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Preface: National Cancer Institute

For more than 25 years, the National Cancer Institute’s Tobacco Control Monograph series has provided
timely, authoritative summaries on a wide variety of issues in tobacco use and health. These topics have
included: the role of the clinician in addressing tobacco use, the health effects of exposure to
secondhand smoke, the health hazards of cigars, the risks associated with smoking “low-tar” cigarettes,
the impact of tobacco control policies, and the role of the media in both promoting and reducing tobacco
use. These monographs have served as formal reviews of the evidence for scientists and the general
public, and their findings are often used and cited by policymakers in the United States and abroad.

This monograph, the 21st volume in the series, represents a partnership between the National Cancer
Institute and the World Health Organization (WHO). We are grateful for the work of numerous
distinguished researchers who served as editors, chapter authors, and reviewers. It is especially fitting to
publish this monograph in 2016, marking the fifth anniversary of the NCI Center for Global Health. The
Center was created to reduce the global cancer burden by creating sustainable international partnerships,
supporting research and scientific training, and disseminating information on best practices for cancer
prevention and control. By disseminating the latest science and best practices on the economics of
tobacco and tobacco control, this monograph makes an important contribution to the Center’s goals.

Research to address the tobacco epidemic is important because tobacco use accounts for about six
million deaths worldwide every year, including one in every five cancer deaths. As explained by Dr.
Harold VVarmus, former NCI Director, and Dr. Harpal Kumar, CEO of Cancer Research UK, “with
respect to modifiable risk factors for cancer, there is a consensus that tobacco use remains, by far, the
most important at a global level.”?"* Indeed, the International Agency for Cancer Research (IARC)? has
identified 15 cancer types or subtypes for which tobacco is a known risk factor, and lung cancer—
largely caused by tobacco use—is the leading cause of cancer death in men worldwide. At the global
level, an estimated 41% of men and 9% of women (age >15 years) smoke cigarettes, including nearly
half of all men (48%) who reside in low- and middle-income countries (LMICs). Indeed, of the 800
million adult men who currently smoke cigarettes, more than 80% live in LMICs, foreshadowing grave
consequences for health in these countries. Use of smokeless tobacco also conveys a major cancer
burden. More than 300 million men and women in at least 70 countries currently use smokeless tobacco,
putting themselves at increased risk for oral, esophageal, and pancreatic cancer.*

This monograph addresses a topic of increasing urgency for global cancer control efforts: the economics
of tobacco and tobacco control. NCI has supported and conducted a wide range of research related to
tobacco use and health for over half a century; research on economic aspects of tobacco control has been
an important part of our research agenda and will continue to be important for making further progress.
More than 20 years ago, NCI commissioned an expert panel to review the evidence on the impact of
cigarette excise taxes on smoking among children and adults. The resulting report® was part of an
emerging body of research that demonstrated a robust relationship between price, including tobacco tax
increases, and cigarette consumption. Additionally, when the American Stop Smoking Intervention
Study for Cancer Prevention (ASSIST)® was launched in 1991 through a public/private partnership
between NCI and the American Cancer Society, higher tobacco taxes were one of the four policy
changes the partnership focused on (along with eliminating exposure to secondhand smoke, limiting
tobacco advertising and promotions, and reducing youth access to tobacco products). During the
ASSIST project, 12 of the 17 ASSIST states raised tobacco taxes, and the capacity the project helped
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build in tobacco control and research dissemination facilitated a number of states to pass further tobacco
tax increases.®

As this volume makes clear, economic methods and concepts play an important role across a wide
variety of domains in tobacco control research, from understanding the structure of the tobacco product
market, to evaluating the effectiveness and cost-effectiveness of tobacco control policies, to estimating
the costs of tobacco-related disease and mortality. And economic arguments are often used—and
misused—Dby the tobacco industry and its allies to pose objections to effective tobacco control policy
interventions.

A key aim of this volume has been to highlight the tremendous public health burden posed by tobacco
use worldwide and the potential for evidence-based interventions to reduce tobacco-related morbidity
and mortality. The monograph builds on previous literature, especially the World Bank’s seminal report
Curbing the Epidemic (1999)" and the companion book Tobacco Control in Developing Countries, ® and
provides the most comprehensive examination to date of global tobacco control efforts from an
economic perspective since the 2003 adoption of the World Health Organization’s Framework
Convention on Tobacco Control (WHO FCTC).?

This volume includes data from many low- and middle-income countries (LMICs), where the tobacco
control landscape has been undergoing rapid change. Including data on LMICs is an especially
important contribution because only limited data for these countries were available when Curbing the
Epidemic and Tobacco Control in Developing Countries were published.

The evidence described in this monograph provides support for many important conclusions, some of
which we highlight here. The health and economic burden of tobacco use is already enormous and is
increasingly borne by LMICs. At the same time, the market power of tobacco companies has increased,
posing new challenges for public health. Although a range of evidence-based policy and program
interventions have been shown to be effective for controlling tobacco use and the resulting health and
economic costs, these strategies are not yet fully used by countries around the world, including the
United States. Tobacco control interventions are highly cost-effective, and much evidence demonstrates
that they do not harm economies. Tobacco control efforts can reduce the disproportionate burden that
tobacco use imposes on the poor, thereby reducing the often wide disparities in health outcomes between
rich and poor. Perhaps most important, this monograph provides reason for hope: progress is being
made in controlling the global tobacco control epidemic. Indeed, in most world regions and country
income groups, the prevalence of tobacco use is remaining constant or falling.

This volume also identifies areas where ongoing research and surveillance are needed, including the
complex relationship between tobacco use and poverty, effective strategies to control illicit trade in
tobacco, and economically viable alternatives to tobacco growing and manufacturing. But research alone
cannot solve this problem. To ensure that evidence is effectively translated into practice, more and
diverse stakeholders are needed. For example, given the evidence described in this monograph on the
impact of tobacco use on economic development in LMICs, international development organizations
have a stake in successful tobacco control. Since 2014, NCI has partnered with the United States Agency
for International Development to support tobacco control research projects in the context of
development goals through the Partnerships for Enhanced Engagement in Research program.*®
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This is an especially important time to invest in research to support global tobacco control research. It is
a time of rapid change characterized by implementation of innovative tobacco control interventions in
response to the WHO FCTC, widespread use of new technologies and mass media channels,
introduction of new tobacco products, and diverse political and economic developments. In addition, the
tobacco industry has responded to successes in tobacco control by taking aggressive new actions
designed to weaken or eliminate effective tobacco control efforts—for example, by mounting legal
challenges that take advantage of trade and investment agreements.

The World Health Assembly has called on governments to reduce the prevalence of tobacco use by 30%
by 2025, which would prevent more than 200 million deaths from tobacco during the remainder of the
century. Cancer research funders such as the NCI can make an important contribution to this goal by
continuing to support research and research capacity building for tobacco control. We can also put forth
the message that—despite the need for continued research—effective tools exist to curtail the global
tobacco epidemic. As this monograph appropriately concludes, “Government fears that tobacco control
will have an adverse economic impact are not justified by the evidence. The science is clear; the time for
action is now.”

Douglas R. Lowy, M.D.
Acting Director
National Cancer Institute

Edward L. Trimble, M.D., M.P.H.
Director

Center for Global Health

National Cancer Institute
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Globally, approximately six million people a year die from diseases caused by tobacco use, including
600,000 from exposure to secondhand smoke. This is six million too many. Every single death from
tobacco is a preventable tragedy.

The Economics of Tobacco and Tobacco Control, a collaboration between the World Health
Organization and the National Cancer Institute (United States), is an outcome of teamwork among
international authors and reviewers from across academia, international organisations, and government.
It represents the culmination of many years of research on the economics of tobacco and tobacco
control, and is a truly remarkable contribution to what is an important and ever-evolving area of public
health. We welcome the publication of such a timely and relevant piece of work in the area of the
economics of tobacco and tobacco control.

Origins of the monograph

The academic background of this work stems from the seminal 1999 World Bank publication Curbing
the Epidemic: Governments and the Economics of Tobacco Control. It is testament to the weight of this
original publication that its fundamental conclusions have stood the test of time. Curbing the Epidemic
showed that many of the commonly used economic arguments against tobacco control are not supported
by evidence, particularly in relation to tobacco taxation. Curbing the Epidemic also demonstrated the
huge economic losses from tobacco use. The Economics of Tobacco and Tobacco Control represents the
most comprehensive publication in this area in recent years, and a particular strength is the inclusion of
robust data from low- and middle-income countries.

Advances in tobacco economics and tobacco control

The Economics of Tobacco and Tobacco Control highlights progress in a number of areas. Most
importantly, the WHO Framework Convention on Tobacco Control (WHO FCTC) has since entered into
force in 2005. The only public health treaty under the auspices of WHO, and with 180 Parties to the
Convention at the time that this monograph goes to print, the WHO FCTC stands today as one of the
United Nations’ most widely and rapidly embraced international treaties. It binds parties to
commitments to introduce and implement tobacco control policies in key demand and supply reduction
areas.

An increasing number of partnerships, from both the public and the private sectors, are supporting
tobacco control. In collaboration with Bloomberg Philanthropies, in 2007 WHO launched the MPOWER
package of policy measures: the most cost effective and efficient demand reduction articles of the WHO
FCTC, designed and packaged to facilitate country-level implementation. WHO estimates that 2.8
billion people worldwide are covered by at least one of these life-saving measures at the highest level of
achievement.

At the turn of the millennium, advances in policy such as the introduction of plain packaging seemed
little more than a chimera even for the most ardent tobacco control advocates. Today, countries around
the world are introducing ever larger graphic health warnings, and countries including Australia and the
United Kingdom have introduced plain packaging of tobacco products, with several more countries
having announced intention to introduce the legislation.
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From New York to Beijing, and from Russia to Madagascar, cities, provinces and countries are adopting
smoke-free legislation that prohibits smoking in public places and thereby protects populations from
exposure to dangerous secondhand smoke, which currently causes approximately 600,000 deaths per
year. In 2008, Beijing hosted the world’s first entirely smoke-free summer Olympic Games, and smoke-
free sporting events are becoming increasingly common worldwide. Together with measures to increase
awareness of the dangers of tobacco such as mass media campaigns, and policies including prohibiting
advertising, promotion and sponsorship of tobacco products, and introducing large graphic health
warnings on tobacco packets; banning smoking in public places plays an important role in de-
normalising tobacco use.

Progress is being made in combating illicit trade, which threatens revenues from tobacco taxation and
increases the affordability and accessibility of tobacco. The Protocol to Eliminate Illicit Trade in
Tobacco Products, the first Protocol of the WHO FCTC, was adopted on 12 November 2012 at the 5"
session of the Conference of the Parties in Seoul, Republic of Korea, and is open for ratification,
acceptance, approval or access by the Parties to the WHO FCTC. At the end of 2016, an additional 17
Parties are needed in order for the Protocol to enter into force. The Protocol, which aims to eliminate all
forms of illicit trade in tobacco products, will help ensure that the public health impact of higher tobacco
taxes is more effective, when implemented comprehensively alongside other tobacco control measures.

The 2015 Addis Ababa Action Agenda, the outcome document of the 3" International Conference on
Financing for Development, recognizes the importance of tobacco taxation as a public health measure in
reducing demand for tobacco and saving lives, as well as a mechanism to increase domestic resource
mobilisation for development. The Addis Ababa Action Agenda will drive the financing landscape for
the Sustainable Development Goals, under the 2030 Agenda for Sustainable Development.

Challenges to tobacco economics and tobacco control

While progress has been made in global tobacco control, it remains uneven, with a vast majority of
developing economies continuing to see increases in tobacco use. The Economics of Tobacco and
Tobacco Control describes new challenges. The market power of global tobacco companies is increasing
and new and emerging tobacco products are posing regulatory challenges.

The tobacco industry continues to work to promote its deadly product, and tobacco industry interference
in advancing public health policies is a grim reminder of reality in many countries. The industry
continues to devote substantial resources and efforts to employing a range of tactics intended to interfere
with the implementation of provisions of the WHO FCTC. In particular, they continue to promote
misleading economic arguments against tobacco control, such as the long-peddled argument that
increasing taxation on tobacco products will lead to increased illicit trade and lost revenues. More
broadly, litigation or the threat of litigation from the tobacco industry against governments can act as a
very significant economic deterrent to the introduction of strong tobacco control measures.

The economics of tobacco and tobacco control is a broad and far-reaching discipline that has
implications far beyond the realm of public health. Covering topics as broad as the relationship between
tobacco use and poverty, licit and illicit trade flows, taxation of tobacco products, and the economic
burden of tobacco-inflicted disease, the economics of tobacco control sits at the core of development.
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The road ahead for tobacco economics and tobacco control

The World Health Organization, alongside the Secretariat of the WHO FCTC, works to support Parties
to the Convention and Member States of the World Health Assembly in implementing strong and
evidence-based tobacco control measures worldwide. The WHO Global Action Plan for the Prevention
and Control of Noncommunicable Diseases 2013-2020, endorsed by the World Health Assembly, calls
for countries to reduce relative prevalence of tobacco use by 30% by 2025. Under Sustainable
Development Goal 3, adopted by the United Nations in September 2015, governments are called upon to
implement the WHO Framework Convention on Tobacco Control, and to reduce the prevalence of
noncommunicable diseases, of which tobacco is a key risk factor, by 2030. Achievement of these
internationally agreed goals and targets will not be possible without the mainstreaming of consideration
of economic issues into tobacco control, into action to tackle noncommunicable diseases, and more
broadly into all areas of health and development.

The fight against tobacco-related disease is far from over.

Now more than ever, we need to work together across nations to implement comprehensive measures for
tobacco control. The fate of millions of lives is dependent upon governments worldwide acting
decisively to end this global epidemic. We hope that this monograph will provide vital materials and
supporting evidence for countries and policy makers who are concerned with tobacco control.

Oleg Chestnov, M.D., Ph.D.
Assistant-Director General

Noncommunicable Diseases and Mental Health
World Health Organization

Douglas W. Bettcher, M.D., Ph.D., M.P.H.
Director

Prevention of Noncommunicable Diseases
World Health Organization
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Abbreviations

Abbreviation/Acronym Definition

AFR African Region

AMR Region of the Americas

ATC American Tobacco Company

BAT British American Tobacco

CDC U.S. Centers for Disease Control and Prevention

CNTC China National Tobacco Corporation

DALY Disability-adjusted-life-year

DHHS U.S. Department of Health and Human Services

EMR Eastern Mediterranean Region

ENDS Electronic nicotine delivery systems

EU European Union

EUR European Region

FAO Food and Agricultural Organization of the United Nations

FDA U.S. Food and Drug Administration

FDI Foreign direct investment

GATS Global Adult Tobacco Survey

GYTS Global Youth Tobacco Survey

HICs High-income countries

IARC International Agency for Research on Cancer

ITC International Tobacco Control Policy Evaluation Project

ITG Imperial Tobacco Group

JTI Japan Tobacco International

L&M Liggett & Myers Tobacco Company

LMICs Low- and middle-income countries

MPOWER M: Monitor tobacco use and prevention policies; P: Protect people from tobacco smoke; O: Offer help to
quit tobacco use; W: Warn about the dangers of tobacco; E: Enforce bans on tobacco advertising,
promotion and sponsorship; R: Raise taxes on tobacco

NCI U.S. National Cancer Institute

PLC P. Lorillard Company

PMI Philip Morris International

PPP Purchasing Power Parity

RJR R. J. Reynolds Tobacco Company

SHS Secondhand smoke

SEAR South-East Asia Region

VAT Value-added tax
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WHO World Health Organization
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Term

Definition

Ad valorem excise tax

Affordability
Bootlegging

Crop substitution

Disability-adjusted life-years
(DALY)

Earmarked tax

Excise tax
Farm gate price

Foreign direct investment (FDI)
High-income countries
High-income OECD countries
Illicit trade

Import duty (or import tax)

Income elasticity of demand

Low-income countries

Middle-income countries

Mixed system

Opportunity cost

Price elasticity of demand

Privatization

A tax levied on selected products based on value, such as retail selling price, the manufacturer’s (or ex-
factory) price, or the cost insurance freight (CIF) price

Price relative to per capita income

The purchase of tax-paid tobacco products in a lower tax or price jurisdiction for resale in a higher tax or
price jurisdiction

The creation of a strategy portfolio that allows the reduction of dependence on a single crop and reduces
instability in the process of reproduction caused by faults in production activities; also referred to as
tobacco farming diversification

A measurement of the gap between current health status and an ideal health situation where the entire
population lives to an advanced age, free of disease and disability. Calculated as the sum of the years of
life lost (YLL) due to premature mortality in the population and the years lost due to disability (YLD)
caused by a specific health condition or its consequences

A tax for which some or all of the revenues generated are allocated to specific expenditure programs;
also referred to as dedicated taxes or hypothecated taxes

A tax or duty imposed on the sale or production of selected products, such as tobacco products
The price, in local currency, at which the farmer sells tobacco leaf

An investment whereby an entity residing in one economy (“direct investor”) obtains a lasting interest in
an entity residing in an economy other than that of the investor (“direct investment enterprise”)

Countries with a gross national income per capita of US$ 12,736 or more in 2014, as calculated using
the World Bank Atlas method

Countries that are classified as high income by the World Bank and are members of the Organisation for
Economic Co-operation and Development

Any practice or conduct prohibited by law and which relates to production, shipment, receipt,
possession, distribution, sale, or purchase, including any practice or conduct intended to facilitate such
activity

A tax imposed on selected imported products, such as tobacco products
The percentage change in consumption resulting from a 1% increase in real (inflation-adjusted) income

Sometimes referred to as developing economies; countries with gross national per capita income of US$
1,045 or less in 2014, as calculated using the World Bank Atlas method

Sometimes referred to as developing economies. Lower middle-income countries have gross national
income (GNI) of US$ 1,046—84,125 per capita (2014); upper middle-income countries have per capita
GNI of US$ 4,126—$12,735 (2014); as calculated using the World Bank Atlas method

A tax that includes both a specific tax component and an ad valorem tax component; also referred to as
mixed tax or hybrid tax

A cost measured by reference to the opportunities forgone at the time an asset or resource is used, as
distinct from the costs incurred at some time in the past to acquire the asset, or the payments that could
be realized by an alternative use of a resource

The percentage change in consumption resulting from a 1% increase in real (inflation-adjusted) price

The transfer of a business, industry, or service from public to private ownership and control; in the case
of the tobacco industry, public ownership often constitutes a monopoly
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Term

Definition

Purchasing power parity (PPP)

Smuggling

Specific excise tax

Tax avoidance
Tax burden
Tax evasion
Tiered tax

Trade down
Trade liberalization

Uniform tax

Value-added tax (VAT)

Value chain

An expression of the relationship between the amount of a country’s currency that would be required to
buy a particular good or service in that country’s domestic market to the amount of U.S. dollars that
would be required to buy the same good or service in the U.S. market

A customs offense consisting of the clandestine movement of goods across a customs frontier in order
to evade customs control

A tax levied on selected products based on quantity, such as number of cigarettes or weight of tobacco

The use of legal methods to circumvent tobacco taxes, including tax-free purchases and the purchase of
tobacco products in other jurisdictions in amounts allowable under customs regulations

The sum of all taxes—including general sales taxes, such as a value-added tax—expressed as a
percentage of the retail price; also referred to as tax incidence

The use of illegal methods to circumvent tobacco taxes, including the purchase of smuggled and illegally
manufactured tobacco products

A tax applied at different rates to different variants of a given product, based on various factors such as
price, product characteristics, or production characteristics

To move from high- to low-priced brands in response to a relative price increase
The move towards freer trade through the reduction of tariff and other barriers

A tax applied at the same rate to all variants of a given product, such as all cigarette brands and brand
variants

A tax imposed on a wide variety of products (domestic and imported), based on the value added at each
stage of production or distribution

The full range of activities required to bring a product, such as tobacco, from conception, through the
different phases of production (involving a combination of physical transformation and the input of
various producer services), to delivery to final consumers and use
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Chapter 1
Overview and Conclusions

~

This monograph, a joint effort of the U.S. National Cancer Institute and World Health
Organization, examines economic issues in tobacco and tobacco control, including the supply
and demand of tobacco products. This first chapter frames the issues addressed in the
monograph and describes its organization around key topic areas. Each monograph chapter
focuses on the global evidence on these issues, particularly the evidence from low- and middle-
income countries (LMICs). The closing sections of this chapter present chapter conclusions and
major overall conclusions generated by the work presented here. Experts in economics,
tobacco control, public policy, public health, and other related fields from every region in the
world, including high-income countries and LMICs, were assembled to provide the research and

implementation of global tobacco control efforts in the 21st century.

analyses presented within these pages. It is hoped that this monograph will help inform the

o




Monograph 21: The Economics of Tobacco and Tobacco Control

Chapter Contents
L] oo 18T o] 4 TR S PRSP 4
WHO FCTC: A FrameWOrk fOI ACLION .......ccuiiiiiieie ettt sttt sne e e 5
Preparation 0f ThiS MONOGIaPN .......c.eoiiie et e et e e sre e be e e nre s 5
MaJOr ACCOMPIISIMENTS ...ttt bbbt 6
Y Vo @0 o] U] o] LSS 7
Chapter SUummaries and CONCIUSIONS ........cuiiiiiiiieie et 9
SECHION L—INEFOUUCTION ...ttt bbbttt b bbb b e e e e e e 9
Chapter 1. OVErview and CONCIUSIONS. .........ccuiiuiiiiiiiiieieeiesie et 9
Section 2—Situation ANalYSiS/MaPPING......c.cccueiieiiiiieieere e e e sre e e e ae e e sreeneesreeeeans 9
Chapter 2. Patterns of Tobacco Use, Exposure, and Health Consequences ...........cccocevvveeiveeenne. 9
Chapter 3. The Economic Costs of Tobacco Use, With a Focus on Low- and Middle-
INCOME COUNTIIES ...ttt sttt st re et e b e e s e s seestees e e s beenbeeseesreesbeaneeaneeseeneennees 10
Section 3—Price Determinants 0f DEMANG.........ccoociiiiiiiiiiiee e 10
Chapter 4. The Impact of Tax and Price on the Demand for Tobacco Products............ccccccevenen. 10
Chapter 5. Design and Administration of Taxes on Tobacco Products...........c.cccceeevevveiverecnennnnn 11
Section 4—Non-Price Determinants of DeMand............cccocveieiieiiinienie e 11
Chapter 6. The Impact of SMOKe-Free POLICIES .........ccveiieiiiiiiie e 11
Chapter 7. The Impact of Tobacco Industry Marketing Communications on Tobacco Use.......... 12
Chapter 8. The Impact of Information on the Demand for Tobacco Products .............cccccevevenen. 13
Chapter 9. SMOKING CeSSALION .........eiiiiiiieieie it 13
Section 5—Policy and Other Influences on the Supply of Tobacco Products ...........cccccvevevveivennnne. 14
Chapter 10. Tobacco Growing and Tobacco Product Manufacturing ...........cccceveveveienvenesinnnnn 14
Chapter 11. Policies Limiting Youth Access to Tobacco Products..........ccccceevvevvereiieieeiesiennn, 15
Chapter 12. Tobacco Manufacturing Privatization and Foreign Direct Investment and Their
Impact on PUBIIC HEAItN ... 15
Chapter 13. Licit Trade in TODACCO PrOGUCTS ..........coviiiiiieieieice e 16
Chapter 14. Tobacco Tax Avoidance and Tax EVasion...........ccccovveiiiiiiieie s 16
Section 6—Economic and Other Implications of Tobacco Control ............ccocevveveiieiieniee e 17
Chapter 15. Employment Impact of Tobacco CONtrol............cccovveiiiieiieie e 17
Chapter 16. The Impact of Tobacco Use and Tobacco Control Measures on Poverty and
(=Y =] (o] o 1T | USROS 17
Section 7—Global Implications of TOBACCO CONLIOL .........cooiieiiiiiiiie e, 18
Chapter 17. Ending the EPIAEMIC ........cc.iiiiiice et 18
R E =T =] 0TSSR 19
APPENdiX LA, COUNLIY GrOUPINGS .. .ecveeiveeteitieiteete st esteetesteesteeeesteesteaeessaesaeessesteesseaseesseesseanseareesseensesres 20



Chapter 1: Overview and Conclusions
|

Introduction

Tobacco use remains one of the world’s leading causes of preventable premature death. Today it is also
a global public health issue which is increasingly seen in economic and geopolitical terms as well as in
social, cultural, and biomedical contexts. These factors have played key roles in the current policy
interventions for tobacco control worldwide, most notably the World Health Organization (WHO)
Framework Convention for Tobacco Control (WHO FCTC).!

This monograph is the 21st volume in the series of monographs on tobacco control produced by the
National Cancer Institute (NCI) of the National Institutes of Health, an agency of the U.S.
Department of Health and Human Services. This monograph examines the economics of global
tobacco control and features the contributions of many leading researchers in the field. It examines
the current research and evidence base surrounding the economics of tobacco control—including
tobacco use, tobacco growing, manufacturing and trade, tobacco product taxes and prices, and
tobacco control policies and other interventions to reduce tobacco use and its consequences—and the
economic implications of global tobacco control efforts.

This report follows in the steps of a growing literature base on global economic issues in tobacco
control. As early as 1992, the U.S. Surgeon General’s report Smoking and Health in the Americas®
included a chapter reviewing international data on the economic costs of smoking, the economics of
growing and manufacturing, and the impact of tobacco taxes. This was followed by the 1999 World
Bank publication Curbing the Epidemic: Governments and the Economics of Tobacco Control® and the
companion volume, Tobacco Control in Developing Countries,* which contained the background papers
produced for the World Bank report.

Why is a global economics monograph of tobacco and tobacco control needed today? There are several
reasons, including:

e Extensive new evidence from low- and middle-income countries (LMICs), much of it derived
from research supported by international agencies

e New questions raised by emerging political, supply-side, and health concerns
e New infrastructure issues ranging from privatization to trade liberalization
e New global economic concerns about tobacco use and tobacco control.

As the study of the production, distribution, and consumption of goods and services, economics has
become integral to understanding and addressing tobacco use. The history of tobacco control has its
origins in direct interventions for tobacco use, such as public education and efforts to promote smoking
cessation. In the 21st century, however, it is increasingly recognized that the economic and consumer
behavioral factors common to all goods are intimately involved in the process of making further
reductions in global tobacco use.

Knowledge from specific subdisciplines of economics has led to new ways of controlling the use of
addictive consumer goods such as tobacco. As examples: public finance theory has increased
understanding of the powerful influence of excise taxation, and the mix of specific and ad valorem
taxation; the economics of regulation supports arguments for government intervention in tobacco
markets; health economics reveals how tobacco demand and cost modeling can drive policy change;
labor economics helps address the employment impact of effective tobacco control policies; and
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consumer behavioral theories such as the rational choice model of addiction help us understand how
pricing and other correlates such as warning labels and product attributes influence consumption. At a
global level, international trade principles provide insight into the mechanics of licit and illicit trade
in cigarettes.

Specific chapters of this monograph examine these and other areas in detail, aided by global data
sources compiled by various stakeholders, such as WHO, the World Bank, the United Nations Food
and Agriculture Organization, the Centers for Disease Control and Prevention (an agency of the
U.S. Department of Health and Human Services), private organizations, and others.

WHO FCTC: A Framework for Action

A milestone in the implementation of evidence-based tobacco control interventions has been the entry
into force of the legally binding WHO FCTC,! which provides a set of actions to reduce demand for, and
supply of, tobacco products. The WHO FCTC, which was negotiated between 1999 and 2003" and
entered into force as international law in February 2005, is an extraordinary public health tool. It is a
trend-setting instrument in global, regional, and national tobacco control which has changed the
paradigm of health promotion policies. As of November 2015, 179 countries and the European Union
were Parties to the WHO FCTC.

The WHO FCTC represents the culmination of years of collaborative, multidisciplinary engagement by
governments, elements of civil society, and international organizations to address the tobacco epidemic
using international law. It offers a comprehensive set of affordable, evidence-based tobacco control
measures that involve many sectors of society and operate in both the demand-reduction and supply-
restriction areas. An international instrument for tobacco control policy interventions, the WHO FCTC
reflects the gravity of the worldwide tobacco epidemic, the relative weakness of domestic regulatory
agencies in most WHO Member States, and the economically driven spread of tobacco marketing
strategies at the country level.% It also reflects the collaboration needed among countries to counteract
the globalization of tobacco industry promotional practices with cross-border effects. The transnational
nature of the tobacco trade, including trade liberalization and foreign direct investment, tobacco
marketing, and the flow of contraband, also points to the need for international regulatory strategies.

Ultimately, the WHO FCTC aims to strengthen tobacco control efforts at the country level by, among
other things, facilitating ongoing information-sharing and technical assistance and by creating an
international framework through which nations can address the supranational dimensions of tobacco
control. A key goal of this monograph is to present the research base for countries implementing the
WHO FCTC—to fill the information gap on policy-relevant issues, provide comprehensive global and
country-level evidence on the economics of tobacco control, and disseminate information that helps
countries build their own tobacco control infrastructure relative to the WHO FCTC.

Preparation of This Monograph

The NCI, in conjunction with WHO, invited three experts representing the domains of economics,
public health, and tobacco control to serve as the editors of this monograph. This ambitious effort
included contributions from more than 60 authors selected for their individual and collective expertise.
These authors are based or work in all major world regions, with an emphasis on LMICs, which have
traditionally been underrepresented in tobacco control economics research.
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This monograph was subjected to a rigorous review process, which began with a review of the
monograph outline. As each chapter was drafted, the chapter was reviewed by many peer reviewers
with expertise on the individual topic. When the entire volume was complete, the full draft was
submitted to expert reviewers who evaluated the monograph as a whole, related one chapter to another,
and ensured that the volume-level conclusions were supported by the monograph’s content. Both NCI
and WHO conducted a final review before the monograph was published. Comments from more than
70 expert reviewers formed the basis of the revisions that the authors and editors made to the
monograph. These efforts have culminated in a monograph comprising 17 chapters that explore the
many dimensions of the economics of tobacco and tobacco control, which are summarized and
illustrated by numerous examples, tables, and figures.

Where appropriate, the data for this monograph have been analyzed and reported by geographical
area. Countries are organized into WHO Regions: the African, Americas, South-East Asia, Eastern
Mediterranean, European, and Western Pacific Regions. The data are also presented using the World
Bank’s analytical classification of countries based on gross national income per capita: high-income,
upper middle-income, lower middle-income, and low-income countries.® These classifications are
updated each year, thus the country income groups across the monograph are based on the year that
best reflects the data referenced. Appendix 1A lists countries by WHO Region and by 2014 country
income level.

