (Bronchi and lungs) 2511 1.433.740 0.18%

Table 5 created by the authors using data from the Health Statistics Database (2023) and International
Agency for Research on Cancer by the WHO.(2021). Prevalence of C34 diagnosis in the population of
Latvia as a percentage rate.
4.1.3 Healthcare costs associated with smoking

To calculate healthcare costs asseciated-with'smeking we are using the data of the
National Health Serviee of Latvia.as of 2022'where we have taken total average C34 diagnosis

(lung cancer) related.costs (see Table 6).

Sum of Total Expenditures

Age group for 2022, EUR
16-20 207
2125 16
2530 2,181
3135 3397
36-40 13,865
41-45 20,908
46-50 37,538
51-55 160,602
56-60 271,837
61-65 430,220
66-70 499,679
71-75 403,815
76-80 203,986
81-85 88,258
86-90 7.205
91-95 2,606

96-100 4,300
Grand Total 2,150,779

Table 6 created by the authors using data from the National Health Service (2023). Sum of total expenditures on

C34 related diagnosis by age group.
To calculate the average expenditures per patient in 2022, we divided the total average

healthcare expenditures of C34 diagnosis as of 2022 provided by the National Health Service of
Latvia by the number of patients: 2,150,779 EUR: 2398 = 896.91 EUR/patient on average.
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Finally, having all necessary measures, we predicted total healthcare costs for C34 diagnosis by
multiplying average expenditures per patient by the estimated number of patients for respective

years and discounted at the discount rate (see Table 7).

Discounted

Year Diagnosis Total number Chg;%e,]l;lg:“;:ed Totaly(:;s:s per T}:’J:;zgzs
EUR

2021 C34 (Bronchi and lungs) 2398 - - -
2022 C34 (Bronchi and hungs) 2398 0 2.150.779 2.150.779
2025 C34 (Bronchi and lungs) 2489 38 2.232.744 1.984.901
2030 C34 (Bronchi and lungs) 2530 S5 2.269.311 1.658.164
2040 C34 (Bronchi and lungs) 2547 6.2 2.284.368 1.127.628
2050 C34 (Bronchi ané lungs) 2511 4.7 2.252.103 751.026

Table 7 created by the authors using data.from the National Health Service (2023). Discounted total costs per year

associated with smoking.

To estimate the total. expenditures relatedio e-cigareties smoking, as mentioned before,
we assume that costs are close 1o be-split proportionally-te the prevalence of smoking in general.

Total healthcare costs related tog-cigarettes are as#follows (see fable 8).

Year Tt])?tis;:::](;l;:;e[()ler Pl'e:ia;:::tetgf “ Discmfnted Total costs ass?ciatecl
year, EUR smoking>% with e-cigarette smoking

2021 - - -

2022 2,150,779 10.2% 219379.5

2025 1,984,901 10.9% 216.354.3

2030 1.658.164 12.2% 202,296.0

2040 1,127,628 16.2% 182.675.8

2050 751.026 24.0% 180.246.2

Table 8 created by the authors using data from the National Health Service (2023), Health Statistics
Database (2023), and International Agency for Research on Cancer by the WHO (2021). Discounted
Total costs associated with e-cigarette smoking.
4.1.4 Other smoking associated costs/diseases

This section covers the theoretical part since no numerical data for other diseases

associated with smoking is used in our work. What must be taken into account when calculating
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losses for the healthcare sector is the list of diseases that may occur due to regular smoking. As
suggested in Lopez et al. (2022), e-cigarettes smoking affects our health in 4 major categories:
pulmonary, neurological, cardiovascular, and oral/dental pathologies. Even though the research
on e-cigarettes’ impact on respiratory health is limited, it is clear that smoking is considered to
be a cause of lung injuries (mainly cancer) and asthma, as well as worsening the existing
symptoms of respiratory diseases. The link between e-cigarette usage and neurological disorders
has been drawn. The experiment covering 123 users of e-cigarettes reported such new symptoms
as tremors, seizures and syncopes.«Cardiovascular diseases such as myocardial infarctions and
strokes, are also one of the most frequent causes-ef smoking=related deaths. The data showed that
about 20% of heart disease deaths were caused by smeking. Last but'net least, e-cigarette
components like benzene-and nicotine have-a-very negative.impact on the tongue, soft tissues
and lips (Lopez et al., 2022). Approximateestimates of costs expressed in‘monetary values of
respective disorders.can be calculated by having data on healthcare expenditures on respective

diseases.

4.1.5 Consumer Surplus

Consumer Surplus is a-measure expressed in monetary terms that evaluates the maximum
gain obtained from a product by anindividual(Nas; 2016). This can also be defined as a
difference between what.the consumer i1s'willing.to pay for the product and the actual price for
that.

Consumer Surplus for consumption isa hypathetical estimate based on our assumptions
and methods used in the Dutch work of Kinderen et al. (2016). We primarily rely on statistical
data from scientific-papers.-First,-we-calculate-the-consumer-surplus-for-consumption of e-
cigarettes. To do so, we take the price elasticity of disposable e-cigarettes which is believed to be
-0.37, when price increases by 1% (Tingting, 2020). Fromrthat.follows that by increasing the
price of a disposable e-cigarette by 10%, we decrease the sales/consumption by 3.7%. To
calculate the average price of a disposable e-cigarette, we looked at the prices of one of the most

popular e-cigarette manufacturers Salt Switch (https://www.salt-switch.com/shop/) where prices

deviate from 6.00 to 8.00 EUR. Based on that, we assume the average price of an e-cigarette is
7.00 EUR. Now, we can estimate the price at which everyone stops consuming disposable e-

cigarettes based on a linear correlation. For a 50% price increase, which results in the price of

28


https://www.salt-switch.com/shop/

10.50 EUR per e-cigarette, 18.5% of the population stops buying e-cigarettes. For the whole
population to quit smoking, the price must increase from 7.00 EUR to 25.92 EUR. The
maximum consumer surplus here results in 18.92 EUR (price increase of 270.27%) with a mean
of 9.46 EUR per e-cigarette. Weimer et al. (2009) suggests that ““...only between 60 and 70% of
the consumer surplus in the cigarette market should be counted as actual value for consumers”
(p.182). Following this statement, we take a 70% correction factor and calculate the Consumer
Surplus as 0.70*9.46=6.62 EUR per disposable e-cigarette.

On average, one disposable e-cigarette on /Latvian market consists of 600 puffs, and we
assume that an average persan smokes 1 disposable e-cigaretie per day. From that, having the
total number of e-cigarette smokers in Latvia as of 2022 (541,708 people). The total consumer
surplus in 2022 of the e-eigarette smoking.population-in.this'scenario can be.calculated as
follows:

6.62 EUR* 541,708=.3,586,109 EUR. Discounted Total Consumer Surplus per smoking

population in EUR for future years are presented in Table'9.

Maximum Total consumer Discounted Total
Year Total number of smokers out of  consumer surplus surplus per consumer
all population per disposable e- population, surplus per
cigarette, EUR EUR population, EUR
2022 541908 6.62 3.586,109 3.586.109
2025 492 471 6,62 3260.161 27898271
2030 416830 6.62 2.759.411 2.016.275
2040 287.515 6.62 1.903.349 939.547
2050 179.218 6.62 1.186%20 395,644

Table 9 created by the authors using data from the WHO (2021) and data from OECD (2019).
Discounted total Consumer Surplus per smoking population.
4.1.6 Quality Adjusted Life Years (QALYSs) assessment

For this part of assessment; we-«reference the paper.of Jia, and Lubetkin (2016), where
authors study the population with an average age of 73.7 years. We believe that our population
fits the criteria, since the biggest expenditures in 2022 were associated with the age group of 66-
70 years. Authors divide population into categories: smoking status, number of cigarettes per
day, etc. The first two are the most important for our calculations. To understand how we can

categorize a person who smokes on average 1 disposable e-cigarette per day, we refer to the
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Guardian (June 23, 2023) where it is believed that one 20mg/ml e-cigarette equals 1-2 packs
containing 20 cigarettes each.

Table 2 in the paper of Jia, and Lubetkin (2016) mentions QALY of 16.1 for people who
never smoke and 6.6 QALY for people smoking more than 20 cigarettes per day. Another thing
to consider is the value of 1 QALY. As described in the methodology part of our work, we use
EUR 50,000 per 1 QALY. We estimate the total number of QALYS in the e-cigarette smoking
population in the respective year by multiplying 6.6 QALYSs by the number of people. Table 10

summarizes the total number of QALY for 2022 and future years:

. Total monetary Discounted Total
Total e-cigarette .

. . al f t lue of
E-cigarette smokersout of all smoking Va (.) monetary Vf‘ ueo
Year population (3%) ¥ s population population
QALYs QALYs (50,000 QALYs (50,000
i EUR) EUR)
2022 55465 366.069 18.303.456.600 18.303.456.600
2025 53.724 354,579 17.728.969.,500 15,760.989,328
2030 51.040 336.866 16.843.315.500 12.307.245.656
2040 46.624 3074719 15.385.936.500 7.594,930.924
2050 43,012 233.881 14194026 000 4.733.387.898

Table 10 created by the-authors using data from Jia,.and Lubetkin (2016), and.the WHO (2021).
Discounted Total monetary value of population QALYs.(50,000 EUR value)
4.1.7 Government

According to Eurostat (2024),.governmental revenue from-taxes in 2022 was 11,958.4
million Euros. Valsts [enémumu Dienests (the State Revenue Service) reported the revenue of
1,131 million Euros from all excise taxes in 2022 and revenue from tobacco excise taxes
accounted for 23% of attexcise tax revenues, whichequals 26013 thousand Euros. In a similar
manner as described in the Dutch-work, despite the decrease in the smoking rate in Latvia,
government revenues from taxes were increasing. T his happens due to an increasing excise tax
rate even in the Reference Scenario 0.

The government tax revenue for the future years is estimated via the predictions of the
change in the prevalence of e-cigarette smokers in Latvia in the future. We acknowledge the
limitations associated with the fact that the revenue from tobacco excise tax includes also regular

cigarettes, however, we assume that this is the closest estimate given the (un)availability of data.
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Since we estimate that the prevalence of e-cigarette smokers in the total population of
smokers will continue growing with no tobacco control policy implemented, government
revenues from excise tax on tobacco products are expected to grow proportionally (see Table
11).

Government Discounted
. . revenue from revenue from

Prevalence of smoking e-cigarettes Prevalence . .
Year o . o excise tax on excise tax on

from total number of smokers (%) increase/decrease, %

tobacco products, tobacco products,
EUR EUR

2022 10.2% - 260.130 260.130
2025 10.9% 0.7% 261.951 232.873
2030 12.2% 13% 2658356 193.893
2040 16.2% 4.0% 275971 136.227
2050 24.0% 7:8% 297.496 99.208

Table 11 created by the'authors using data from Eurostat (2024), and-the Latvian'State Revenue Service
(2022). Discounted revenue from'excise tax on tobacco products in EUR.
4.1.8 Producer Surplus

In our case, the Producer Surplus could have beenestimated through market prices on e-
cigarettes and sales volume. However, we do not:have access tordata on sales volumes of e-
cigarettes in Latvia. This.is the reason why we exclude Producer Surplusfrom our Social Cost-
Benefit Analysis.
4.1.9 Summary overview

Table 12 provides an overviewef all calculated cests and benefits of Scenario 0 in
monetary values. Those are divided iato 4 main categories::consumer-related benefits; the
healthcare sector costs; taxes collected by the government. The Total Net Benefit in the year
2050 equals EUR 4,733,702,504.

Year 2022 2025 2030 2040 2050
Value of total QALY's
(50,000 EUR) 18.303.456.600 15.760.989.328 12,307.245.656 7.594.930.924 4,733.387.898
Value of consumer 3.586.109 2.898.271 2.016.275 939,547 395,644
surplus
E-cigarette smoking

related healthcare costs 219.379 216.354 202,296 182,676 180,246
Government revenue 260.130 232.873 193.893 136.227 99.208

Table 12 created by the authors. Costs and benefits of Scenario 0 in monetary terms per year in EUR
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4.2 Scenario 1: the government of Latvia implements the smoking control policy on e-
cigarettes and e-liquids

At the moment of writing this thesis there is no final decision from the Latvian
Government on adopting the restriction on the sale of flavored e-cigarettes, and e-liquids, while
the restriction on the sale of flavored heated tobacco products has come into force as of October
2023. The restriction imposed on the heated tobacco products does not completely prohibit the
flavoring added in heated tobacco but limits the addition of additives to the extent when they do
not create the characteristic aromasof products with the referenge on the European Commission
delegated directive for the EU (European Commission, 29 June 2022).