Major Accomplishments
This volume accomplishes several “firsts.”

e It examines the economics of tobacco control through the lens of the rapidly emerging body of
research that explores the impact of tobacco control in LMICs as well as the continually growing
research evidence from high-income countries (HICs). Although much of the new evidence from
LMICs corroborates the findings from work in HICs, much has been learned about the unique
challenges of implementing tobacco control in LMICs and many other areas where such efforts
have a potentially greater impact on economic and public health outcomes.

e This monograph is one of the first publications to examine global tobacco control efforts since
the 2003 adoption and 2005 entry into force of the WHO FCTC, including the observed or
projected impact of specific articles of this global public health treaty and the subsequent
implementation assistance provided by the WHO MPOWER package.®

e This report presents a growing base of data on tobacco control interventions and their impact—
data that were derived from public and private sources and from local and global tobacco
surveillance systems. Since the publication of Curbing the Epidemic: Governments and the
Economics of Tobacco Control, a considerable amount of new knowledge has been generated
using these data regarding the effectiveness of specific interventions and their relative impact on
the economies of countries at varying income levels.

e Above all, this monograph confirms that effective, evidence-based tobacco control
interventions—such as increased taxes; complete bans on tobacco marketing; comprehensive,
smoke-free policies; dissemination of information on the health consequences of tobacco
use; and many other types of interventions—make sense from an economic as well as a public
health standpoint.
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Major Conclusions
Nine broad conclusions that emerge from this volume are as follows:

1. The global health and economic burden of tobacco use is enormous and is increasingly
borne by low- and middle-income countries. Already, around 80% of smokers live in LMICs.
While smoking prevalence is falling at the global level, the total number of smokers worldwide
is not decreasing, largely due to population growth. There is a strong possibility that the global
target of a 30% relative reduction in tobacco use by 2025 agreed to by WHO Member States will
not be met. The number of tobacco-related deaths is projected to increase from about 6 million
deaths annually to about 8 million annually by 2030, with more than 80% of these occurring in
LMICs.

2. Failures in the markets for tobacco products provide an economic rationale for
governments to intervene in these markets. These market failures include (1) the public’s
imperfect and asymmetric information about the health and economic consequences of
consuming tobacco products, particularly in LMICs, which is further complicated by the time-
inconsistency of individual preferences for tobacco and the uptake of tobacco use during youth
and adolescence; and (2) the externalities of tobacco use for nonusers. These externalities include
the fact that nonsmokers, both children and adults, experience adverse health consequences when
exposed to secondhand smoke (SHS) and that the cost of treating diseases caused by tobacco use
and SHS exposure is borne, in part, by the public. The external costs of tobacco use are greater in
countries where public funds are used to pay for a greater share of health care costs, given public
spending to treat the diseases caused by tobacco use.

3. Effective policy and programmatic interventions are available to reduce the demand for
tobacco products and the death, disease, and economic costs that result from their use, but
these interventions are underutilized. The WHO FCTC and its implementation guidelines
provide an evidence-based framework for governmental action to reduce tobacco use. Technical
resources included in the MPOWER package in line with the WHO FCTC can support the
implementation of tobacco control demand-reduction provisions on the ground. In addition,
numerous other documents—including U.S. Surgeon General’s reports, NCI monographs, and
reports of the Institute of Medicine (U.S.), the WHO Tobacco Free Initiative, and the WHO
International Agency for Research on Cancer—summarize the science and provide guidance on
effective policy and program interventions. However, the vast majority of the world’s population
is still not adequately covered by the most effective of these interventions, including sufficiently
high levels of tobacco taxation, comprehensive smoke-free policies, complete bans on tobacco
marketing, information interventions, and cessation support.

4. Policies and programs that work to reduce the demand for tobacco products are highly
cost-effective. Significant tobacco tax and price increases, comprehensive bans on tobacco
industry marketing activities, and prominent pictorial health warning labels are generally the
least costly tobacco control interventions, followed by the implementation and enforcement
of smoke-free policies and the provision of population-wide tobacco cessation programs.
Significant tobacco tax and price increases are the most cost-effective of these interventions.
Despite the considerable revenues generated by tobacco taxes, few governments are investing
more than a fraction of these revenues in tobacco control or in other health programs. WHO
estimated that in 2013-2014, global tobacco excise taxes generated nearly 269 billion
U.S. dollars (US$) in government revenues, but governments spent a combined total of less
than US$ 1 billion on tobacco control.*
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Control of illicit trade in tobacco products, now the subject of its own international treaty,
is the key supply-side policy to reduce tobacco use and its health and economic
consequences. There is broad agreement that control of illicit trade will benefit tobacco control
and public health and result in broader benefits for governments. Other supply-side policies, such
as support for economically viable alternatives to tobacco production and restrictions on youth
access to tobacco products, can be effective, especially as part of a comprehensive strategy to
reduce tobacco use.

The market power of tobacco companies has increased in recent years, creating new
challenges for tobacco control efforts. The global tobacco market has become increasingly
concentrated over the past 25 years and is being driven by the same forces that have contributed
to globalization in other industries, including reductions in barriers to trade and foreign direct
investment, privatization of state-owned tobacco enterprises, and a wave of mergers and
acquisitions. Policies aimed at limiting the market power of tobacco companies are largely
untested but hold promise for reducing tobacco use.

Tobacco control does not harm economies. The number of jobs that depend on tobacco

has been falling in most countries, largely thanks to technological innovations, the shift from
state-owned to private ownership of tobacco manufacturing, and globalization, which have
facilitated efficiencies in tobacco growing and manufacturing. For the vast majority of countries,
implementation of tobacco control measures will have only a modest impact on tobacco-related
employment, and will not lead to net job losses. For the few countries particularly dependent on
tobacco growing and tobacco leaf exports, job losses due to global tobacco control efforts are
likely to be gradual, predictable, and far enough in the future to have little effect on the current
generation of tobacco farmers, and programs could be implemented that help tobacco farmers
make the transition to alternative livelihoods. Evidence from high-income countries and LMICs
shows that smoke-free policies do not adversely affect the hospitality sector.

Tobacco control reduces the disproportionate burden that tobacco use imposes on the poor.
Tobacco use is concentrated among the poor and other vulnerable groups, and tobacco use
accounts for a significant share of the health disparities between the rich and poor. These
disparities are exacerbated by a lack of access to health care and the diversion of household
spending from other basic needs, such as food and shelter, to tobacco use. Moreover, tobacco use
contributes to poverty, as illnesses caused by tobacco lead to increased health care spending and
reduced income. Research indicates that tobacco control interventions lead to reductions in
tobacco use among all population groups. Additionally, significant increases in tax and price lead
to greater reductions in tobacco use among the poor than among the rich, and thus contribute to
reducing health disparities. Tobacco taxes also provide the opportunity to dedicate tax revenues
specifically to health programs that benefit the poor, thus increasing their ability to reduce health
disparities between population subgroups.

Progress is now being made in controlling the global tobacco epidemic, but concerted
efforts will be required to ensure that progress is maintained or accelerated. In most world
regions and country income groups, the prevalence of tobacco use is stagnant or falling. In HICs,
progress in tobacco control has been ongoing over several decades; in LMICs, progress has
generally been more recent and has sometimes been more rapid. Factors contributing to recent
progress include the galvanizing effort of the WHO FCTC, research documenting the health and
economic burden of tobacco use and evidence-based tobacco control interventions, the
contributions of private funders and civil societies in promoting tobacco control policies, and
broad recognition of the tobacco industry’s role in promoting tobacco use around the world.
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Despite this progress, many threats remain, including increasing tobacco use in some world
regions and the potential for tobacco use to increase in regions that are still at an early stage of
the tobacco epidemic. Maintaining and increasing progress will require continued research and
surveillance of the epidemic and implementation of the evidence-based strategies set forth in the
WHO FCTC, as well as vigilant monitoring of the tobacco industry’s tactics and strategies to
undermine or subvert tobacco control efforts.

Chapter Summaries and Conclusions
Section 1—Introduction
Chapter 1. Overview and Conclusions

Chapter 1 introduces this monograph, describes its framework, and explains how it was prepared and
organized. It also presents the volume’s major conclusions and the individual chapter conclusions.

Section 2—Situation Analysis/Mapping
Chapter 2. Patterns of Tobacco Use, Exposure, and Health Consequences

Chapter 2 examines the global distribution and health consequences of cigarette and smokeless tobacco
use and SHS. This chapter draws on many data sources including the WHO Global Report on Trends in
Prevalence of Tobacco Smoking, 2015, the WHO Global Report: Mortality Attributable to Tobacco, the
National Cancer Institute — Centers for Disease Control and Prevention report Smokeless Tobacco and
Public Health: A Global Perspective, as well as data from the Global Youth Tobacco Survey and the
Global Adult Tobacco Survey.

Conclusions:

1. There are about 1.1 billion smokers in the world, and about 4 in 5 smokers live in LMICs. Nearly
two-thirds of the world’s smokers live in 13 countries.

2. Substantial progress has been made in reducing tobacco smoking in most regions, especially in
HICs. Overall smoking prevalence is decreasing at the global level, but the total number of
smokers worldwide is still not declining, largely due to population growth. Unless stronger
action is taken, it is unlikely the world will reach the WHO Member States’ 30% global
reduction target by 2025.

3. Globally, more than 80% of the world’s smokers are men. Differences in prevalence between
male and female smokers are particularly high in the South-East Asia and Western Pacific
Regions and in LMICs.

4. Globalization and population migration are contributing to a changing tobacco landscape, and
non-traditional products are beginning to emerge within regions and populations where their use
had not previously been a concern.

5. An estimated 25 million youth currently smoke cigarettes. Although cigarette smoking rates are
higher among boys than girls, the difference in smoking rates between boys and girls is narrower
than that between men and women. Smoking rates among girls approach or even surpass rates
among women in all world regions.
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6. Worldwide, an estimated 13 million youth and 346 million adults use smokeless tobacco
products. The large majority of smokeless tobacco users live in the WHO South-East Asia
Region. Smokeless tobacco use may be undercounted globally due to scarcity of data.

7. Secondhand smoke exposure remains a major problem. In most countries, an estimated
15%-50% of the population is exposed to secondhand smoke; in some countries secondhand
smoke exposure affects as much as 70% of the population.

8. Annually, around 6 million people die from diseases caused by tobacco use, including about
600,000 from secondhand smoke exposure. The burden of disease from tobacco is increasingly
concentrated in LMICs.

Chapter 3. The Economic Costs of Tobacco Use, With a Focus on Low- and Middle-Income
Countries

Chapter 3 provides a framework for estimating the direct and indirect costs of tobacco use, including the
cost of illness, disability, premature death, and forgone consumption and investment. It also reviews
studies that estimate these costs for many HICs and some LMICs, as well as global estimates.

Conclusions:

1. The economic costs of tobacco use are substantial and include significant health care costs for
treating the diseases caused by tobacco use and the lost productivity that results from tobacco-
attributable morbidity and mortality.

2. In high-income countries, lifetime health care costs are greater for smokers than for nonsmokers,
even after accounting for the shorter lives of smokers.

3. Evidence on the economic costs of tobacco use in low- and middle-income countries is limited
but growing; the comprehensiveness of these studies varies greatly within and across countries,
as do the existing cost estimates.

4. Past and current trends in tobacco use, together with improvements in health care systems and
access to health care, suggest that the economic costs of tobacco use in low- and middle-income
countries are likely to increase considerably in coming years.

5. The public’s share of tobacco-attributable economic costs varies significantly among countries,
reflecting differences in the role of government in providing health care.

Section 3—Price Determinants of Demand
Chapter 4. The Impact of Tax and Price on the Demand for Tobacco Products

Chapter 4 explains the rationale for levying excise taxes on tobacco products, describes models of
consumer demand, and reviews studies of the relationship between tobacco taxes, prices, affordability,
and consumer demand for tobacco products in both HICs and LMICs.

Conclusions:

1. A substantial body of research, which has accumulated over many decades and from many
countries, shows that significantly increasing the excise tax and price of tobacco products is
the single most consistently effective tool for reducing tobacco use.

10
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2. Significant increases in tobacco taxes and prices reduce tobacco use by leading some current
users to quit, preventing potential users from initiating use, and reducing consumption among
current users.

3. Tobacco use by young people is generally more responsive to changes in taxes and prices of
tobacco products than tobacco use by older people.

4. Demand for tobacco products is at least as responsive and often more responsive to price in
low- and middle-income countries as it is in high-income countries.

Chapter 5. Design and Administration of Taxes on Tobacco Products

Chapter 5 examines topics relating to tobacco tax policy and administration, including the implications
of tax increases for tobacco tax revenue. It explains the types of tobacco product taxes and their
differential effects on price, product substitution, product differentiation, and tax avoidance. This
chapter also discusses key components of effective tobacco product tax administration.

Conclusions:

1. Governments have a variety of reasons for taxing tobacco products, including generating
revenue and improving public health by reducing tobacco use. Although price and tax measures
are among the core demand reduction measures of the WHO FCTC, they are among the least
implemented.

2. Almost all governments tax tobacco products, applying a variety of different taxes and using
different tax structures. The different taxes and tax structures vary in their impact on public
health. Relying on import duties to generate revenue is not an effective tax policy and does not
substantially affect public health. More reliance on high, uniform, and specific excise taxes on
tobacco products will have the greatest public health impact.

3. Because of the low share of tax in the retail prices of cigarettes and the relative inelasticity of
demand for tobacco products, increases in tobacco taxes will ensure higher revenues.

4. A number of countries dedicate part of their tobacco tax revenues for health promotion and/or
tobacco control. Dedicating part of tobacco tax revenues for comprehensive tobacco control or
health promotion programs (i.e., earmarking) increases the public health impact of higher
tobacco taxes.

5. An effective tax system is one that is well-designed and -administered. A well-designed system
sets appropriate tax rates to achieve public health and revenue objectives; a well-administered
system ensures high tax compliance and minimizes tax avoidance and evasion.

Section 4—Non-Price Determinants of Demand
Chapter 6. The Impact of Smoke-Free Policies

Chapter 6 describes the economic rationale for comprehensive smoke-free policies as well as studies that
assess enforcement, compliance, and the degree of public support for these policies. The chapter
examines studies of the impact of comprehensive smoke-free policies on secondhand smoke exposure,
smoking behavior, and health outcomes. This chapter also discusses studies of the economic
consequences of smoke-free policies, including costs or savings to various stakeholders, particularly
business establishments.
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Conclusions:

1.

2.

Comprehensive smoke-free policies reduce exposure to secondhand smoke; compliance with
these policies is generally high, and public support for them is strong.

Comprehensive smoke-free policies in workplaces reduce active smoking behaviors including
cigarette consumption and smoking prevalence.

Overall, rigorous empirical studies (largely from high-income countries) using objective
economic indicators find that smoke-free policies do not have negative economic consequences
for businesses, including restaurants and bars, with a small positive effect being observed in
some cases. Findings from the limited existing research conducted in low- and middle-income
countries are generally consistent with those from high-income countries.

Around the world, the tobacco industry is the greatest obstacle to enacting comprehensive
smoke-free policies, often by arguing, despite strong evidence to the contrary, that smoke-free
policies harm businesses.

Other economic benefits of smoke-free policies for businesses include increased worker
productivity, health care savings, reduced cleaning and maintenance costs, and reduced
insurance costs.

Chapter 7. The Impact of Tobacco Industry Marketing Communications on Tobacco Use

Chapter 7 describes the many forms of tobacco marketing communications and reviews the global
implementation of policy interventions directed toward these activities. The chapter also covers
econometric studies of the impact of tobacco advertising and advertising bans, providing new evidence
on the impact of advertising bans globally and in LMICs. It also discusses cross-sectional and
longitudinal studies of consumer response to tobacco advertising and the impact of other tobacco
marketing initiatives such as sponsorship, price promotions, and marketing via emerging communication
platforms such as the Internet and social media.

Conclusions:

1.

|12

Tobacco companies engage in a wide variety of marketing activities, ranging from traditional
advertising, promotion, and sponsorship to emerging marketing techniques in the digital arena.
These marketing activities have the potential to affect key populations, such as young people and
women, particularly in low- and middle-income countries, who may be particularly susceptible
to these efforts.

The weight of the evidence from multiple types of studies done by researchers from a variety of
disciplines and using data from many countries indicates that a causal relationship exists between
tobacco company marketing activities and tobacco use, including the uptake and continuation of
tobacco use among young people.

In high-income countries, comprehensive policies to ban the marketing activities of tobacco
companies are effective in reducing tobacco use, but partial marketing bans have little or
no effect.

Comprehensive policies to ban the marketing activities of tobacco companies leads to larger
reductions in tobacco use in low- and middle-income countries than in high-income countries.
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Chapter 8. The Impact of Information on the Demand for Tobacco Products

Chapter 8 reviews evidence on awareness of the health risks of tobacco use in HICs and LMICs, and on
the role of tobacco industry practices in influencing this awareness. The chapter also discusses studies of
the impact of information dissemination efforts—including anti-tobacco mass media campaigns, school-
based education programs, pictorial warning labels, and packaging interventions—by public health
authorities.

Conclusions:

1. Imperfect understanding of the impact of cigarette smoking and other tobacco use on health,
particularly in low- and middle-income countries, provides an economic rationale for
interventions to disseminate information about the addictive and harmful nature of tobacco
products.

2. Tobacco industry disinformation practices have directly contributed to the information failures
associated with consumers’ imperfect knowledge of the risks of disease and addiction.

3. Well-designed and -implemented anti-tobacco mass media campaigns are effective in
improving understanding about the health consequences of tobacco use, building support for
tobacco control policies, strengthening social norms against tobacco use, and reducing tobacco
consumption among youth and adults.

4. School-based tobacco education programs, when implemented as part of comprehensive tobacco
control programs, can improve knowledge, contribute to denormalizing tobacco use, and help
prevent tobacco use. Emerging evidence suggests that school-based programs can be as or more
effective in reducing tobacco use among young people in low- and middle-income countries,
where knowledge of the hazards of tobacco use is lower compared with high-income countries.

5. Large pictorial health warning labels on tobacco packages are effective in increasing smokers’
knowledge, stimulating their interest in quitting, and reducing smoking prevalence. These
warnings may be an especially effective tool to inform children and youth and low literacy
populations about the health consequences of smoking.

6. Plain (standardized) packaging (i.e., devoid of logos, stylized fonts, colors, designs or images, or
any additional descriptive language) reduces the appeal of tobacco products, enhances the
salience of health warnings, minimizes consumers’ misunderstanding of the harms of tobacco,
and has contributed to a decline in tobacco use in Australia, the first country to implement plain
packaging.

7. The stock of information about the harms of tobacco use is subject to potential erosion over time
(wear-out) and needs to be replenished and maintained.

Chapter 9. Smoking Cessation

Chapter 9 examines studies of the health and economic benefits of cessation as well as individual- and
population-level interventions to provide cessation support. It examines economic factors influencing
demand for cessation services, such as the cost of cessation services and the price of tobacco products,
and the literature on how tobacco control policies affect cessation. This chapter also describes some of
the challenges and opportunities in enhancing implementation of cessation services.
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Conclusions:

1.

Rates of tobacco cessation among current tobacco users will need to increase in order to
significantly reduce the health consequences of tobacco use worldwide, in both the short and
mid term.

Tobacco control policies, such as increased taxation, anti-smoking media campaigns, and
comprehensive smoke-free policies, increase the demand for tobacco dependence treatment
and the rates of subsequent cessation.

Research from high-income countries demonstrates that a number of effective and cost-effective
tobacco dependence treatments can increase the likelihood of successful cessation. Relatively
little evidence is available on the effectiveness and cost-effectiveness of tobacco dependence
treatments in low- and middle-income countries and on the transferability of effective
interventions from high-income countries to low- and middle-income countries.

Demand for cessation support exists in low- and middle-income countries, but in most of these
countries, cessation services and products are often of limited availability or accessibility, or are
unaffordable for most of the population.

Section 5—Policy and Other Influences on the Supply of Tobacco Products
Chapter 10. Tobacco Growing and Tobacco Product Manufacturing

Chapter 10 describes tobacco growing around the world, including the increased role of LMICs in
tobacco farming, case studies of efforts to provide alternative livelihoods for tobacco farmers, and
cigarette production by country income group. This chapter also discusses changes in cigarette design
and manufacturing over time, and studies of efforts to regulate tobacco products such as bans on certain
tobacco products, mandated reductions in constituents, and efforts to reduce addictiveness or appeal and
to limit brand proliferation.

Conclusions:

1.

14

In 2013, ten countries accounted for most of the world’s tobacco leaf production (80%); China
alone produced more than 40% of the world’s tobacco leaf. Tobacco is increasingly grown in
low- and middle-income countries, and many of these countries export a large proportion of the
world’s tobacco leaf.

In the past, governments have sought to control price and quantity in the tobacco leaf market
through quotas and pricing restrictions and to provide technical assistance to tobacco growers,
along with other agricultural producers. Although most high-income countries have reduced or
eliminated subsidies for tobacco growing, many low- and middle-income countries still provide
support for the tobacco-growing sector.

The vast majority of workers in the tobacco production chain are tobacco farmers doing highly
labor-intensive work on small family farms, which are increasingly located in low- and middle-
income countries. In contrast, cigarette manufacturing—the higher value phase of the chain—is
highly mechanized and dominated by a few large multinational corporations largely based in
high-income countries.

Tobacco growing is relatively profitable, but farming of other crops has the potential to be as or

more profitable than tobacco growing. Alternatives to tobacco growing tend to be highly specific
to a country or region. Policies that encourage crop diversification or substitution are useful as
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part of a comprehensive tobacco control strategy, but alone they will have little impact on
tobacco use.

5. Changes in product design—often made in response to consumer concerns about the adverse
health consequences of tobacco as well as to reduce costs to the manufacturer—have likely
contributed to increased tobacco use.

6. Product regulation is a rapidly developing component of a comprehensive tobacco control
strategy. Regulation of tobacco products is a highly technical area, which poses many challenges
for regulators, including the diversity of products, the ability of the tobacco industry to respond
quickly to changing market conditions, and the need for sufficient capacity for testing and
enforcing regulatory measures; addressing these issues is likely to be particularly challenging
for low- and middle-income countries.

Chapter 11. Policies Limiting Youth Access to Tobacco Products

Chapter 11 examines policy interventions designed to limit youth access to tobacco products, including
the economic rationale for these policies. It reviews studies of sources of tobacco products for youth;
country adoption of youth access laws including implementation, enforcement, and compliance; and the
impact of youth access policies on smoking behaviors in both HICs and LMICs.

Conclusions:

1. Information failures in the market for tobacco products are particularly pronounced during the
ages at which most tobacco use begins, providing an economic rationale for interventions to limit
youth access to tobacco products.

2. 'Youth access policies, when consistently enforced, can reduce commercial access to tobacco
products among underage youth. Sufficient resources are needed to implement and enforce these
policies well enough to effectively limit youth access to commercial sources of tobacco.

3. Evidence from high-income countries indicates that strongly enforced youth access policies that
successfully disrupt the commercial supply of tobacco products to underage youth can reduce
youth tobacco use, although the magnitude of this effect is relatively small.

4. Emerging research suggests that youth access policies can also be effective in reducing youth
tobacco use in low- and middle-income countries, although the amount of reduction is unclear.

Chapter 12. Tobacco Manufacturing Privatization and Foreign Direct Investment and Their Impact
on Public Health

Chapter 12 examines foreign direct investment within the tobacco sector and factors that have driven the
privatization of state-owned tobacco companies. The chapter reviews studies of the impact of foreign
direct investment and of privatization on the tobacco industry, tobacco use, and global tobacco control
efforts. The evolution and consolidation of the tobacco industry and trends in international investment
law are also discussed.

Conclusions:

1. Over the past few decades, the privatization of domestic tobacco companies and direct
investment by multinational tobacco companies, particularly in low- and middle-income
countries, have contributed to the globalization of the tobacco industry.
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2. The impact of privatization on public health is varied and is influenced by the strength of
domestic regulation. Some countries have implemented strong tobacco control measures after
privatization, leading to reductions in tobacco use. However, in the majority of countries,
privatization leads to significantly greater efficiency and production, massive marketing
campaigns, and increased cigarette consumption—particularly among women and young people.

3. China’s state tobacco monopoly is a market leader, with over 40% of global cigarette market
share, almost all of which is consumed domestically. The China National Tobacco Corporation
appears poised to expand beyond domestic sales by using foreign direct investments,
partnerships with multinational tobacco companies, development of an international supply
chain to support its premium brands, and by other means.

4. Increasingly, the tobacco industry is using trade and investment treaties to challenge innovative
tobacco control policies. The tobacco industry also uses the threat of litigation, with its attendant
costs, and lobbying campaigns to deter governments from advancing tobacco control policies,
especially in low- and middle-income countries.

Chapter 13. Licit Trade in Tobacco Products

Chapter 13 provides an overview of trends in trade in tobacco leaf and manufactured tobacco products
by WHO Region and country income group. It reviews studies on the effects of trade liberalization on
tobacco use and provides new estimates to update and extend existing research on this topic. It also
briefly discusses the impact of trade agreements on tobacco control.

Conclusions:

1. Trade in tobacco leaf accounts for a very small proportion (<1%) of global agricultural imports
and exports, and very few countries rely heavily on earnings from trade in tobacco leaf.

2. Although many countries participate in either the export or import of manufactured cigarettes,
these products account for only a very small share of overall global trade in goods and services.

3. International, regional, and bilateral trade agreements have reduced tariff and non-tariff barriers
to trade, increased trade in tobacco leaf and tobacco products, and contributed to the
globalization of the tobacco industry.

4. Increased liberalization of trade has contributed to increased tobacco use in low- and middle-
income countries. During the period when trade in tobacco products was liberalized, most low-
and middle-income countries had weak or no tobacco control measures in place.

5. Recent World Trade Organization decisions involving challenges to domestic tobacco control
policies suggest that governments can address public health concerns associated with increased
liberalization of trade in tobacco leaf and tobacco products by adopting and implementing
effective tobacco control policies and programs that apply evenly to domestic and foreign
tobacco growers and manufacturers.

Chapter 14. Tobacco Tax Avoidance and Tax Evasion

Chapter 14 examines tax avoidance and tax evasion—activities aimed at circumventing taxes on tobacco
products through legal and illegal means, respectively—and reviews studies of the determinants and
extent of these activities. This chapter also discusses measures to counteract tax evasion, in particular
the Protocol to Eliminate Illicit Trade in Tobacco Products adopted by the WHO FCTC.
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Conclusions:

1. Tax avoidance and tax evasion, especially large-scale smuggling of tobacco products, undermine
the effectiveness of tobacco control policies and reduce the health and economic benefits that
result from these policies.

2. While tobacco product tax and price differentials create incentives for tax evasion, other factors,
such as high levels of corruption, lack of commitment to addressing illicit trade, and ineffective
customs and tax administration, play an equal or greater role.

3. licit trade has sometimes included the involvement of tobacco companies themselves.

4. Experience from many countries demonstrates that illicit trade can be successfully addressed,
even while raising tobacco taxes and prices, resulting in increased tax revenues and reduced
tobacco use.

5. Implementing and enforcing strong measures to control illicit tobacco trade would enhance the
effectiveness of significantly increased tobacco taxes and prices and strong tobacco control
policies in reducing tobacco use and its health and economic consequences.

Section 6—Economic and Other Implications of Tobacco Control
Chapter 15. Employment Impact of Tobacco Control

Chapter 15 examines employment issues related to tobacco, providing an overview of tobacco-related
employment (focusing on jobs directly dependent on tobacco) and trends in employment in both tobacco
growing and manufacturing. The chapter also discusses studies of the effect of tobacco control policies
on employment in the tobacco sector and other sectors.

Conclusions:

1. The number of jobs that depend on tobacco—tobacco growing, manufacturing, and
distribution—is low and has been falling in most countries.

2. Adoption of new production technologies and improved production techniques, together with
the shift from state to private ownership in many countries, has reduced employment in both the
tobacco-farming and -manufacturing sectors.

3. Innearly all countries, national tobacco control policies will have either no effect or a net
positive effect on overall employment because any tobacco-related job losses will be offset by
job gains in other sectors.

4. In the few countries that depend heavily on tobacco leaf exports, global tobacco control policies
could lead to job losses, but these losses are expected to be small, gradual, and unlikely to affect
the current generation of tobacco farmers in these countries.

Chapter 16. The Impact of Tobacco Use and Tobacco Control Measures on Poverty and Development

Chapter 16 focuses on the interaction between tobacco use and poverty, especially in LMICs. It
examines studies of tobacco use by poverty status and country income level and the impact of tobacco
use on individual finances and economic development more broadly. The chapter also reviews studies
on the ability of tobacco control policies to reduce disparities in tobacco use and tobacco-related disease.
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Conclusions:

1.

2.

Tobacco use and its consequences have become increasingly concentrated in low- and middle-
income countries and, within most countries, among lower socioeconomic status populations.

Tobacco use in poor households exacerbates poverty by increasing health care costs, reducing
incomes, and decreasing productivity, as well as diverting limited family resources from
basic needs.

By reducing tobacco use among the poor, tobacco control policies can help break the cyclical
relationship between tobacco use and poverty.

Tobacco control efforts that are integrated with other public health and development policies can
improve the overall health of the poor and can help achieve the Sustainable Development Goals.

Lower income populations often respond more to tobacco tax and price increases than higher
income populations. As a result, significant tobacco tax and price increases can help reduce the
health disparities resulting from tobacco use.