Taking into consideration the recommendations of the WHQ(2020, p.2) claiming that:
“Flavors should be bannedto reduce theappeal of e-cigareties to children and adolescents”, and
that the Latvia’s neighboring Baltie countries, Lithuania and Estonia have-already adopted the
ban on flavored ENDS (Lithuania prohibits any e-liquids other than tobacco flavored from July,
(Lithuanian Parliament, 2022) ; Estonia-prohibits any e-liquids other than tobacco or menthol
flavored from May, 2020 (Estonian-Parliament, 2023)) it would become valuable to consider the
scenario in which kzatvian Parliament decides to tmplement the similar regulation. In this
scenario we would predict the costs and benefits'ef prohibiting all e-liquid flavors except the
tobacco flavored ones.

4.2.1 Smoking prevalence

In the research conducted by Buckel et al. (2019) the effeet offlavor ban in cigarettes and
e-cigarettes on the consumption of those was examined in the best-discrete choice experiment for
a sample of 2031 regular smokers. The authors state their findings to have sizable policy
implications for smoking-products’flavor-bans-in-the-US.-The-results-Buckel-et-al. obtain for the
case of banning all e-liquid flavors except for tobacco flavor would be as follows:

e 2.7% increase in the useéof comhbustible cigareties
e 7.9% decrease in the use of e-cigarettes
e 5.2% increase of combustible cigarettes and e-cigarettes quitters

This study provides the most recent predictions of the smoker’s preferences changes and
will be utilized in deriving calculations for the vaping prevalence for Latvia in the absence of
predictive research existing for Latvia or Europe.

Adjusting the values previously used in the reference scenario we estimate that:
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e For 2025 the proportion of smokers would be by 5.2% less than in the Reference
Scenario due to the initial effect on the smoking quitters, after that we assume that the
proportion of smoking quitters will return to the historical yearly decline of 3% per year.

e The number of e-cigarette smokers in case of flavor ban would decline yearly by 7.9%.

E-ci tt . Total P 1 f
Annual clgaretie E-cigarette  Total number ota revarence o
. smokers out . number of e-cigarettes
population smokers in of smokers
Year . of all smokers out  smokers out
predicted by . case of out of all .
population, S of all of all smoking
WHO flavour ban  population, % . .
3% population  population, %
2022 1.848.834 55,465 55.465 2983 541.708 10.2%
2025 1.790.805 537024 51.083 223 399.350 12.8%
2030 1.701.345 51,040 47.048 1973 328.360 14.3%
2040 1.554.135 46,624 39.908 133 206.700 19.3%
2050 1.433.740 43,012 33,851 7.3 1044663 32.3%

Table 13 created by the authors using.data from-the WHO .(2021), and. Buckel'etal. (2019). Prevalence

of e-cigarette smokers in the total smoking population of Latvia in case of e-cigarette flavor ban.

4.2.2 Lung cancer prevalence in Latvia

According to Catalde et al. (2010) smoking cessation-has an apparent association with
more effective treatment and better prognosis forithe survival ratesat an early stage, moreover,
Cadham et al. in theirreeent study.assert that.smeking cessation-also decreases new lung cancer
cases. Considering that-around 90% of lung cancer cases risks are explained by smoking
worldwide (American Lung Assaciation, 2024) we- calculate the,decrease in the number of new
lung cancer cases compared to the Reference Scenario-numbers predicted by the WHO. Even
though smoking cessation in real life'will.have the eventual accumulative effect on the
prevention of lung cancer, for rough estimates we would assume that changes will be noticeable

already in 2 years after the regulation takes place.

From
From those Total no of Annual
Total no From e . . .
. . those smoKers if patients if population
Year Diagnosis of those 5 . . Prevalence
atients non- smokers flavored e-cigarette flavor predicted by
P smokers ban ban is imposed WHO
imposed
2022  C34 (Bronchi and lungs) 2398 240 2158 2158 2398 1.848.834 0.13%
2025 (34 (Bronchi and lungs) 2489 249 2240 1817 2066 1.790.805 0.12%
2030  C34 (Bronchi and lungs) 2530 253 2277 1794 2047 1.701.345 0.12%
2040 C34 (Bronchi and lungs) 2547 255 2202 1648 1902 1.554.135 0.12%
2050  C34 (Bronchi and lungs) 2511 251 2260 1320 1571 1.433.740 0.11%
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Table 14 created by the authors using data from Health Statistics Database (2023), and the WHO (2021).
Estimated number of patients diagnosed with C34 using the prediction of WHO adjusting for smoking
quitters.

Table 14 reflects the prevalence of C34 diagnosis (lung cancer) in the population of
Latvia in the recent years as well as the predicted prevalence rate over the next years:
For the calculation of number of smokers after flavor ban is imposed the following steps were
undertaken:
(1) After estimating smoking prevalence in section 4.2.1. the percentage decrease compared
to the reference scenario'smoking prevalence has been calculated according to the
formula: delta Total smokers 1t = (Total Smokers 1 - TotalkSmokers ot)/Total
Smokers ot
- where Total Smokers 1.t1s.the number of the.smokers.out of all population at a given
year for scenario 1: implementation of flavor ban on e-cigarettes and Total Smokers ot is
the number of smokers in case.of scenario O:reference scenario
(2) Taking an estimate of 90% of lung cancer patients being smokers (without clarification
combustible cigarette.or electronic cigarette smokers) we estimate the number of patients
who are smokers in case of scenario.0, and-then adjust numbers as: Patients Smokers 1
= Patients Smokers o*(1<delta Total-Smokers 1)
(3) Total number of Patients if e-cigaretie flavor banisimposed is thep calculated as the
Number of Non-Smoking-Ratients plus the Smoking patients-after the ban on flavors is
imposed =10%*Total no PatientsortPatients’'Smokers
4.2.3 Healthcare costs associated with banof flavarede-liquids

To estimate the total healthcare expenditures, we have recalculated the average
government expenditure per patient with lung cancer in 2022 that is 896.91 EUR/patient by the
total predicted number of patients.with lung cancer in case of seenario 1 and discounting the total
expenditures at the 4% discount rate.

For the total expenditures related to e-cigarettes smoking calculation, we assume that
costs are close to be split proportionally to the prevalence of smoking in general. Total healthcare

costs related to e-cigarettes are as follows:
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Total no of patients
Year Diagnosis if e-cigarette flavor

Discounted Total

Total costs per .
costs per year,

ban is imposed year, EUR EUR
2022 C34 (Bronchi and lungs) 2398 2.150,790 2,150,790
2025 C34 (Bronchi and lungs) 2066 1.852,586 1.646.942
2030 C34 (Bronchi and lungs) 2047 1.835,642 1.341.286
2040 C34 (Bronchi and lungs) 1902 1.706,314 842,284
2050 C34 (Bronchi and lungs) 1571 1.408,774 469,795

Table 15 created by the authors using data-frem the National Health Service (2023), and Health Statistics

Database (2023). Discounted total.caosts for bronehus & lungs cancer treatment per year in case of

scenario 1
Discounteds _Prevalence “=Discounted Total
Year Diacnosis Total costs of e- costswassociated
' g per year, cigarette with e-cigarette
EUR smoking, % smoking; EUR
2022 C34 (Bronchi and lungs) 2.150,790 10.2% 2202174
2025 C34 (Bronghi and lungs) 12646,942 12:8% 21 00670:0
2030 C34 (Bronchi and lungs) 1.341,286 14.3% 192, 180.8
2040 C34 (Bronchi and hungs) 842.284 19.3% 162,620.8
2050 C34 (Bronchi and lungs) 469,795 32.3% 1519468

Table 16 created by the authors using data from the National Health Service (2023), and Health Statistics
Database (2023). Discounted Total:costs of bronchi/and-lung cancer treatment per year in case of
scenario 1 associated with e-cigarette smoking:
4.2.4 Other smoking associated costs/diseases

This costs and benefits channel is not included in calculations for Scenario 1
consequences.
4.2.5 Consumer surplus

As in this scenaric we assume no changes in the price onthe e-cigarettes, we take the
same average price of a disposable cigarette as in the Scenario 0 and the Consumer Surplus per
disposable e-cigarette remains the same - 6.62 EUR/e-cigarette, the changes in consumer surplus

will appear due to the decrease in the total number of e-cigarette smokers. See Table 17 for the
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discounted Total consumer surplus per smoking population in EUR for future years.

E.cigarette Max consumer Total Discounted
. surplus per Total
Year smokers in case . consumer .
of flavor ban disposable e- surplus consumer
cigarette, EUR surplus
2022 55.465 6.62 367.178 367.178
2025 51.083 6.62 338.171 300.633
2030 47.048 6.62 311.456 22§78
2040 39.908 6.62 264.190 130.411
2050 33.851 6.62 224.096 74,731

Table 17 created by thesauthors using data from using data from the WHO (2021)"and data from OECD

(2019). Discounted Total consumer surplus per.smoking population for.scenario 1

4.2.6 Quality Adjusted Life Years(QALYS) assessment
For the QALY assessment in Scenario:L.we will still rely on the results described by Jia
& Lubetkin (2016) but-in this casesit is essential to attribute the QALY gained due to the ban of

flavored e-liquids. The effect on QALY will then consist of-the increased number of people who

do not smoke and the remaining e-cigarette users..For the calculation of QALYs we take 16.1

QALY for the number of people'whe-never smoke - in this case those who quit smoking, while

for the number that continue smoking.e-CigarettessQALY taken is 6.6.

Number of . .

e-cigarette No of QALYs Total monetary Discoun “{‘]'mml QALYs Total monetary Dlscounte‘d 'total
Year smokers in smoking smoking value QALYs monetary value & value QALYs e- monetary value

L L . . QALYs smoking cigarette . i QALYs e-cigarette
case of quitters quitters smoking quitters . cigarefte users
) quitters users users

flavor ban
2022 55.465 2.641 42,518 2,125897.,597 2.125,897.597 366.069 18.303.456.600 18.303.456.600
2025 51.083 2.641 42,518 2,125897.597 1.889.,915.223 337.150 16.857.483.529 14.986.241.473
2030 47,048 3.993 64.282 3.214,080.006 2.348.496.778 310.515 15,525.742.330 11,344.507.846
2040 39.908 6,716 108.132 5.406.588.081 2.668.,843.916 263.391 13,169.571.200 6.500.870.686
2050 33.851 9.161 147488 7.374.423.890 2.459.204.231 223419 11,170.970.244 3.725.266.909

Table 18 created by the authors using data from Jia, and Lubetkin (2016), and the WHO (2021).
Discounted Total monetary value of population QALYs (50,000 EUR) for Scenario 1.
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4.2.7 Government

We estimate the change of the government revenue in case of flavor e-liquid ban to be

driven by the decrease in the total number of smokers after the flavor ban comes into force. The

government revenue from excise tax is then the following (see Table 19):

. Government Discounted
Decrease in
revenue from revenue from
number of total . )
Year . excise fax on excise tax on
smokers in case sproking smokine
- 0 =]
of flavor ban, % products, EUR products; EUR
2022 - 260,130 260:130
2025 18.9% 210,942 187.526
2030 21.2% 166,170 129,419
2040 28.1% 119.463 58.970
2050 41.6% 69,766 23.266

Table 19 created hy the authors using data-from Eurostat (2024),-and the Latvian.State: Revenue Service

(2022). Discounted revenue from excise tax-on tobacco productsin-EUR for Scenario 1.

4.2.8 Producer Surplus

The Producer Surplus could have been-estimated through market prices on e-cigarettes

and sales volume. However, we do not have access to daia on sales valumes of e-cigarettes in

Latvia. This is the reason why we exclude Producer Surplus from our.Social Cost-Benefit

Analysis.

4.2.9 Summary overview

Table 20 provides an overview of all calculated costs and benefits of Scenario 1 in

monetary values. Those are divided inte 4'main categories: benefits corresponding to consumers;

healthcare sector related costs; the taxes collected from the government.
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Year 2022 2025 2030 2040 2050
Value of total QALYs for
smoking quitters (50,000 2.125.897.597 1.889.915,223 2.348.496.778 2.668.843.916 2.459.204.231

EUR)

Value of total QALY s for e-
cigarette smokers (50,000
EUR)

Value of consumer surplus
E-cigarette smoking related
healthcare costs
Government revenue

18.303.456.600

367.178
220,217

260,130

14.986.241.473

300.633
210.671

187.526

11.344.507.846

227,578
192,181

121.419

6.500.870.686

130,411
162.621

58.970

3.725.266.909

74.731
151.947

23.266

Table 20 created by the authors. Costs and-benefits of Scenario 1 in monetary discounted terms per year

in EUR.

The Total Net Benefit of Scenaiio 1 equals 6,184,417,189 EUR.

4.2.10 Sensitivity analysis

When conducting cost-benefit analysis; it is crucial to inelude the sensitivity analysis to

see how the output-changes when we change one of the inputs. By looking at the output, we

might understand which scenario is the.most sensitive and therefore, which input is affecting the
Total Net Benefit the most.

First, we test the LCa prevalence by changing the year when the ban of flavored e-

cigarettes has an effect on it. Tables C.1, C.2, and €.3 (see Appendix C) show the Total Net

Benefit if the LCa prevalence decreases.in the'year2030,year 2040, and year 2050 respectively.
We see that Total'Net Benefit decreases by EUR372,265 if the LCa prevalence starts to

decrease only in 2030, and as a-result, LCa assoctated healthcare costs decrease. The same
happens in 2040, decreasing the Total Net Benefit by EUR 435,540; and by EUR 471,205 if the

effect only starts in 2050 compared to the initial Total Net Benefit in section 4.2.9.

4.3 Scenario 2: the government of Latvia puts a higher excise tax rate on products

containing nicotine (incl. liquids)without banning the sale of flavored tobacco products

and e-cigarettes

The yearly increase of the excise duty on the alcohol and smoking products has been an

actively incorporated measure of the tobacco, nicotine, and alcohol consumption in Latvia.

According to the Saema’s decision made on December 21st, 2023, the numbers on the

increase of the excise duty on the traditional cigarettes, cigars, cigarillos, heated tobacco
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products, ENDS products, e-liquids, and the ingredients used in vaping liquids were for the
horizon of the next 3 years. The yearly excise duty rates in euros per 1 ml of liquid used in
ENDS, or per 1 ml of the ingredients used in vaping liquids stated by the Latvian State Revenue
Services (VID, 2024) will reach the 0.35 EUR per 1 ml of liquid (see Appendix A). The yearly

increase for the next 3 years is around 21%.

With the provided numbers on the excise tax rates for 2022-2026 we can see that the
average yearly excise tax increase was-approximately.24%, we would use this estimate for the
prediction of excise tax for the period ti-2030, thus by 2030 the excise tax duty fee per 1 ml of
e-liquid would be 0.83 EUR. With the above-mentioned excise duty fees numbers, we then

estimate the price per disposable e-cigarette-containing 2 ml of e-liquid (see Appendix B).

The average yearly price increase we observe from ourestimations for the period 2023-
2028 is 6.98%. Given-that the yearly price increases of 7% all along the horizon of 30 years
might result in overestimation of the' effect; the price increase attributable to-the-excise tax rate
increase then would be estimated by us to be the average of 7% overevery 5 years starting from
2030. With such an estimate the yearly e-cigarette.demand then would be associated with a

similar decrease in the numberef smoking quitters.
4.3.1 Smoking prevalence

Diaz etal. (2023) in theirempirical study estimated the.effect of the price and tax
increases of the e-cigarettes on the young consumei’s demand patterns using data for 2015-2019.
According to their results a 10% increase in the standardized tax rate per 1 ml of e-liquid has led
to the decrease of monthly e-cigarette sales demand in the range from 9.17% to 11.55%. Stoklosa
et al. (2016) have investigated the-linkage-between the price and demand of e-cigarette in the EU
scope, their data was for the period of 2011-2014 and included data for Latvian market, their
results proposed that 10% increase in e-cigarette price was associated with 11.5% drop in e-

cigarette sales.

Given that the Diaz et al. (2023) research provides the most recent insights, and that the

study by Stoklosa (2016) has the representative sample data with the results being quite
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comparable, we would use the 11.5% drop of e-cigarette sales associated with the 10% price

increase for the following calculations.

The number of e-cigarette smokers (see Table 21) in case of excise tax increase would

then be approximately 8% less than in the Reference Scenario.

Prevalence
Ef(:lg::{reltte E_ﬂim'_et,te Number  Total number T;)tal “llcl I[!h?'r :f;n:l;:‘l‘:;]egs
Yo Awmalpopuiion T ek Roplormokersou IO e
predicted by WHO population excise tax pugsigs omall i ﬂl';‘tte ex;:ise number of
pop : quitters population gare
(3%) increase tax increase smokers
(%)
2022 1,848,834 55,465 55465 3999 541,708 537,781 10.3%
2025 1,790,805 53,724 49797 3,929 492,471 488,544 10.2%
2030 1,701,345 51,040 45,054 5,387 416,830 411,443 11.1%
2035 1,622,120 48.664 44756 3,908 3485756 344,848 13.0%
2040 1,554,135 46.624 42,880 3,744 287518 28371 15.1%
2045 1,492 564 44777 41,181 3,596 231,347 227,752 18.1%
2050 1,433,740 43012 39,558 3,454 179.218 175,764 22.5%

Table 21 created by the authors using data from the, WHO (2021), and Diaz et al. (2023). Prevalence of
e-cigarette smokers in the total smoking-population of Latviasin case of €xCise tax increase on e-
cigarettes.

4.3.2 Lung Cancer Prevalence in'Latvia

Latvia till 2050, the calculation is similar to that.described in section 4:2:2.

Year

2022
2025
2030
2040
2050

Diagnosis

C34 (Bronchi & Lungs)
C34 (Bronchi & Lungs)
C34 (Bronchi & Lungs)
C34 (Bronchi & Lungs)
C34 (Bronchi & Lungs)

Total no
of
patients

Erom

those

nomn
smokers

249
253
255
251

From
those
smokers

2158
2240
2277
2292

2260

FIIUI,n Taotal no
those
i of
smolers N Annual
L patients
in case o population
of cisarette predicted
excise g;“ by WHO
tax N
. increase
increase
2138 2398 1,848 834
2207 2471 1,790,805
2247 2500 1,701,345
2262 2517 1,554,135
2216 2467 1.433.740

Table 22 represents the predicted prevalence ofdungeancer diagnosis in the population of

Prevalence

0.13%
0.14%
0.15%
0.16%
0.17%

Table 22 created by the authors using data from Health Statistics Database (2023), and the WHO (2021).
Estimated number of patients diagnosed with C34 using the prediction of WHO adjusting for smoking
quitters in case of e-liquids excise tax increase.
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It is possible to observe that the prevalence of smokers has increased compared to

Scenario 1 and is almost the same as in the Reference Scenario.

4.3.3 Healthcare costs associated with increased excise tax on e-liquids
The description of the calculation process for the healthcare costs associated with the
smoking quitters is described in detail in section 4.2.3. The total expenditures related to e-

cigarette smokers when the excise tax is increasing are presented in Table 23 and Table 24.

Year Diagnosis @b, uu}mbel' ofpatients = ;0 Gunted”Total Costs per year, EUR
if'e-cigarette tax increases

2022 €34 (Bronchi & Lungs) 2398 2,150,790

2025 C34 (Bronchi'& Lungs) 2471 1.970.459

2030 C34 (Bronchi& I ungs) 2500 1,638,714

2035 C34 (Bronchi& L.ungs) 2501 1,357,961

2040 C34 (Bronchi & Lungs) 2517 1,114,304

2045 €34 (Bronchi & Lungs) 2509 912912

2050 C34 (Bronehi & Lungs) 2467 737,925

Table 23 created by the authors using data from the National Health Service (2023), and Health Statistics

Database (2023). Discounted total casts for bronchus'& lung cancer treatmentper year in case of

scenario 2.
Vear Discounted Total Prevalence of e- Discounted Total Costs associated
e Costs per year, EUR eigayette smoking, with'e-cigarette smoking, EUR
' ST %
2022 2,150,790 10.3% 221,825
2025 970,459 +0:2% 200,848
2030 1,638,714 11.1% 181,832
2035 1,357,961 13.0% 176,242
2040 1,114,301 15.1% 168,380
2045 912912 18.1% 165,070
2050 737,925 22.5% 166,081

Table 24 created by the authors using data from the National Health Service (2023), and Health Statistics
Database (2023). Discounted Total costs of bronchus & lung cancer treatment per year in case of

Scenario 2 associated with e-cigarette smoking.
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4.3.4 Other smoking associated costs/diseases
This costs and benefits channel is not included in calculations for Scenario 2

consequences.

4.3.5 Consumer Surplus

Given the restrictions on the nicotine concentration in electronic cigarettes and volume of
reservoirs and capsules imposed in the Report from the Commission to the European Parliament
and the Council on the potential risks to'public health-associated with the use of refillable
electronic cigarettes: “Nicotine concentration in electronic ¢igarettes in liquid must not exceed
20 mg/ml (Article 20 (3)(b)),-and reservoirs and capsules shouldnot exceed 2 ml volume, refill
vials should not exceed 10 ml volume (Atticle 20 (3)(g); Article 20 (4)(a, b))” (European
Commission, 2016), forithe calculations we will apply the standard of 2ml e-liquids contained in
one disposable e-cigarette. Similarly to Scenario 0, the one dispesable cigarette will be
equivalent to 1-2 packs of 20 cigarettes each (Guardian, 2023).

The maximum consumer surplus of 6.62. EUR per e-cigarette has been described in
section 4.1.5 - the consumeris still ' willing to pay 6.62 EUR per e-cigarette. Table 25 presents
the estimated Total ConsumerSurplus for the smeking population.

Max Consumer

Surplus perdispoesable
e-cigarette; EUR

Discounted Total
Consumer Surplus

6.62 367,178
6.62 293,064
6.62 220,835
6.62 177,940
6.62 140,124
6.62 110,609
6.62 87,330

Table 25 created by the authors using data from using data from the WHO (2021) and data from OECD
(2019). Discounted Total consumer surplus per smoking population for Scenario 2.

4.3.6 Quality Adjusted Life Years (QALYSs) assessment

The methodology behind the calculation process of QALY's has been described in detail
in sections 4.1.6, and 4.2.6. The total monetary value of QALY calculated for Scenario 2 are
reflected in Table 26.
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E-cigarette Discounted total Discounted total

. No of QALYs QALYs e-
Year smokers in case smokin smokin monetary value cicarette monetary value
of excise tax . s . s QALYs smoking g QALYs e-

. quitters quitters . users .

increase quitters cigarette users
2022 55,465 3,927 63,224 3,161,176,048 366,069 18,303,456,600
2025 49,797 3,927 63,224 2,810,273,996 328,662 14,608,951,541
2030 45,654 5,387 86,725 3,168,469,023 301,314 11,008,370,156
2035 44,756 3,908 62,915 1,889,247,199 295,389 8,870,138,035
2040 42,880 3,744 60,278 1,487,742,784 283,009 6,985,048,789
2045 41,181 3,596 57.890 1,174,371,160 271,796 5,513,748,704
2050 39,558 3,484 55,608 927,205,759 261,085 4,353,291,127

Table 26 created by the authors-using data from:Jia, and Lubetkin (2016), and the WHO (2021).
Discounted Total monetary value of population.QALYs.(50,000-EUR value) for Scenario 2

4.3.7 Government
The government revenue changes associated with the excise tax increase is driven both
by the reduction of the excise taxpayers; e-cigaretic smokers;and By the excise duty increase, the

estimates for which have been described-in the beginning-ofsection 4.3.

Decrease in . Discounted
Increasegin
Year number of total . . revenue-from
excise tax, %

smokers, % excisetax; EUR
2022 260,130
2025 1% 81% 415,807
2030 1% 185% 962,571
2035 1% -13% 678,749
2040 1% 30% 716,688
2045 2% 30% 754,816
2050 2% 30% 791,960

Table 27 created by the authors using data from the Latvian State Revenue Service (2022). Discounted

revenue from excise tax on tobacco products in EUR for Scenario 2.

There is a noticeable rise in government revenue compared to both previously examined

scenarios.
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4.3.8 Producer Surplus

The Producer Surplus could have been estimated through market prices on e-cigarettes
and sales volume. However, we do not have access to data on sales volumes of e-cigarettes in
Latvia. This is the reason why we exclude Producer Surplus from our Social Cost-Benefit

Analysis.

4.3.9 Summary overview
The overview of the estimated costs and benefits in diseounted monetary values of

Scenario 2 is presented in Table 28.

Year 2022 2025 2030 2040 2050
Value of total QALY s for
smoking quitters (50,000 3,161,176.048  2,840,273,996 3,168,469,023  1.487,742.784 927,205,759
EUR)

Value of total QALYSs for e-
cigarette smokers (50,000  18;303.456.600 14,608,951.541 11,008,370;156. 6,985,048,789 4,353,291,127

EUR)
Value of consumer surplus 367,178 293,064 220,835 140,124 87,330
E-cigarette smoking related 3 o3 200,843 181,832 168,380 166,081
healthcare costs
Government revenue 260,130 415,807 962,571 716,688 791,960

Table 28 created by the authors. Costs‘and benefits of Scenario 2 in monetary discounted terms per year in EUR

The Total Net Benefit of Scenarto2 equals 5,281,210,094. EUR.