Section 7—Global Implications of Tobacco Control
Chapter 17. Ending the Epidemic
Chapter 17 provides an in-depth review of the major conclusions of this monograph and highlights

research and surveillance priorities needed for a greater understanding of the economics of tobacco and
tobacco control in both HICs and LMICs.
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Appendix 1A. Country Groupings

World Health Organization Grouping of Countries

African Region

Region of the Americas

South-East Asia Region

European Region

Eastern Mediterranean
Region

Western Pacific Region

Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cabo Verde, Cameroon, Central African Republic,
Chad, Comoros, Congo, Cote d’Ivoire, Democratic Republic of the Congo, Equatorial Guinea, Eritrea, Ethiopia,
Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali,
Mauritania, Mauritius, Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao Tome and Principe, Senegal,
Seychelles, Sierra Leone, South Africa, South Sudan, Swaziland, Togo, Uganda, United Republic of Tanzania,
Zambia, Zimbabwe

Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Bolivia (Plurinational State of), Brazil, Canada,
Chile, Colombia, Costa Rica, Cuba, Dominica, Dominican Republic, Ecuador, El Salvador, Grenada,
Guatemala, Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, Saint Kitts and
Nevis, Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago, United States of
America, Uruguay, Venezuela (Bolivarian Republic of)

Bangladesh, Bhutan, Democratic People’s Republic of Korea, India, Indonesia, Maldives, Myanmar, Nepal, Sri
Lanka, Thailand, Timor-Leste

Albania, Andorra, Armenia, Austria, Azerbaijan, Belarus, Belgium, Bosnia and Herzegovina, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Georgia, Germany, Greece, Hungary, Iceland,
Ireland, Israel, Italy, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Luxembourg, Malta, Monaco, Montenegro,
Netherlands, Norway, Poland, Portugal, Republic of Moldova, Romania, Russian Federation, San Marino,
Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tajikistan, The former Yugoslav Republic of
Macedonia, Turkey, Turkmenistan, Ukraine, United Kingdom of Great Britain and Northern Ireland, Uzbekistan

Afghanistan, Bahrain, Djibouti, Egypt, Iran (Islamic Republic of), Irag, Jordan, Kuwait, Lebanon, Libya, Morocco,
Oman, Pakistan, Qatar, Saudi Arabia, Somalia, Sudan, Syrian Arab Republic, Tunisia, United Arab Emirates,
Yemen

Australia, Brunei Darussalam, Cambodia, China, Cook Islands, Fiji, Japan, Kiribati, Lao People’s Democratic
Republic, Malaysia, Marshall Islands, Micronesia (Federated States of), Mongolia, Nauru, New Zealand, Niue,
Palau, Papua New Guinea, Philippines, Republic of Korea, Samoa, Singapore, Solomon Islands, Tonga,
Tuvalu, Vanuatu, Viet Nam

World Bank Income Grouping of Countries (2014)

High-Income

Upper Middle-Income

Andorra, Antigua and Barbuda, Australia, Austria, Bahamas, Bahrain, Barbados, Belgium, Brunei Darussalam,
Canada, Chile, Croatia, Cyprus, Czech Republic, Denmark, Equatorial Guinea, Estonia, Finland, France,
Germany, Greece, Iceland, Ireland, Israel, Italy, Japan, Kuwait, Latvia, Lithuania, Luxembourg, Malta, Monaco,
Netherlands, New Zealand, Norway, Oman, Poland, Portugal, Qatar, Republic of Korea, Russian Federation,
Saint Kitts and Nevis, San Marino, Saudi Arabia, Singapore, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Trinidad and Tobago, United Arab Emirates, United Kingdom of Great Britain and Northern Ireland, United
States of America, Uruguay

Albania, Algeria, Angola, Argentina, Azerbaijan, Belarus, Belize, Bosnia and Herzegovina, Botswana, Brazil,
Bulgaria, China, Colombia, Cook Islands, Costa Rica, Cuba, Dominica, Dominican Republic, Ecuador, Fiji,
Gabon, Grenada, Hungary, Iran (Islamic Republic of), Iraq, Jamaica, Jordan, Kazakhstan, Lebanon, Libya,
Malaysia, Maldives, Marshall Islands, Mauritius, Mexico, Montenegro, Namibia, Nauru, Niue, Palau, Panama,
Peru, Romania, Saint Lucia, Saint Vincent and the Grenadines, Serbia, Seychelles, South Africa, Suriname,
Thailand, The former Yugoslav Republic of Macedonia, Tonga, Tunisia, Turkey, Turkmenistan, Tuvalu,
Venezuela (Bolivarian Republic of).
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World Bank Income Grouping of Countries (2014)

Lower Middle-Income Armenia, Bhutan, Bolivia (Plurinational State of), Cameroon, Cabo Verde, Congo, Céte d'Ivoire, Djibouti, Egypt,
El Salvador, Georgia, Ghana, Guatemala, Guyana, Honduras, India, Indonesia, Kiribati, Kyrgyzstan, Lao
People’s Democratic Republic, Lesotho, Mauritania, Micronesia (Federated States of), Mongolia, Morocco,
Nicaragua, Nigeria, Pakistan, Papua New Guinea, Paraguay, Philippines, Republic of Moldova, Samoa, Sao
Tome and Principe, Senegal, Solomon Islands, South Sudan, Sri Lanka, Sudan, Swaziland, Syrian Arab
Republic, Timor-Leste, Ukraine, Uzbekistan, Vanuatu, Viet Nam, Yemen, Zambia.

Low-Income Afghanistan, Bangladesh, Benin, Burkina Faso, Burundi, Cambodia, Central African Republic, Chad, Comoros,
Democratic People’s Republic of Korea, Democratic Republic of the Congo, Eritrea, Ethiopia, Gambia, Guinea,
Guinea-Bissau, Haiti, Kenya, Liberia, Madagascar, Malawi, Mali, Mozambique, Myanmar, Nepal, Niger,
Rwanda, Sierra Leone, Somalia, Tajikistan, Togo, Uganda, United Republic of Tanzania, Zimbabwe.

*Cook Islands, Nauru, and Niue were not allocated to an income group by the World Bank. To avoid excluding these three countries from analyses, we
used the World Bank allocation criteria and the GDP sourced from the CIA Factbook to allocate them to the appropriate income group.
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Chapter 2
Patterns of Tobacco Use,
Exposure, and Health Consequences

Tobacco products, both smoked and smokeless products, are used in a wide variety of forms
around the world, and the patterns of use and resulting health and economic burden vary
across the globe. Effective tobacco control policies and programs are aimed at reducing the
demand for tobacco products and the death, disease, and economic cost of their use. This
chapter examines tobacco consumption and prevalence, as well as the impact of tobacco
use and secondhand smoke exposure on health and mortality. Specific topics include:

= Current patterns of tobacco use across world regions and in selected countries for
smoked and smokeless products

= Exposure to secondhand smoke, the effects of this exposure on health, and the
associated disease burden
= Health disparities related to tobacco use

= The impact of tobacco use on noncommunicable diseases, communicable diseases,
and mortality.

This chapter describes the extent of tobacco use among youths and adults globally by
drawing on national or subnational data available for various countries. The chapter also
examines the health consequences of tobacco use, including data that is used in planning
and evaluating tobacco control policy and program interventions in many countries.
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Introduction

Tobacco is the only legal product that kills a large proportion of its consumers when used as intended by
its manufacturers. The World Health Organization (WHO) has estimated that around 6 million people
die each year from tobacco use® including 600,000 who die from exposure to secondhand smoke (SHS).?
Unless strong tobacco control measures are put in place, the number of tobacco-related direct and
indirect deaths is projected to increase to 8 million by 2030, with more than 80% of these deaths
expected to occur in low- and middle-income countries (LMICs).?

The patterns of tobacco use and health effects of the tobacco epidemic vary throughout the world. It is
very important to understand current patterns and trends in tobacco use worldwide (both smoking and
smokeless as well as exposure to SHS) in order to address the many complex issues associated with the
economics of tobacco control. The purpose of this chapter is to provide a brief overview of the global
information available on the use of tobacco products worldwide and in selected countries, as well as the
impact of tobacco use on disease and mortality.

The information on tobacco smoking among adults presented in this chapter is drawn from the

WHO Global Report on Trends in Prevalence of Tobacco Smoking, 2015." Data on tobacco smoking
among adults in the United States are derived from the National Adult Tobacco Survey (NATS).* Data
for smoking and smokeless use among youth ages 13-15 years come from the Global Youth Tobacco
Survey (GYTS),” the Health Behaviour in School-Aged Children Survey (HBSC)® (mostly in European
countries), and the National Youth Tobacco Survey (NYTS)’ (in the United States). Information on
smokeless tobacco (ST) is drawn from WHO records as well as the report Smokeless Tobacco and
Public Health: A Global Perspective® produced by the National Cancer Institute (NCI) of the National
Institutes of Health and by the Centers for Disease Control and Prevention (CDC), both agencies of the
U.S. Department of Health and Human Services. Information on health outcomes from tobacco use is
derived from the WHO Global Report: Mortality Attributable to Tobacco,® which provides information
on mortality consequences by country and across regions. Data from these sources have been used
extensively by many countries in planning and evaluating their tobacco control policy and program
interventions. (For more information on how the data were used in calculations, please see the Statistical
Annex at the end of this monograph.)

Consistent with the rest of the monograph, the data for this chapter have been analyzed by geographical
area. Countries were organized by WHO Region—the African, Americas, South-East Asia, Eastern
Mediterranean, European, and Western Pacific Regions. One adjustment was made to this organization:
all countries classified as high income by the Organisation for Economic Co-operation and Development
(OECD) were grouped into one category regardless of their WHO Region. These high-income countries
are: Australia, Austria, Belgium, Canada, Chile, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Iceland, Ireland, Israel, Italy, Japan, Luxembourg, the Netherlands, New Zealand,
Norway, Poland, Portugal, Republic of Korea, Slovakia, Slovenia, Spain, Sweden, Switzerland, the
United Kingdom of Great Britain and Northern Ireland, and the United States. Thus, the tables and
figures in this chapter present information for these countries separately from their WHO Region.

Diversity of Tobacco Products Worldwide

A wide variety of tobacco products, differing in design, ingredients, and modes of consumption, are
used around the world. The use and impact of these diverse tobacco products are complex. Tobacco
products have traditionally been broadly classified into two categories—those that are smoked and those
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that are chewed or sniffed, that is, ST products. Many tobacco products contain added flavors and other
ingredients in addition to tobacco, and no tobacco product has been shown to be free of harm.*®

Smoked products include manufactured and roll-your-own cigarettes, cigars, bidis, kreteks, waterpipe,
and many others. ST products can be premade (sold ready to use) or custom-made (assembled by the
user or a vendor according to user preferences), and may include a variety of non-tobacco ingredients
such as ashes, alkaline agents, areca nut, spices, catechu, or other plant materials.? A third class of
products has recently emerged, often called electronic nicotine delivery systems (ENDS) (e.g., electronic
cigarettes, e-cigarettes, e-hookah, vape pens, tank systems). ENDS are battery-powered devices
designed to heat a liquid, which typically contains nicotine, into an aerosol for inhalation by the user.
These products are very diverse, encompassing hundreds of products and brands.™

Manufactured cigarettes are the most commonly used form of tobacco, accounting for 92.3% of tobacco
product sales worldwide'?; as a consequence, cigarettes cause most global tobacco-related harm.*®
Among some populations, however, ST products predominate (e.g., in the South-East Asia Region).®

- 00000000000000000000000000________________________|
Box 2.1: Characteristics of Types of Products

= Manufactured cigarettes consist of shredded or reconstituted tobacco along with a variety of additives.
They are wrapped in paper, often have a filter, and are mass-produced by machines. Manufactured
cigarettes, the predominant form of tobacco used worldwide, accounts for 92.3% of total tobacco sales
in the world.'2

= Kreteks, or clove cigarettes, contain minced, dried clove buds in addition to tobacco and are produced
and commonly used in Indonesia.

= Bidis are small hand-rolled cigarettes wrapped in a tendu leaf; they are commonly used in India as an
inexpensive alternative to conventional cigarettes.

= Cigars, which can be hand or machine rolled, consist of a roll of tobacco wrapped in tobacco leaf or
tobacco-containing paper. Little cigars (or cigarillos) are approximately the size of a cigarette and may
contain added flavorings.

= Waterpipe (also known as hookah or shisha) smoking involves inhaling tobacco smoke though a water
basin. A waterpipe typically includes a head (in which a brick of flavored tobacco, along with coal, is
burned), a large body housing the water bowl, and a hose for inhalation. Waterpipe use is most common
in the Middle East but has recently gained popularity in many other regions.

= Moist snuff, or dip, is typically made of damp and finely ground or shredded tobacco. A lump of this
product is placed between the lip and the gum and held there. Snus is a traditionally Swedish smokeless
form of moist, fine tobacco that is typically pasteurized.

= Gutka contains betel quid (betel leaf, areca nut, and slaked lime), tobacco, and a variety of flavorings.
Gutka is commercially available in foil packets/sachets and tins and is widely used in the Indian
subcontinent and throughout the Asian and Pacific regions.

= Electronic nicotine delivery systems (ENDS) are battery-powered devices designed to heat a liquid
(typically of propylene glycol, glycerin, nicotine, flavors, and sometimes other chemicals) into an aerosol
for inhalation by the user.
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Smoked Tobacco Products
Prevalence of Tobacco Smoking Among Adults

The information presented in this section is derived from data generated for the WHO Global Report on
Trends in Prevalence of Tobacco Smoking, 2015.! This report produced fitted estimates for current and
daily tobacco smoking, as well as current and daily cigarette smoking for the years 2000, 2005, 2010,
2013 and then, based on the trends for these years, projected to 2025. Projections are only shown for the
years 2015, 2020, and 2025. Data for 2013 have been used to understand the currently prevailing status
of tobacco use levels.

As shown in Table 2.1, the results for 2013 indicate that 21.2% of the world’s population age 15 years
and over (both sexes combined) were current smokers, which represents a decrease in prevalence from
an average of 26.5% in 2000, and 22.1% in 2010. Following the High-Level Meeting of the United
Nations General Assembly on the Prevention and Control of Noncommunicable Diseases in 2012, WHO
Member States unanimously agreed in 2013 to a 30% relative reduction target in global prevalence of
tobacco use (both smoking and smokeless) by 2025, using 2010 as baseline." Applying this target
reduction to the 2010 baseline of 22.1% results in an expected absolute target of 15.5% in 2025. If
countries continue to apply tobacco control measures with the same intensity as they did during the
period 1990-2010, the WHO projection exercise indicates that, collectively, countries will only achieve
a level of 18.9% in 2025, 3.4% above the reduction target.

Table 2.1  Estimated and Projected Prevalence Rates (%) for Tobacco Smoking, by WHO Region, Country
Income Group, and Sex, 2000-2025

Estimated prevalence Projected prevalence 2025 Target
Sex WHO Region 2000 2005 2010 2013 2015 2020  2025* ftargetf  gapi
Male Global 42.7 39.4 36.9 35.8 35.2 34.0 33.2 25.8 7.4
African 20.7 21.6 23.2 24.7 26.0 30.1 34.7 16.2 18.5
Americas 32.9 28.4 24.7 22.8 21.6 18.9 16.7 17.3 -0.6
Eastern Mediterranean 32.0 33.0 35.1 36.8 38.1 41.6 45.2 24.6 20.6
European 59.2 54.7 50.7 48.5 47.2 43.9 40.7 35.5 52
South-East Asia 40.6 36.3 33.1 317 30.8 29.0 27.5 23.2 4.3
Western Pacific 55.9 52.9 50.4 49.4 48.7 471 45.0 35.3 9.7
High-income OECD 39.0 34.6 30.8 28.6 27.5 244 21.8 21.6 0.2
Female Global 10.4 8.7 73 6.6 6.2 5.4 4.7 5.1 -0.4
African 3.6 3.0 2.5 2.3 2.1 1.8 1.6 1.8 -0.2
Americas 16.8 13.9 11.5 10.4 9.6 8.1 6.8 8.1 -1.3
Eastern Mediterranean 5.2 3.8 3.0 28 2.7 2.5 24 2.1 0.3
European 18.2 17.2 16.1 15.6 15.2 14.3 13.5 11.3 2.2
South-East Asia 6.0 4.1 2.9 2.4 2.1 1.6 1.2 2.0 -0.8
Western Pacific 3.7 3.1 2.6 2.4 2.3 2.1 1.8 1.8 -0.0
High-income OECD 23.7 211 18.8 17.7 16.8 15.1 13.5 13.2 0.3

29



Chapter 2: Patterns of Tobacco Use, Exposure, and Health Consequences

Table 2.1 (continued)

Estimated prevalence

Projected prevalence

2025 Target
Sex WHO Region 2000 2005 2010 2013 2015  2020*  2025* targetf  gapi
Both sexes  Global 26.5 240 221 21.2 20.7 19.7 18.9 15.5 34
African 12.1 12.2 12.8 13.4 14.0 15.9 18.1 9.0 9.1
Americas 24.6 20.9 17.9 16.4 15.4 13.3 11.6 12.5 -0.9
Eastern Mediterranean 18.9 18.8 19.6 204 21.0 22.7 245 13.7 10.8
European 37.4 34.8 32.3 31.0 30.2 28.1 26.2 22.6 3.6
South-East Asia 23.6 20.5 18.2 17.2 16.7 15.5 14.5 12.7 1.8
Western Pacific 30.3 28.5 27.0 26.4 26.0 25.1 239 18.9 5.0
High-income OECD 31.1 21.7 246 23.0 22.0 19.6 17.6 17.2 0.4
World Bank country Estimated prevalence Projected prevalence 2025 Target
Sex income group 2000 2005 2010 2013 2015* 2020* 2025*  targetf  gapi
Male Global 42.7 39.4 36.9 35.8 35.2 34.0 33.2 25.8 74
High-income 42.1 37.7 34.1 32.1 31.0 28.4 26.3 23.9 24
Upper middle-income 49.3 46.1 43.6 424 41.6 40.0 38.2 30.5 7.7
Lower middle-income 36.9 34.3 32.7 32.3 32.1 32.0 32.3 22.9 9.4
Low-income 37.5 33.8 31.2 30.2 29.9 30.0 31.0 21.8 9.2
Female Global 10.4 8.7 7.3 6.6 6.2 5.4 4.7 5.1 -0.4
High-income 22.7 20.6 18.5 17.5 16.8 15.3 13.9 13.0 1.0
Upper middle-income 7.8 6.5 55 5.1 4.8 42 3.7 3.9 -0.2
Lower middle-income 5.6 4.2 3.2 2.8 25 2.0 1.7 2.2 -0.5
Low-income 6.2 45 34 2.9 2.7 2.2 1.9 24 -0.5
Both sexes Global 26.5 240 221 21.2 20.7 19.7 18.9 15.5 34
High-income 32.1 28.9 26.1 24.6 23.7 21.7 20.0 18.3 1.7
Upper middle-income 28.7 26.4 24.6 23.8 23.3 222 211 17.2 3.9
Lower middle-income 215 19.4 18.1 17.7 17.5 17.2 17.2 12.7 4.5
Low-income 21.7 19.0 171 16.4 16.1 15.9 16.2 12.0 4.2

*Projections are shown for the years 2015, 2020, and 2025.

tThe 2025 target was calculated as a 30% relative reduction using the 2010 estimated prevalence rate as the baseline.

IThe target gap was calculated as the absolute difference between the 2025 projected prevalence rate and the 2025 target.

Notes: WHO = World Health Organization. High-income OECD countries = countries defined as high-income by the Organisation for Economic

Co-operation and Development. Country income group classification based on World Bank Analytical Classifications for 2013. High-income OECD
countries are excluded from their respective regions.
Source: Based on data from World Health Organization 2015." For more information, see the Statistical Annex.
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In addition to the data for both sexes combined, the WHO prevalence trends analysis was conducted
separately for males and females age 15 years and over. Using the same 30% relative reduction target,
the 2010 global tobacco smoking levels of 36.9% for males and 7.3% for females translate into 2025
target levels of 25.8% for males and 5.1% for females. The projections to 2025 by sex indicate that
globally males will only achieve a level of 33.2% in 2025, or 7.4% above the target. With a projected
level of 4.7%, females are expected to reach the 2025 target of 5.1% (Table 2.1).}

Trends for each region and the high-income OECD countries (Figures 2.1 and 2.2) indicate that
prevalence rates for males and females in all regions are trending downwards, except for male
prevalence rates in the African and Eastern Mediterranean Regions, which are projected to increase
between 2000 and 2025. The countries within the Region of the Americas (excluding Canada and the
United States, which are grouped in the OECD category) are the only group of countries that are
projected to reach the 2025 tobacco reduction target of 30% for both males and females. No other group
IS projected to reach the target for males, but the high-income OECD group will be very close to the
2025 target level. Unless strong action is taken in the African and Eastern Mediterranean Regions to
address the tobacco epidemic, the failure to reach the target for males will be particularly marked, at
18.5% and 20.6% above those regions’ respective 2025 targets for males.*

Figure 2.1  Estimated and Projected Prevalence Rates for Tobacco Smoking, by WHO Region, Males,
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Notes: WHO = World Health Organization. High-income OECD countries = countries defined as high-income by the Organisation for Economic

Co-operation and Development. High-income OECD countries are excluded from their respective regions. Projections are shown for the years 2015,
2020, and 2025.

Source: Based on data from World Health Organization 2015." For more information, see the Statistical Annex.
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Figure 2.2  Estimated and Projected Prevalence Rates for Tobacco Smoking, by WHO Region, Females,
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Notes: WHO = World Health Organization. High-income OECD countries = countries defined as high-income by the Organisation for Economic

Co-operation and Development. High-income OECD countries are excluded from their respective regions. Projections are shown for the years 2015, 2020,
and 2025.

Source: Based on data from World Health Organization 2015." For more information, see the Statistical Annex.

WHO has estimated that the number of smokers age 15 years and older in the world has changed very
little over the past 15 years, remaining at slightly more than 1.11 billion since the year 2000 (Table 2.2).!
This number is not expected to decrease in the near future, and may reach about 1.15 billion in 2025.
Importantly, the global lack of decrease in the number of smokers is due mainly to population growth, as
the prevalence of smoking is decreasing in most regions. In 2013, there were approximately 349 million
smokers in the Western Pacific Region and 228 million smokers in the South-East Asia Region,
accounting for more than 50% of the total number of smokers in the world. Between 2000 and 2013, the
number of smokers in the high-income OECD countries decreased by 45 million people, from 248 to
203 million. This number is projected to decrease further to 163 million smokers by 2025 (Table 2.2)."
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Table 2.2  Estimated and Projected Number of Tobacco Smokers (in Millions), by WHO Region, Country

Income Group, and Sex, 2000-2025
Estimated Projected

Sex WHO Region 2000 2005 2010 2013 2015* 2020* 2025*

Male Global 906 917 928 938 946 972 1,006
African 38 46 56 65 73 97 129
Americas 55 52 49 48 47 44 42
Eastern Mediterranean 47 57 69 78 85 102 123
European 89 85 81 78 76 71 66
South-East Asia 215 213 211 213 214 217 220
Western Pacific 311 325 331 333 333 332 327
High-income OECD 151 140 129 123 119 108 99

Female Global 222 202 184 175 168 154 142
African 7 6 6 6 6 6 6
Americas 29 27 24 23 22 20 18
Eastern Mediterranean 7 6 6 6 6 6 6
European 31 31 29 28 28 26 25
South-East Asia 31 23 18 16 14 12 10
Western Pacific 20 18 17 16 15 14 13
High-income OECD 97 91 84 80 77 70 64

Both sexes  Global 1,128 1,119 1,112 1,113 1,114 1,126 1,147
African 45 52 63 72 79 103 135
Americas 84 79 74 71 69 64 59
Eastern Mediterranean 54 63 75 84 90 108 129
European 120 116 110 106 104 97 91
South-East Asia 246 236 229 228 228 229 229
Western Pacific 331 343 348 349 348 346 340
High-income OECD 248 230 213 203 196 179 163
World Bank country Estimated Projected

Sex income group 2000 2005 2010 2013 2015* 2020* 2025*

Male Global 906 917 928 938 946 972 1,006
High-income 193 182 172 166 162 151 143
Upper middle-income 392 403 408 409 409 408 405
Lower middle-income 252 261 274 286 295 321 351
Low-income 69 70 73 77 80 92 107
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Table 2.2 (continued)
World Bank country Estimated Projected

Sex income group 2000 2005 2010 2013 2015* 2020* 2025*

Female Global 222 202 184 175 168 154 142
High-income 112 106 99 95 91 85 78
Upper middle-income 61 56 51 48 46 42 38
Lower middle-income 38 31 26 24 23 20 18
Low-income 12 10 8 8 7 7 7

Both sexes  Global 1,128 1,119 1,112 1,113 1,114 1,126 1,147
High-income 305 288 271 260 253 236 221
Upper middle-income 453 459 459 457 455 450 443
Lower middle-income 290 292 301 310 318 341 369
Low-income 80 80 82 85 88 99 114

*Projections are shown for the years 2015, 2020, and 2025.

Notes: WHO = World Health Organization. High-income OECD countries = countries defined as high-income by the Organisation for Economic
Co-operation and Development. High-income OECD countries are excluded from their respective regions. Country income group classification based on
World Bank Analytical Classifications for 2013.

Source: Based on data from World Health Organization 2015." For more information, see the Statistical Annex.

Analyzing global data for 2013 by sex, there were just over five times as many male smokers

(938 million) as female smokers (175 million) (Table 2.2). The majority of male adult smokers lived in
the WHO Regions of the Western Pacific (333 million) and South-East Asia (213 million), accounting
for 58% of all male smokers in the world. A very different picture emerges for females. Of the

175 million female smokers age 15 years and over in 2013, the large majority (80 million, or 46%) lived
in high-income OECD countries. When using the World Bank country income groups, this proportion is
even higher: 54% of female smokers globally live in high-income countries (HICs).! The lower
prevalence of cigarette smoking among women in many LMICs and certain world regions results from
many factors including low social acceptability of women’s tobacco use, various sociocultural and
religious factors, women’s limited financial resources, and others.'* However, in many LMICs,
traditional constraints on women’s tobacco use are likely to erode as women’s social, legal, economic,
and political status improves.** Evidence indicates that the influence of norms and traditions may
already be weakening. For example, data from 14 countries that participated in the Global Adult
Tobacco Survey (GATS)™ show that women are increasingly initiating smoking at an age similar to that
of men.*® Thus, continued vigilance is warranted in order to avert a rise in smoking among women.

Fitted estimates to generate the underlying trends for most countries are also available in the

WHO Global Report on Trends in Prevalence of Tobacco Smoking, 2015.* The data for 2013 indicate
that nearly two-thirds of the world’s smokers lived in just 13 countries (Bangladesh, Brazil, People’s
Republic of China, Germany, India, Indonesia, Japan, Pakistan, Philippines, Russian Federation, Turkey,
United States, and Viet Nam) (Table 2.3 and Figure 2.3). These 13 countries accounted for a total of
736.3 million smokers (646.2 million males and 90.1 million females), with the remaining countries
accounting for 376.9 million smokers.
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Table 2.3  Number of Current Tobacco Smokers Age 15 Years and Over (in Millions), by Country, 2013

Country Males Females Both sexes
Global 938.5 174.7 1,113.2
Bangladesh 23.1 0.4 23.6
Brazil 15.0 9.5 24.6
China 292.1 11.5 303.5
Germany 10.6 8.7 19.3
India 96.7 8.5 105.2
Indonesia 64.7 3.1 67.8
Japan* 19.5 58 25.3
Pakistan 23.9 1.8 25.7
Philippines 14.4 26 17.0
Russian Federation 32.6 12.8 454
Turkey 11.5 3.8 15.3
United States* 25.7 21.0 46.7
Viet Nam 16.4 0.5 16.9
Other 182 countries 292.3 84.6 376.9

*Data for cigarette smokers only.
Source: World Health Organization 2015."

Figure 2.3  Percentage of Global Current Tobacco Smokers Age 15 Years and Over, by Country, 2013

40 ¢
<
E 35 o
5]
-
E 30
w
E 25
3
= 20
=
=}
2 15
)
®
o
8 10
8
Pt 5
o
0
@ © @© W = = = = = = ® e Yy w
£ 8 % § £ £ 8 8 8 & £ s ¢ 2
O - c & © = 5 m = £ o = = =
3 8 o > @ = ) = 3
= B @ o- c 0] = > o
- % [ g o [a]
S5 8 2
@ D
w)
=
& 8
Country

Note: Data for the United States and Japan only include cigarette smokers.
Source: World Health Organization 2015.
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The majority of the male smokers of the world, 292.1 million (31.1%), live in China. Although the
prevalence of smoking among women in China is relatively low, the sheer size of its population gives
China the third-largest number of female smokers (11.5 million), after the United States (21.0 million)
and the Russian Federation (12.8 million).

Daily and Non-daily Smoking Among Adults

Current tobacco smoking includes both daily and non-daily (i.e., occasional) smoking. Differences in
smoking behavior, such as daily versus non-daily smoking, may result from different patterns of tobacco
dependence as well as cultural, social, economic, and environmental influences. As depicted in

Table 2.4 and Figure 2.4, WHO estimated that in 2013, world prevalence of current tobacco smoking
was 21.2% (35.8% for males and 6.6% for females). The large majority of current tobacco smokers
(83.0%) used tobacco daily; 83.9% of male current smokers and 77.8% of female current smokers were
daily smokers.*

Table 2.4  Percentage of People Age 15 Years and Over Who Currently Smoke Tobacco Daily and
Non-daily, by WHO Region and Country Income Group, 2013

Prevalence of smoking Proportion of daily

Sex WHO Region Current Daily Non-daily to current

Male Global 35.8 30.0 5.8 83.9
African 24.7 19.1 5.6 774
Americas 22.8 15.9 6.8 70.0
Eastern Mediterranean 36.8 30.9 6.0 83.8
European 48.5 41.3 7.2 85.1
South-East Asia 3.7 275 4.2 86.8
Western Pacific 494 42.3 7.1 85.6
High-income OECD 28.6 23.7 5.0 82.6

Female Global 6.6 5.2 1.5 77.8
African 2.3 1.6 0.6 71.4
Americas 10.4 74 3.0 70.9
Eastern Mediterranean 2.8 21 0.8 732
European 15.6 12.1 3.5 77.5
South-East Asia 24 1.9 0.5 78.0
Western Pacific 24 2.0 04 82.2
High-income OECD 17.7 14.1 3.6 79.8
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Table 2.4 (continued)
Prevalence of smoking Proportion of daily
Sex WHO Region Current Daily Non-daily to current
Both sexes Global 21.2 17.6 3.6 83.0
African 13.4 10.3 3.1 76.8
Americas 16.4 11.5 4.9 70.3
Eastern Mediterranean 204 16.9 34 83.1
European 31.0 25.7 5.3 83.1
South-East Asia 17.2 14.9 24 86.2
Western Pacific 264 22.6 3.9 854
High-income OECD 23.0 18.8 4.3 81.5
World Bank country Prevalence of smoking Proportion of daily
Sex income group Current Daily Non-Daily to current
Male Global 35.8 30.0 5.8 83.9
High-income 32.1 26.8 5.3 83.5
Upper middle-income 42.4 35.7 6.7 84.3
Lower middle-income 323 27.3 5.0 84.5
Low-income 30.2 245 5.7 81.0
Female Global 6.6 5.2 1.5 77.8
High-income 17.5 13.9 3.6 79.7
Upper middle-income 5.1 3.9 1.2 76.5
Lower middle-income 2.8 2.1 0.7 751
Low-income 29 21 0.8 714
Both sexes Global 21.2 17.6 3.6 83.0
High-income 246 20.2 4.4 821
Upper middle-income 23.8 19.9 3.9 83.4
Lower middle-income 17.7 14.8 29 83.8
Low-income 16.4 13.1 3.3 80.1

Notes: Current smoking is the sum of the prevalences of daily and non-daily smoking. WHO = World Health Organization. High-income OECD countries =
countries defined as high-income by the Organisation for Economic Co-operation and Development. High-income OECD countries are excluded from their

respective regions. Country income group classification based on World Bank Analytical Classifications for 2013.