4.4.0 Sensitivity Analysis

We conduct the sensitivity analysis for Scenario 2 the way we did with Scenario 1,
keeping the alternative-inputs-the-same.-Assuming-that-theeffect-of flavor-e-cigarette ban on LCa
prevalence starts in the year 2030, we see that Total Net Benefit decreases by EUR 567, by EUR
1,227 if the effect starts in the year 2040, and by EUR 1,719 if-the effect starts in the year 2050
(see Appendix D tables D.1, D.2, and D.3).
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5.Sensitivity Analysis testing alternative discount rates

We conduct sensitivity analysis for all three Scenarios by testing the effect of alternative
discount rates (3% and 5% vs. 4%) on the Total Net Benefit.

Scenario 0: Total Net Benefit in the initial analysis was EUR 4,733,702,504. Table 29
presents the Total Net Benefit applying the discount rate of 3% instead of initially used 4%.

Year 2022 2025 2030 2040 2050
Value of
total
QALYs 18.303.456.600 16.224 5485567 13.296.268.792 9.037.616.133 6.203.878.798
(50,000
EUR)
Value of
consumer
surplus

[75]

.586.109 2.983.509 2,178.305 L418.017 518.557

E-cigarette
smoking
related 219.379 222.717
healthcare
costs

ro
—
oo
n
wn
"
~J
—
.
(9]
1

236.242

Government

260.130 239,722 209.475 162.104 130.029
revenue

6.204.291.142

Table 29 created by the authors. Costs and benefits of Seenarie 0 in monetary discounted terms per year in EUR

using 3% discount rate.

By using a lower discount rate, we observe-a significant increase in Total Net Benefit by
EUR 1,470,588,638.

Table 30 presents the Total Net Benefit by applying a 5% discount rate, which is higher
than our initial discount rate of 4% used in all calculations.
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Year

2022

2025

2030

2040

2050

Value of
total
QALYs
(50,000
EUR)
Value of
consumer
surplus

E-cigarette
smoking
related
healthcare
costs

Government
revenue

18.303.,456,600

3.586.,109

219.379

260.130

15.293,164,829

2,812,243

209.932

225961

11,400,218.917

1.867.678

187.387

179.604

6.393.174.,410

790.881

153.771

114.671

3,620.805,718

302.648

137.879

75.889

3.621.046.376

Table 30 created by the authors. Costs and benefitsof Scenario 0 in monetary discounied terms per year in EUR

using 5% discount rate.

According-to.our calculations, by applyinga discount rate of 5%, we arrive at the Total
Net Benefit of EUR 3,621,046,376'which is by EUR 1,112,656,128 lower than our initial one.
Scenario 1: we follow.the same steps of-applying alternative discount rates to data in

order to see the effecton.Scenario 1. Table 31 presents the summary overview with an applied

3% discount rate.

Year 2022 2025 2030 2040 2050
Value of total QALYs
for smoking quitters 2,125,897,597 1.943,497.454 2.537,224,437 3,175,800,685 3.223,189,250
(50,000 EUR)
Value of total QALYs
for e-cigarette smokers 18.,303.456.600 15,426,985.449 12,256,164.365 7.735,735.107 4.882.571.404
(50,000 EUR)
Value of consumer S e - -
367,178 30975 245,806 155.184 97.947
surplus
E-cigarette smoking
related healthcare 220,217 216.866 207.625 193.511 199.151
costs
Government revenue 260,130 193.042 131.176 70,172 30,493
8.105.689.944
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Table 31 created by the authors. Costs and benefits of Scenario 1 in monetary discounted terms per year in EUR
using 3% discount rate.

Table 32 presents the summary overview with applied 5% discount rate.

Year 2022 2025 2030 2040 2050

Value of total QALYs
for smoking quitters
(50,000 EUR)

2,125.897,597 1.836.430,275 2.175.415.861 2.246,549.020 1.881.168.612

Value of total QALYs

for e-cigarette smokers 18,303.456.600 14,562,128.089 10.508.,433,534 5,472,228.849

(50,000 EUR)

Value of consumer
surplus

367,178

292,125

2.849,643,430

210.806 109.776 57.166
E-cigarette smoking
related healthcare 220,217 204,709 178.017 136.889 116,232
costs
Government revenue 260,130 182219 112,471 49.639 17.797

4,730,770,773

Table 32 created by the authors. Costsand benefits of Scenario 1 in monetary discounted terms per year in EUR
using 5% discount rate.

Scenario 2: Table'33'and Table 34 present different outcomes.by applying 3% and 5%
discount rates, respectively.

Year

2022

2025

2030

2040

2050

Value of total
QALYs for
smoking quitters
(50,000 EUR)
Value of total
QALYs for e-
cigarette smokers
(50,000 EUR)
Value of consumer
surplus
E-cigarette
smoking related
healthcare costs
Government
revenue

3.161.176.048

18.303.456.600

367.178

221.825

260.130

2.892.923.894

15:038.589:455

301.683

206,755

428.036

3.423.090.508

14.893:044.298

238.581

196.444

1,039,924

1.770.345.027

8.311.884.632

166,741

200.364

852.826

1.215.254.755

5.705.699.831

114.460

217.677

1,037,993

6.921.889.361

Table 33 created by the authors. Costs and benefits of Scenario 2 in monetary discounted terms per year in EUR

using 3% discount rate.
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Year 2022 2025 2030 2040 2050

Value of total
QALYs for
smoking quitters
(50,000 EUR)
Value of total
QALYSs for e-
cigarette smokers
(50,000 EUR)
Value of consumer
surplus

3.161.176.048 2.730,742.726 2.934.957.301 1.252.335.168 709.266.172

18.303.456.600 14,195.515.531 10,197.068.720 5.879.794.776 3.330.050.641

367,178 284.771 204.559 117.952 66.803

E-cigarette
smoking related 221.825 195.164 168.431 141.737 127.044
healthcare costs
Government
revenue

260.130 404.039 391.631 603.286 605,810

4,039.862.382

Table 34 created by the authors. Costs and benefits-of Scenario 2 in monetary discounted terms per year in EUR

using 5% discount rate.

6. Discussion

We aimed to study the effect of three scenarios with two different government policies
whose goal is to reduce the prevalence of smoking.in the society of Latvia. This section presents
the main findings of our investigation, namely, comparing monetary values of social costs and
benefits of smoking and its prevalence decrease and assess the effectivenessof policies
mentioned above.

First of all, we have defined the rate at which smoking rate declines naturally, meaning, if
no interventions from the government are present. The rate 1.2% was calculated taking into
account historical data on smoking prevalence and its changes, and applying the average rate for
future years estimation-We-expect-that-by-2050;43-thousand-people-with-be-stitt smoking (12
453 people decrease from the year 2022). Nevertheless, the government of Latvia may reach
better results by imposing the ban on flavored e-cigarettes. This would show a more significant
decline in the smoking rate - a 7.9% decrease year-by-year. Another potential policy could be an
increase in the excise tax rate which we also estimated the numerical efficiency for as well, our
calculations illustrate that by imposing excise tax the expected number of e-cigarette smokers
will be 39.6 thousand people.

Scenario 0 with no intervention from the government results in the Net Benefit of roughly
4.7 bn EUR in 2050. Such a huge “benefit” occurs due to a huge number of QALY's because of
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the large number of smokers. This result seems feasible since we have no control over society’s
habits and behavior. As well as this, it is very important to pay attention to the Consumer
Surplus. It might seem obvious that the Consumer Surplus should be smaller if we have a
smoking population with more people smoking. However, here, we define consumer surplus as
the reflection of population’s willingness to smoke vs. actual ability and allowance to smoke; are
smokers really able to get what they are willing to. When we impose the ban on flavored e-
cigarettes, from consumers perspective, smokers are worse-off. This can also be explained via
value stick: e-cigarette ban can bewiewed as the enarmous price increase, which consumers are
not ready to pay, and this price exceeds the willingness to pay - that ereates negative consumer
surplus. This effect can/be seen in Scenarioesd and 2, where we witness the limitation of the
flavored e-cigarette avatlability on.the'market. The Coensumer.Surplus in"Scenario 1 in 2050 is
74,731 EUR - it is a dramatic drepsfrom 395,644 in'Scenario 0 of the same“year. Nevertheless,
even with a decrease.in Consumer Surplus, the Net Benefit of Scepario 1 equals 6.2 bn EUR in
2050. Already this number indicates-that the policy of banning flavored e-cigarettes is resulting
in a higher monetary value."This Net'Benefit consists of-higher QALY value per population of
smokers and former smokers that quit after the banhas been impased. QAL Ys per person who
used to smoke but quit is more than 2x larger, whichexplains an increase in monetary value of
the total number of QALYSs. Another similarly‘important.driver of a higher Net Benefit is a
decrease in healthcare costs associated with smoking, which is obvious due to the decreased
number of smokers. We also notice that a decrease in the government.revenue from excise tax
income is less than an increase in the QALY and decrease in the healthcare costs, which also
supports the idea of a bigger efficiency of Scenario 1. Last but not least, we explain Scenario 2.
The outcome-of the-introduction-of the-increase in-excise tax-duty results in the Net
Benefit of 5.3 bn EUR. This number represents a gain the Latvian public experiences when the
excise tax increases - the Net Benefit of Scenario 2 is greater than that in the Reference Scenario
0; however, it is inferior to the Net Benefit of Scenario 1. The Consumer Surplus for Scenario 2
is estimated to be 87 thousand EUR - still a considerable reduction in comparison with the
Reference Scenario but representing higher consumer gain than proposed by Scenario 1. Total
QALY gain, which represents the health gain for the population from the proposed policy, is
prominently being driven by the increased number of smoking quitters; nevertheless, the increase

in QALYs is still less than it is in Scenario 1. The apparent advantage of Scenario 1 in

49



comparison with the alternative scenarios is the increase of the government revenue - with the
excise tax raise being greater than the smoking quittance rate induced by the policy, the state
revenue has been found to increase with a course of time. The moderate decrease in the LCa
reimbursement expenditure is still present in case of tax increase due to the provoke of smoking
cessation but the expenditures are still higher than that in Scenario 1.

Sensitivity analyses conducted by taking two different alternative inputs showed valuable
outcomes. Firstly, when testing the LCa prevalence’s different scenarios, we looked at how
significant is the year when the effect of flavared e-cigarette ban decreases the number of
patients diagnosed with LCa andas a result, affeets the LCaassaciated healthcare costs. Our
calculations show that Total Net Benefit isnot sensitive. to the year when-the ban affects the
number of patients diagnesed with.i-Ca sinee-the decreases.in.the monetaryvalue of Total Net
Benefit are not significant.

Secondly, we.tested thesensitivity of our model to the changes in the discount rate,
choosing 3% and 5% versus our initial rate 0F4%.Our estimation highlights the importance of
choosing the appropriate rate to diseount-at. Our maodel 14s highly sensitive to changes in the
discount rate even by 1%. \We show the highest increase in Total Net Benefitusing a 3%
discount rate- EUR 1,921,272,754, However, when comparing the volatility of changes in the
Total Net Benefit manetary terms, Scenario 2°performs the 1owest - EUR™399,331,555. This

might signal about lessersensitivity to variation.n the-alternative inputs.

6.1 Limitations

Unfortunately, our work might be more precise and provide more accurate insights. Due
to some limitations,-our-study-is-far-from-being-perfect.-First,-as-we-have-explained earlier,
Latvian research on this topic is extremely limited, almost not existing. This led us to using
information not so applicable to_our country's infermation= from the United States and the
Netherlands. Our work is primarily based on assumptions that are built on other countries'
statistics. Second, the public opinion has not been taken into account- our justification for that is
our willingness to provide strictly numerical evidence and avoid the presence of biases. Third,
we excluded such components of social cost-benefit analysis as producer surplus. Because of the
lack of information on the producer’s financial performance in Latvia, our analysis does not

account for this factor. Lastly, our analysis does not include additional effects of smoking, for
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example, labor productivity, some outer factors that may affect the consumption of e-cigarettes
such as mass media (as it was done by Kinderen et al. (2016)). All this indicates that further
research and analysis is needed to state which scenario completely surely is the best and the most

optimal.

7. Conclusions

Our work proves the relevance and novelty of our research topic since we see the lack of
clinical evidence and statistical data on the e-cigarette smoking.prevalence and the harm it causes
to people's health. Our work steps into this field, being one ofthe first to present the monetary
value of governmental decisions and its potential outeomes. We believe this is a good starting
point in this topic. We conducted the analysisthat is sufficient for making predictions and
measuring the effectiveness of the respective palicies.

The purpose.of this research was to answer the main question: \What are the costs and
benefits of tighteningtobacco contrel pelicy in.Latvia? To eonclude, we get back to our
Research Question and Hypothesisthatstated that Scenario2 will be the most beneficial and
efficient both for the public and private sector. Although the numerical evidence does not
support the formulated hypothesis, and suggests that the most effective policy in terms of
monetary gain, and Net Benefit, 1sthat of Scenario1: implementing the flavor ban on e-liquids,
there are reasons to beligve that the Scenario 2 might beseen as the most optimal one as it
reflects both higher Consumer Surplus comparedto Scenario. 1, and significantly higher

Government revenue compared to hoth seenarios.

o1



References
American Lung Association. (2024, January 19). 10 of the Worst Diseases Smoking Causes.
Retrieved on February 1, 2024 from https://www.lung.org/research/sotc/by-the-

numbers/10-worst-diseases-smoking-causes

Bein, K., & Leikauf, G. D. (2011). Acrolein - a pulmonary hazard. Molecular Nutrition & Food
Research, 55(9), 1342-1360.d0i:10.1002/mnfr.201100279

Bracken-Clarke, D., Kapoor, D., Baird, A. M., Buchanan, P.J., Gately, K., Cuffe, S., & Finn, S.
P. (2021). Vaping and lung cancer — Arreview of current data and recommendations.
Lung Cancer, 153, 11-20. Retrievedrom. hitps://sci-
hub.se/https:/www.sciencedirect.com/sciencefarticle/pii/S01695002203075837casa_toke
n=0Q8IK1FgXpZcAAAAA:TUsFi55ausfNOHVPSmMXxAb5H99SfgaW8ecBrO7fgiB64clt
Ka7vQEPEIWAWW CgUoug1S2ncWpkfQ

British Healthcare Service. (2022). Research-and analysis Nicotine vaping in England: 2022
evidence update summary. Retrieved from
https://www.gov.uk/gavernment/publications/nicotine-vaping-in-england-2022-evidence-

update/nicotine-vaping-in-england-2022-evidence-update-summary

Buckell, J., Marti, J., & Sindelar, J. L. (2019). Sheuld flavours be banned in cigarettes and e-
cigarettes? Evidence on aduli-smokers and recent.quitters from a discrete choice
experiment. Tobacco controk.28(2), 168-1%5. Retrieved from

https://tobaccocontrol.bmj.com/content/28/2/168.abstract

Cadham, CJ., Cao, P., Jayasekera, J., Taylor, K.L., Levy, D.T., Jeon, J., Elkin, E.B.,, Foley,
K.L., Joseph, A., Kong, CY, Minnix, J.A:; Rigotti-N:A,, Toll, B.A., Zeliadt, S.B., Meza,
R., Mandelblatt, J. (2021, August 2). CISNET-SCALE Collaboration. Cost-Effectiveness
of Smoking Cessation Interventions in the Lung Cancer Screening Setting: A Simulation
Study. J Natl Cancer Inst, 113(8), 1065-1073. doi: 10.1093/jnci/djab002. PMID:
33484569; PMCID: PMC8502465.

Cataldo, J.K., Dubey, S., Prochaska, J.J. (2010, August 11). Smoking cessation: an integral part
of lung cancer treatment. Oncology, 78(5-6),289-301. doi: 10.1159/000319937.

52


https://sci-hub.se/https:/www.sciencedirect.com/science/article/pii/S0169500220307583?casa_token=Q8IK1FgXpZcAAAAA:iUsFf55ausfNQHVPSmXxAb5H9qSfgaW8ecBrO7fgJB64cJtKa7vQEP69WWCqUoug1S2ncWpkfQ
https://sci-hub.se/https:/www.sciencedirect.com/science/article/pii/S0169500220307583?casa_token=Q8IK1FgXpZcAAAAA:iUsFf55ausfNQHVPSmXxAb5H9qSfgaW8ecBrO7fgJB64cJtKa7vQEP69WWCqUoug1S2ncWpkfQ
https://sci-hub.se/https:/www.sciencedirect.com/science/article/pii/S0169500220307583?casa_token=Q8IK1FgXpZcAAAAA:iUsFf55ausfNQHVPSmXxAb5H9qSfgaW8ecBrO7fgJB64cJtKa7vQEP69WWCqUoug1S2ncWpkfQ
https://sci-hub.se/https:/www.sciencedirect.com/science/article/pii/S0169500220307583?casa_token=Q8IK1FgXpZcAAAAA:iUsFf55ausfNQHVPSmXxAb5H9qSfgaW8ecBrO7fgJB64cJtKa7vQEP69WWCqUoug1S2ncWpkfQ
https://sci-hub.se/https:/www.sciencedirect.com/science/article/pii/S0169500220307583?casa_token=Q8IK1FgXpZcAAAAA:iUsFf55ausfNQHVPSmXxAb5H9qSfgaW8ecBrO7fgJB64cJtKa7vQEP69WWCqUoug1S2ncWpkfQ
https://tobaccocontrol.bmj.com/content/28/2/168.abstract
https://tobaccocontrol.bmj.com/content/28/2/168.abstract

Chen, P.C,, Lee, Y.C,, Tsal, S.T., & Lai, C.K. (2011). A Cost—Benefit Analysis of the Outpatient
Smoking Cessation Services in Taiwan From a Societal Viewpoint. Nicotine & Tobacco
Research, 14(5), 522-530. Retrieved from https://sci-
hub.se/https://pubmed.nchi.nlm.nih.gov/22180585/

Connolly, M. P., Kotsopoulos, N., Suthipinijtham, P., & Rungruanghiranya, S. (2018). Fiscal
Impact of Smoking Cessation in Thailand: A Government Perspective Cost-Benefit
Analysis. Asia Pacific Journal ef Rublic Health, 30(4), 342—350. Retrieved from
https://sci-hub.se/https:/jeurnals.sagepub.com/doi/abs/10.4477/1010539518768332

Diaz, M. C,, Kierstead, E. C., Khatib, B..S., Schillo; B.-A., & Tauras, J. A. (2023). Investigating
the impact of e-cigarette price‘and tax on e-cigarette-use behaviar. American Journal of
Preventive Medicine, 64(6), 797-804. Retrieved from
https://wwwrseiencedirget.com/science/article/pi/S0749379723000193

Ekpu, V. U., & Brown, A. K. (2015). The Economic Impact of Smoking and of Reducing
Smoking Prevalence: Review of Evidence. Tobacco Use Insights, 8, TUI.S15628.
Retrieved from https://sci-
hub.se/https:#journals.sagepub.com/doifull/10.4137/TU1.S15628

European Commission.(2014). Guide to Cost-Benefit Analysis of‘investment Projects:
Economic Appraisal Teolfor€ohesion Policy 2014-2020. Brussels: Publications Office
of the European Union. Retrieved from https://data.europa.eu/doi/10.2769/97516.

European Commission. (2016). REPORT FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT AND THE COUNCIL on the potential risks to public health associated
with the use of refillable electranic-ecigarettes. Retrieved from https://eur-
lex.europa.eu/legal-
content/EN/TXT/?qid=1463746733783&uri=COM%3A2016%3A269%3AFIN

European Commission. CORDIS. (2019, November 18). Estimating a monetary value of health:
why and how? Retrieved November 20, 2023 from

https://cordis.europa.eu/article/id/411538-estimating-a-monetary-value-of-health-why-

and-how

53


https://sci-hub.se/https:/pubmed.ncbi.nlm.nih.gov/22180585/
https://sci-hub.se/https:/pubmed.ncbi.nlm.nih.gov/22180585/
https://sci-hub.se/https:/journals.sagepub.com/doi/abs/10.1177/1010539518768332
https://sci-hub.se/https:/journals.sagepub.com/doi/full/10.4137/TUI.S15628
https://sci-hub.se/https:/journals.sagepub.com/doi/full/10.4137/TUI.S15628
https://cordis.europa.eu/article/id/411538-estimating-a-monetary-value-of-health-why-and-how
https://cordis.europa.eu/article/id/411538-estimating-a-monetary-value-of-health-why-and-how

European Commission. (2022a, June 29). COMMISSION DELEGATED DIRECTIVE (EU)
2022/2100 of 29 June 2022 amending Directive 2014/40/EU of the European Parliament
and of the Council as regards the withdrawal of certain exemptions in respect of heated
tobacco products. Retrieved from https://eur-lex.europa.eu/legal-
content/LV/TXT/PDF/?uri=CELEX:32022L.2100

European Commission. (2022). Economic Appraisal Vademecum 2021-2027: General Principles
and Sector Applications. Brussels:Publications Office of the European Union. Retrieved
from https://data.europa.eu/doi/40:2776/182302.

Eurostat. (2024). Main/national accounts-tax-aggregates. Retrievedfrom

https://ec.europa.cu/eurostat/databrowser/view/gov ~10a taxag /custom 9812654/default

/table?lang=gn

Fairchild, A. L., & Bayer, R:(2015)..Smoke and fire over e-cigareites. Science, 347(6220), 375—
376. Retrieved from https://sci-
hub.se/https://www.science.org/doi/10.1126/science.1260761

Government of Canadas«(n.d.) Canada’s Cost-Benefit Analysis Guide for-Regulatory Proposals.
Retrieved from_hittps://www.eanada.ca/en/government/system/laws/developing-
improving-federal-regulations/requirements-developing-managmg-reviewing-

regulations/guidelines-tools/eest-benefit-analysis-guide-regulatory-proposals.html#toc-3

Guerriero, C. (2020). The key steps in cost=benefit analysis of environmental health
interventions. Cost-Benefit Analysis of Environmental Health Interventions, 1-19.
Retrieved from
https://www.sciencedirect:comiscience/ariicle/abs/pii/B9780128128855000019

Health statistics database. (2023) ledzivotaju veselibu ietekméjosie paradumi péc dzimuma un
vecuma grupas (Population's health affecting habits by sex and age group). Retrieved
November 10, 2023, from
https://statistika.spkc.gov.lv/pxweb/Iv/Health/Health__ Veselibu_ietekm%C4%93josie_p
aradumi/VIP030_veselibas_paradumi_dzimums_vecuma_grupa.px/

54


https://ec.europa.eu/eurostat/databrowser/view/gov_10a_taxag__custom_9812654/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/gov_10a_taxag__custom_9812654/default/table?lang=en
https://sci-hub.se/https:/www.science.org/doi/10.1126/science.1260761
https://sci-hub.se/https:/www.science.org/doi/10.1126/science.1260761
https://sci-hub.se/https:/www.science.org/doi/10.1126/science.1260761
https://www.sciencedirect.com/science/article/abs/pii/B9780128128855000019
https://statistika.spkc.gov.lv/pxweb/lv/Health/Health__Veselibu_ietekm%C4%93josie_paradumi/VIP030_veselibas_paradumi_dzimums_vecuma_grupa.px/
https://statistika.spkc.gov.lv/pxweb/lv/Health/Health__Veselibu_ietekm%C4%93josie_paradumi/VIP030_veselibas_paradumi_dzimums_vecuma_grupa.px/

International Agency for Research on Cancer by WHO. (2021). Estimated number of new cases
from 2022 to 2050. Retrieved from
https://gco.iarc.fr/tomorrow/en/dataviz/tables?cancers=15&populations=428&years=205
0&single_unit=10000&types=0&sexes=0

Jia, H., & Lubetkin, E. I. (2016). Dose-response effect of smoking status on quality-adjusted life
years among U.S. adults aged 65 years and older. Journal of Public Health.
DOI:10.1093/pubmed/fdw096

Kenkel, D. S., Peng, S., Pesko, M. F., & Wang, H.(2020). Mostly harmless regulation?
Electronic cigarettes, public poliey, and constumer welfare. Health Economics, 29(11),
1364-1377. Retrieved from hitps:/Aaww.nchinim.nihigov/pmc/articles/PMC7876166/

Kim, D. D., Wilkinson, C. L Pape, E. F., Chambers, J. D., Cohen,J. T., & Neumann, P. J.
(2017). The influence ef timeiorizon.on results of.cost-effectiveness analyses. Expert
Review of Pharmacoeconomics & Outcomes Research, 17(6), 615-623. Retrieved from
https://sci-
hub.se/https://www.tandfonline.comidoi/full/10.1080/14737167.2017.1331432?needAcce
ss=true