Source: World Health Organization 2015.
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Figure 24  Percentage of People Age 15 Years and Over Who Currently Smoke Tobacco Daily and
Non-daily, by WHO Region, 2013
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Notes: WHO = World Health Organization. High-income OECD countries = countries defined as high-income by the Organisation for Economic
Co-operation and Development. High-income OECD countries are excluded from their respective regions.
Source: World Health Organization 2015.!

Among males, the proportion of daily to current smokers was higher in the Eastern Mediterranean,
European, South-East Asia, and Western Pacific Regions, with values ranging between 84% and 87%.
In contrast, 70% of male current smokers in the Region of the Americas and 77% in the African Region
were daily smokers. Among females, the proportion of daily to current smokers was higher than

80% in the Western Pacific Region only, whereas the proportion for all other Regions ranged between
71% and 78%."

The above pattern was essentially replicated when using World Bank country income group

categories (Table 2.4 and Figure 2.5). The proportion of daily to current tobacco smoking was lowest
in low-income countries for both males and females.
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Figure 2.5  Percentage of People Age 15 Years and Over Who Currently Smoke Tobacco Daily and
Non-daily, by Country Income Group, 2013
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Note: Country income group classification based on World Bank Analytical Classifications for 2013.
Source: World Health Organization 2015."

Table 2.5 and Figure 2.6 show data derived from GATS. For data on adult tobacco use in the United
States, NATS was used. Analysis of data in this figure and table provides a largely consistent picture of
daily versus current tobacco smoking. The proportion of daily to current smoking was about 75% or
greater in 23 of the 27 countries that had undertaken the survey. Exceptions to the overall picture were
the United States and Romania (both at about 61%) and two Central American countries, Mexico and
Panama (below 50%). This means that for most countries included in the analysis, the majority of
smokers are daily smokers.
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Table 2.5 Percentage of People Age 15 Years and Over Who Currently Smoke Tobacco Daily, in Selected
Countries, by Sex, 2008-2014

Both sexes Males Females
Daily to Daily to Daily to

Country Current Daily current Current Daily current Current Daily current
Argentina 221 17.1 774 294 21.9 74.5 15.6 12.7 81.4
Bangladesh 23.0 20.9 90.9 44.7 40.7 91.1 15 1.3 86.7
Brazil 17.2 15.1 87.8 216 18.9 87.5 13.1 11.5 87.8
China 28.1 241 85.8 52.9 45.4 85.8 24 2.0 83.3
Egypt 19.4 18.5 95.4 37.7 35.8 95.0 0.5 0.5 100.0
Greece 38.2 36.6 95.8 51.2 49.7 97.1 25.7 23.9 93.0
India 14.0 10.7 76.4 24.3 18.3 75.3 29 24 82.8
Indonesia 348 29.2 83.9 67.0 56.7 84.6 2.7 1.8 66.7
Kazakhstan 224 19.1 85.3 424 36.9 87.0 4.5 3.2 711
Kenya 7.8 6.0 76.9 15.1 11.6 76.8 0.8 0.6 75.0
Malaysia 23.1 20.9 90.5 439 39.9 90.9 1.0 0.7 70.0
Mexico 15.9 76 47.8 24.8 11.8 47.6 7.8 37 47.4
Nigeria 39 29 74.4 7.3 5.6 76.7 0.4 0.3 75.0
Pakistan 12.4 11.5 92.7 222 20.6 92.8 2.1 2.0 95.2
Panama 6.1 2.8 45.9 9.4 44 46.8 2.8 1.2 42.9
Philippines 28.3 22.5 79.5 47.7 38.2 80.1 9.0 6.9 76.7
Poland 30.3 27.0 89.1 36.9 B3 90.8 24.4 21.0 86.1
Qatar 12.1 9.5 78.5 20.2 16.5 81.7 3.1 1.7 54.8
Romania 26.7 16.5 61.8 37.4 17.6 471 16.7 14.1 84.4
Russian 39.1 338 86.4 60.2 55.0 914 21.7 16.3 75.1
Federation

Senegal 5.4 49 90.7 10.7 9.7 90.7 0.4 0.3 75.0
Thailand 240 215 89.6 46.6 42.0 90.1 26 2.1 80.8
Turkey 271 238 87.8 415 37.3 89.9 13.1 10.7 81.7
Ukraine 28.8 255 88.5 50.0 454 90.8 11.2 8.9 79.5
United States* 22.3 13.7 61.4 27.0 15.5 57.4 18.1 12.1 66.9
Uruguay 25.0 20.4 81.6 30.7 24.8 80.8 19.8 16.4 82.8
Viet Nam 23.8 19.5 81.9 474 38.7 81.6 14 1.2 85.7

*Shows data for smokers age 18 years and older from the U.S. National Adult Tobacco Survey.
Note: Current smoking is the sum of the prevalences of daily and non-daily smoking.
Sources: Global Adult Tobacco Survey 2008-2014."5 National Adult Tobacco Survey 2013-2014.4
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Figure 2.6  Percentage of Current Smokers Age 15 Years and Over Who are Daily Tobacco Smokers,
by Country, 2008-2014
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Notes: Current smoking is the sum of the prevalences of daily and non-daily smoking. Data presented for the United States is for smokers age 18 and
older based on the National Adult Tobacco Survey.
Sources: Global Adult Tobacco Survey 2008-2014."5 National Adult Tobacco Survey 2013-2014.4

In addition to daily tobacco smoking, another good indicator of addictiveness and tobacco dependence is
the average number of cigarettes smokers use daily (Table 2.6).

The GATS data suggest that, on average, daily smokers consume 10 or more cigarettes per day.

India reported the lowest average number of cigarettes smoked per day per smoker (6.2 cigarettes per
day), but the population of India is known to use ST heavily. The average number of cigarettes smoked
per day by women in India (7.0) was nominally higher than average use by Indian men (6.1). Although
the reported overall prevalence for women for many of the countries was low, mean cigarettes per day of
those who did smoke was quite high in some countries.*®
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Table 2.6  Mean Number of Cigarettes Smoked Per Day Per Smoker, 2008-2014

Country Males Females Both sexes
Argentina 16.6 13.0 15.2
Bangladesh* 5.2 0.8 5.1
China 14.3 10.6 14.2
Egypt 19.3 — 19.4
Greece 21.3 16.8 19.8
India 6.1 7.0 6.2
Indonesia 13.0 8.1 12.8
Kazakhstan 15.2 11.8 14.9
Malaysia 14.0 — 13.9
Mexico 9.7 8.4 94
Nigeria 8.0 — 8.3
Pakistan 13.7 10.3 13.6
Panama 16.3 10.1 14.8
Philippines 11.3 7.0 10.6
Qatar* 17.6 10.9 17.2
Romania 17.7 14.1 16.6
Russian Federation* 18.4 12.6 16.9
Thailand 10.0 9.3 10.0
Turkey 20.3 15.3 19.2
Ukraine 18.2 11.8 16.9
United States 17.0 14.0 15.6
Viet Nam 13.6 10.9 13.5

*Data shown refer to average number of cigarettes smoked by current (daily or non-daily) cigarette smokers. For all other countries, the average number
of cigarettes smoked by daily smokers is presented.
Sources: Global Adult Tobacco Survey 2008-2014."5 National Adult Tobacco Survey 2013-2014.4

Current Cigarette Smoking Among Youth

Information on use of tobacco products by youth was drawn from the Global Youth Tobacco Surveys®
and the Health Behaviour in School-Aged Children surveys.® Adjustments were made to account for the
fact that the GYTS captures information on youth ages 13-15 years, and the HBSC surveys youth ages
11, 13, and 15 years. In addition, the GYTS reports information on cigarette smoking and smokeless
tobacco use, and the HBSC captures information on smoked tobacco (including cigarettes). For data on
tobacco use by youth in the United States, the National Youth Tobacco Survey’ was used.
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Using both GYTS and HBSC data for the period 2007—2014 applied to the 2010 population (Table 2.7
and Figure 2.7), an estimated 7.0% of youth ages 13-15 years worldwide smoked cigarettes. The
prevalence of cigarette smoking for boys (9.4%) was over 2 times that for girls (4.5%). Excluding youth
from the high-income OECD countries, youth from the Americas (13.0%) and European (9.8%) Regions
had the highest prevalence of cigarette smoking compared with youth from any other region.

Table 2.7  Prevalence of Cigarette Smoking Among Youth Ages 13-15 Years, by WHO Region and
Country Income Group, 2007-2014

Estimated prevalence (%) Number of smokers (in thousands)
WHO Region Boys Girls Both sexes Boys Girls Both sexes
Global 9.4 4.5 7.0 17,148 7,658 24,806
African 9.3 3.8 6.6 2,788 1,126 3,914
Americas 13.7 12.2 13.0 2,272 1,954 4,226
Eastern Mediterranean 6.7 1.8 4.3 1,255 317 1,572
European 11.3 8.2 9.8 964 675 1,639
South-East Asia 7.1 2.2 6.6 3,847 1,079 4,926
Western Pacific 10.5 2.2 6.6 3,846 713 4,559
High-income OECD 1.5 10.0 7.0 2,175 1,795 3,970
World Bank country Estimated prevalence (%) Number of smokers (in thousands)
income group Boys Girls Both sexes Boys Girls Both sexes
Global 9.4 4.5 7.0 17,148 7,658 24,806
High-income 1.7 9.9 10.9 2,420 1,940 4,359
Upper middle-income 11.6 5.6 8.7 6,810 3,037 9,846
Lower middle-income 7.5 2.6 5.1 6,340 2,016 8,356
Low-income 8.0 34 5.7 1,579 666 2,245

Notes: WHO = World Health Organization. High-income OECD countries = countries defined as high-income by the Organisation for Economic
Co-operation and Development. High-income OECD countries are excluded from their respective regions. The number of users was calculated by
applying the prevalence rates to the estimates provided for the year 2010 by the United Nations. Country income group classification based on World
Bank Analytical Classifications for 2014.

Sources: Global Youth Tobacco Survey 2007-2014.5 Health Behaviour in School-Aged Children 2013-2014.5
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Figure 2.7  Prevalence of Current Cigarette Smoking Among Youth, by WHO Region, 2007-2014
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United Nations—provided population estimates for the year 2010.

Sources: Global Youth Tobacco Survey 2007-2014.5 Health Behaviour in School-Aged Children 2013-2014.6

Youth from the Eastern Mediterranean Region had the lowest prevalence of cigarette smoking (4.3%).
However, use of other smoked products—especially waterpipe use—is common in this region. An
analysis of GYTS data since 2006 shows that when all smoked products are included, prevalence of
tobacco smoking in youth of the Eastern Mediterranean Region increases to 8.2%, around double that of
cigarette smoking alone. A similar analysis was also conducted for the South-East Asia Region, where
products such as bidis or kreteks are known to be popular; this analysis found an all-tobacco smoking
prevalence rate of 9.1%, which was almost double the 4.7% rate for cigarette smoking alone.’

As shown in Figure 2.8, the prevalence of current cigarette smoking among boys and girls in HICs was
not only relatively high, the difference between prevalence among boys and girls in HICs was much
smaller than in other country income groups, where boys had a much higher current smoking prevalence
than girls.

The analyses undertaken for this monograph raise further concern about the relative increase in tobacco
use by girls. Although the ratio of the 2013 prevalence rate for smoking by men in the Western Pacific
Region (49.4%) compared to the prevalence of smoking among women in that region (2.4%; Table 2.1)
was 20.6, the corresponding ratio between smoking prevalences for boys and girls in that region was
only about 5.0. Similarly, for the South-East Asia Region, the ratio of smoking prevalences for men and
women was 13.2, while the boys-to-girls ratio was only 4.6. And in the African Region, the men-to-
women smoking ratio was 10.7 compared with a boys-to-girls ratio of 2.6. These results indicate that in
the future, the burden of tobacco use in men and women will be more similar than it is today.
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Figure 2.8  Prevalence of Current Cigarette Smoking Among Youth, by Country Income Group,
2007-2014
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Notes: Country income group classification based on World Bank Analytical Classifications for 2014. The number of users was calculated by applying the
prevalence rates to the United Nations—provided population estimates for the year 2010.
Sources: Global Youth Tobacco Survey 2007-2014.5 Health Behaviour in School-Aged Children 2013-2014.6

Global Cigarette Consumption

Using data from Euromonitor International,** WHO found that the world’s smokers consumed

more than 5.6 trillion cigarettes in 2013, compared with 5.2 trillion cigarettes in 2000 (Table 2.8,

Figure 2.9)—an increase of 437 billion sticks, or an 8.4% increase in total cigarette consumption since
2000 (though this rising trend may be leveling off). This change is equivalent to an absolute increase of
33.6 billion sticks per year. In 2013, total annual cigarette consumption was highest in the Western
Pacific Region (2.7 trillion), followed by the high-income OECD countries (1.1 trillion) and the
European Region (0.7 trillion) (Table 2.8). Together, countries in these three areas accounted for 80% of
global cigarette consumption.

The global increase in consumption was substantially higher during the period that preceded the

entry into force of the WHO Framework Convention on Tobacco Control (WHO FCTC) on

February 27, 2005. Between 2000 and 2005, the increase was 49.4 billion sticks per year, compared
with an increase of only 23.8 billion per year between 2005 and 2013. In the high-income OECD
countries in the years 2000-2005, average cigarette consumption declined by 37.2 billion sticks per
year (from 1,669 billion sticks in 2000 to 1,483 billion sticks in 2005). In contrast, these countries
experienced an average reduction of 47.0 billion sticks per year in the years 2005 through 2013. In the
Region of the Americas (excluding Canada and the United States, which are high-income OECD
countries) the volume of cigarettes consumed in 2000 was 242 billion sticks, which increased rapidly to
270 billion sticks in 2001, after which the volume remained relatively stable through 2005. Since 2005
the volume of cigarettes consumed in the Americas has declined steadily, reaching 210 billion sticks in
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2013. In the European Region (again, excluding high-income OECD countries), annual consumption
increased rapidly from 690 billion sticks in 2000 to a high of 856 billion sticks in 2008 and has
consistently declined since then, reaching 706 billion sticks in 2013 (Table 2.8).%

Table 2.8  Global Consumption of Cigarette Sticks (in Billions), by WHO Region and Country Income
Group, 2000-2013

WHO Region 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Global 5204 5284 5299 5340 5389 5451 5543 5,645 5,725 5738 5721 5742 5743 5,641

African 123 122 123 123 121 122 121 121 122 123 124 125 126 126

Americas 242 270 265 267 266 268 267 264 252 244 241 232 22 210

Eastern 293 304 315 316 329 335 354 35 367 377 352 357 342 326

Mediterranean

European 690 727 749 75 770 803 822 828 86 834 792 770 758 706

South-East Asia 354 336 326 334 351 365 375 386 396 408 418 438 454 41

Western Pacific 1,834 1,873 1,893 1,939 2,003 2,076 2,142 2263 2346 2432 2531 2,619 2,681 2,695

High-income 1,669 1,652 1,627 1,607 1,549 1483 1461 1425 1386 1,320 1,262 1,200 1,162 1,107

OECD

World Bank

country income

group 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Global 5204 5284 5299 5340 5389 5451 5543 5,645 5725 5738 5721 5742 5743 5,641

High-income 2,040 2,034 2016 1,997 1948 1,906 1,896 1,854 1,837 1,766 1,700 1,633 1,592 1,514

Upper middle- 2,381 2,454 2472 2515 2588 2653 2,727 2833 2918 2991 3,041 3134 3,178 3,165

income

Lower middle- 670 688 699 716 741 777 802 836 841 847 843 837 830 820

income

Low-income 113 108 111 113 113 115 118 123 129 134 137 139 143 143

Notes: WHO = World Health Organization. High-income OECD countries = countries defined as high-income by the Organisation for Economic Co-

operation and Development. High-income OECD countries are excluded from their respective regions. Country income group classification based on
World Bank Analytical Classifications for 2013.
Source: Euromonitor International 2016.12
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Figure 2.9  Global Consumption of Cigarette Sticks (in Billions), by WHO Region, 2000-2013
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The African Region has experienced a subtle but visible increase in the recent past. During the period
2000-2009, between 121 and 123 billion sticks were consumed each year. Since 2008, consumption has
increased steadily, reaching 126 billion sticks in 2013. The Eastern Mediterranean Region has also
experienced an interesting change. Between 2000 and 2009, consumption in the Eastern Mediterranean
Region increased steadily from 293 billion sticks to 377 billion sticks, after which consumption declined
to 326 billion sticks in 2013. However, the Eastern Mediterranean Region has been subject to substantial
political turmoil and conflict in the past few years, and the resulting breakdown in law and order in
several Member States appears to have resulted in substantial importation of illicit cigarettes.'” In
addition, use of waterpipes has increased substantially in this region, and large numbers of cigarette
smokers may have switched to waterpipes in the recent past.

The remaining two regions, by far the most populous regions of the world, have experienced substantial
increases in consumption—a 33.1% increase in South-East Asia, from 354 billion sticks consumed in
2000 to 471 billion sticks in 2013, and a 47.0% increase in the Western Pacific (excluding high-income
OECD countries such as Australia, Japan, Republic of Korea, and others), from 1,834 billion sticks
consumed in 2000 to 2,695 billion sticks in 2013.'2
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The trends in cigarette consumption by WHO Region are consistent with trends in consumption by
World Bank country income group (Figure 2.10). Annual cigarette consumption decreased by 25.5% in
HICs, from 2,040 billion sticks consumed in 2000 to 1,514 billion sticks in 2013. In contrast,
consumption increased in all other country income groups. Consumption in low-income countries
increased by 26.3% from 2000 to 2013; most of this increase occurred between 2005 and 2013. From
2000 through 2005, consumption remained relatively unchanged at around 113 billion sticks. In lower
middle-income countries consumption increased rapidly between 2000 and 2009 from 670 billion sticks
to 847 billion sticks. After 2009, consumption declined, reaching 820 billion sticks in 2013. Upper
middle-income countries, which account for 56.1% of global consumption, experienced an 11.4%
increase between 2000 and 2005 compared with a 19.3% increase in the period 2005-2013.*

Figure 2.10 Global Consumption of Cigarette Sticks (in Billions), by Country Income Group, 2000-2013
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Source: Euromonitor International 2016.12

Global Cigarette Consumption Per Capita

As shown in Table 2.9 and Figure 2.11, annual per capita cigarette consumption among people

age 15 and older around the world has declined steadily since 2000. The major driver of that reduction
has been the decline in per capita consumption in high-income OECD countries, from 2,246 cigarettes
per person in 2000 to 1,459 cigarettes per person in 2013. Per capita consumption also declined in the
Region of the Americas (excluding Canada and the United States, which are high-income OECD
countries), from 894 in 2000 to 587 in 2013. In the African Region, despite a small increase in overall
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consumption in the region, per capita consumption fell from 379 cigarettes per person in 2000 to 255 per
person in 2013. On the other hand, two regions experienced large increases: In the European Region,
excluding high-income OECD countries, per capita consumption increased from 1,984 cigarettes per
person in 2000 to 2,322 cigarettes per person in 2013; and in the Western Pacific Region, from 1,661
cigarettes per person in 2000 to 1,965 cigarettes per person in 2013.*

Table 2.9  Per Capita Consumption of Cigarette Sticks Among People Age 15 Years and Older, by WHO
Region and Country Income Group, 2000-2013

WHO Region 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Global 1,226 1,222 1,203 1,90 1,479 1171 1171 1,174 1172 1,157 1,137 1,125 1,110 1,077
African 379 362 348 333 323 317 306 294 287 279 272 265 260 255
Americas 894 864 816 706 774 745 736 718 710 696 677 634 603 587
Eastern 889 881 887 1,028 1,033 1,036 1,007 1,016 1,004 1,029 1,005 1,008 1,008 918
Mediterranean

European 1,984 2018 2,030 2,147 2245 2295 2,299 2326 2409 2453 2458 2529 2454 2322

South-East Asia 361 339 336 340 316 301 301 311 317 320 324 326 329 332
Western Pacific 1,661 1,653 1,671 1,681 1,685 1669 1673 169 1,724 1751 1823 1864 1909 1,965

High-income 2246 2213 2127 2,094 2,05 2,007 195 1,879 1,782 1,742 1,686 1,625 1,537 1,459
OECD

World Bank

country income

group 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Global 1,226 1,222 1,203 1,190 1,279 11471 11471 1174 1172 1,157 1,137 1,425 1,110 1,077

High-income 2,142 2117 2,080 2,041 1973 1913 1886 1828 1,795 1,712 1,636 1,562 1514 1,433

Upper middle- 1,509 1526 1507 1502 1516 1526 1544 1580 1606 1,625 1,633 1,665 1,672 1,650
income

Lower middle- 498 501 497 499 505 518 524 535 528 522 509 496 483 469
income
Low-income 305 286 285 283 274 272 273 279 285 288 287 284 284 276

Notes: WHO = World Health Organization. High-income OECD countries = countries defined as high-income by the Organisation for Economic
Co-operation and Development. High-income OECD countries are excluded from their respective regions. Country income group classification based
on World Bank Analytical Classifications for 2013.

Source: Based on data from Euromonitor International 2016.'2 For more information, see the Statistical Annex.
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Figure 2.11 Global Per Capita Cigarette Consumption Among People Age 15 Years and Older, by WHO
Region, 2000-2013
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Co-operation and Development. High-income OECD countries are excluded from their respective regions.
Source: Based on data from Euromonitor International 2016.'2 For more information, see the Statistical Annex.

As shown in Table 2.9 and Figure 2.12, data for World Bank country income groups show a similar
picture. HICs experienced a substantial reduction, from 2,142 cigarettes per person in 2000 to 1,433 in
2013. Per capita consumption in lower middle-income countries remained essentially unchanged
between the year 2000 and the years 2010-2013, despite an increase in the mid-2000s. Upper middle-
income countries, however, generally experienced increases between 2000 (1,509 cigarettes per person),
2012 (1,672), and 2013 (1,650).%
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Figure 2.12 Per Capita Cigarette Consumption Among People Age 15 Years and Older, Globally and by
Country Income Group, 2000-2013
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Source: Based on data from Euromonitor International 2016.'2 For more information, see the Statistical Annex.

Smokeless Tobacco Products
Prevalence of Smokeless Tobacco Use Among Adults

WHO estimates that there are at least 346 million adult ST users worldwide. As shown in Table 2.10,
the South-East Asia Region has by far the largest number of adult ST users, with 296.9 million users
(86% of the total number of ST users worldwide). India has the largest number of ST users of any
country (152.4 million men and 80.8 million women users),*® followed by Bangladesh (16.5 million men
and 18.7 million women users).'® (Note that, as described in the Statistical Annex, many countries lack
adequate surveillance data for ST. Additionally, the NCI-CDC report Smokeless Tobacco and Public
Health: A Global Perspective® also concluded that in many regions, including some where ST use is
highly prevalent, surveillance of ST use is inadequate.)
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There is concern that the introduction of new ST products and their marketing to new users may lead to
increased tobacco use in countries or populations where it had previously been low. In some HICs,
cigarette manufacturers have introduced ST products with attractive flavorings, such as mint or fruit
flavors, and new nicotine delivery methods, such as lozenges or small pouches that allow for more
concealed use. For example, sales of moist snuff products (including snus) in the United States increased
65.6% between 2005 and 2011.%

Table 210 Prevalence of Adult Current Smokeless Tobacco Use, by WHO Region and Country Income

Group, 2010

Estimated prevalence (%) Number of ST users (in millions)
WHO Region Men Women Both sexes Men Women Both sexes
Global 8.4 4.6 6.5 223.3 122.7 346.0
African 2.8 2.1 24 7.6 5.9 134
Americas 0.6 0.2 0.4 1.3 0.5 1.8
Eastern Mediterranean 4.1 14 2.9 9.0 2.8 11.8
European 2.1 0.1 1.0 3.4 0.2 3.6
South-East Asia 274 16.5 220 187.3 109.6 296.9
Western Pacific 1.0 0.4 0.7 6.5 2.8 9.2
High-income OECD 1.9 0.2 1.2 8.2 1.0 9.2
World Bank country Estimated prevalence (%) Number of ST users (in millions)
income group Men Women Both sexes Men Women Both sexes
Global 8.4 4.6 6.5 223.3 122.7 346.0
High-income 1.7 0.2 1.1 8.9 1.2 10.1
Upper middle-income 1.0 0.5 0.7 9.4 4.5 13.8
Lower middle-income 19.0 10.2 14.6 171.7 90.7 262.3
Low-income 12.7 9.8 11.2 33.3 26.4 59.7

Notes: WHO = World Health Organization. ST = smokeless tobacco. High-income OECD countries = countries defined as high-income by the
Organisation for Economic Co-operation and Development. High-income OECD countries are excluded from their respective regions. Country income
group classification based on World Bank Analytical Classifications for 2014.

Source: Based on data from World Health Organization 2015." For more information, see the Statistical Annex.

Prevalence of Smokeless Tobacco Use Among Youth

Using data from the Global Youth Tobacco Surveys, WHO has estimated that at least 12.8 million
youth ages 13-15 globally used ST in 2010, a prevalence of 3.6% (Table 2.11). This compares with a
prevalence rate of 7.0% for youth cigarette smoking (24.8 million youth). The number of boys using
ST was 8.6 million compared with 4.2 million girls, for a ratio of 2 boy users for every girl user. These
prevalence rates and absolute numbers of users were derived by applying prevalence data for surveys
carried out between 2007 and 2014 to the 2010 regional and global 13- to 15-year-old populations

(as estimated by the UN Population Division).’

I 52



Monograph 21: The Economics of Tobacco and Tobacco Control

Table 2.11 Prevalence of Smokeless Tobacco Use Among Youth Ages 13-15 Years, by WHO Region and
Country Income Group, 2007-2014

Estimated prevalence (%) Number of ST users (in thousands)
WHO Region Boys Girls Both sexes Boys Girls Both sexes
Global 4.7 25 3.6 8,588 4,242 12,831
African 2.2 15 1.8 652 432 1,084
Americas 24 1.6 2.0 390 255 645
Eastern Mediterranean 4.7 3.2 3.9 874 568 1,442
European 1.3 1.1 1.2 114 91 205
South-East Asia 9.7 49 74 5,222 2,458 7,680
Western Pacific 1.8 0.9 1.4 659 309 968
High-income OECD 3.6 0.7 22 677 130 807
World Bank country Estimated prevalence (%) Number of ST users (in thousands)
income group Boys Girls Both sexes Boys Girls Both sexes
Global 4.7 25 3.6 8,588 4,242 12,831
High-income 3.6 0.8 2.2 742 161 903
Upper middle-income 2.0 1.2 1.6 1,165 647 1,812
Lower middle-income 7.2 3.8 5.6 6,070 3,004 9,074
Low-income 3.1 22 26 612 430 1,043

Notes: WHO = World Health Organization. ST = smokeless tobacco. High-income OECD countries = countries defined as high-income by

the Organisation for Economic Co-operation and Development. High-income OECD countries are excluded from their respective regions. Country income
group classification based on World Bank Analytical Classifications for 2010. The number of users was calculated by applying the prevalence rates to the
United Nations—provided population estimates for the year 2010.

Source: Based on data from Global Youth Tobacco Survey 2007-2014.5 For more information, see the Statistical Annex.

Youth in the South-East Asia Region had the highest prevalence of ST use in 2010 (7.4%), as well as the
highest ST prevalence among both boys (9.7%) and girls (4.9%) (Table 2.11 and Figure 2.13). Youth ST
users in the South-East Asia Region accounted for 60% of all ST users ages 13-15 years in the world.”
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Figure 2.13 Prevalence of Smokeless Tobacco Use Among Youth Ages 13-15 Years, by WHO Region,
2007-2014
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Notes: WHO = World Health Organization. High-income OECD countries = countries defined as high-income by the Organisation for Economic
Co-operation and Development. High-income OECD countries are excluded from their respective regions. The number of users was calculated by
applying the prevalence rates to the United Nations—provided population estimates for 2010.

Source: Based on data from Global Youth Tobacco Survey 2007-2014.5 For more information, see the Statistical Annex.

The prevalence of ST use is greater in low-income and lower middle-income countries than in high-
income and upper middle-income countries, particularly among youth (Table 2.11 and Figure 2.14). In
contrast, the prevalence of cigarette smoking is greater in high-income and upper middle-income
countries than in lower middle-income and low-income countries (Table 2.1 and Figure 2.1).
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Figure 2.14 Prevalence of Smokeless Tobacco Use Among Youth Ages 13-15 Years, by Country Income
Group, 2007-2014
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Notes: Country income group classification based on World Bank Analytical Classifications for 2014. The number of users was calculated by applying the
prevalence rates to the United Nations—provided population estimates for 2010.

Source: Based on data from Global Youth Tobacco Survey 2007-2014.5 For more information. see the Statistical Annex.

Other Tobacco Products

As new products and marketing strategies emerge and globalization, population migration, and tobacco
control policies alter the environment, studying patterns of tobacco consumption becomes more
challenging. Some tobacco control experts warn that the increased marketing of other tobacco products,
such as snus or modified cigarettes, could have an adverse health impact by appealing to young people
or new users, or by assisting smokers to maintain their nicotine dependence.?

In the past decade, ENDS, often marketed as an alternative to conventional cigarettes, have been
increasingly promoted and used worldwide. Prevalence of having ever used ENDS was 12.6%
among U.S. adults in 2014,%* and ENDS use rose from 7% to 12% among European Union residents
age 15 years and over between 2012 and 2014.%°

ENDS pose new research and regulatory challenges, as the safety of these products and their efficacy for
smoking cessation remain unclear.?®*® Some countries have banned the sale and marketing of these
products (e.g., Panama,?**° Singapore,® Thailand,** and Uruguay®®). The European Union enacted a
revised Tobacco Products Directive that includes regulation of ENDS products, and several U.S. states
and localities have enacted smoke-free policies and/or laws restricting minors’ access to these
products.?®*3° In November 2015, the United Kingdom’s Medicines and Healthcare Products

Regulatory Agency licensed a British American Tobacco ENDS called ‘e-Voke’ for medical use as a
smoking cessation device.*®
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Globalization and population migration are also contributing to a changing tobacco landscape, leading
to the emergence of non-traditional products within regions and among populations where their use had
previously not been a concern. Examples include use of ST and waterpipes. South Asian emigrants

have brought to their new countries products that are commonly used in their countries of origin

(e.g., smokeless tobacco). ST products are also marketed to the large Asian immigrant labor force in

the Eastern Mediterranean Region.® Changing social norms and the denormalization of cigarette
smoking might contribute to the increased attractiveness of smokeless products in places where smoking
is declining. Traditionally used among men in the Middle East and North Africa, waterpipe smoking is
increasing in many countries where it was previously unknown.*”*° The introduction of products to new
markets may influence patterns of tobacco use in those countries and, in turn, impact public health.