Kinderen, R. J., Wijnen;B.'F., Evers, S. M., Hiligsmann, M., & Paulus;-A. T. (2016). Social
cost-benefit analysis offtobageecontrol policies intheiNetherlands. Maastricht
University, National Institute.of Public Health and the Environment, Trimbos Institute.
Retrieved from https://www.researchgate.net/publication/309487758 Social_cost-

benefit_analysis_of tobacco_control_policies_in_the Netherlands

King, B. A., Jones, C. M., Baldwin, G+ T."& Briss, P. A. (2020). The EVALI and Youth Vaping
Epidemics — Implications for Public Health. New England Journal of Medicine.
Retrieved from _https://pubmed.nchi.nim.nih.qov/31951683/

Klein, D. E., Chaiton, M., Kundu, A., & Schwartz, R. (2020). A Literature Review on
International E-cigarette Regulatory Policies. Current Addiction Reports. Retrieved from
https://link.springer.com/article/10.1007/s40429-020-00332-w

55


https://gco.iarc.fr/tomorrow/en/dataviz/tables?cancers=15&populations=428&years=2050&single_unit=10000&types=0&sexes=0
https://gco.iarc.fr/tomorrow/en/dataviz/tables?cancers=15&populations=428&years=2050&single_unit=10000&types=0&sexes=0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7876166/
https://pubmed.ncbi.nlm.nih.gov/31951683/
https://link.springer.com/article/10.1007/s40429-020-00332-w
https://link.springer.com/article/10.1007/s40429-020-00332-w

Kouakou, C. R., He, J., & Poder, T. G. (2023). Estimating the monetary value of a Quality-
Adjusted Life-Year in Quebec. The European Journal of Health Economics, 1-25.
Retrieved from
https://www.researchgate.net/publication/373599725 Estimating_the_monetary value o
f a Quality-Adjusted Life-Year in_Quebec

KPMG. (2023, June 28). lllicit cigarette consumption in the EU, UK, Norway, Switzerland,
Moldova and Ukraine. 2022 results. Retrieved from
https://www.pmi.com/reseurces/docs/default-source/itp/kpmg-report---illicit-cigarette-

consumption-in-the-eu-uk-norway-switzerland-moldova-and-ukraine---2022-results.pdf

Lopez, M. E., Perry, M. D,Garbinski,"L-D:, Manevski; M.,”Andre, M., Ceyhan, Y., Caobi, A.,
Paul, P., Lau, L..S., Ramelow, J., Owens, F., Seuchak, J., Ales, E., El-Hage, N. (2022).
Health effects-and knawn pathology associated with the use of E-cigarettes. Toxicology
Reports 9 (2022) 1357-1368: Retrieveddrom https://pdf.sciencedirectassets.com/

LVportals by Latvijas Vestnesis. (October 23, 2023). Turpmak arikarséjamas tabakas
izstradajumi biis bez arematizétajiem, (From now on, alse heated tobacco products will

be without flavorings). Retrieved from-hitps:/Ivportals.v/skaidrojumi/356253-turpmak-

ari-karsejamas-tabakas-izstradajumi-bus-bez-aromatizetajiem-2023

MacMonegle, A. J., Nonnemaker; J.;Duke, J. C., Farrelly, M. C., Zhao, X., Delahanty, J. C.,
Smith, A A., Rao, P., & Allen,J. A. (2018). Cost-Effectiveness Analysis of The Real
Cost Campaign’s Effect on Smoking Prevention. American Journal of Preventive
Medicine, 55(3), 319-325. Retrieved from
https://www.sciencedirecizcom/science/article/pi/S0749379718318774

Mishan, E. J., & Quah, E. (2020). Cost-benefit analysis (6! edition). New York: Routledge.
Retrieved from
https://books.google.lv/books?hl=en&Ir=&id=1GoPEAAAQBAJ&o0i=fnd&pg=PP1&dqg=

what+is+cost+benefit+analysis+&ots=Qun6 XPgkv-&sig=x90te21i0VB-as ES-
ranv190Q00&redir esc=y#v=onepage&g=what%20is%20cost%20benefit%20analysis&f

=false

56


https://www.researchgate.net/publication/373599725_Estimating_the_monetary_value_of_a_Quality-Adjusted_Life-Year_in_Quebec
https://www.researchgate.net/publication/373599725_Estimating_the_monetary_value_of_a_Quality-Adjusted_Life-Year_in_Quebec
https://pdf.sciencedirectassets.com/305756/1-s2.0-S2214750021X00029/1-s2.0-S2214750022001421/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEGkaCXVzLWVhc3QtMSJGMEQCIDAIpeMGcjj1cIp%2BAWEPGyR2wYOv%2F9HfZiostJOvtU8PAiB5DN3Y4HlNBlnp6Dw8GarznVDMbkpnnr37KjZq6uvKACqzBQhBEAUaDDA1OTAwMzU0Njg2NSIMV3MGNgLrnXG5T5UXKpAFtz8g5nJ1rayF1GxYek1TFO4er9qjN1piTtxZvoXFmyRKqvovDTLwDte9OXLOh6gRzOdUquu3Jm9sBSzsiey8n3crQirauED0HpyIp74lwYyC6w40Tt0B2j37w%2BE7dzke2zMXFtwlE90KqNliV0%2BQJZGQ%2FC4%2BrAkOWDs1OWFApFsYV%2Bj1IBsoogQT5139klJpvDC5MzQY2FJL9PiYSrO8ITw4ixvs4QlWeZJIzWZ99tHsPvDW25G4V7ZwyAHDrIXRi0nnyBmaUg99382Hd2p%2FphhnQIu0wGDZoVjxlyoOOcA0ycMm1Aeq%2BPJwmB8ljr4BZyUGuysJN95I4RTnOE8BxJfaW%2FJ%2Fps47gcqRihSw5g6OmxBZJKDmhScwdm8kpA3pvxX9ub8JVeqZ9m3AyUGEeg3SWG5zeXkqwU0o3GthV1d87%2FN%2FVn%2BzVimGX97B1FBR8Dj8AUJYHHd%2FEzrBuJJpI%2FkxFSZqGl6i%2BVQ4lzU%2FWKVrsyQrkijEc15at7ZNuWywQLKnvG60UPPtrn37Pin7rmkJpqUm%2FbFacMYaZQZzVh%2BSh0AniT6emxGfzEAnfG1hKSteAMyI3JH2tb8pgvX4J4y7Ppj0KohzWOxVYREYZ1weckNgr6SchR4uzBBEuj%2F%2B85al9BgXKikXTxJjpKiCaRMrAwNyKNaVKWu3RmHy4QMd7UlQ2woUqfyjlxATJ6M000aGgi6UIOXpxzSF1j%2BeoPjOVWe2g47EzeKkGRcNQ5dSOOZbylS1kHGqkUlrmUU%2BDxptZPx%2BUS4uqT84j4ZbFZiv2ewSgnVOaS3lz18s3pUkWapzv2XdhnZuTNWZv7QWjsDEWUtpqtG9eSdjdvIuIfMPoCYXmS2XH2ddh6Bck0YwiYeirgY6sgHRO6j0GU9aAZcHWITRRJItuvWQ4AfvG%2B%2FwKn6FzwIWqeyA1joKBZIYWI9iixLHf3jKPfe08LiQ1Bk6yrHIXayOs8ywXiZX1%2B1PO279%2Bg46qz2itod1DMkNtWH6kn%2Bpv6XxyYw6ZACtd7Fgb8iHMM4BoHI6DKkTS45T3ARKPV3i2blA%2FMgrIF4Gs8Qk6jgXu2WjK1eMIYZwWj84dMnHH2m20As%2F0umjdyvztVomvZP1XONZ&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240211T095910Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY4JP673PS%2F20240211%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=29d1a1a1e286734921387906aba3cec8fb58f0db684826600cc60aa4290a7478&hash=b373c11c784408808c6bffa119d55f0270ae5697214ea2bfc3144fbebfccdb61&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S2214750022001421&tid=spdf-eb891b33-57e7-4bc5-9e5a-0f6f342c114f&sid=2883eaa935ebd94c76495b596f4f59af5470gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=0a105852550400050254&rr
https://lvportals.lv/skaidrojumi/356253-turpmak-ari-karsejamas-tabakas-izstradajumi-bus-bez-aromatizetajiem-2023
https://lvportals.lv/skaidrojumi/356253-turpmak-ari-karsejamas-tabakas-izstradajumi-bus-bez-aromatizetajiem-2023
https://lvportals.lv/skaidrojumi/356253-turpmak-ari-karsejamas-tabakas-izstradajumi-bus-bez-aromatizetajiem-2023
https://www.sciencedirect.com/science/article/pii/S0749379718318774
https://www.sciencedirect.com/science/article/pii/S0749379718318774
https://www.sciencedirect.com/science/article/pii/S0749379718318774
https://books.google.lv/books?hl=en&lr=&id=IGoPEAAAQBAJ&oi=fnd&pg=PP1&dq=what+is+cost+benefit+analysis+&ots=Qun6XPqkv-&sig=x9Ote21i0VB-as_ES-ranv19QQ0&redir_esc=y#v=onepage&q=what%20is%20cost%20benefit%20analysis&f=false
https://books.google.lv/books?hl=en&lr=&id=IGoPEAAAQBAJ&oi=fnd&pg=PP1&dq=what+is+cost+benefit+analysis+&ots=Qun6XPqkv-&sig=x9Ote21i0VB-as_ES-ranv19QQ0&redir_esc=y#v=onepage&q=what%20is%20cost%20benefit%20analysis&f=false
https://books.google.lv/books?hl=en&lr=&id=IGoPEAAAQBAJ&oi=fnd&pg=PP1&dq=what+is+cost+benefit+analysis+&ots=Qun6XPqkv-&sig=x9Ote21i0VB-as_ES-ranv19QQ0&redir_esc=y#v=onepage&q=what%20is%20cost%20benefit%20analysis&f=false
https://books.google.lv/books?hl=en&lr=&id=IGoPEAAAQBAJ&oi=fnd&pg=PP1&dq=what+is+cost+benefit+analysis+&ots=Qun6XPqkv-&sig=x9Ote21i0VB-as_ES-ranv19QQ0&redir_esc=y#v=onepage&q=what%20is%20cost%20benefit%20analysis&f=false
https://books.google.lv/books?hl=en&lr=&id=IGoPEAAAQBAJ&oi=fnd&pg=PP1&dq=what+is+cost+benefit+analysis+&ots=Qun6XPqkv-&sig=x9Ote21i0VB-as_ES-ranv19QQ0&redir_esc=y#v=onepage&q=what%20is%20cost%20benefit%20analysis&f=false
https://books.google.lv/books?hl=en&lr=&id=IGoPEAAAQBAJ&oi=fnd&pg=PP1&dq=what+is+cost+benefit+analysis+&ots=Qun6XPqkv-&sig=x9Ote21i0VB-as_ES-ranv19QQ0&redir_esc=y#v=onepage&q=what%20is%20cost%20benefit%20analysis&f=false

Millenium Challenge Corporation. (2021, June 24). Cost Benefit Analysis Guidelines. Retrieved

from https://www.mcc.gov/resources/doc-pdf/cost-benefit-analysis-guidelines

Nas, T. F. (2016). Cost-benefit analysis: Theory and application. New York: Lexington Books.
Retrieved from
https://web.p.ebscohost.com/ehost/ebookviewer/ebook/ZT AWMHh3d19fMTISNTQONI9
fQU417?sid=45c7ad63-5665-4c0f-ad9a-85809508e57a@redis&vid=4&format=EB&rid=1

National Health Service of Latvia. (2023). Ambulatord veselibas apripé diagnozém C33 un C34
gadijumu skaits un.yidejas.izmaksas. Periods 2022.gads. (Number of cases and average
costs for diagnases C33 and C34-in ambulatory-and inpatient health care. Period 2022.)
[Data from NHS of Latvia.onthe'Number of cases and.average costs for diagnoses C33

and C34 in ambulatory and inpatient health care for period 2022]. Unpublished raw data.

NHS. (n.d.). Lung cancer: causes. Retrieved:-from hitps://www.nhs.uk/conditions/lung-

cancer/causes/

Parliament of Estonia. (2023). T.ebacco Act. Retrieved from

https://www.riigiteataja.eefen/eli/ee/528062018004/conselide/current

Parliament of the Republie of Lithuania:»(2022). Amendments to the Law.on the Control of
Tobacco, Tobacco Products and Related Products of the Republic of Lithuania. Retrieved
from https://www.e-tar.1t/partal/en/legal Act/c1234d90802e11ec993ff5cabe8ba60c

Pesko, M. F., Courtemanche, C. J., & Maclean, J. C. (2020). The effects of traditional cigarette
and e-cigarette tax rates on adult tobacco product use. Journal of Risk and Uncertainty.
Retrieved from https://linK’springer.comiarti¢le/10°100%/s11166-020-09330-9

Philip Morris International. (n.d.). Making heated tobacco products. What's in our heated

tobacco products? Retrieved from https://www.pmi.com/fag-section/heated-tobacco-

products/making-heated-tobacco-products

Pluta, A., Hazans, M., Svilpe, I. E., Zasova, A., Sauka, A. (2020). Excise tax policy in the Baltic
countries. Retrieved from https://www.sseriga.edu/sites/default/files/2020-
10/Excise%20Duty%20Policy%20in%20the%20Baltic%20States 0.pdf

57


https://www.nhs.uk/conditions/lung-cancer/causes/
https://www.nhs.uk/conditions/lung-cancer/causes/
https://www.nhs.uk/conditions/lung-cancer/causes/
https://www.lrs.lt/sip/portal.show?p_k=2
https://link.springer.com/article/10.1007/s11166-020-09330-9
https://link.springer.com/article/10.1007/s11166-020-09330-9
https://www.pmi.com/faq-section/heated-tobacco-products/making-heated-tobacco-products
https://www.pmi.com/faq-section/heated-tobacco-products/making-heated-tobacco-products
https://www.pmi.com/faq-section/heated-tobacco-products/making-heated-tobacco-products
https://www.sseriga.edu/sites/default/files/2020-10/Excise%20Duty%20Policy%20in%20the%20Baltic%20States_0.pdf
https://www.sseriga.edu/sites/default/files/2020-10/Excise%20Duty%20Policy%20in%20the%20Baltic%20States_0.pdf
https://www.sseriga.edu/sites/default/files/2020-10/Excise%20Duty%20Policy%20in%20the%20Baltic%20States_0.pdf

Reile, R., & Veideman, T. (2021). Eesti taiskasvanud rahvastiku tervisekaitumise uuring 2020
(Estonian adults health behavior history study 2020). Tervise Arengu Instituut. Retrieved
from https://www.tai.ee/sites/default/files/2021-04/TKU2020 kogumik.pdf

Rowell, A. (2014). Time in cost-benefit analysis. UC Irvine L. Rev., 4, 1215. Retrieved from
https://scholarship.law.uci.edu/ucilr/vol4/iss4/5/

Saeima.lv. (n.d.) 13.Saeimas likumprojekti (13th Saeima's draft laws). Retrieved from
https://titania.saeima.lv/LIVS13/Saeimal IVS13.nsf/webAll?OpenView&count=30&start
=841

Slimibu profilakses un kontroles centrs (SPKC). (2019)-.Starptautiskais jauniesu smékésanas

petijums, 2018:/2019. macibuwgada aptauja Latvija (International youth smoking study,
2018/2019 academic yearsurvey in Latvia). Retrieved from

https://wwwispkc.gov.Iv/1v/veselibu-ietekmejoso-paradumu-petijumi/starptautiskais-

jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-

latvija 0.pdf/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-

aptauja-latvija 0.pdf

Sloan, F. A., Ostermann, J., ConoverC., Taylor, D."H., &Picone, G. (2006). The price of
smoking. MIT press. Retrieved from
https://books.google.lv/bogks?hl=en&Ir=&id=FJVWY9IHS ¥Y8C&oi=fnd&pg=PR7&o0ts
=CYrF7YS6|D&sig=ufln\/s6804r7Y.Vd3p033huUQr4s&redir esc=y#v=onepage&q&f=
false

Stoklosa, M., Drope, J., & Chaloupka, F. J. (2016). Prices and e-cigarette demand: evidence from
the European Union. Nicetine& Tebacco-Researeh, 18(10), 1973-1980. Retrieved from
https://academic.oup.com/ntriarticle-abstract/18/10/1.973/2223112

Sung, H.Y., Penko, J., Cummins, S. E., Max, W., Zhu, S.-H., Bibbins-Domingo, K., & Kohatsu,
N. D. (2018). Economic Impact of Financial Incentives and Mailing Nicotine Patches to
Help Medicaid Smokers Quit Smoking: A Cost-Benefit Analysis. American Journal of
Preventive Medicine, 55(6), S148-S158. Retrieved from
https://www.sciencedirect.com/science/article/pii/S074937971832172X

58


https://www.tai.ee/sites/default/files/2021-04/TKU2020_kogumik.pdf
https://titania.saeima.lv/LIVS13/SaeimaLIVS13.nsf/webAll?OpenView&count=30&start=841
https://titania.saeima.lv/LIVS13/SaeimaLIVS13.nsf/webAll?OpenView&count=30&start=841
https://titania.saeima.lv/LIVS13/SaeimaLIVS13.nsf/webAll?OpenView&count=30&start=841
https://titania.saeima.lv/LIVS13/SaeimaLIVS13.nsf/webAll?OpenView&count=30&start=841
https://www.spkc.gov.lv/lv/veselibu-ietekmejoso-paradumu-petijumi/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf
https://www.spkc.gov.lv/lv/veselibu-ietekmejoso-paradumu-petijumi/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf
https://www.spkc.gov.lv/lv/veselibu-ietekmejoso-paradumu-petijumi/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf
https://www.spkc.gov.lv/lv/veselibu-ietekmejoso-paradumu-petijumi/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf
https://www.spkc.gov.lv/lv/veselibu-ietekmejoso-paradumu-petijumi/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf
https://www.spkc.gov.lv/lv/veselibu-ietekmejoso-paradumu-petijumi/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf/starptautiskais-jauniesu-smekesanas-petijums-2018.2019.-macibu-gada-aptauja-latvija_0.pdf
https://books.google.lv/books?hl=en&lr=&id=FJVWY9HS_Y8C&oi=fnd&pg=PR7&ots=CYrF7YS6jD&sig=ufLnVs68q4r7YVd3p033huUQr4s&redir_esc=y#v=onepage&q&f=false
https://books.google.lv/books?hl=en&lr=&id=FJVWY9HS_Y8C&oi=fnd&pg=PR7&ots=CYrF7YS6jD&sig=ufLnVs68q4r7YVd3p033huUQr4s&redir_esc=y#v=onepage&q&f=false
https://books.google.lv/books?hl=en&lr=&id=FJVWY9HS_Y8C&oi=fnd&pg=PR7&ots=CYrF7YS6jD&sig=ufLnVs68q4r7YVd3p033huUQr4s&redir_esc=y#v=onepage&q&f=false
https://books.google.lv/books?hl=en&lr=&id=FJVWY9HS_Y8C&oi=fnd&pg=PR7&ots=CYrF7YS6jD&sig=ufLnVs68q4r7YVd3p033huUQr4s&redir_esc=y#v=onepage&q&f=false
https://books.google.lv/books?hl=en&lr=&id=FJVWY9HS_Y8C&oi=fnd&pg=PR7&ots=CYrF7YS6jD&sig=ufLnVs68q4r7YVd3p033huUQr4s&redir_esc=y#v=onepage&q&f=false
https://www.sciencedirect.com/science/article/pii/S074937971832172X
https://www.sciencedirect.com/science/article/pii/S074937971832172X
https://www.sciencedirect.com/science/article/pii/S074937971832172X

The Guardian. (June 23, 2023). How much nicotine is in a cigarette compared to a vape?

Retrieved from https://www.theguardian.com/society/2023/jun/23/how-much-nicotine-is-

in-a-cigarette-compared-to-a-vape

Tholos Foundation. (2022). Vaping Flavor Bans- Estonia. Retrieved from

https://tholosfoundation.org/wp-content/uploads/2022/05/Presentation-Estonia-.pdf

Tingting Y., Hai-Yen S., Jidong H., Lela C., Gideon St. H., Wendy M. (2020). The impact of e-
cigarette and cigarette prices on e-eigarette and cigarette sales in California.
Preventive Medicine Reports. Retrieved from
https://pdf.sciencedirectassets.com/280666/1-52.0-52211335520X00052/1-s2.0-
$2211335520302023/main.pdf?X-Amz-Security-Token

Valsts lenémumu Dienests. (2022). Akcizes precu aprite 2022.gadd (Excise goods circulation in

2022). Retrieved from https:/Mmw.vid.gev.lv/Av/media/15650/downlead?attachment

Valsts len€émumu Dienests. (2024). Excise duty rates. Retrieved Eebruary 20, 2024, from
https://www.vid.gov.Iv/lviakcizes-nedokla-likmes#elektroniskajas-smekesanas-ierices-

izmantojamais-skidrums-ta-sagatavosanas-sastavdalas

Viscusi, W. K. (2016). Risk Beliefs and Preferenees for E-cigarettes. American Journal of
Health Economics, 2(2), 213=240. Retrieved from.https.//sei-
hub.se/https://www.journalsiuchicago.edu/doi/abs/10.1162/AJHE a 00042

Wang, L.Y, Crossett L.S, Lowry, R., Sussman, S.,& Dent, C.W. (2001) Cost-effectiveness of a
school-based tobacco-use prevention program. Arch Pediatr Adolesc Med, 155(9):1043—
1050. Retrieved from https:/pubmed.ncbinlm nih.gov/11529807/

Warner, K. E., & Mendez, D. (2018). E-cigarettes: Comparing the Possible Risks of Increasing
Smoking Initiation with the Potential Benefits of Increasing Smoking Cessation. Nicotine
& Tobacco Research. Retrieved from_https://academic.oup.com/ntr/article-
abstract/21/1/41/4956222