Exposure to Secondhand Smoke

Secondhand smoke (sometimes referred to as passive smoking, environmental tobacco smoke, or
tobacco smoke pollution) is a mixture of sidestream smoke from the burning tip of cigarettes or other
smoked tobacco products, and mainstream smoke exhaled by the smoker. At least 50 carcinogenic
chemicals have been identified in SHS,* and scientific evidence indicates that there is no safe level of
exposure to SHS.** People in low-income countries and of lower educational attainment are less likely to
be aware of the risks of SHS exposure or to take precautions to protect children and other nonsmokers in
the family.***

Cross-sectional data collected in 2006 from households in 31 countries (12 countries in Asia, 9 in the
Americas, 3 in the Middle East, and 7 in Europe [not including Western Europe and the United States])
showed that air nicotine concentrations were 17 times higher in households with a smoker than in those
without a smoker, and 12.9 times higher in households that permitted smoking indoors than in those that
prohibited it.* This study also showed that hair nicotine concentrations collected from women and
children in 1,200 of these households increased with the number of smokers in the household.*

As described further in chapter 6, comprehensive smoke-free policies—those that, by law, completely
prevent smoking in all enclosed indoor workplaces, public places, and transportation—are now in place
in many countries. Article 8 of the WHO FCTC obligates Parties to the treaty to adopt and implement
effective measures to protect people from exposure to SHS in indoor workplaces, public transport,
indoor public places, and, as appropriate, other public places. However, exposure to SHS in the
workplace, in public places, and in the home remains common.

Data on exposure to SHS in the 26 countries that have completed a Global Adult Tobacco Survey as
well as in the United States (Table 2.12) show a very broad range of SHS exposure levels at work (from
5.6% to 69.1%) and at home (from 4.4% to 78.4%). In all 27 countries, men were more likely than
women to be exposed to SHS at work. Exposure at home was often similar between men and women; in
general, women’s greatest exposure occurred at home rather than at work.
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Table 2.12 Adult Exposure to Secondhand Smoke at Work and at Home in Selected Countries, 2008-2014

At work At home
Male Female Both Male-female Male Female Both Male-female

Country (%) (%) sexes (%) ratio (%) (%) sexes (%) ratio
Argentina 38.5 24.1 31.6 1.6 34.1 31.9 33.0 1.1
Bangladesh 67.8 30.4 63.0 2.2 — — — —
Brazil 28.5 20.4 244 1.4 28.9 27.0 27.9 1.1
China 71.1 53.2 63.3 1.3 70.5 63.9 67.3 1.1
Egypt 62.4 54.0 60.7 1.2 68.1 73.6 70.8 0.9
Greece 58.8 41.8 52.3 1.4 68.9 62.5 65.7 1.1
India 322 19.4 29.9 1.7 52.2 52.5 52.3 1.0
Indonesia 58.0 414 51.3 1.4 81.4 75.4 78.4 1.1
Kazakhstan 247 12.9 19.0 1.9 16.7 1.4 13.8 1.5
Kenya 23.0 11.5 17.6 2.0 16.8 12.0 14.3 1.4
Malaysia 46.2 30.1 39.8 1.5 43.3 33.3 38.4 1.3
Mexico 23.3 13.9 19.7 1.7 174 18.2 17.8 1.0
Nigeria 21.1 12.0 17.3 1.8 7.7 5.6 6.6 1.4
Pakistan 72.5 37.3 69.1 1.9 50.8 45.7 48.3 1.1
Panama 7.4 3.7 5.6 2.0 5.3 3.5 4.4 1.5
Philippines 433 28.8 36.9 15 50.9 46.7 48.8 1.1
Poland 41.3 24.9 33.6 1.7 44.9 43.6 44.2 1.0
Qatar 13.7 7.8 12.0 1.8 16.7 17.0 16.8 1.0
Romania 36.8 31.2 34.2 1.2 37.7 33.2 35.4 1.1
Russian 45.7 25.7 34.9 1.8 36.7 33.0 34.7 1.1
Federation

Senegal 33.0 25.1 30.4 1.3 245 19.0 21.6 1.3
Thailand 39.9 32.3 36.0 1.2 37.1 22.8 30.5 1.6
Turkey 17.8 9.6 15.6 1.9 39.2 37.4 38.3 1.0
Ukraine 44.0 229 34.0 1.9 33.6 28.1 30.6 1.2
United States* 27.6 20.1 24.0 14 4.7 41 44 1.1
Uruguay 214 11.8 16.5 1.8 320 26.7 29.2 1.2
Viet Nam 68.7 414 55.9 1.7 77.2 69.2 73.1 1.1

*Data presented for the United States is based on the National Adult Tobacco Survey.

Sources: Global Adult Tobacco Survey 2008-2014."5 National Adult Tobacco Survey 2013-2014.4
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According to a similar analysis using data from the Global Youth Tobacco Surveys (Tables 2.13 and
2.14), a substantial proportion of youth ages 13 to 15 years reported being exposed to SHS, both inside
and outside the home. As many as 116 million youth in this age group reported SHS exposure at home,
and 173 million reported exposure outside the home. The actual number of youth exposed is likely to
be substantially higher, as most of these 13- to 15-year-olds would have siblings who also would have

been exposed.

Table 2.13 Percentage of Youth Ages 13-15 Years Exposed to Secondhand Smoke Inside the Home, by
WHO Region and Country Income Group, 2007-2014

Estimated prevalence (%)

No. exposed to SHS (in thousands)

WHO Region Boys Girls Both sexes Boys Girls Both sexes
Global 33.9 31.3 32.6 62,068 53,817 115,885
African 28.8 27.3 28.1 8,606 8,005 16,611
Americas 28.3 271 21.7 4,676 4,331 9,007
Eastern Mediterranean 28.5 26.1 27.3 5,336 4,652 9,989
European 51.9 56.2 54.0 4,451 4,612 9,063
South-East Asia 31.0 254 28.3 16,728 12,664 29,392
Western Pacific 46.8 43.6 45.3 17,128 14,266 31,394
High-income OECD 271 294 28.2 62,068 53,817 115,885
World Bank country Estimated prevalence (%) No. exposed to SHS (in thousands)
income group Boys Girls Both sexes Boys Girls Both sexes
Global 33.9 31.3 32.6 62,068 53,817 115,885
High-income 36.5 39.0 37.7 5,712 5,836 11,548
Upper middle-income 41.0 38.2 39.6 24,214 21,085 45,298
Lower middle-income 30.8 26.7 28.8 26,194 21,525 47,719
Low-income 32.1 21.7 29.9 5,949 5,372 11,320

Notes: WHO = World Health Organization. SHS = secondhand smoke. High-income OECD countries = countries defined as high-income by the

Organisation for Economic Co-operation and Development. High-income OECD countries are excluded from their respective regions. The number of
youth exposed was calculated by applying the prevalence rates to the United Nations—provided population estimates for 2010. Country income group
classification based on World Bank Analytical Classifications for 2014.

Source: Based on data from Global Youth Tobacco Survey 2004—-2014.5 For more information, see the Statistical Annex.
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Table 2.14 Percentage of Youth Ages 13-15 Years Exposed to Secondhand Smoke Outside the Home, by
WHO Region and Country Income Group, 2007-2014

Estimated prevalence (%) No. exposed to SHS (in thousands)
WHO Region Boys Girls Both sexes Boys Girls Both sexes
Global 50.0 41.7 43.9 91,650 82,010 173,660
African 52.6 49.6 51.1 15,691 14,530 30,221
Americas 45.8 40.8 43.3 7,564 6,514 14,078
Eastern Mediterranean 43.5 37.0 40.3 8,149 6,609 14,758
European 75.4 75.1 75.3 6,462 6,161 12,623
South-East Asia 40.1 34.4 374 21,649 17,167 38,815
Western Pacific 62.8 62.2 62.5 23,017 20,354 43,371
High-income OECD 48.0 59.3 53.5 9,117 10,676 19,793
World Bank country Estimated prevalence (%) No. exposed to SHS (in thousands)
income group Boys Girls Both sexes Boys Girls Both sexes
Global 50.0 47.7 48.9 91,650 82,010 173,660
High-income 56.8 63.7 60.1 9,963 11,374 21,337
Upper middle-income 51.2 47.6 494 34,277 30,370 64,647
Lower middle-income 42.9 38.2 40.6 37,091 30,922 68,013
Low-income 57.3 51.3 54.3 10,319 9,343 19,662

Notes: WHO = World Health Organization. SHS = secondhand smoke. High-income OECD countries = countries defined as high-income by the
Organisation for Economic Co-operation and Development. High-income OECD countries are excluded from their respective regions. The number of
youth exposed was calculated by applying the prevalence rates to the United Nations—provided population estimates for 2010. Country income group
classification based on World Bank Analytical Classifications for 2014.

Source: Based on data from Global Youth Tobacco Survey 2004—-2014.5 For more information, see the Statistical Annex.

Tobacco-Related Health Disparities

WHO has called attention to the “vicious cycle of tobacco and poverty” and recognizes that the death,
disease, loss of income, and loss of productivity due to tobacco all contribute to poverty, along with the
diversion of household funds from necessary resources, such as food, shelter, and education, to tobacco
purchases.***® (See chapter 16 for additional information.)

National surveillance data from the United States, Australia, and other HICs have documented an
increasingly disproportionate burden of tobacco use and exposure to SHS, and as a consequence, a
higher level of tobacco-related ill health and death among lower socioeconomic groups within these
countries. In the United States, although tobacco smoking prevalence has declined across all income
categories, smoking has declined less among people living below the poverty line. Socioeconomic
position has been typically defined by family/household income or poverty status, educational
attainment, and occupational category (e.g., working class or blue-collar occupations versus professional
or white-collar occupations).*’~* Tobacco-related health disparities (TRHDs) have also been
documented across other factors, such as gender, ethnicity, neighborhood poverty level, and
geographical region,*49>4%°
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Similarly, the Australian Institute of Health and Welfare®® has reported that people of the lowest
socioeconomic status (SES), whether measured by income or by completed level of education, were
almost three times more likely to smoke daily compared with people of the highest SES (19.9% versus
6.7%, respectively). Similar trends are seen in European countries, where overall tobacco smoking
prevalence is gradually yet steadily declining while becoming more concentrated among lower SES
populations than among their more prosperous counterparts.®’®

Until relatively recently, most of the evidence on TRHDs across the globe has come from studies
conducted in HICs. Evidence of a disproportionate burden of tobacco use among the poor and other
less-resourced populations has become increasingly available.”®*® WHO World Health Survey data for
48 LMICs in all WHO Regions were analyzed to examine socioeconomic inequality in smoking among
men and women age 18 years and older.®® These data showed that smoking was more prevalent among
poor men in most countries, and that the poorest men were more than 2.5 times more likely to smoke
than the richest men in many countries. Socioeconomic inequality in women was more varied, showing
higher prevalences of tobacco smoking among the rich in some countries and among the poor in other
countries. In 20 countries, the poorest women had a statistically significant higher prevalence of
smoking compared with the richest women. In contrast, in 9 mostly middle-income Eastern European
countries, the richest women were more likely to smoke than the poorest women.

Health Consequences of Tobacco Use
Tobacco Use, Secondhand Smoke Exposure, and Disease

Decades of research have conclusively established that tobacco use, and in particular cigarette smoking,
causes numerous serious illnesses, including cancer, cardiovascular disease and stroke, and pulmonary
disease. As shown in Figure 2.15, major diseases causally linked to cigarette smoking include diseases
of the circulatory system (e.g., ischemic heart and cerebrovascular diseases); cancers of the trachea,
bronchus and lung, esophagus, oropharynx, larynx, stomach, liver, pancreas, kidney and ureter, cervix,
bladder, colon/rectum, as well as acute myeloid leukemia; chronic respiratory diseases (e.g., asthma,
chronic obstructive pulmonary disease); and metabolic diseases such as diabetes mellitus.** The U.S.
Surgeon General has stated that “cigarette smoking has been causally linked to diseases of nearly all
organs of the body, to diminished health status, and to harm to the fetus. Even 50 years after the first
Surgeon General’s report, research continues to newly identify diseases caused by smoking.”®"" Such
common diseases as diabetes mellitus, rheumatoid arthritis, and colorectal cancer were causally linked
to smoking by this more recent research.
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Figure 2.15 Health Consequences Causally Linked to Smoking
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The health hazards of exposure to SHS are also now well established. These include cancer, respiratory
and cardiovascular diseases in adults, as well as disease and death in infants and children (Figure 2.16).
The International Agency for Research on Cancer (IARC) has concluded that SHS is carcinogenic to
humans (Group 1).°

Both tobacco use and SHS exposure during pregnancy have been conclusively linked to harm to the
developing fetus. Active cigarette smoking by the mother increases the risk for ectopic pregnancy,
premature rupture of membranes, abruptio placentae, placenta previa, miscarriage, stillbirth, preterm
birth, low birth weight, small for gestational age, some congenital anomalies, and sudden infant death
syndrome (SIDS). Women who are exposed to SHS while pregnant are also at increased risk for having
babies with low birth weight.?*%*
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Figure 2.16 Health Consequences Causally Linked to Secondhand Smoke Exposure
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Stages of the Tobacco Epidemic and Global Implications

To understand the evolution of the tobacco epidemic in all countries, regardless of income level, and the
potential impact of tobacco use on morbidity and mortality over time, Lopez and colleagues®® proposed
a descriptive model of smoking prevalence and mortality in 1994. This model was based on a careful
analysis of changes in tobacco use over time and of mortality attributable to tobacco in the United States
and selected HICs. When Lopez and colleagues first proposed this model, many LMICs had been
exposed to tobacco use for only a short time compared with HICs. Many LMICs have now been
subjected to tobacco industry marketing and distribution processes for at least 30 years—Ilong enough
for the health consequences of tobacco use to become apparent (Figure 2.17). Countries with the longest
history of tobacco use and relatively strong tobacco control measures are generally thought to be in
Stage IV of the model; countries with shorter histories of exposure to tobacco are expected to transition
from Stage | to Stage IV. The model indicates that countries in the early stages of the epidemic could
take several decades to see a decrease in tobacco-related mortality. Implementation of strong tobacco
control measures can hasten progression through the stages, possibly leading to lower prevalence and
improved health outcomes sooner. Indeed, strong tobacco control measures may help ensure that
countries in the early stages of the epidemic never progress to the later stages at all.
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Figure 2.17 Four-Stage Model of the Cigarette Epidemic
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Reproduced from “A descriptive model of the cigarette epidemic in developed countries,” Lopez A, Collishaw N, Piha T, volume 3(3), p. 246, with
permission from BMJ Publishing Group Ltd.

In 2012, Thun and colleagues®® updated the model to describe the stages of the epidemic separately for
men and women so as to increase the model’s utility for countries (primarily low-income and low- and
middle-income countries) where women’s tobacco use rates remain low.

Impact of Tobacco on Noncommunicable Diseases

According to the WHO Global Report: Mortality Attributable to Tobacco,® worldwide, 12% of all adult
deaths (>30 years of age and older) are attributed to tobacco (16% among men, 7% among women).
Deaths from noncommunicable diseases (NCDs) currently account for nearly 70% of all deaths
globally.®” Tobacco is widely acknowledged to be one of the major risk factors for NCD deaths; indeed,
worldwide, approximately 14% of adult deaths from NCDs are attributed to tobacco use, including

10% of all adult deaths from cardiovascular diseases (14% among men; 6% among women), and 22% of
all adult deaths from cancer (32% among men, 11% among women). The vast majority (71%) of adult
lung cancer deaths (78% among men, 53% among women) were attributable to tobacco. In addition,
36% of all adult deaths from diseases of the respiratory system were attributable to tobacco (42% among
men, 29% among women). Tobacco smoking is also an important causal factor for chronic obstructive
pulmonary disease (COPD) and is responsible for more than 75% of cases worldwide.®® In 2004 about
49% of COgPD deaths among adult men and 34% of COPD deaths among adult women were attributable
to tobacco.
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Impact of Tobacco on Communicable Diseases

Approximately 5% of global deaths from communicable diseases are attributed to tobacco, including
7% of all deaths due to tuberculosis (TB) and 12% of deaths due to lower respiratory infections.® The
vast majority of tobacco-related TB deaths occur in LMICs.* A systematic review by WHO™ found a
significant positive relationship between exposure (passive or active) to tobacco smoke and TB infection
and disease, independent of various potential confounders including alcohol use and socioeconomic
status. Recurrent TB and mortality resulting from TB were also associated with active smoking.”
Recent research suggests that cigarette smoking doubles the risk of recurrent TB in those previously
treated, complicating disease control efforts.” Data from India show that tobacco smoking increases the
risk of dying from TB by two to four times, and accounts for about half of TB deaths in men.’>"

Impact of Tobacco Mortality, by Region

Data reported by WHO showed that, in 2004, the number of deaths attributable to tobacco was greatest
in the European Region (1.47 million deaths), followed by the Western Pacific Region (1.41 million
deaths), the South-East Asia Region (1.04 million deaths), and the Americas Region (0.86 million
deaths). In addition, tobacco use caused 0.15 million deaths in the African Region and 0.19 million
deaths in the Eastern Mediterranean Region.”® According to these data, nearly 70% of deaths attributable
to tobacco worldwide occurred in LMICs.” Death rates for diseases caused by smoking were lower in
low-income countries than in middle-income countries and HICs, reflecting the lower past smoking rates
in low-income countries and the higher past smoking rates in middle-income countries and HICs.

Tobacco use was a leading health risk in HICs, causing 1.5 million deaths, or 17.9% of total mortality,
in those countries. In middle-income countries, 2.6 million deaths, or 10.8% of deaths, were attributable
to tobacco use. In low-income countries, tobacco use caused 1 million deaths, or 3.9% of deaths.”
Because of the lengthy time lags for the development of cancers and chronic respiratory diseases
associated with tobacco smoking, deaths from these illnesses in LMICs—and among women in many
regions—may continue to rise, even if smoking prevalence remains the same or decreases.

Disease Burden Attributable to Secondhand Smoke Exposure

Based on analyses of 2004 data, SHS exposure was estimated to have caused more than 600,000 deaths
worldwide (accounting for 1% of global mortality), including 379,000 deaths from ischemic heart
disease, 166,000 from lower respiratory infections, 35,800 from asthma, and 21,400 from lung cancer.”®
Twenty-eight percent of deaths from SHS exposure occurred in children. Of adult deaths attributable to
SHS exposure, about 47% occurred in women. In addition, global data showed that 10.9 million
disability-adjusted life-years (DALYS) were lost in 2004 because of SHS exposure, which accounted for
about 0.7% of the total worldwide burden of diseases in DALY's. Children bear 61% of the burden in
DALYSs. The largest disease burdens were from lower respiratory infections in children younger than

5 years old (5.9 million), ischemic heart disease in adults (2.8 million), and asthma in adults

(1.2 million) and children (0.7 million).? In the United States, nonsmokers’ SHS exposure has been
shown to increase the risk of developing coronary heart disease; to increase the risk of suffering a stroke
(by 20%-30% for those exposed to SHS); to increase the risk of diabetes by 30%-40%; and to increase
the risk of developing cancers, notably lung cancer, by about 25%.%
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Summary

Around the world, the health burden of tobacco use is enormous. At present, about 6 million people die
each year from tobacco use; this figure is projected to grow to 8 million by 2030, with the vast majority
(80%) of deaths anticipated to occur in low- and middle-income countries. A wide variety of tobacco
products—both smoked products (cigarettes, cigars, kreteks, bidis, and waterpipe) and a diverse group
of smokeless tobacco products—are in use worldwide. Manufactured cigarettes, however, account for
92.3% of tobacco sales worldwide; thus they are responsible for by far the most of tobacco-caused
disease and death. Secondhand smoke, a mixture of sidestream smoke from the burning tip of cigarettes
or other smoked tobacco products and mainstream smoke exhaled by the smoker, is a cause of disease
and death in adults and children. Tobacco use and secondhand smoke exposure are now recognized as
important causes of noncommunicable disease, communicable disease, and harm during pregnancy.
Tobacco use is estimated to cause 12% of deaths among persons aged 30 and over worldwide; this
represents about 14% of deaths from noncommunicable diseases (such as cancer, cardiovascular disease,
and lung disease) and 5% of deaths from communicable diseases (such as tuberculosis and lower
respiratory tract infections). Additionally, tobacco use contributes to and exacerbates poverty, which
itself contributes to ill health.

About 21% of the world’s population age 15 and over (about 1.1 billion people) are current smokers—
about 35% of males and 6% of females. Tobacco is a highly addictive substance, and the vast majority
of users smoke on a daily basis. With the exception of the African and Eastern Mediterranean Regions,
smoking prevalence is declining in all world regions; about half of all smokers live in either the South-
East Asia or the Western Pacific Region. Smoking prevalence is also declining when viewed from a
country income group perspective (high-, middle-, and low-income). The fact that the number of adult
tobacco users worldwide is not declining is primarily attributable to population growth. About 7% of
youth ages 13-15 worldwide smoke cigarettes, including about 9% of boys and 4.5% of girls. In many
countries, particularly low-income countries and lower middle-income countries, women’s smoking
prevalence remains low, often because of socio-cultural and economic factors discouraging tobacco use
among women. As these barriers fall, continued efforts will be required to ensure that women’s tobacco
use does not rise.

The number of smokeless tobacco users worldwide is estimated at 346 million, most of whom (86%)
live in the South-East Asia Region. Approximately 4% of youth ages 13-15 worldwide use smokeless
tobacco; as with adults, most 13- to 15-year-old smokeless tobacco users live in the South-East Asia
Region. An estimated 600,000 deaths worldwide in 2004 (1% of global mortality) were attributed to
SHS exposure. Data from countries participating in the GATS show a wide range of SHS exposure at
home and at work for both men and women. Data from the GYTS also show that a substantial
proportion of youth ages 13-15 years are exposed to SHS in the home and in other locations.

Studies from a number of countries document a disproportionate burden of tobacco use and SHS
exposure among disadvantaged groups, which are defined by income, race/ethnicity, geography, and
other factors. In most countries, poor people are more likely to smoke than their more affluent
counterparts, which contributes to a disproportionate burden of disease and death among the poor. The
four-stage model of the cigarette epidemic developed by Lopez and colleagues provides a useful
illustration of the stages of development of the tobacco epidemic. Implementation of strong tobacco
control measures can hasten countries’ progress through the stages of this model, resulting in lower
prevalence of tobacco use and a lower burden of disease.
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Research Needs

Ongoing surveillance of all forms of tobacco use is critical to understanding the tobacco epidemic and
its shifting global impact, including the burden of disease resulting from tobacco use. It is important that
surveillance systems monitor and adapt to changes in the tobacco product landscape. Information is
especially needed on patterns of use of non-cigarette tobacco products, for which data are more limited.
Although the body of evidence on the health effects of cigarette smoking is extensive, the long-term
health effects of other tobacco products, including use of waterpipe and smokeless tobacco, are not as
well understood. Finally, more information is also needed on the prevalence and patterns of ENDS use,
as well as the short- and long-term health effects of these products, including the effect of ENDS aerosol
exposure on nonusers.

Conclusions

1.
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There are about 1.1 billion smokers in the world, and about 4 in 5 smokers live in low- and
middle-income countries. Nearly two-thirds of the world’s smokers live in 13 countries.

Substantial progress has been made in reducing tobacco smoking in most regions, especially in
high-income countries. Overall smoking prevalence is decreasing at the global level, but the total
number of smokers worldwide is still not declining, largely due to population growth. Unless
stronger action is taken, it is unlikely the world will reach the WHO Member States’ 30% global
reduction target by 2025.

Globally, more than 80% of the world’s smokers are men. Differences in prevalence between
male and female smokers are particularly high in the South-East Asia and Western Pacific
Regions and in low- and middle-income countries.

Globalization and population migration are contributing to a changing tobacco landscape, and
non-traditional products are beginning to emerge within regions and populations where their use
had not previously been a concern.

An estimated 25 million youth currently smoke cigarettes. Although cigarette smoking rates are
higher among boys than girls, the difference in smoking rates between boys and girls is narrower
than that between men and women. Smoking rates among girls approach or even surpass rates
among women in all world regions.

Worldwide, an estimated 13 million youth and 346 million adults use smokeless tobacco
products. The large majority of smokeless tobacco users live in the WHO South-East Asia
Region. Smokeless tobacco use may be undercounted globally due to scarcity of data.

Secondhand smoke exposure remains a major problem. In most countries, an estimated
15%-50% of the population is exposed to secondhand smoke; in some countries secondhand
smoke exposure affects as much as 70% of the population.

Annually, around 6 million people die from diseases caused by tobacco use, including about
600,000 from secondhand smoke exposure. The burden of disease from tobacco is increasingly
concentrated in low- and middle-income countries.
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Chapter 3
The Economic Costs of Tobacco Use, With a Focus
on Low- and Middle-Income Countries

The costs of tobacco use include illness, disability, premature death, and forgone
consumption and investment. This chapter examines the estimation of the costs of tobacco
use by:

= Reviewing the economic framework for cost estimation of tobacco use

= Examining cost estimates for individual low- and middle-income countries (LMICs) by
World Health Organization Region

= Analyzing recent cost estimates for high-income countries (HICs) in the Region of
the Americas, European Region, and Western Pacific Region

= Offering recommendations for addressing current gaps in data and areas for further
study.

Significant obstacles to calculating comprehensive estimates of the costs of tobacco use still
exist in many countries, particularly in LMICs, where markets in many economic sectors do
not function well. Estimates from HICs consistently show that considerable economic costs,
for both health care and lost productivity, result from tobacco use and from exposure to
secondhand smoke among nonsmokers. Where sufficient data exist, they demonstrate that
tobacco-related health care costs for LMICs are comparable to those for HICs when
considered as a percentage of total health care costs.
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Introduction

Tobacco use produces the fourth highest burden of premature morbidity and mortality, accounting for
approximately 4% of the total disease burden worldwide—Dbehind only childhood underweight, unsafe
sex, and high blood pressure.* Tobacco use also is the second leading cause of death globally,
accounting for around 6 million deaths annually.?

The costs of tobacco use are global, affecting low- and middle-income countries (LMICs) as well as
high-income countries (HICs). Many LMICs are in the early-to-middle stages of the tobacco epidemic
that has affected HICs for many decades.®* Therefore, the already high burden of tobacco use in LMICs
will grow significantly if trends continue. By 2030, tobacco use is forecast to produce the largest burden
of premature mortality and disability in the world compared with other health risk factors.’

Tobacco products in many LMICs are more diverse than those in HICs and have different profiles
of uptake and prevalence by age and gender®’; tobacco products in LMICs may also be associated
with different health effects®® (see chapter 2). Use of smokeless tobacco and forms of smoked
tobacco other than cigarettes (e.g., hookahs, bidis) is more frequent in many LMICs than in HICs.
Although research on the economic costs of tobacco use in LMICs has increased significantly during
the past decade, fewer studies have estimated the economic costs of tobacco use in LMICs than in
HICs''—hence, this review.

8,10

This chapter first briefly reviews the economic framework for estimating the costs of tobacco use. Next,
the chapter examines cost estimates for individual countries by World Health Organization (WHO)
Region. The principal outcome measures are direct costs of tobacco use, costs as a proportion of total
national health care expenditures, and total cost (including direct and indirect costs) of tobacco use as a
proportion of gross domestic product (GDP). This chapter then reviews estimates of the economic costs
of tobacco use in LMICs across all regions, followed by costs in HICs. Finally, the chapter summarizes
results and suggests areas for further research.

Framework for Estimating the Costs of Tobacco Use

The information presented in this chapter is intended to provide a general understanding of the economic
framework for estimating the costs of tobacco use. More formal discussions of methods for applying
economic approaches to estimating the costs of tobacco use can be found in the existing literature.**
WHO provides a “toolkit” for estimating the economic costs of tobacco use which is particularly useful
for researchers in LMICs, where key data are often less available.?

Accurately estimating the cost of tobacco use is more difficult in LMICs than in HICs. For example,
many dwellings in LMICs use solid fuels for cooking and heating, which results in indoor air pollution,
and the health effects of indoor air pollution can be difficult to differentiate from those of secondhand
smoke (SHS).?? Also, the tobacco use epidemic is developing simultaneously with modern private and
public health care and insurance delivery systems in LMICs.*% Thus, the methods used to estimate
costs in HICs, which have fully developed health care systems, may not be appropriate for estimating
such costs in LMICs.™ Furthermore, economic evaluations using assumptions appropriate for HICs may
not accurately estimate the indirect costs of death and disability in LMICs.
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Cost Concepts
Basic Definition of Cost

For any good or service, economic cost is defined by opportunity cost—that is, the value of resources
forgone to produce or consume another unit of that good or service. For example, the opportunity cost

of an hour of a doctor’s time consists of the output the doctor could have produced if he or she had been
doing something else. The opportunity cost of a tobacco user’s time away from work due to disease
caused by smoking would be the market price of the lost labor, usually the market wage, or the monetary
value of the total wages and fringe benefits that he or she was receiving. Applied to consumption of
tobacco, the opportunity cost of buying and consuming tobacco products is the alternative consumption
that would have occurred if such products had not been purchased and consumed.

In most cases of ordinary goods and services, which are either not addictive or much less addictive and
have far fewer harmful effects than tobacco, the opportunity cost is measured by market price. Thus, the
hourly wage of a doctor is used to measure the opportunity cost of an hour of a doctor’s time. The dollar
value represents the cost of all production (which is also a person’s consumption) forgone because of the
use of a doctor’s time in one activity rather than another. As discussed later in this chapter, the definition
of cost used in tobacco control follows the cost-of-illness framework that uses this basic definition of
economic cost but in a different way.

Marginal, Total, and Average Costs

Marginal cost is defined as the cost to produce the last additional increment of a specified good or
service, assuming production is efficient. Total cost is defined as the cost of the total production of a
specified good or service. Average cost is defined as the total cost divided by the number of units of a
good or service.

Using the example of a particular day at a hospital, if an accident requires an unexpected additional
surgery, then the marginal cost of that surgery would be the value of the additional health professionals’
time, medical supplies, equipment, and services required for the additional surgery. The total cost of
surgery is the total sum of the costs of all surgeries for that day. The average cost is the total cost of
surgeries for that day divided by the number of surgeries. Of note, marginal cost is usually not equal to
average cost. For example, an additional operation in a busy hospital operating at capacity may require
payment of overtime for personnel and additional costs for rush delivery of prescription drugs.
Therefore, the marginal cost of the last unit produced or consumed may exceed the average cost.