59


https://www.theguardian.com/society/2023/jun/23/how-much-nicotine-is-in-a-cigarette-compared-to-a-vape
https://www.theguardian.com/society/2023/jun/23/how-much-nicotine-is-in-a-cigarette-compared-to-a-vape
https://tholosfoundation.org/wp-content/uploads/2022/05/Presentation-Estonia-.pdf
https://tholosfoundation.org/wp-content/uploads/2022/05/Presentation-Estonia-.pdf
https://pdf.sciencedirectassets.com/280666/1-s2.0-S2211335520X00052/1-s2.0-S2211335520302023/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEFUaCXVzLWVhc3QtMSJGMEQCIDrh6KdhuYZiArmAo3e9xC9ox1WkxqDqxVLo5uF4d3qwAiAbSwj49XeQ4SZK5QGyMvvrVjp%2BniK6fQpPYUDOCX4PmiqzBQguEAUaDDA1OTAwMzU0Njg2NSIMTwO%2F9sbk%2FgJiJM40KpAFd6OnVzXY49kURMsjy091EAZqLQU%2BPCxEDB39TV3VEOUNF22xVrbWjY%2B2LoUEusS7AbiP2rk3XHbwJBvkJ3hzQEOWoBVe%2BR9i6Eh78At6gVjc9p%2Fj693%2BKIo79t7E%2BJdpi9Sms3yCmjGaXhBppMpceQe21xAEaTaBISTtScngWua1Dz3SYTc53BHKtcWl5%2BfJWlG6oQGu9UyusoA6rjcAJWFELFxciFEkrHykrmNSsbyo9SZNgdzU%2BopmC7aoIw%2ByTyVnLM%2B9UJogn5zDgO4aj21j1PVc6x3e1Goes46W1KJ8BowqhhzSh0mInRxcTa3H7s82Lggu%2F1vxLBp9pLHkuGmSjaLPmost%2FuIlWI5MA4h33eRw%2BbZtfeknPP2kfv%2FbBO6pz7jJHpNQW061M2b0kd36yJWM1J06rXvxIJWbctOzajCUyQAPhsOgnQMlXg79MJM9Yhdl42cLsCkWeheDE9xxLKSuAkFwlqgnzUfZpGDynPn9nSaDI3wsIh%2FjeG3qMa1QYVo5CTAzYCTB87xm4He0wuccUt1repgoAF3YUzf8yAdOGr517J1bzjWI8Bk8PH%2FsN4QI9quU3%2BoZn0gl%2FI%2FooyduwYFX3kn%2FiHCRfiorOcmQe16JFFzQBJ%2BGzGKTwxB4z9FCvICXTHz6Jowl9rIsphybzRvQpm376If2TPdYlXop2bh0H%2BpwN98%2BY3VJSbgoMBizDJj59fm6ZPPtF%2Be9DSRYFxFv2b5n%2Be4z%2FYw9GlSlG9HBHw539LOyUEKGMaJKvXIfcE7Mp8dVv6DsZXYwCenujdSKJr%2BNS1c6Z2PHw6Z7ETUehODuLAakD2dz0JoPny0cs1%2FDZLu5zbQC2%2Bzyd9u6zg8vuTV%2FkR2lYYEw8%2BSdrgY6sgHMLy7AVGBiePwx6qc5nzQMsFf0BDUdZWUlYzqAtYLdan24cSPA6lFgNFqlPLbEZasxsQInp5t1ybeF5M92pOZ7Us6xLeCDynIPkwv43qcRCgAENBRDvb3q6NC2BMVcsVpL4%2F%2Bbs7ZmipVvFSpknKL7xhbNsV9xzVnM5ev45eZUt%2FnJGvXTgbnf%2BjAJAfbrAX1zxGfDvZjcQK%2Fcgl854U1t106feYrx38xC1Ime21ijPDXD&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240210T133112Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYSHUZT3W2%2F20240210%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=e624660f8bbcaf5aac3e7138da1f43e3f13abcd2fdc6ab45a12fe60a93f69c1a&hash=000764afbee5c63e8c6928fc2694ce287121f17ffe8c6a8d2a3f01b2ca330587&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S2211335520302023&tid=spdf-dd32b608-1363-4e3c-9c48-080b2345c456&sid=7bea638e87e4d547e20ae620f9ab0a3fe60bgxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=0a1058525
https://pdf.sciencedirectassets.com/280666/1-s2.0-S2211335520X00052/1-s2.0-S2211335520302023/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEFUaCXVzLWVhc3QtMSJGMEQCIDrh6KdhuYZiArmAo3e9xC9ox1WkxqDqxVLo5uF4d3qwAiAbSwj49XeQ4SZK5QGyMvvrVjp%2BniK6fQpPYUDOCX4PmiqzBQguEAUaDDA1OTAwMzU0Njg2NSIMTwO%2F9sbk%2FgJiJM40KpAFd6OnVzXY49kURMsjy091EAZqLQU%2BPCxEDB39TV3VEOUNF22xVrbWjY%2B2LoUEusS7AbiP2rk3XHbwJBvkJ3hzQEOWoBVe%2BR9i6Eh78At6gVjc9p%2Fj693%2BKIo79t7E%2BJdpi9Sms3yCmjGaXhBppMpceQe21xAEaTaBISTtScngWua1Dz3SYTc53BHKtcWl5%2BfJWlG6oQGu9UyusoA6rjcAJWFELFxciFEkrHykrmNSsbyo9SZNgdzU%2BopmC7aoIw%2ByTyVnLM%2B9UJogn5zDgO4aj21j1PVc6x3e1Goes46W1KJ8BowqhhzSh0mInRxcTa3H7s82Lggu%2F1vxLBp9pLHkuGmSjaLPmost%2FuIlWI5MA4h33eRw%2BbZtfeknPP2kfv%2FbBO6pz7jJHpNQW061M2b0kd36yJWM1J06rXvxIJWbctOzajCUyQAPhsOgnQMlXg79MJM9Yhdl42cLsCkWeheDE9xxLKSuAkFwlqgnzUfZpGDynPn9nSaDI3wsIh%2FjeG3qMa1QYVo5CTAzYCTB87xm4He0wuccUt1repgoAF3YUzf8yAdOGr517J1bzjWI8Bk8PH%2FsN4QI9quU3%2BoZn0gl%2FI%2FooyduwYFX3kn%2FiHCRfiorOcmQe16JFFzQBJ%2BGzGKTwxB4z9FCvICXTHz6Jowl9rIsphybzRvQpm376If2TPdYlXop2bh0H%2BpwN98%2BY3VJSbgoMBizDJj59fm6ZPPtF%2Be9DSRYFxFv2b5n%2Be4z%2FYw9GlSlG9HBHw539LOyUEKGMaJKvXIfcE7Mp8dVv6DsZXYwCenujdSKJr%2BNS1c6Z2PHw6Z7ETUehODuLAakD2dz0JoPny0cs1%2FDZLu5zbQC2%2Bzyd9u6zg8vuTV%2FkR2lYYEw8%2BSdrgY6sgHMLy7AVGBiePwx6qc5nzQMsFf0BDUdZWUlYzqAtYLdan24cSPA6lFgNFqlPLbEZasxsQInp5t1ybeF5M92pOZ7Us6xLeCDynIPkwv43qcRCgAENBRDvb3q6NC2BMVcsVpL4%2F%2Bbs7ZmipVvFSpknKL7xhbNsV9xzVnM5ev45eZUt%2FnJGvXTgbnf%2BjAJAfbrAX1zxGfDvZjcQK%2Fcgl854U1t106feYrx38xC1Ime21ijPDXD&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240210T133112Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYSHUZT3W2%2F20240210%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=e624660f8bbcaf5aac3e7138da1f43e3f13abcd2fdc6ab45a12fe60a93f69c1a&hash=000764afbee5c63e8c6928fc2694ce287121f17ffe8c6a8d2a3f01b2ca330587&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S2211335520302023&tid=spdf-dd32b608-1363-4e3c-9c48-080b2345c456&sid=7bea638e87e4d547e20ae620f9ab0a3fe60bgxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=0a1058525
https://www.vid.gov.lv/lv/media/15650/download?attachment
https://sci-hub.se/https:/www.journals.uchicago.edu/doi/abs/10.1162/AJHE_a_00042
https://sci-hub.se/https:/www.journals.uchicago.edu/doi/abs/10.1162/AJHE_a_00042
https://doi.org/10.1001/archpedi.155.9.1043
https://academic.oup.com/ntr/article-abstract/21/1/41/4956222
https://academic.oup.com/ntr/article-abstract/21/1/41/4956222

Weimer D.L., Aidan R.V., Randall K.T. (2009). Cost-benefit analysis involving addictive goods:
contingent valuation to estimate willingness-to-pay for smoking cessation. Health
economics. DOI: 10.1002/hec.1365

Yang, Y., Lindblom, E. N., Salloum, R. G., & Ward, K. D. (2020). The impact of a
comprehensive tobacco product flavor ban in San Francisco among young adults.
Addictive behaviors reports, 11, 100273. Retrieved from
https://www.sciencedirect.com/science/article/pii/S2352853220300134?via%3Dihub

Acknowledgement indicating the use of Generative Al

When creating this document, authors.used-an-Artificial Intelligence tool called ChatGPT
only for the purpose of finding synonyms and definitions for a better understanding of the
question. However, informationprovided by Al was not directly-used in this decument and was

not quoted anywhere in this deecument.

Appendices

Appendix A. Table A®Tereated by the authors-using data from:\ID (2024). Excise duty
rates on Liquids used+n electronic‘'smoking devices and.their ingredients for the
upcoming years

2021 2022 2023 2024 2025 2026
EUR/ml 0.12 0.16 0.20 0.24 0.29 0.35
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Appendix B. Table B.1 Table created by the authors using data from VID (2024), Diaz et

al. (2023), and Stoklosa et al. (2016). Excise duty rates and price increase

Historical data Projections
2022 2023 2024 2025 2026 2027 | 2028 2029 2030 2035 2040 2045 2050
excise tax in
EUR per 0.16 020 024 029 035 043 | 054 0.67 083 072 093 122 1.58
1ml
exclse tax 0.33 025 020 021 021 024 | 024 024 024
Imcrease
discounted
: 019 022 026 030 [0.36 |4 043 0.51 0.60 043 046 049 053
excise tax
price 6.62 700 745 ¢ 7.96 .8.56 19280 10.13 1114 1235 1321 1413 1512 16.18
price
increase, % 581% G634%..692% 7.51% /(833% | 9.17% 10.02% 10.85% 6.98% 698% 6.98% 6.98%
decrease in 6.63% 709% 7.96%, “8.64%79:58% [<l0SS% 11.52% 12.48% 8.03% $.03% 8.03%  8.03%
demand, %o
Appendix C. Table C.1 Table created by the authors. Costs and benefits of Scenario 1 in
monetary discounted:terms per yearin EUR:if effect of flavored e-cigarettes ban on LCa
prevalence appears only starting from.-2030
Year 2022 2025 2030 2040 2050
Value of total QALY s for smoking
21258075597  1.889:915.223 2348496778 2668843916 2459204231
quitters (50,000 EUR)
Value of total QALY s for e-
18.303.456.600  14.986:241.473  11.344.507.846 %6,500.870.686  3.725.266.909
cigarette smokers (50,000 EUR)
Value of consumer surplus 367 178 300,633 22 518 130,411 74,731
E-dgarette smoking related
2.1505790 1.9844702 1.375.836 882.084 524.212
healthcare costs
Government revenue 260,130 187,526 121419 58,970 23,266

6.184.044.924

Appendix C. Tabie C.2 Table created by the authors. Costs and benefits of Scenario 1 in

monetary discounted terms per year in EUR if effect of flavored e-cigarettes ban on LCa

prevalence appears only starting from 2040
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Year

2022

2025

2030

2040

2050

Value of total QALY s for smoking

quitters (50,000 EUR)

Value of total QALY s for e-cigarette

smokers (50,000 EUR)

Value of consumer surplus

E-dgarette smoking related healthcare

costs

Government revenue

2.125.897.597

18.303.456.600

367.178

2.150.790

260.130

1.889.915.223

14.986.241.473

300.633

1.984.702

187.526

2.348.496.778

11.344.507.846

227.578

1.657.997

121.419

2.668.843.916

6.500.870.686

130411

935.633

58.970

2.459.204.231

3.725.266.909

74,731

587.488

23.266

6.183.981.649

Appendix C. Table C.3 Table created by-the authors. Costs and benefits of Scenario 1 in

monetary discounted terms,per.year in EUR If effect of flavored e-cigarettes ban on LCa

prevalence appears only starting from 2050

Year

2022

2025

2030

2040

2050

Value of total QALY's for smoking

quitters (50,000 EUR)

Value of total QALY's for e-cigarette

smokers (50,000 EUR)

Value of consumer surplus

E-cigarette smoking related healthcare

costs

Government revenue

2.125.897.591

18.303:45 6,600

367.178

2.150.790

260,130

1.889.915.223

14,986.241473

3001633

1.984.702

187,526

2.348496.778

11.344.507.846

227.598

1.657°997

121419

2.668.843916

6.500.870.686

130411

1.127.515

58.970

2.459.204231

3.725.266.909

74.731

623.152

23.266

6.183.945 984

Appendix D. Table D.1 Table created by the authors. Costs and benefits of Scenario 2 in

monetary discounted terms per year in EUR if effect of flavored e-cigarettes ban on LCa

prevalence appears only starting from 2030
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Year 2022 2025 2030 2040 2050

Value of total
QALYs for 3.161.176,048 2.810,273.996 3.168.469.023 1.487.742.784 927,205,759
smoking quitters
(50,000 EUR)
Value of total
QALYs for e- 18.303.,456,600 14,608.951.541 11,008.370.156 6.985.048.789 4,353.201,127
cigarette simokers
(50,000 EUR)
Value of consumer 367.178 293,064 220.835 140,124 87.330
surplus
E-dgarette
smoking related 221825 202.300 182.651 168.659 166.649
healthcare costs
Government 260.130 415.807 962.571 716.688 791.960
revenue

5.281.209.527

Appendix D. Table D:2 Table created by the authors. Costs and benefits of Scenario 2 in

monetary discounted.ierms peryear in EUR if effect of flavored e-cigareties.ban on LCa

prevalence appears only staiting from 2040

Year

2022

2025

2030

2040

2050

Value of total
QALYs for
smoking quitters
(50,000 EUR)
Value of total
QALYs for e-
cigarette smokers
(50,000 EUR)
Value of consumer
surplus
E-cigarette
smoking related
healthcare costs

Government
revenue

3,161,176,048

18.3034456.600

2.810.273.996

14.608.951.541

293,064

%3
=
(%)
.

5
=
(=]

415.807

3.168.469.023

11008370456

1.487.742.784

6.985.04 84789

140.124

169.154

716.688

927.205.759

4.353.291.127

87.330

167.308

791.960

5.281.208.867

Appendix D. Table D.3 Table created.by the authors. Costsand benefits of Scenario 2 in

monetary discounted terms per year in EUR if effect of flavored e-cigarettes ban on LCa

prevalence appears only starting from 2050
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Year 2022

Value of total
QALYs for
smoking quitters
(50,000 EUR)
Value of total
QALYSs for e-
cigarette smokers
(50,000 EUR)
Value of consumer
surplus

3.161.176.048

18.303.456.600

367.178

E-cigarette
smoking related 221.825
healthcare costs

Government

260.130
revenue

2025 2030 2040
2.810.273.996 3.168.469.023 1.487.742.784
14.608.951.541 11.008.370.156 6.985.048.789

293.064 220.835 140.124

202.300 183.971 170.377

@ L 2.571 716.688

2050

927.205.759

4.353.291.127

87.330

167.800

791.960

SSE RIGA
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