Average costs, or alternatively, observed average expenditures for individual treatment episodes, often
are used to estimate health care costs because marginal costs, such as those associated with surgery, are
often unavailable, even in HICs.

Direct Costs and Indirect Costs

In the health care field, direct cost is defined as the cost incurred by the consumption of health care
services. Examples of direct health care costs include the costs of the physician’s time, medical supplies,
and the value of equipment services for a visit to the physician. In HICs with well-developed survey
systems, most services provided in the formal health care field are included as direct costs, such as
inpatient acute care, convalescent hospital, and ambulatory clinic services; health professional services;
prescription drugs and over-the-counter medications; and medical supplies. Indirect cost is defined as
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any additional cost (e.g., the cost of traveling to a doctor’s office) incurred as a result of consuming
health care services.

Use of such terminology is inconsistent, as indirect cost may be included with direct cost. Indirect cost
of morbidity typically includes lost productivity (measured by compensation) due to disease-related
work absence and premature disability. Indirect cost of mortality includes mainly lost productivity due
to premature death.

Many of the direct and indirect costs of tobacco use show up in GDP calculations as income due to
goods and services sold in the economy. However, these costs would not be incurred in the absence of
tobacco-induced illnesses that reduce welfare through ill health. Thus, the overall economic balance
without tobacco-induced illnesses would be more welfare-enhancing.

Cross-Sectional and Longitudinal Costs

Estimates of total cost can include the cost of all current and past tobacco use or only the cost of

current tobacco use. For example, the cost of current tobacco use per user (e.g., the cost of smoking per
current smoker) is often of interest for policy reasons because many of the costs of former smoking may
be fixed. Because consumption of tobacco shortens a smoker’s expected life span, the question arises
whether the cost should be adjusted for the difference in the life expectancy of smokers versus

never smokers.

Cross-sectional cost is defined as a cost that does not adjust for different life expectancies. Cross-
sectional cost also may be called prevalence-based cost or gross cost and often includes the cost of
current and past smoking.**?® Conceptually, cross-sectional health care costs are the flows of health-
related costs incurred by a living person over a given period of time, rather than the expected present
value of smoking-related costs over a person’s life span.

Cross-sectional estimates also exist for the indirect costs of morbidity and mortality. Cross-sectional
estimates of the morbidity costs of lost productivity from smoking can be interpreted similarly to cross-
sectional direct health care costs. Estimates of the indirect cost of mortality, which estimate total
production lost in a given year, are sometimes reported. However, longitudinal costs usually are used for
this purpose, so indirect cost estimates should be interpreted carefully when reading published estimates.

Longitudinal cost is defined as the discounted present value of expected annual flows of cross-sectional
costs, using reasonable assumptions about life expectancy and an appropriate discount rate for
expenditures in the future (usually 2-3% per year). Longitudinal cost also may be called net cost™ or
life-cycle or incidence-based cost.

The difference between cross-sectional and longitudinal costs can be misinterpreted because they have
different dimensions and measure different things. Longitudinal costs are incidence based—that is, they
allocate cost of incident disease in a current year, usually in a current smoker compared with a never
smoker. Smokers often die at an earlier age than never smokers, and therefore have fewer years of health
care costs, which affects the present value of the future stream of costs but not the flow of costs per
living smoker.
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For some purposes, the different expected life spans of current smokers and never smokers must be
taken into account. The most straightforward way to do this is to estimate the longitudinal cost of a
typical smoker. For example, the longitudinal direct health care cost of smoking for a 22-year-old male
smoker would be estimated by calculating the difference between his discounted present value of future
direct health costs and that of an identical 22-year-old never smoker.

Measures of Indirect Mortality Cost: Value of Production Versus Value of a Statistical Life and
Willingness to Pay

Estimating the indirect costs of mortality is difficult because life does not have a market price. Three
approaches can be used to measure the value of years of life lost due to premature death: The value of
production approach is based on market losses, and the value of a statistical life (VSL) and willingness-
to-pay (WTP) approaches are based on the subjective value placed on avoiding premature death.

The value of production approach (also called the human capital approach) values lost years of life by
estimating the market value of the flow of lost production due to premature death in a given year. This
value can be estimated by using average labor compensation, which is appropriate for the majority of the
population who are wage earners. This is a convenient measure that is appropriate for macroeconomic
analysis and analyses for financial planning, but it has some drawbacks when used to compare losses
between populations. Most workers in LMICs earn lower average money wages and fringe benefits than
those in HICs. Because of arbitrary economic circumstances, the value of production approach produces
lower cost estimates for the loss of a life in LMICs than in HICs. The value of production approach also
undervalues the lives of people who are not working for reasons other than smoking—such as those who
care for young children at home, youth in school, the elderly, and the disabled.

Some estimates that use the value of production approach only use the years of productive life lost, thus
the calculations are truncated at the average age of retirement. The reasoning behind this adjustment is
that years of life lost after retirement do not contribute to a country’s GDP. This variation to the value of
production approach is consistent with analyses that use measured economic production as the outcome
measure. Using the entire remaining life expectancy is more appropriate as a measure of economic
welfare given that it provides some measure of the value of life after retirement, but suffers from the
drawbacks of using the value of production as a proxy measure of well-being.

Conversely, limiting the lost productivity to the working years reduces (a) the rate of return to education
in a full employment situation and (b) the personal return to investments in education and other human
capital. From a social point of view, in many societies a replacement worker often can be found easily if
unemployment is present. Some estimates use the “friction cost” method to account for this, groducing
estimates that are considerably lower than those produced using the human capital approach.?” However,
in LMICs, the true costs must balance the skills a former worker acquired through on-the-job experience
versus the increasing human capital of potentially inexperienced new workers. For practical purposes
this issue has not been explored in most human capital studies in LMICs.

The VSL and WTP approaches attempt to avoid the limitations of the value of production approach by
measuring the subjective evaluation that a person puts on his or her life.?®?° VVSL represents the
economic value of preventing the risk of a single premature death. WTP measures what a person is
willing to pay to avoid a specific risk, such as the health consequences of smoking addiction.
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The VSL approach assumes that a person’s welfare is a function of the present value of the flow of his
or her expected monetary and nonmonetary benefits over time. Increases in the annual probability of
death over a given time period reduce the person’s perceived welfare. The VSL approach values life by
estimating the value of a small change in the probability of death. Empirical methods to assess value of
life can be used to analyze variations in acceptance of wage levels for increases in the objective
probability of fatality without any knowledge of subjective probability at which the wage was
accepted.® An associated empirical method for WTP would be to ask directly what monetary tradeoffs a
person would accept to decrease the probability of death in a likely scenario with which he or she is
familiar, tailoring the likely scenario to the particular setting involved as necessary.? The inferred value
of life estimates is highly dependent on personal characteristics.

The WTP approach can assess the amount a person is willing to pay to be indifferent between two
alternative states, instead of asking questions about probabilities.** As an example of the WTP
approach, if the loss of expected life span is the sole concern of an addicted smoker, and the smoker is
indifferent both to staying addicted and to paying 500,000 U.S. dollars (US$) to have the addiction
removed, then the value of life would be US$ 500,000. WTP is conceptually equal to VSL whether
people are purely selfish or altruistic toward the welfare of others, but WTP may differ when
policymaking reflects paternalistic concerns that ignore individual preferences.®® WTP also is usually
measured through surveys that attempt to elicit direct revelation of preferences instead of through
statistical analyses of market behavior.®*

The VSL and WTP approaches attempt—directly or indirectly—to ask people about their own
valuations; these approaches do not rely solely on the value of their market production. VSL estimates
of the value of life vary widely. For example, VSL estimates in LMICs range from approximately
US$ 300,000 to several million U.S. dollars, usually far higher than production-based measures for the
average resident of a given country.*

The VSL approach to measuring the value of a life shares some of the flaws of production-based
approaches. Theoretically and empirically, VSL estimates rise with increasing wealth, similar

to the value of production apgproach. VSL estimates also vary by age and several other
sociodemographic factors.**

A straightforward and theoretically sound approach incorporates aspects of VSL and WTP, capturing a
person’s willingness to trade years of life for consumption of some amount of goods constrained by the
ability to earn income. Using this approach, Becker and colleagues®’ note that since the 1960s, at least
some LMICs have placed greater importance on gains in life expectancies alongside higher incomes. A
theoretically fuller account would incorporate the value others place on one’s life.*® Although these
approaches are more theoretically sound than the value of production approach, they have not yet been
integrated into the literature assessing the costs of tobacco use.

Internal Versus External Costs of Consumption

Another important cost concept is the distinction between internal and external costs. Internal costs of
consumption are defined as those costs that fall on or are borne by the consumer. External costs of
consumption are those that fall on others in society. For example, internal costs are the health care costs
of smoking incurred by the smoker, and external costs are the health care costs of those sickened by
exposure to SHS from the smoker as well as the publicly financed health care costs of treating smokers.
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In economic analyses, external costs weigh more than internal costs, because external costs are
considered to be involuntary burdens. For example, if smoking is permitted in workplaces and public
areas, a nonsmoker who wishes to be employed or attend public meetings will be involuntarily exposed
to SHS. Some analyses include quasi-external costs for costs incurred by nonsmokers in a smoker’s
household. The idea is that members of the same household make decisions through a group process,
and costs incurred by nonsmokers cannot be considered involuntary to the same degree as those incurred
by nonfamily members.* The external costs of smoking are important to consider because, as discussed
in chapter 2, SHS exposure has many significant adverse health consequences for both adults and
children.*®*! Similarly, the external costs of medical care for smokers will reflect the role of government
in providing health care, and these external costs will be substantial in countries where all or most health
care is publicly funded.

Perspective of Analysis

The perspective of analysis is defined as the economic unit that ultimately bears a particular set of costs
in an analysis. The perspective of analysis determines which costs are included in a cost analysis. For
example, if the perspective of analysis is a private patient in a hospital, then such a cost analysis would
examine out-of-pocket and insurance payments incurred by the patient. In this case, any costs of care
subsidized by the government or paid by private insurance would not be counted as cost. However, from
a social perspective, all costs would be included in a cost analysis.

Estimation Techniques
Epidemiological and Regression Approaches

Most estimates of direct health care costs are based on cross-sectional cost estimates because
longitudinal datasets are few and of insufficient duration to observe differential mortality by smoking
status. Most of the studies highlighted in this chapter use the epidemiological (also called attributable
fraction) approach to estimate direct health care costs.

The epidemiological approach, as applied to direct health care costs, uses the concept of population-
attributable risk, which, when applied to tobacco control, is often called the smoking-attributable
fraction (SAF). The SAF is the proportion of the total for a given outcome (i.e., health care costs, health
services utilization, deaths or other health outcome measures) that is attributable to current and past
tobacco use. The SAF takes into account prevalence of tobacco use and the relative risk of incurring
costs as a result of tobacco use, compared to the risk faced by never smokers. When the SAF has been
determined, it can be multiplied by another health outcome measure to arrive at the part of that measure
that is attributable to tobacco use. For example, the cost of treating heart attacks can be multiplied by the
SAF to find the part of heart attack treatment costs that is attributable to smoking.

The SAF is expressed in Equation 1, where for a given smoking-related disease j, p is the prevalence of
ever smoking, and R; is the relative risk of health care cost for treating disease j for ever smokers
(including both current and former smokers) compared with never smokers. The proportion of the cost
of the disease attributable to smoking equals SAF;:

pR-1)

T R
((T-p) +pR) (1)
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The total cost of smoking in a country can be found by summing the smoking-attributable costs over all
diseases that are attributable to smoking. For more accurate estimates, Equation 1 also may be stratified
by smoking status (current versus former), age group, and gender.

Rice and colleagues*? produced the earliest well-documented estimates of the cost of smoking for the
United States, using the relative risks of health care utilization to derive the SAFs. Later research by
Tanuseputro and colleagues® provided modifications for multiple risk factors and imperfect linkages
between exposure measures (e.g., prevalence of smoking) and resulting adverse health effects.

An alternative method is the Smoking Impact Ratio (SIR) developed by Peto, Lopez, and colleagues,**
which captures the accumulated risks from smoking and defines these risks in terms of lung cancer
mortality rates within a study population. The SIR is the ratio of (1) the study population’s lung cancer
mortality that exceeds lung cancer mortality among never smokers to (2) the excess lung cancer
mortality for a known reference population’s smokers (adjusted to account for differences in never
smokers’ lung cancer mortality rates between the study population and the reference population).*
According to Ezzati and Lopez,* SIR can be calculated using the formula (Equation 2):

Co-N N,
S *_N * x N (2)

LC LC LC

where C, ¢ is the (age-/gender-specific) lung cancer mortality rate of all individuals in the study
population; Ny ¢ is the (age-/gender-specific) lung cancer mortality rate of never smokers in the same
population as Cy¢; S.c* is the lung cancer mortality rate for smokers; and N c* the lung cancer mortality
rate for never smokers in the reference population (both are age- and gender-specific).

Conceptually, the SIR converts smokers in the study population who may have different smoking
histories into equivalent smokers in the reference population, where the relative risks for different
diseases have been measured. Most studies that use the SIR employ the American Cancer Society’s
Cancer Prevention Study 11 for the reference population, given that: (1) this is one of the largest smoking
and mortality studies ever conducted, (2) it provides separate relative risk estimates for different causes
of death, and (3) most smokers studied were lifelong cigarette smokers, which allowed the full effects of
the smoking epidemic to be captured.

The SIR method has mainly been used to estimate smoking-attributable mortality rather than the direct
health care costs of smoking. More detailed discussions about using SIR as a measure of exposure to
accumulated smoking hazards particularly in LMICs are available in the WHO toolKkit on assessing
economic costs** and elsewhere.**>®

Regression estimates that require nationally representative survey information on health risks, health
status, and health care utilization and costs are often used in cost estimation. Regression techniques have
been developed to estimate relative risks and attributable fractions.*”*® These techniques use a multi-
equation framework to examine the impact of smoking on health status and health care expenditures and
to control for other risk factors and the preferences of individuals for consuming health care services. A
first regression analysis is used to model the probability of individual health care utilization over a
reference time period as a function of smoking status and demographic, sociodemographic, and other
health risk factors. A second regression analysis derives estimates of expected health care expenditures
that are conditional on positive utilization, a function of smoking status, and other variables. The cost of
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smoking is estimated by using the estimated regressions for two simulations. One simulation estimates
the expected costs in a population with observed smoking, and a second simulation estimates the
expected costs in a population with no smoking (achieved by setting all smoking indicator variables to
zero). The cost of smoking is the difference between the expected costs for these two populations.

Modifications to Equation 1 may be required because relative risks are often available only for
mortality, but relative risk for morbidity is a more appropriate entity to estimate the direct costs of health
care. The prevalence of ever smoking may not be available in some countries, so the prevalence of
current smoking may be used instead. Using the prevalence of current smoking may produce unbiased
estimates of the SAF only when the prevalence of past smoking is zero. Cost data may not be sufficient
to estimate an SAF for costs. Instead, a population-attributable risk can be estimated for utilization of
health care services, and a separate cost estimate can be developed to apportion costs as a function of
utilization. This modification may present a problem in LMICs, where the required estimates of relative
risk may not exist or the relationship between tobacco use and disease may differ from estimates
borrowed from HICs (e.g., for tuberculosis).>** The methods used for each study should be read
carefully to ensure proper interpretation of results.

Estimation of indirect morbidity and mortality costs requires estimates of the annual flow of work loss,
premature disability, and mortality attributable to tobacco use. The present value of the effects of
changes in annual morbidity and mortality in future years must be simulated because adequate
longitudinal data are almost never available.

The epidemiological approach is popular because simple estimates can be calculated using only
aggregate data and therefore can be used when detailed health survey data are not available. Warner and
colleagues® and Max'® have published reviews of smoking studies that use the epidemiological
approach to derive the SAF.

Other types of cost estimates use large longitudinal datasets to make direct regression estimates of the
difference, or ratio, of costs between current and former smokers and never smokers. Still other cost
estimates use survey data that focus on household expenditures. These methods usually are not used to
estimate the total economic cost of smoking to society. For summary analyses of large populations and
regions, estimation methods have been developed that (a) can be used for both direct health care costs
and indirect costs of tobacco use and (b) combine the relative risk approach and regression analyses that
use aggregate population-level data (e.g., WHO’s Burden of Disease Project).** > When data on
smoking status are not available, the indirect method of prevalence measurement, or the Peto method,
can be used. In this method, a sentinel disease that is known to be a specific indicator of smoking, such
as lung cancer, is used in place of smoking prevalence to measure cumulative smoking exposure.>**®>’

Estimating the costs of exposure to SHS is similar to estimating the costs of smoking. However, the
specific health effects causally associated with SHS exposure are somewhat different from those caused
by direct smoking. SHS exposure in adults causes such health effects as coronary heart disease, lung
cancer, and stroke; SHS exposure in children causes middle ear disease, impaired lung function, lower
respiratory illness, and sudden infant death syndrome.**

Statistical Adjustment

Tobacco use is often associated with other health risk factors, including alcohol consumption and low
levels of physical exercise. Many smoking-related diseases are related to other risk factors that are
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independent of tobacco use. Therefore, the simple formula for SAF in Equation 1 predicts the reduction
in the cost of tobacco use when comparing two populations with identical sociodemographic
characteristics and risk factors, except for tobacco use. Adjusted attributable fractions can be used to
calculate SAFs that are applicable in more general settings,**® and regression techniques can be used to
account for correlated health risks and multiple risk factors. Adjustment methods that work well with
one set of data or in one country may fail in other settings. Therefore, whenever possible, estimation
methods should be modified for the conditions of each country.

Whether cost estimates should be adjusted for other health risk behaviors related to tobacco use is a
contentious issue. Some adjustment for these factors is usually done when sufficient data are available.
Some evidence suggests that (a) nicotine addiction and other specific risk behaviors associated with
tobacco use evolve together®®® and (b) people who initiate tobacco use may differ in their risk-taking
behaviors from those who do not.®®* However, many other factors in the individual or surrounding
environment may influence health behavior, including family and peer influences, socioeconomic status,
or exposure to tobacco industry marketing. Therefore, the proper degree of adjustment is unclear.

Estimates for Individual Countries

This section and Tables 3.1 and 3.2 present cost estimates for individual countries from the late 1990s

to 2011. Estimates are given first for LMICs, where data are more limited and the methods used are
generally less sophisticated, then for HICs, where more comprehensive data are available and more
sophisticated methods are employed. All English-language studies that could be located, including those
from both peer-reviewed and gray literature, are included to give as complete a review as possible of
work done in different regions. Details are provided for the most recent studies or those that were judged
of the highest quality. The cost concept (cross-sectional or longitudinal), types of costs (direct health
care, indirect productivity), method and scope of estimate, and relevant period for the estimate are
described. Studies that exclude the costs of nonsmokers’ exposure to tobacco smoke are noted.

All costs have been converted into U.S. dollars using the average annual market exchange rates from the
World Bank. Although converting all currencies to U.S. dollars allows these costs to be more
comparable, fluctuations in the exchange rate from year to year can substantially change the U.S. dollar
equivalent. When possible, these costs are expressed as a percentage of total health expenditures and
GDP, as appropriate. Unless otherwise specified, the percentage of tobacco-attributable health care costs
was calculated using national health care expenditure data obtained from the WHO Statistical
Information System, and GDP calculations used GDP data from the World Bank.**® Tables 3.1
(LMICs) and 3.2 (HICs) show the results of recent studies that produced estimated costs which can be
interpreted as proportions of total direct health care expenditures and GDP in a national accounts
framework. Only studies in this section for which there are sufficient data and details on methodology
are included in these tables. Direct regression estimates of the difference in, or ratio of, direct health care
cost by smoking status and estimates that focus on household expenditure patterns are beyond the scope
of this review but will be discussed when appropriate.
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Table 3.1 Summary of Cost Estimations of Smoking for Low- and Middle-Income Countries

Indirect Smoking-
costs attributable
Estimation method included in  Estimate Direct costs direct cost as
cost of includes % of total Estimated

Country and Study author(s) and  Year of  Direct Indirect premature SHS Diseases  Services Sector  direct health  costs as %
area publication year estimate costs  costs mortality  exposure included included included care costs of GDP
Region of the Americas
Mexico Reynales-Shigematsu 2004 AF-R — — No E s, L,S H,O S 1.4 0.1

et al. 20067
Eastern Mediterranean Region
Lebanon Chaaban et al. 20107 2008 AF-R AF-R Yes No C,LrrM,R H,M, 0 A 6.6 1.1
European Region
Czech Sovinova et al. 20078 2002 AF — — No C,E, H,ls, H S 2.7 0.2
Republic Lr,M,P,R, S
Estonia Taal et al. 200486 1998 I I No No C,Lr,M,R, A S 6.5* 1.4

X

Hungary Barta 200087 1998 I I Yes No C,E,.LrM H,MO A 35 25
Uzbekistan Usmanova et al. 2005 AF AF Yes No C,E,G,H, H,MO A 2.7 0.6

200789 Is, Lr, M, R,

S

South-East Asia Region
Bangladesh World Health 2004 AF-R AF-R Yes Yes E, Is, Lr, O, H, O A 19.81 1.5

Organization 20079 R,S
India Ministry of Health and 2011 AF AF Yes No C,Lr,M,R H A 4.9 1.2

Family Welfare 201492
Myanmar Kyaing 200397 1999 AF — — No H, Is,Lr, M, H,M, Ot § — 0.2

R, S

Thailand Leartsakulpanitch et al. 2006 AF — — No E,CL [| A 3.6 0.1

200798

s
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Table 3.1 continued

Indirect Smoking-
costs attributable
Estimation method included in  Estimate Direct costs direct cost as

cost of includes % of total Estimated
Countryand  Study author(s) and  Yearof  Direct Indirect premature SHS Diseases  Services Sector  direct health  costs as %
area publication year estimate costs  costs mortality  exposure  included included included  care costs of GDP
Western Pacific Region
China Yang et al. 2011101 2008 AF AF Yes No C,E H,ls, H, O A 3.0 0.6

L, M,R, S
China, Hong  McGhee et al. 2006105 1998 AF-R AF-R Yes Yes C, G, Is, Lr, A A 6.4 04
Kong SAR M, R, S
Lao People’s  Chu et al. 2009107 2006-2007  AF-R AF-R Yes No ELS H MO0 A 0.2 0.1
Democratic
Republic
Malaysia Al-Junid 2007108 2004 AF — — No Is, E, L A A 16.8 0.6
Philippines World Health 2003 AF AF Yes No C,ELS A A — 7.2
Organization 200810¢

Viet Nam Ross et al. 2007111 2005 AF-R — — No E, s, L HY, M A 24 0.1

*Percentage of government Sick Fund costs.

tProportion of direct health care costs in formal sector only, assuming 25% of patients seek care.

Variable costs of treatment, prescription drugs, and equipment only.

§O0ut-of-pocket costs at government institutions only.

||Out-of-pocket expenditures for all utilization.

flincludes hospital-associated outpatient treatment.

Direct and indlirect costs: AF = epidemiological approach using attributable fractions; AF-R = epidemiological approach using attributable fractions with relative risks estimated on relevant population;
| = indirect method (Peto).

Diseases included: A = all diseases for which relative risk estimates exist; C = cardiovascular disease; E = chronic obstructive pulmonary disease; G = gastrointestinal disease; H = hypertension;
Is = ischemic heart disease; L = lung cancer; Lr = lung cancer and upper aerodigestive cancer; M = other malignant neoplasms; O = other diseases; P = maternal and/or perinatal complications;
R = nonmalignant respiratory disease; S = cerebrovascular disease; X = fires and/or accidents.

Services included: A = all; H = hospital; L = long-term care; M = drugs; O = outpatient care; P = physicians’ fees for outpatient care; R = rehabilitation.

Sector included: A = all; P = private; S = public.

Note: SHS = secondhand smoke. SAR = special administrative region.
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Table 3.2 Summary of Cost Estimations of Smoking for High-Income Countries
Smoking-
Indirect costs attributable =~ Smoking-
Study Estimation method included in  Estimate Direct costs direct cost as  attributable
author(s), the cost of  includes % of total direct and
Country and publication Yearof  Direct Indirect premature SHS Diseases  Services Sector direct health indirect costs
area year estimate  costs costs mortality  exposure included included included care costs  as % of GDP
Region of the Americas
Canada Rehm et al. 2007112 2002 AF AF Yes Yes A HM,O,P A 3.9 1.5
United States ~ CDC 2008116 2000-2004  AF-R AF-R Yes* Yes A A 5.8t 1.81
European Region
Denmark Rasmussen et al. 1999 AF-R AF-R Yes No A H M, O,R A 8.9 2.0
2004,125 20051
Germany Neubauer et al. 2003 AF AF Yes No C,E,Lr,M, H,M O,R A 3.2 1.0
2006128 P,R, S
Israel Ginsberg et al. 2008 AF — — No C,E,GH, Hf O,L, A 1.5-3.1% 0.1-0.2%
2010131 Is, Lr, M, R, M, R
Netherlands van Genugten et 1999 AF — — No C,ELS A A 8.6 0.7
al. 2003132
Sweden Bolin et al. 2011133 2007 AF AF Yes No C,E s Lr, H/MO A 1.2 0.3
M,P,R,S
Switzerland Weiser 2009135 2007 AF AF Yes No unknown H,M, 0 A 3.1 1.8
United Kingdom Callum et al. 2006 AF — — No A H, M, O,P S 24 0.2
2011111
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Table 3.2 continued

Smoking-
Indirect costs attributable ~ Smoking-
Study Estimation method included in  Estimate Direct costs direct cost as attributable
author(s), the cost of  includes % of total direct and
Country and publication Yearof  Direct Indirect premature SHS Diseases  Services Sector direct health indirect costs
area year estimate  costs costs mortality  exposure included included included care costs  as % of GDP
Western Pacific Region
Australia Collins and 2004-2005 AF-R AF-R No Yes A A A 2.2 0.9
Lapsley 2008142
New Zealand ~ Easton 1997145 1990 AF AF No No A H M, 0 A — 1.0
Republic of Oh etal. 2012147 2008 AF AF Yes No L, M§ H,O A 14 0.3
Korea
Singapore Quah etal. 2002151 1997 AF AF Yes No C,Is, Lr, M, H S 1.8 0.4-0.5
S

*Household production included in estimate.

tAverage percentage of health care expenditures and GDP across all four years.
TLower estimate includes only hosptial care; higher estimate includes rough estimates of the cost of outpatient, home and nursing care, medications, and rehabilitation.
§Nonmedical care costs (transportation and caregivers’ expenses) were also included as part of the direct health care cost.

Direct and indirect costs: AF = attributable fraction; AF-R = attributable fraction with relative risks estimated on relevant population.

Diseases included: A = all diseases for which relative risk estimates exist; C = cardiovascular disease; E = chronic obstructive pulmonary disease; G = gastrointestinal disease; H = hypertension;
Is = ischemic heart disease; L = lung cancer; Lr = lung cancer and upper aerodigestive cancer; M = other malignant neoplasms; P = maternal and/or perinatal complications; R = nonmalignant
respiratory disease; S = cerebrovascular disease.

Services included: A = all; H = hospital; L = long-term care; M = prescription drugs; O = outpatient care; P = physicians’ fees for outpatient care; R = rehabilitation.

Sector included: A = all; P = private; S = public.

Note: SHS = secondhand smoke.
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Estimates for Individual Low- and Middle-Income Countries
African Region

Recent estimates of the costs of smoking are not available for countries in the African Region. Many
countries in this region have high mortality from infectious disease and low mortality from chronic
disease caused by tobacco use.® This region is still in the early stages of the tobacco epidemic,® and
studies of the cost of smoking may have been viewed as a lower priority for these countries. However,
the prevalence of smoking in some countries in the region now approaches that of some higher income
countries, so the cost of smoking is probably increasing.®®®°

Estimates of the cost of smoking in South Africa in the late 1970s to 1980s found that the direct health
care cost of smoking was between US$ 20.2 million and US$ 127.4 million (17.6-289.6 million South
African rand).*"%" In 1988, the total estimated direct and indirect cost of smoking was as high as
US$ 1.1 billion (2.5 billion rand), or 0.9% of GDP. A study by Groenewald and colleagues’® updated
previous estimates of the health burden of tobacco use in South Africa. Using the SAFs developed from
country data, this study found a higher prevalence of smoking and higher attributable fractions of
smoking-related disease and smoking-related disease burden than earlier studies.

Region of the Americas

Relatively few studies provide estimates of the economic costs of tobacco use in Latin American and
Caribbean countries.

Barbados. A study by Lwegaba’® did not estimate the cost of tobacco use in Barbados but did estimate
the relative direct health care cost for current smokers, finding that direct health care costs were higher
among current smokers than nonsmokers.

Brazil. Iglesias and colleagues’ reported cross-sectional estimates of the cost of smoking for Brazil.
Using the epidemiological approach and data from 1996 to 2005, the study estimated the direct health
care cost—defined as hospital costs for malignant neoplasm, ischemic heart disease, pneumonia,

and influenza, but omitting some costs of care due to chemotherapy and radiation therapy associated
with hospital admissions. Iglesias and colleagues reported total costs for a 10-year period of analysis
(1996-2005). The annual inpatient hospital cost of smoking was US$ 451.9 million (1.1 billion
Brazilian reals) in 2005 figures, which accounted for approximately 0.6% of national health care costs.
The distribution of costs by disease category was 49% for ischemic heart disease, 38% for influenza and
pneumonia, and 12% for cancer. The distribution of costs by gender was 69% for men and 31% for
women. The prevalence of hospitalization due to ischemic heart disease and cancers of the lung, larynx,
and esophagus increased between 1999 and 2005, indicating that tobacco-attributable costs may rise for
these disease types.

Mexico. A study by Reynales-Shigematsu and colleagues’® used the epidemiological approach to
estimate the direct health care cost of smoking in 2004 and estimated the cumulative effects of smoking
among current, former, and never smokers age 35 years and older. Estimated direct cost of smoking was
US$ 629.1 million (7.1 billion Mexican pesos), or 4.3% of operating expenditures for the Mexican
Social Security Institute (IMSS) in 2004. This estimate was significantly lower than a previous estimate
of 7.3% of total IMSS health care costs for the state of Morelos only, but that estimate did not use a
nationally representative population or a more aggregate approach to estimating the SAFs.”” The cost of
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smoking to the IMSS alone accounted for 0.08% of GDP. The distribution of costs of smoking by
disease was 61% for heart attack, 24% for stroke, 14% for chronic obstructive pulmonary disease
(COPD), and 1% for lung cancer.

Eastern Mediterranean Region

There are very few published studies estimating the cost of smoking for individual countries in the
Middle East and North Africa.

Egypt. A study described in a report by Nassar’® estimated cross-sectional, tobacco-attributable direct
health care costs and the present value of lost years of life due to tobacco use in Egypt in 1989. The
combined estimated cost of direct health care and indirect mortality was US$ 218.1 million (189 million
Egyptian pounds), or 0.6% of GDP.

Lebanon. Chaaban and colleagues’® estimated the direct and indirect costs for cancers and
cardiovascular and respiratory diseases caused by tobacco among adults age 30 years and older in 2008.
They used the epidemiological approach and calculated SAFs for former and current smokers using data
from Lebanon. Health care costs were estimated to be US$ 146.7 million (6.6% of national health care
costs). Indirect costs totaled US$ 180.4 million, including US$ 13.6 million in environmental costs
(fires and collecting smoking-related waste), and US$ 102.2 million and US$ 64.6 million in lost
productivity due to morbidity and mortality, respectively. The total cost estimate was US$ 327.1 million,
or 1.1% of GDP.

European Region

Only a few estimates are available for the cost of smoking in LMICs in the European Region, although
many countries in this region have high smoking prevalence and heavy burdens of disease due to
tobacco use.®

Czech Republic. Sovinova and colleagues®™ published a study on direct health care costs attributable to
smoking in the Czech Republic for 2002. This study used the epidemiological approach to assess the
cost of hospital care for current and former smokers above age 35. The cost of direct health care was
estimated to be US$ 144.4 million (4.7 billion Czech koruna [CZK]), which accounts for 2.7% of
national health care expenditures and 0.2% of GDP.

An older study commissioned by Phillip Morris Czech Republic estimated the cost of smoking to
the Czech government for 1999.% This study used the epidemiological approach to estimate that the
direct health care costs for treating smoking-attributable diseases and fires were US$ 329.8 million
(CZK 11.4 billion), or 8.4% of total health care costs. The indirect costs of morbidity were estimated
at US$ 49.2 million (CZK 1.7 billion). Additional smoking-attributable costs to the government due
to fires, lost income taxes, and exposure to SHS were US$ 75.2 million (CZK 2.6 billion). These
researchers also estimated that the total benefit of tobacco to the government, including tobacco

tax revenues and savings in elderly care, pensions, and health care costs due to premature mortality,
was US$ 621.9 million (CZK 21.5 billion), concluding that smoking saved the Czech government
US$ 167.8 million (CZK 5.8 billion).% This study attracted a great deal of attention because of its
conclusion that the Czech government benefited from the premature deaths caused by smoking.
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Ross’s® critical review of the Philip Morris Czech Republic study highlighted numerous methodological
problems, including inconsistent treatment of state tax and income losses due to smoking-related
morbidity, a mix of cash flow and net present value analyses in annual cost accounting, neglect of the
effect of premature mortality on the future productivity of the Czech economy, and inconsistent analyses
of current health care costs of living among smokers and future health care costs that would have been
incurred by longer-lived nonsmokers. Also, most of the tobacco excise tax revenue would have been
replaced by tax revenue on the production and sales of other products had there been no tobacco sales.
After correcting for these issues, Ross® estimated smoking costs the Czech government at least

US$ 373 million annually, almost 0.8% of Czech GDP. A simpler critique of the Philip Morris Czech
Republic study similarly assumed that lost tobacco tax revenues would have been replaced by other
commerce and that the cost of tobacco outweighed the benefits by a factor of 13.%* Philip Morris Czech
Republic eventually apologized for the study, stating that “we understand the outrage that has been
expressed and we sincerely regret this extraordinarily unfortunate incident. All of us at Philip Morris
Czech Republic are extremely sorry. No one benefits from the very real, serious, and significant diseases
caused by smoking.”®

Estonia. Taal and colleagues® estimated the direct health care and indirect morbidity and mortality
costs of smoking among Estonian adults age 35 years and older in 1998. This study used the Peto
approach® to estimate the direct health care cost to the national health insurance program, which covers
95% of the population. Direct costs included smoking-attributable fires, lung and other cancers, COPD
and other respiratory diseases, and cardiovascular disease. The estimated direct health care cost of
tobacco use in 1998 was US$ 13.7 million (193 million Estonian kroon [EEK]), or 6.5% of national
health insurance costs, according to the authors. The indirect costs of morbidity and mortality were
US$ 48.8 million (EEK 687 million) and US$ 16.1 million (EEK 226 million), respectively. Total
estimated costs were 1.4% of GDP.

Hungary. Barta and GKI Economic Research Ltd.?” estimated the cost of smoking in Hungary for 1995,
1996, and 1998 among individuals age 35 years and older. These researchers used the Peto method®® to
estimate the direct cost of health care and the indirect cost of morbidity, and used the production value
approach to estimate the value of years of life lost. Estimated direct health care costs rose from

US$ 95.5 million (12 billion Hungarian forints [HUF]) in 1995 to US$ 121.3 million (HUF 26 billion)
in 1998, or from 2.9% to 3.5% of total national health expenditures. The estimated indirect cost of
morbidity went from US$ 111.4 million (HUF 14 billion) in 1995 to US$ 88.6-93.3 million

(HUF 20 billion) in 1998. (Note that while costs measured in Hungarian forints rose during this period,
the U.S. dollar equivalent declined due to substantial currency exchange fluctuations.) Estimated
indirect mortality costs went from US$ 1.2 billion (HUF 150 billion) in 1995 to US$ 1.0 billion

(HUF 217 billion) in 1998. The estimated costs of smoking in Hungary amounted to 3.1% and 2.6% of
GDP in 1995 and 1998, respectively.

Russian Federation. An informal analysis of mortality-related productivity losses in the Russian
Federation in 2006 used a population-based simulation model to estimate that the indirect mortality
costs were US$ 24.7 billion, or 3.2% of GDP.®

Uzbekistan. Using the epidemiological approach, Usmanova and colleagues® estimated direct health
care costs and indirect costs of smoking by males in Uzbekistan age 35 years and older in 2005. The
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health care cost estimates included government expenditures for inpatient and outpatient hospital care
and out-of-pocket spending to treat smoking-related diseases for which relative risk estimates were
available. The estimated direct health care costs of smoking were US$ 17.3 million (20.4 billion
Uzbekistani soums [UZS]), or 2.7% of health care expenditures. The indirect cost of smoking to society
was US$ 75.2 million (UZS 88.5 billion); 3% of this loss was due to premature mortality, 74% due to
disability, and 23% due to sickness. Total estimated costs of smoking were 0.6% of GDP.

South-East Asia Region

National estimates of the costs of tobacco use are available for several countries in this region, including
two of the most populous, Bangladesh and India.

Bangladesh. Two major studies have examined the costs of tobacco use in Bangladesh. A 2001 study by
Efroymson and colleagues™ found that tobacco use accounted for a significant proportion of household
expenditures, resulting in lower expenditures for food and education in low-income households.

WHO® estimated the direct health care cost of smoking and indirect costs of productivity loss due to
tobacco-related morbidity (i.e., income lost to temporary work absence and premature disability) and
mortality for 2004. This study used the epidemiological approach to examine current and past tobacco
use by those age 30 years and older. The study reported that in households that used tobacco,
approximately 5.5% of expenditures were for tobacco-attributable illness, which accounted for 41% of
these households’ direct expenditures on health care. Among those older than 30 years of age,
approximately 50% of men and 3% of women were current smokers, and 22% of men and 39% of
women were current users of smokeless tobacco. The study did not estimate the actual direct health care
cost because of the difficulty of determining actual utilization rates of inpatient care services; the
summary reported costs that assumed a baseline utilization rate of 25%.

Total direct and indirect costs of tobacco in Bangladesh were estimated as US$ 855.3 million

(50.9 billion Bangladeshi takas [BDT]). Of this amount, US$ 346.1 million (BDT 20.6 billion) was
spent on direct health care and US$ 411.7 million (BDT 24.5 billion) on indirect morbidity and mortality
from tobacco use. This cost also included US$ 97.5 million (BDT 5.8 billion) on direct and indirect
costs of exposure to SHS. The total cost (US$ 855.3 million; BDT 50.9 billion) exceeded the total tax
revenue and wage labor earned from tobacco production and consumption (US$ 438.6 million;

BDT 26.1 billion). Total estimated cost was distributed as follows: 41% for direct health care costs,

24% for indirect mortality costs, 24% for indirect morbidity costs, and 11% for treating the effects of
SHS exposure. Estimated direct health care cost of smoking was 19.8% of total direct health care costs,
and the total cost of smoking was 1.5% of GDP.**

India. Three studies have assessed the cost of smoking-attributable disease in India. A study published
by the government of India® estimated the costs of direct health care and indirect morbidity and
mortality. The epidemiological approach was used to assess the tobacco-attributable cost of
cardiovascular diseases, cancers, respiratory diseases, and tuberculosis in adults ages 35-69. The
researchers calculated separate estimates for males and females and by type of tobacco use (e.g.,
smokeless, smoked). They found that the estimated cost of tobacco-attributable diseases in 2011 totaled
US$ 22.4 billion (104,500 crore rupees [Rs]), or 1.2% of GDP. The cost of medical treatment was

US$ 3.6 billion (4.9% of national medical expenditures). Indirect costs totaled US$ 18.8 billion

(Rs 87,700 crore) with indirect morbidity costs of US$ 3.1 billion (Rs 14,700 crore) and indirect
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mortality costs of US$ 15.6 billion (Rs 73,000 crore). Men accounted for 91% of the estimated costs of
tobacco use.

An earlier study by John and colleagues® estimated the direct health care cost and indirect cost of
morbidity (but not mortality) for 2004 using the epidemiological approach with cross-sectional data for
people age 35 years and older. This study estimated that the direct health care cost attributable to
tobacco was US$ 1.2 billion (3.7% of national health care expenditures), and the indirect cost of
morbidity for lost work was US$ 502 million, for a total of US$ 1.7 billion (0.2% of GDP). John and
colleagues noted that the cost of smoking in 2004 was greater than the annual total of tobacco control
programs and revenue from tobacco taxes. The cost of smoking-related tuberculosis was

US$ 311 million, which exceeded the total expenditures on tuberculosis control in 2006.

In a related study, John®* estimated household expenditures for 1999-2000 and found that tobacco use in
the household displaces expenditures for such basic needs as food and education.

Indonesia. Kosen® used a variation of the Peto method*® that was developed as part of the Global
Burden of Disease Project:*>% to estimate the cross-sectional direct health costs for 11 tobacco-related
diseases, indirect morbidity, and the present value of indirect mortality from smoking in Indonesia for
2005. Estimated direct health care cost was US$ 221.0 million, or 2.7% of total national health care
expenditures. Estimated indirect morbidity and mortality costs were US$ 1.9 billion and US$ 4.9 billion,
respectively, for a total indirect cost of US$ 6.8 billion. Direct and indirect costs were estimated to total
US$ 7.0 billion, or 2.4% of GDP. Including the cost of cigarette purchases, the total cost was

US$ 20.9 billion, or 7.3% of GDP.

Myanmar. Kyaing® used the epidemiological approach to estimate direct health care costs for 1999. She
estimated the cost of smoking for 1999 at between US$ 19.6 million (123 million Myanmar kyats
[MMK]) and US$ 24.8 million (MMK 156 million), which was 0.2-0.3% of GDP. Outpatient costs
included nonmalignant respiratory illness and hypertension treatment, totaling US$ 11.3 million

(MMK 71 million). Inpatient care accounted for US$ 13.5 million (MMK 85 million), or between

55% and 70% of the total cost. The distribution of inpatient costs by disease category was tuberculosis,
53.4%; ischemic heart disease, 14%; stroke, 8%; hypertension, 6.7%; head and neck cancer, 5.7%; lung
cancer, 4.9%; other nonmalignant respiratory disease, 4.5%; and COPD, 2.8%.

Thailand. Leartsakulpanitch and colleagues® examined the out-of-pocket smoking-attributable cost
(i.e., the patient’s perspective) of direct health care for lung cancer, COPD, and coronary heart disease in
2006. The estimated direct out-of-pocket cost of these diseases was US$ 261.3 million (9.9 billion Thai
baht), or 3.6% of national health care costs, which accounted for 0.1% of GDP. The distribution of costs
by disease was 78% for COPD, 18% for coronary heart disease, and 4% for lung cancer.

Sarntisart® also conducted an economic analysis of tobacco use in Thailand, estimating the direct health
care cost and indirect cost of smoking using a smaller base of diseases and arriving at smaller estimates
compared with those of Leartsakulpanitch and colleagues. Sarntisart estimated that the direct and
indirect health care cost of treating lung cancer and COPD associated with tobacco use in 1999 was
US$ 6.0 million, or 0.1% of Thailand’s total health care expenditure.
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Western Pacific Region

The People’s Republic of China. China presents a challenge for tobacco control in the region and
worldwide. China is both the largest consumer and producer of tobacco and includes 27.3% of the
world’s smokers."® Four studies of tobacco-attributable costs were found for China. Yang and
colleagues™® assessed the cost of ever smoking among adults age 35 and older in China over three
years: 2000, 2003, and 2008. The epidemiological approach was used to calculate direct and indirect
costs of cancer and cardiovascular and respiratory diseases. Between 2000 and 2008, estimated direct
health care costs ranged from US$ 2.4 billion to US$ 6.2 billion (3.0-5.3% of national health care costs),
and estimated indirect costs ranged from US$ 4.8 billion to US$ 22.7 billion. The total cost was
approximately US$ 7.2-22.7 billion (0.6-1.0% of GDP).

Also using the epidemiological approach, Sung and colleagues'®* estimated the direct and indirect cross-
sectional costs of cigarette smoking in 2000 among Chinese adults age 35 years and older. They
estimated that the direct health care cost in China in 2000 was US$ 1.7 billion, which accounted for
3.1% of total health care costs. The indirect cost of morbidity was US$ 0.4 billion, and the present value
of future potential years of life lost was US$ 2.9 billion. The total estimated cost was US$ 5 billion,
which was approximately 0.4% of GDP.

In addition, two household expenditure studies found that tobacco use in the household reduces
expenditures on such other basic needs as education and medical care.’®*'* Xin and colleagues'® found
that current smokers and former smokers have higher medical care expenditures than never smokers and
that exposure to SHS in the household is associated with increased medical expenditures.

China, Hong Kong Special Administrative Region (SAR). McGhee and colleagues™® estimated the
direct and indirect costs of smoking for 1998 among all age groups in China, Hong Kong SAR. Using
the epidemiological approach to examine the effects of smoking and exposure to SHS, these
researchers estimated that the direct health care cost in 1998 was US$ 459 million, of which 28%
was due to exposure to SHS. The productivity cost of morbidity and mortality was estimated to be
US$ 230 million."®

Total health care expenditures in China, Hong Kong SAR were approximately US$ 7.2 billion
(59,661 million Hong Kong dollars).'® The direct health care cost of smoking was 6.4% of total
health care expenditures. The estimated direct health care and indirect productivity costs of smoking
totaled US$ 688 million,'® or 0.4% of GDP in China, Hong Kong SAR.

Lao People’s Democratic Republic. Chu and colleagues™®’ calculated direct health care costs and the
indirect cost of morbidity and mortality in Lao People’s Democratic Republic in 2006-2007. Using

the epidemiological approach, they calculated attributable fractions using relative risk data from past
and current Lao smokers. The estimated health care cost of lung cancer, COPD, and stroke totaled
more than US$ 309,000 (3.1 billion Lao kip [LAK]), or 0.2% of total health care costs. Total costs
including the cost of morbidity and mortality were estimated to be US$ 2.9 million (LAK 28.5 billion),
or 0.1% of GDP.
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Malaysia. Al-Junid and the Southeast Asia Tobacco Control Alliance'® used the epidemiological
approach to assess direct health care costs for former and current smokers over the age of 18 years
in Malaysia in 2004. Estimated cost of health care totaled US$ 769.7 million (2.9 billion Malaysian
ringgit). This accounts for approximately 16.8% of national health care costs and 0.6% of GDP.

Philippines. WHO estimated the direct health care and indirect morbidity and mortality smoking-
attributable costs in the Philippines from lung cancer, coronary artery disease, stroke, and COPD

in 2003. Two epidemiological approaches were used to provide plausible ranges of estimates: the
Peto method®® of estimating cumulative exposure to tobacco use and the software program
Smoking-Attributable Mortality, Morbidity, and Economic Costs (SAMMEC) developed by the
Centers for Disease Control and Prevention (CDC), an agency of the U.S. Department of Health and
Human Services.™*

WHO estimated that between US$ 501 million and US$ 858 million was spent in 2003 to treat the
four major diseases caused by smoking. Using SAMMEC, they estimated that the annual indirect
productivity cost of mortality was as much as US$ 5 billion (US$ 2.2 billion using Peto estimates),
with as much as another US$ 185 million in lost productivity from smoking-attributable morbidity
(US$ 121 million using Peto estimates). The total cost of smoking in 2003 was estimated as

US$ 6.0 billion, or 7.2% of GDP according to SAMMEC (using Peto estimates, US$ 2.9 billion, or
3.4% of GDP).*®

Viet Nam. A study by Ross and colleagues'*! estimated the direct health care cost of ever smoking for
inpatient treatment in Viet Nam in 2005. Using the epidemiological approach, the researchers
examined the costs to all payers (individual, government, and private insurance companies) for lung
cancer, ischemic heart disease, and COPD. They estimated that the inpatient cost of smoking was
US$ 73.2 million (1.16 billion Viet Nam dongs) in 2005, which was 2.4% of national health care
expenditures and 0.1% of GDP. Of the smoking-attributable inpatient care costs, 51% were paid by
government services, 34% by patients, and 15% by private insurance companies. The distribution of
costs by smoking-attributable disease was 89% for COPD, 7% for lung cancer, and 4% for ischemic
heart disease.™*

Estimates for Individual High-Income Countries

Many cost of smoking studies have been conducted in HICs using the various approaches described
above. This section reviews the research conducted since 2000; for a comprehensive discussion of older
studies from HICs, see the review by Lightwood and colleagues.™*

Region of the Americas

Canada. Rehm and colleagues**? used the epidemiological approach to estimate Canada’s costs of
direct health care and indirect mortality and morbidity in 2002 for all diseases with estimated relative
risks due to tobacco use. Estimated direct health care cost from smoking was US$ 2.8 billion

(4.4 billion Canadian dollars [C$]), or 3.9% of national health care expenditures. The total estimated
indirect productivity cost was US$ 7.9 billion (C$ 12.5 billion): US$ 6.7 billion (C$ 10.5 billion) for
indirect morbidity, and US$ 1.2 billion (C$ 1.9 billion) for premature mortality. The cost of tobacco-
attributable fires was US$ 55.1 million (C$ 86.5 million). The total estimated cost of tobacco use was
US$ 10.8 billion (C$ 17.0 billion), or 1.5% of GDP.
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United States. Many studies have estimated the cost of smoking in the United States.”>*"**!13 several
earlier studies are reported or discussed in previous reviews.™*>'¢19 Estimates from the 2014 Surgeon
General’s report*! and the CDC™***® are discussed here.

The 2014 Surgeon General’s report, The Health Consequences of Smoking—50 Years of Progress,*
included three separate analyses to assess the direct health care costs of smoking and one analysis of
productivity loss due to premature mortality (but excluding productivity losses due to morbidity). The
first analysis was based on an approach used by Miller and colleagues,*® which provides estimates by
type of medical service, using SAMMEC’s expenditure SAFs. Estimated health care cost for adults age
19 and older in 2009 was US$ 132.5 billion, which was 5.4% of national health care expenditures and
1.0% of GDP.

The second analysis was based on an approach by Solberg and colleagues,*” who calculated the health
care cost for adults age 35 years and older by age, gender, and smoking status. Estimated health care
cost of current and former smoking for 2012 was US$ 175.9 billion, or 6.3% of national health care
expenditures and 1.1% of GDP.

The third analysis discussed in the 2014 Surgeon General’s report*" was completed by Xu and
colleagues.'*® A regression analysis was used to estimate 2010 health care costs of past and current
smokers age 19 years and older by source of funding. Using this method, estimated health care costs
were similar to the two other analyses discussed in the 2014 Surgeon General’s report: Health care cost
was US$ 170.6 billion, or 6.7% of national health care expenditures and 1.2% of GDP.

The 2014 Surgeon General’s report calculated productivity losses due to smoking-related mortality for
the years 2005-2009. SAMMEC was used to derive cost estimates for 19 smoking-related diseases
among adults over the age of 35. The average annual cost of lost productivity attributable to mortality
was US$ 150.7 billion, or about 1.1% of GDP.

Studies by the CDC use SAMMEC™*!* for all smoking-related diseases with sufficient data to estimate
relative risks, as reported in several studies.*”**# The average annual direct health care costs for
smoking-attributable disease was US$ 96 billion for the years 2001-2004° and US$ 75.5 billion for
1995-1999."* The estimated direct health care cost attributable to tobacco use ranged from 5.2% to
7.6% of total national direct health care costs between 1995 and 2004.1*1¢ |ost productivity costs for
the years 1995-2004 ranged from US$ 81.9 billion to US$ 97.0 billion.*****® The direct and indirect
cost of smoking between 2001 and 2004 totaled US$ 193 billion per year, which was approximately
1.6% to 1.9% of GDP.'*®

Using the epidemiological approach, Max and colleagues® estimated the cost to the U.S. economy of
lost productivity due to premature mortality from SHS alone at US$ 6.6 billion.

European Region

Denmark. A series of studies assessed the costs of past and current smoking in Denmark, using the
epidemiological approach to estimate direct health care costs and indirect costs of morbidity and
mortality among adults ages 35-89 years. All smoked tobacco products were included in the analysis.
Estimated health care costs in Denmark in 1999 were US$ 1.4 billion (9.7 billion Danish kroner
[DKK]), or 8.9% of total direct health care costs. These studies estimated the indirect costs of morbidity
and mortality at US$ 2.0 billion (DKK 13.9 billion). Total estimated costs were US$ 3.4 billion
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(DKK 23.7 billion), or 2.0% of GDP.'* Among moderate smokers who quit smoking at age 35, lifetime
health care cost savings were estimated at US$ 8,100 (7,600 euros [€]) for men and US$ 13,000
(€12,200) for women. Total direct and indirect cost savings were estimated at US$ 26,400 (€24,800) for
men and US$ 36,200 (€34,000) for women.*® These researchers concluded that lifetime health care
costs were higher for ever smokers than for never smokers, with the ratio of costs for ever smokers to
never smokers ranging from 1.63 to 1.82.1%°

Finland. Kiiskinen and colleagues™’ estimated the direct health care and indirect productivity costs
attributable to smoking in Finland, using data from a cohort of 25- to 59-year-old men followed from
1972 to 1991. Direct health care costs included hospital stays and major drug use, and indirect costs
were defined as permanent or temporary work absences of one or more weeks. Compared with never
smokers, the discounted costs of hospitalization (at rates of 0% and 5% to the baseline year of 1972) for
current smokers over the 19-year study period were approximately 56% greater, and total costs were
about 85% greater. The difference in estimated discounted health care costs per person between current
smokers and never smokers was US$ 1,900 (€1,800) due to hospitalization, US$ 18,600 (€17,500) due
to premature morbidity, and US$ 19,800 (€18,600) due to premature mortality—for a total difference of
US$ 40,300 (€37,800) per person.

Germany. Neubauer and colleagues™?® used the epidemiological approach to estimate the direct and
indirect costs attributable to current and former smoking in Germany in 2003. They focused on more
than 30 smoking-related diseases and included hospital, outpatient, and ambulatory care; rehabilitation;
and prescription drugs. Indirect productivity costs included morbidity due to illness, permanent
disability, and premature mortality. Estimated health care costs were US$ 8.5 billion (€7.5 billion), or
3.2% of total health care costs. Estimated indirect costs were US$ 9.9 billion (€8.8 billion) for morbidity
and US$ 5.3 billion (€4.7 billion) for mortality. Total estimated costs were 1.0% of GDP.

Similar estimates of the total cost of smoking in Germany were produced by Ruff and colleagues*® in
their study using the attributable risk method. Prenzler and colleagues'*° also used the attributable risk
method and estimated that the indirect costs of smoking in Germany in 2005 were US$ 11.9 billion
(€9.6 billion), or 0.4% of the GDP.

Israel. Ginsberg and colleagues®® used the epidemiological approach to estimate the direct health care
cost of past and current smoking in Israel in 2008. Their main analysis only included the cost of
hospitalization of various smoking-related diseases (cancers; cardiovascular, cerebrovascular,
respiratory, digestive diseases; burns; etc.), but additional rough estimates were also provided for more
extensive services including outpatient service, home and nursing care, medication, and rehabilitation.
The estimated cost of inpatient hospital care was US$ 236.1 million ($847 million new shekels [ILS]),
which accounts for 1.5% of national heath expense and 0.1% of GDP. Including the rough estimates
for additional medical expenses, Ginsberg and colleagues estimated that smoking could cost

US$ 486.9 million (ILS 1.7 billion), or 3.1% of national health care costs and 0.2% of GDP.

Netherlands. Van Genugten and colleagues*** constructed a dynamic population simulation model to
estimate and forecast the relative savings of alternative long-term tobacco control programs and estimate
the direct health care cost attributable to smoking for 1999, with a focus on lung cancer, COPD,
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coronary heart disease, and stroke. Estimated smoking-attributable health care cost was US$ 2.9 billion
(€2.7 billion), or 8.6% of total direct health care expenditures (0.7% of GDP).

Sweden. Bolin and colleagues™® estimated the cost of former and current smoking among adults

age 35 and older in Sweden for 2007. They used the epidemiological approach to estimate health

care costs and the indirect cost of smoking-related morbidity and mortality. Estimated health care cost
was US$ 479.5 million (1.2% of national health care expenditures), and the total estimated cost was
USS$ 1.6 billion (0.3% of GDP).

In an earlier study, Bolin and Lindgren*** used the epidemiological approach to estimate the cost of
cigarette smoking among 35- to 84-year-old smokers in Sweden for 2001. Estimated direct health care
cost of smoking was US$ 212 million, or 1.0% of national health care expenditures. The total indirect
cost of smoking was US$ 592 million—US$ 169 million for indirect morbidity and US$ 423 million for
indirect mortality. Total cost of smoking was US$ 804 million, or 0.4% of GDP.

Switzerland. Weiser*® estimated the cost of health care and indirect morbidity and mortality due

to smoking in Switzerland for 2007. Hospital, outpatient care, and prescription drug costs were
estimated at US$ 1.4 billion (1.7 billion Swiss francs [CHF]), or 3.1% of national health care
expenditures. Estimated indirect costs totaled US$ 6.8 billion (CHF 8.3 billion)—US$ 2.2 billion
(CHF 2.7 billion) due to morbidity, US$ 1.0 billion (CHF 1.3 billion) due to mortality, and

US$ 3.6 billion (CHF 4.3 billion) for other intangibles (such as quality of life and health due to illness
or disability). Direct and indirect costs totaled US$ 8.3 billion (CHF 9.9 billion), or 1.8% of GDP.

Priez and colleagues™® and Vitale and others™*’ used the epidemiological approach to estimate the
direct health care and indirect productivity costs of smoking in Switzerland for 1995. In a supplemental
analysis, the willingness-to-pay approach was used to estimate the production value of household
services and intangible losses due to mortality. Estimated direct health care cost of smoking was

US$ 1.0 billion (CHF 1.2 billion), or 3.4% of national health care costs.**" Estimated indirect
productivity cost of smoking was US$ 2.4 billion (CHF 2.8 billion), which consisted of

US$ 847.5 million (CHF 1.0 billion) for mortality and US$ 1.5 billion (CHF 1.8 billion) for morbidity
in the form of both temporary and permanent incapacitation. The total cost of smoking was

US$ 3.4 billion (CHF 4.0 billion), or 1.0% of GDP. The total value of lost household production

(not included in the definition of GDP) was US$ 1.4 billion (CHF 1.6 billion)—US$ 701.9 million
(CHF 830 million) for mortality and US$ 659.6 million (CHF 780 million) for morbidity. The WTP to
avoid the health consequences of smoking was US$ 4.3 billion (CHF 5.0 billion).

Hauri and colleagues®® studied the direct and indirect costs of SHS, which other Swiss studies did not

include in their estimates. They used the epidemiological approach to assess the cost of treating the
following tobacco-attributable diseases among people age 15 years and older in 2006: ischemic heart
disease, stroke, lung and nasal cancer, COPD, asthma, respiratory diseases, and pre-term delivery.
Estimated health care costs totaled US$ 51.0 million (CHF 63.9 million), or 0.1% of national health care
expenditures. Including indirect costs of morbidity and mortality, total cost of smoking was estimated to
be US$ 262.9 billion (CHF 329.7 billion), or less than 0.1% of GDP.

The United Kingdom of Great Britain and Northern Ireland. Three studies have assessed the direct
health care cost of smoking in the United Kingdom; none of these studies assessed the indirect cost.
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Scarborough and colleagues*®® used the epidemiological approach to assess health care costs of COPD,
cancers, and cardiovascular, gastrointestinal, and respiratory disease for 2006-2007. Estimated health
care cost was US$ 6.3 billion (3 billion British pounds [£]), which was 2.8% of national health care
expenditures and 0.2% of GDP.

Allender and colleagues** also used the epidemiological approach to study health care costs for fiscal

year 2005-2006. This study was similar to the Scarborough study and assessed the same diseases.
Estimated cost of health care was US$ 9.5 billion (£5.2 billion), or 4.8% of national health care
expenditures and 0.4% of GDP.

Callum and colleagues™** used the epidemiological approach to estimate the health care cost of past and
current smoking among people age 15 years and older in 2006. This study assessed the cost of
hospitalization, outpatient visits, consultations, and prescriptions associated with tobacco-related
diseases. Estimated health care costs totaled US$ 5.0 billion (£2.7 billion), or 2.4% of national health
care costs and 0.2% of GDP.

Western Pacific Region

Australia. Using the epidemiological approach, Collins and Lapsley'** conducted a study of direct
health care costs and indirect mortality and morbidity costs attributable to current and former smoking in
Australia for 2004 and 2005.

The total gross (as opposed to net) direct health care cost of smoking was US$ 1.4 billion (1.8 billion
Australian dollars [A$]), 2.2% of total direct health care expenditures. The total gross indirect cost
was US$ 4.3 billion (A$ 5.7 billion), which included US$ 584 million (A$ 780 million) for morbidity
and US$ 3.7 billion (A$ 5.0 billion) for mortality. The cost of smoking-attributable fires was

US$ 47.2 million (A$ 63 million). The total cost of tobacco use was US$ 5.7 billion (A$ 7.6 billion)
or 0.9% of GDP.**?

The estimated net direct health care cost, which accounted for the fact that smokers die younger, was
US$ 238.3 million (A$ 318 million). Indirect cost estimates of household production (which are not
included in the official GDP statistics) were US$ 514.8 million (A$ 687 million) due to morbidity and
US$ 6.9 billion (A$ 9.2 billion) due to mortality. Estimated indirect workforce and household indirect
productivity costs totaled US$ 11.7 billion (A$ 15.6 billion).**?

Japan. The epidemiological approach has not been used to estimate the total direct health care or
indirect productivity costs for Japan. A literature review by Shimada and colleagues'*® found that most
studies have focused on estimating changes in health care costs due to changes in tobacco control policy
or direct regression estimates based on longitudinal data. Although not exhaustive, this review provides
evidence that tobacco use increases direct health care costs among the elderly in Japan. A study by
Kuriyama and colleagues*** found that ever smoking increases direct health care costs in individuals
when combined with other health risk behaviors, but the analysis did not include estimates of total
national costs.

New Zealand. Easton'*® used the epidemiological approach to estimate direct health care and indirect
productivity costs for New Zealand for 1990. The study also used the WTP approach to estimate the cost
of premature mortality. All smoking-related diseases for which relative risk estimates were available
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were included, using attributable fraction estimates from Australia. In 1990, the total estimated cost of
smoking in New Zealand was US$ 456.4 million (765 million New Zealand dollars [NZ$]). This total
included US$ 122.3 million (NZ$ 205 million) in direct health care costs, US$ 238.6 million

(NZ$ 400 million) in production losses to mortality, US$ 86.5 million (NZ$ 145 million) in losses from
morbidity due to tobacco use, and US$ 8.9 million (NZ$ 15 million) due to tobacco-related fires. These
costs were approximately 1.0% of GDP.

In addition, a study by Thomson and colleagues™*® found that tobacco expenditures displace
expenditures for other goods and services in lower income households.

Republic of Korea. Four studies have assessed the cost of smoking in the Republic of Korea. Oh and
colleagues™’ used the epidemiological approach to assess direct and indirect costs of past and current
smoking among adults age 35 years and older in 2008. They studied 10 types of smoking-related
cancers. Estimated health care costs totaled more than US$ 831.6 million (1.4% of national health

care expenditures) with men accounting for 70% of the cost. Estimated cost of morbidity and mortality
was US$ 2.3 billion. Total direct and indirect costs in the Republic of Korea were US$ 3.1 billion, or
0.3% of GDP.

Kang and colleagues**® used two different methods to estimate the cost of smoking for adults age 35 and
older in 1998: the epidemiological approach, using data on commonly recognized smoking-related
diseases, and an “all-cause” direct regression approach that used longitudinal data to compare all health
expenditures by smoking status. Costs were estimated for adults age 35 and older by current and former
smoking status.

Using the epidemiological approach, Kang and colleagues estimated the medical cost of smoking as
US$ 130.3 million for current smokers and US$ 64.0 million for former smokers, totaling

US$ 194.3 million in 1998, or 1.3% of national health care expenditures. The estimated indirect
morbidity cost of ever smoking was US$ 84.7 million, about two-thirds of which was due to current
smoking. Estimated indirect cost of mortality ranged from US$ 2.0 billion to US$ 2.7 billion, almost
80% of which was due to current smoking. The total cost of smoking ranged from US$ 2.3 billion to
US$ 3.0 billion (0.6% to 0.8% of GDP).**

According to direct regression estimates using all medical care utilization, Kang and colleagues**® found
that current tobacco use reduced direct health care cost, and former smoking did not affect cost. In an
earlier study which used a different dataset but a similar method, Jee and colleagues™*® found that
tobacco use increased the cost of medical care; they also estimated the cost of smoking using a direct
regression approach in the context of multiple modifiable health risk factors. Lee and colleagues*> used
the epidemiological approach to estimate hospital costs attributable to tobacco use, finding that tobacco
use increased hospital costs.

Singapore. A 2002 study by Quah and colleagues™® used the epidemiological approach to estimate
the direct health care cost and indirect morbidity and mortality costs of smoking among those age
30 years and older. For 1997, the total estimated cost of smoking ranged from US$ 453.3 million
(673 million Singapore dollars [S$]) to US$ 565.1 million (S$ 839 million), or 0.4-0.5% of GDP.
The estimated inpatient cost of health care ranged from US$ 49.8 million to US$ 50.1 million

(S$ 74 million to S$ 75 million), or 1.8% of national health care expenditures. The indirect cost of
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morbidity was approximately US$ 2.2 million (S$ 3.3 million) for both the low- and high-cost cases.
The indirect cost of mortality ranged from US$ 401.4 million to US$ 512.5 million (S$ 596 million to
S$ 761 million). The costs for women were about 57.6% of those for men for direct costs and 10% of
those for men for indirect morbidity and mortality costs.

Global Estimates

Goodchild and colleagues™? conducted analyses assessing the total economic cost of smoking-
attributable diseases in 152 countries, representing 97% of the world’s smokers. To estimate direct
health care costs attributable to smoking in 2012, Goodchild and colleagues first completed a literature
review to identify any studies on the health care cost of smoking published between 1990 and 2015. A
total of 33 studies covering 44 countries were identified, and the SAFs were extracted. Regression
analyses were conducted to estimate SAFs for the remaining 108 countries, which together account for
only 14% of global health expenditures. The value of production approach was used to measure indirect
costs of lost productivity from smoking-attributable morbidity and mortality among smokers ages
15-69. Indirect costs for all WHO Member States were calculated using WHO estimates on smoking-
attributable death, disability-adjusted life-years, and smoking-attributable years lost to disability. These
estimates do not include costs associated with SHS or smokeless tobacco.™?

Goodchild and colleagues estimated that the worldwide health care cost of smoking in 2012 was

US$ 422 billion, accounting for 5.7% of global health expenditures. Higher proportions of direct health
care costs of smoking were seen in HICs (6.5%), the Region of the Americas (6.7%), and the European
Region (6.6%) than in others countries/regions. Estimated indirect costs totaled US$ 357 billion for
morbidity and US$ 657 billion for mortality. Goodchild and colleagues estimated that the total economic
cost of smoking was US$ 1.4 trillion, or 1.8% of the world’s annual GDP. HICs and countries in the
European and Americas Regions spent the highest amounts proportionally on smoking-attributable
disease (2.2%, 2.5%, and 2.4% of GDP, respectively). The direct and indirect cost of smoking-
attributable diseases in LMICs make up approximately 40% of the global economic cost of smoking.
The cost of smoking is proportionally lowest in the African and the Eastern Mediterranean Regions,
which in part reflects the lower smoking prevalence and intensity of smoking in these regions relative to
regions with higher levels of tobacco use, such as Eastern Europe.'*?

Summary

Progress has been made during the past 15 years on estimating the costs of smoking. These estimates are
useful in documenting the economic burden of tobacco use, designing tobacco control programs, and
identifying the health care needs of vulnerable populations, and, where such studies exist, they have at
times motivated policymakers to implement strong tobacco control policies. Reliable cost estimates are
lacking for many countries, especially LMICs. Where sufficient data exist for these estimates, they show
that the direct cost of tobacco-related disease in LMICs is comparable to that in HICs—that is, the direct
health care cost of smoking is similar in terms of the percentage of total health care expenditures. The
indirect cost of mortality is also high, at least in countries for which such cost can be measured.
Substantial economic resources are lost to other uses because of tobacco-related illnesses, premature
disability, and death. These losses are especially harmful in LMICs, where economic resources are
urgently needed for economic and social investment.

99 |



Chapter 3: The Economic Costs of Tobacco Use, With a Focus on Low- and Middle-Income Countries

In countries with underdeveloped formal health care and social insurance systems, the estimated costs of
smoking vary widely among studies, most likely because (a) the formal health care system is not fully
developed or is changing rapidly and (b) data on utilization and cost of treatment are incomplete or of
poor quality.

Similarly, the indirect cost of smoking may be much higher than measured in existing studies. Evidence
from household expenditure surveys in several LMICs and HICs shows that tobacco use displaces
household expenditures on education and medical care, which are important investments to improve
economic well-being. In countries with poorly developed social insurance sectors and large burdens of
pover%on households, other expenditures displaced by tobacco use may have very large long-term
costs.

Many estimates of the cost of direct health care attributable to smoking have some limitations. For
example, cost estimates may be lacking for maternal tobacco use during pregnancy and for exposure to
secondhand smoke on perinatal, infant, child, and adult health. Estimates do not always cover the full
range of tobacco-related diseases, especially in LMICs, where direct cost estimates focus on only the
most prominent diseases (e.g., lung cancer, COPD, and ischemic heart disease) linked to smoking.
Furthermore, estimates do not always account for all of the health care costs of tobacco use™* and often
use attributable or relative risk estimates from other countries that may not be applicable to the country
under study. Finally, relatively few studies distinguish between internal and external costs of tobacco
use. External costs are of particular interest and can vary considerably across countries given the
differences in nonsmokers’ exposure to secondhand smoke and the extent of the governments’ role in
providing health care.

Research Needs
Many of the studies profiled in this chapter lack data in one or more of the following areas:

e Epidemiological data on the incidence or prevalence of many tobacco-related diseases

e Adjusted country-specific estimates of relative risk and attributable fractions of mortality, health
care costs, or disability due to tobacco use

e Total utilization and expenditures for treatment, including disease-specific costs

e Insurance, labor force participation, and earnings data that can provide market-based estimates of
the productivity costs of death and disability.

Several studies in this review illustrate approaches that can be used to remedy these problems.

Comprehensive estimates of the cost of smoking at the country, region, and global levels should be a
high priority. These estimates are important for documenting the economic burden of tobacco use,
designing effective tobacco control programs, and identifying the health care needs of vulnerable
populations. Even in countries where data are limited, estimates using the available data that can be done
at relatively low cost, such as those described in the WHO toolkit on assessing economic costs,? can be
useful in advancing tobacco control efforts.
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Conclusions

1.

The economic costs of tobacco use are substantial and include significant health care costs for
treating the diseases caused by tobacco use and the lost productivity that results from tobacco-
attributable morbidity and mortality.

In high-income countries, lifetime health care costs are greater for smokers than for nonsmokers,
even after accounting for the shorter lives of smokers.

Evidence on the economic costs of tobacco use in low- and middle-income countries is limited
but growing; the comprehensiveness of these studies varies greatly within and across countries,
as do the existing cost estimates.

Past and current trends in tobacco use, together with improvements in health care systems and
access to health care, suggest that the economic costs of tobacco use in low- and middle-income
countries are likely to increase considerably in coming years.

The public’s share of tobacco-attributable economic costs varies significantly among countries,
reflecting differences in the role of government in providing health care.
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Chapter 4
The Impact of Tax and Price on the
Demand for Tobacco Products

Tobacco taxes and prices are key factors in controlling the demand for tobacco products anm
essential components of an integrated approach to tobacco control. This chapter examines
the evidence surrounding tobacco taxation and pricing and the impact of taxation and pricing
on the prevalence of tobacco use and the consumption of tobacco products. This chapter
discusses:

= Models of the demand for tobacco products, including economic models of addiction
= The evidence on the impact of taxes and prices on the demand for tobacco products

= The effect of factors such as age and gender on sensitivity to changes in the price of
tobacco products.

Taxes on tobacco products tend to be higher in high-income countries (HICs) than in low- and
middle-income countries (LMICs). Tobacco products are often more affordable in HICs than in
LMICs, but over time, cigarettes have generally become less affordable in HICs and more
affordable in LMICs. Significant tax and price increases can have a particularly strong impact
on some of the groups most affected by the tobacco epidemic, including youth and people in
LMICs.
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Introduction

Governments and policymakers have access to a substantial number of tobacco control tools designed to
reduce tobacco consumption. There is a consensus that the single most consistently effective tobacco
control tool is significantly increasing the excise tax on tobacco products.* The principle is simple: By
increasing excise taxes on tobacco products, retail prices will increase, in turn causing decreases in the
consumption of tobacco products. Not only does an increase in the excise tax reduce tobacco use, but
overwhelming evidence also suggests that it raises government revenue. (See chapter 5.)

Other tobacco control tools are discussed in subsequent chapters, including bans on tobacco marketing,
smoking in public places, and youth access to tobacco, as well as services to help people quit using
tobacco, among others. Although these tools are important in a comprehensive tobacco control strategy
and help create an environment in which tobacco use is no longer acceptable, their direct effect on
tobacco consumption is more modest than the impact of significant increases in the excise tax.
Moreover, prohibiting certain practices (e.g., tobacco marketing or indoor smoking) has a limited effect
because after such practices are prohibited, they cannot be prohibited further. Increases in tobacco excise
taxes are not subject to such constraints; excise taxes can continue to be increased, even if the tax rate is
already very high.

Increasing the excise tax, more than any other tobacco control tool, is firmly rooted in economic theory
and application,® thus economists are well placed to analyze the rationale and workings of this tobacco
control tool. Other tobacco control interventions also have an economic aspect, but they typically have a
far more multidisciplinary focus and benefit from inputs from a wider variety of disciplines, such as
ethics, philosophy, and social policy.®

Price elasticity of demand is the key economic concept used to understand or measure changes in
cigarette consumption resulting from changes in the excise tax and in the retail price of cigarettes. In an
economic context, elasticity refers to the responsiveness of one variable to a change in another variable.
The price elasticity of demand measures how responsive demand (or consumption) is to a change in the
price of the product. Technically, the price elasticity of demand is the percentage change in the
consumption of a product in response to a 1% change in the price of the product, with all else remaining
constant. As will be discussed below, nearly all empirical studies have found that the price elasticity of
demand for tobacco products lies between zero and minus one. Estimates for high-income countries
(HICs) are clustered around —0.4; estimates for low- and middle-income countries (LMICs) are more
variable and somewhat greater in absolute terms (further from zero), with estimates clustered around
—0.5. In other words, for HICs, a 10% increase in the price of tobacco is expected to decrease tobacco
consumption by 4%. For LMICs, a 10% increase in price would be expected to decrease tobacco
consumption by 5%.2 Thus, tax and price increases are a potentially potent tobacco control tool in all
countries.

Many econometric studies have estimated price elasticities for other aspects of tobacco use beyond
consumption, including prevalence, cessation, initiation, duration of smoking, frequency of smoking
(e.q., daily vs. non-daily), and conditional demand (amount of the product consumed conditional on
being a user of that product).? Still others have estimated cross-price elasticities of the demand for
tobacco products—that is, the impact of a change in the price of one tobacco product (e.g., cigarettes) on
the use of another tobacco product (e.g., smokeless tobacco), or of a change in the price of a subcategory
of one product (e.g., premium cigarette brands) on the use of a different subcategory of that product
(e.q., discount cigarette brands). Finally, while many studies have estimated income elasticities of
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tobacco use, few have estimated affordability elasticities, which focus on the role of price relative to
income in influencing the demand for tobacco products.

This chapter reviews the rationale for levying excise taxes on tobacco products; recent theories on how
to model the demand for tobacco products; important statistical trends in cigarette consumption, pricing,
and taxation; and empirical data on price elasticity of demand from studies in LMICs and HICs.

Rationale for Levying Excise Taxes on Tobacco Products

Controversial and luxury items have been subject to taxes for centuries. As far back as 1776, Scottish
philosopher and political theorist Adam Smith argued in an oft-quoted paragraph that “sugar, rum, and
tobacco, are commaodities which are nowhere necessaries of life, which are become objects of almost
universal consumption, and which are, therefore, extremely proper subjects of taxation.”””’" By taxing
these commodities “the people might be relieved from some of the most burdensome taxes; from those
which are imposed either upon the necessaries of life, or upon the materials of manufacture.”” " In
Smith’s day, the primary rationale for levying a tax on tobacco was to raise revenue for the government.
As governments have subsequently expanded greatly and diversified their sources of revenues, the
relative share of tobacco excise taxes has decreased in most countries. However, lower income countries
typically depend more on indirect taxes, including tobacco and other excise taxes, than on direct taxes,
such as income taxes; thus, the contribution of a tobacco excise tax in such countries can be quite
substantial (see chapter 5).

The literature identifies a number of reasons for levying an excise tax on cigarettes, of which raising
government revenue is only one. In 1995, a group of economists in the United States and the United
Kingdom of Great Britain and Northern Ireland proposed the following reasons for raising tobacco
taxes: (1) to raise revenue, (2) to have smokers pay for the burden they impose on others through their
smoking (the externality argument), (3) to protect children from becoming addicted to a harmful
substance at an age when they do not have the capacity to make an informed choice, and (4) to improve
public health by reducing the mortality and morbidity impact of smoking.®

The second and third of these reasons reflect the notion that tobacco taxes can be used to address the
failures that exist in the markets for tobacco products. As Jha and colleagues® describe, these market
failures include (a) imperfect information about the harms caused by tobacco use and the addictiveness
of tobacco products, which is complicated by the uptake of tobacco use during childhood and
adolescence—that is, at ages when people lack the cognitive ability to make informed choices, and

(b) the physical and financial impacts (or externalities) that result from tobacco use.

As described further in chapter 8, many people are either unaware of or underestimate the numerous
adverse health effects of tobacco use and secondhand smoke (SHS) exposure.'®** Smokers tend to hold
erroneous beliefs about smoking and health: They think they will be able to quit when they want to, that
low-tar cigarettes are less harmful than other cigarettes, that they are in a lower risk group compared
with other smokers, or that the general health risks do not apply to them as individuals.*? In fact, many
adult tobacco users struggle with quitting, the great majority of smokers regret having started,**'* and
young people taking up tobacco use significantly underestimate the addictive potential of these products
and overestimate their likelihood of quitting in the future.”
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These market failures provide an economic rationale for governments to intervene in tobacco product
markets, in addition to the clear public health rationale resulting from the considerable death and disease
caused by tobacco use. According to Jha and colleagues,® while other interventions may more directly
address these market failures (e.g., prominent warning labels on cigarette packs and comprehensive
smoke-free policies), their reach and effectiveness may be more limited, particularly when it comes to
reducing tobacco use in the most vulnerable populations. Tobacco taxes have a greater impact on
tobacco use among young people, those who are less educated, and the poor, as described below.

Modeling the Demand for Cigarettes

The relationship between price and cigarette consumption has become the subject of a lively
methodological economic debate. One major source of contention is how to model consumption of an
addictive product, because the assumptions underlying the different models used have fundamentally
different implications for the optimal tax level.® Modeling of tobacco consumption, rooted in traditional
economic models of choice, has undergone continuous evolution in response to expanding knowledge
and insights into addictive behavior. This section outlines the evolving models of tobacco consumption
and their strengths and weaknesses.

The Rational Choice Model

Conventional models of demand assume that consumers are fully rational and self-controlled and that
utility in each period depends solely on the consumption during that period. Conventional models
explicitly embrace the paradigm of consumer sovereignty: Consumers are the best judges of their own
behavior and of what goods and services to buy. Within this framework, a chosen behavior is a priori
assumed to be optimal simply because a person has rationally chosen it. Based on this assumption, it is
held that the government has no reason, in the absence of market failures, to interfere with this revealed
preference.

However, conventional models of demand either ignore the addictive nature of goods like cigarettes
when estimating demand or assume that behavior such as smoking is rational. Under an assumption of
irrationality, addictive goods might not follow the fundamental economic law of an inverse relationship
between price and consumption.”” If this is the case, higher cigarette prices through increased cigarette
taxes would not be an effective way to reduce consumption. This view has been overturned by a
substantial body of economic research that demonstrates that the demand for cigarettes clearly responds
to changes in price.

Economic Models of Addiction

Early economic models of addiction and their applications to tobacco use generally assumed myopic
behavior, recognizing that current consumption of tobacco was dependent on past consumption, while
ignoring the dependence of future consumption on current and past consumption.*® This is in contrast to
the rational addiction model, developed by Becker and Murphy,™® which treats consumers as “rational”
addicts and tobacco consumption as rational behavior involving “forward-looking maximization with
stable preferences.”'*P*" Addicts are postulated to be forward-looking if current consumption depends
on past and future consumption, and by implication, on past and future prices. In this context, price
includes the retail price and all costs associated with obtaining and consuming tobacco, such as medical
expenses and even intangible costs like social disapproval. Empirical studies testing whether expectation
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of higher prices in the future will tend to lower consumption today, as would be expected with forward-
looking addicts, provide some support for the model.?> %

The rational addiction model has become widely used when modeling the consumption of addictive
goods such as cigarettes. By definition, rational addicts formulate decisions about current consumption
by accounting for both current and future costs of their behavior. If this is the case, then price-based
policies are more effective than models that ignore the addictive nature of tobacco use would predict,
because a tax will reduce current consumption by raising expectations about future prices. However, the
rational addiction model has been criticized on several grounds, most notably for its underlying
assumptions of perfect foresight and consumer rationality. The assumption of perfect foresight implies
that addicted individuals are “happy addicts” who do not regret their past decisions.?* This assumption is
contradicted by the evidence that most smokers would like to quit and regret having started. For
example, Fong and colleagues™ found that more than 90% of adult smokers in the United States,
Canada, Australia, and the United Kingdom regret having started smoking and say they would not start
if they had to do it over again. Feelings of regret are not exclusive to Western countries. Sansone and
colleagues™ reported that regret about smoking was common in four non-Western countries: In Thailand
(93%) and Republic of Korea (87%) expressions of regret were comparable to those in the four countries
analyzed by Fong and colleagues; lower prevalences were found in Malaysia (77%) and the People’s
Republic of China (74%). Similarly, numerous studies contradict the assumption that consumers possess
adequate knowledge on which to base their consumption decisions and that they use this knowledge to
maximize their long-term welfare.® For example, Chaloupka and Warner'’ observed that adolescents
often underestimate the addictive nature of smoking.

Some economic models of addiction attempt to address this lack of perfect foresight by treating behavior
as “boundedly rational,” implying that individuals make current consumption choices that maximize
current utility rather than choosing a lifetime consumption path.?*?® Bounded rationality can help
explain seemingly incongruous behaviors—for example, smokers who buy single packs of cigarettes
instead of cartons, which are priced lower than single packs, in an effort to limit their consumption
and/or increase their likelihood of quitting. This approach has important implications for the relative
effectiveness of other tobacco control policies. Suranovic®® applied this concept of bounded rationality
to youth smoking initiation, concluding that policies that raise the present costs of smoking will be more
likely to reduce youth smoking initiation than policies that highlight the long-term health consequences
of smoking.

Becker and Murphy’s19 original rational addiction model also assumes that people’s preferences do not
change over time. However, results from laboratory experiments and psychological research suggest that
consumers generally have time-inconsistent preferences and exhibit self-control problems.?” For
example, consumers may place a higher value on smoking a cigarette now but have a desire to quit
tomorrow. But when tomorrow arrives and they have the desire to smoke another cigarette rather than
quit, they will be in conflict with their own previously stated preference. Preferences become time
inconsistent when the tradeoff between two time periods changes, such that a person’s relative
preference for well-being may not necessarily be the same when asked on different occasions.
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Internality Theory

Self-control problems are introduced into economic models through the idea of a competing internal
self, whereby an individual’s preferences change at different times with a view to improving the welfare
of the current self, sometimes at the expense of the welfare of the future self.?® Most people exhibit
present-biased preferences; they have a tendency to pursue gratification now in a way that they may
disapprove of later. The large time delay between the onset of tobacco use and the onset of disease
makes smokers particularly prone to this phenomenon, because the health consequences of their current
actions are most often realized at a distant future date.” Thus, smoking can be viewed as an outcome of
“multiple selves.”*® Many smokers want to quit smoking, but the immediate desire to relieve intense
withdrawal symptoms dominates the desire to quit. In this framework, the model of cigarette
consumption assumes that consumers are time inconsistent. The existence of an “internality” arising
from the psychological phenomena of hyperbolic discounting, present bias, and unstable preferences
supports an argument for a cigarette tax, not only on the grounds of externalities that result in costs to
others, but also because smoking creates internal costs such as disease and income loss that markets fail
to correct.

If consumers exhibit present-biased preferences (i.e., the time inconsistency model), then assumptions of
rational and time-consistent behavior (i.e., the rational addiction model) may be seriously flawed. More
importantly, the optimal tax rate prescribed by each model will differ significantly. Under the rational
addiction hypothesis, decisions about tobacco consumption are governed by the same rational decision-
making process as any other good, and they invoke the same normative rules as “normal” goods.**
Under this paradigm, the optimal role for government is to correct for the external costs of smoking. The
imposition of an excise tax on cigarettes makes smokers worse off, in the same way that the imposition
of a tax on any normal good makes the consumers of that good worse off. According to this approach,
“addiction per se does not constitute market failure and the costs that smokers impose on themselves are
irrelevant for taxation unless rooted in misperceptions about the harmfulness of smoking.”***® In
contrast, internality theory concludes that government policies should account for internality costs in the
same way that they account for externality costs. Thus, taxation may be justified theoretically even
without externalities.?®

As a result, time inconsistency (internality theory) models generally prescribe an optimal tax level that is
higher than that of the rational addiction model because internal costs often dwarf external costs.?’ In
contrast to Becker and Murphy’s rational addiction model, internality theory holds that an increase in
taxation can increase smokers’ utility. To test this hypothesis, Gruber and Mullainathan? linked data for
cigarette excise taxes to surveys of self-reported happiness in the United States and Canada. The study
found that higher excise taxes on cigarettes are associated with increased happiness of smokers.
Similarly, Choi and Boyle?® found that Minnesota smokers who tried to quit smoking were more likely
to perceive the 2009 federal cigarette tax increase in the United States as helpful in promoting smoking
cessation, a finding they ascribe to the tax increase being seen as a commitment device by smokers who
want to quit.
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Empirical Data on Cigarette Price, Affordability, and Taxes
Cigarette Prices

Empirical studies have shown unambiguously that the retail price of cigarettes is a crucial determinant
of cigarette consumption. Some studies have focused on differences in cigarette prices between
countries.>*® Figure 4.1 displays the median price of a pack of cigarettes in 40 countries (low-income
[n=3], lower middle-income [n=10], upper middle-income [n=8], and high-income countries [n=19]),
for which data are available, between 1990 and 2011.*

Figure 4.1 shows that cigarette prices, expressed in U.S. dollars, are highest in HICs and lowest in low-
income countries. Additionally, historical data show that while cigarette prices have increased in HICs,
they have remained relatively flat in low-income countries. This reflects both the generally higher tax
levels and more frequent tax increases in HICs.3**? Furthermore, the differences in cigarette prices have
become more pronounced, in both absolute and relative terms, between HICs and the rest of the world
since 2000.

Figure 41  Median Price of a Pack of Cigarettes, by Country Income Group, 1990-2011
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Notes: Using the official exchange rate, the prices of local brands of cigarettes, as collected by the Economist Intelligence Unit, were converted to U.S.
dollars (not adjusted for inflation). Countries were discarded from the dataset if more than approximately one-third of the time series data were missing, if
the country experienced a serious bout of hyperinflation or introduced a new currency, or if price data were so unstable over time that they were simply not
credible. With these countries removed, the subsequent analysis was performed on 40 countries. Data were collected from large urban areas and may not

reflect the full range of prices within the country.
Source: Economist Intelligence Unit 2012.31

Consumers respond to price changes. It is changes in the retail price, not the level of the retail price, that
drive changes in the consumption of cigarettes. The current price level is the result of price changes
from previous years, which would have influenced changes in the consumption of cigarettes in the past;
any significant future changes in cigarette consumption will depend on future price changes, holding
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other factors constant. A price increase gives consumers an incentive to change their smoking behavior,
but if cigarette prices are stable, whether high or low, consumers have no reason to change their
consumption, again holding other factors constant.

From an econometric perspective, to estimate the price elasticity of demand for cigarettes in a particular
country using time series data, the inflation-adjusted (real) price of cigarettes must change over time.

If the price does not change, then the impact that price has on the consumption of cigarettes cannot

be determined.

Cigarette Consumption and Prices

Analyzing trends in cigarette consumption and the real prices of cigarettes can help to determine how
successful countries have been at curtailing the consumption of cigarettes. Successful countries are
primarily high- and middle-income countries that have implemented strong tobacco control strategies,
including significant tax increases. Conversely, countries where the consumption of cigarettes has
increased have generally experienced very rapid economic growth but only modest increases or, more
often, decreases in the real price of cigarettes. The World Health Organization®* (WHO) reported that,
compared with other tobacco control strategies in the WHO Framework Convention on Tobacco Control
(WHO FCTC), countries have made limited progress so far in increasing the price of tobacco products
by raising taxes.

Comparative data also show that increases in the price of cigarettes are a particularly powerful tobacco
control tool. In a sample of countries for which appropriate data are available (n=52; 29 high-income,
21 middle-income, and 2 low-income countries), the simple correlation coefficient between changes in
the real price of cigarettes and changes in per capita consumption of cigarettes for the period 1996-2011
was —0.56 (Figure 4.2).%

Cigarette Affordability

Cigarette consumption is sensitive to changes in income. Since 2000, many LMICS have experienced
periods of rapid economic growth during which cigarette taxes and prices have not kept up with the
growth in income. In many LMICs, the demand for cigarettes increases as the average income increases,
but the demand for cigarettes usually increases by a smaller percentage than the percentage change in
average income (meaning that demand is relatively inelastic with respect to income). Since 2000, several
studies®** have used the concept of cigarette affordability, which refers to the quantity of resources that
are required to buy a pack of cigarettes. The term incorporates both the price of cigarettes and the
average level of income. With all other factors remaining constant (i.e., income), the higher the price of
cigarettes, the less affordable they are. However, in countries where the average per capita income is
high, cigarettes may be more affordable than in a country where cigarettes are cheaper but the average
level of income is proportionally much lower.
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Figure 42  Percentage Change in Real Cigarette Prices Versus Percentage Change in Per Capita
Consumption of Cigarettes, 1996-2011
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Two metrics are available to measure the affordability of cigarettes: (1) the number of minutes of labor
(at a representative or average job) required to buy a pack of cigarettes, and (2) the percentage of per
capita gross domestic product (GDP) required to buy 100 packs of cigarettes. The latter measure, also
called the relative income price, tends to be used for a large sample of countries but may be most useful
when considering the affordability of cigarettes in LMICs.*® The relative income price increases as
cigarettes become less affordable because of an increase in cigarette prices or a decrease in per capita
GDP. However, if both cigarette prices and per capita GDP increase, as is often the case, then the
affordability of cigarettes depends on the relative magnitudes of these changes. While relative income
price is an easily constructed measure of affordability given the ready availability of per capita GDP,
cross-country comparisons of affordability may be distorted when there are significant differences in
income inequality across countries and when there are significant socioeconomic differences in tobacco
use within and across countries. A measure of income that better reflects the income of the tobacco-
using population (e.g., average or median income of a tobacco user, or the minutes of work required to
purchase a pack of cigarettes by the average tobacco user) would help to address this problem, but is
difficult to use in practice given the lack of consistent data across countries.
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In their study using data from 1990 to 2006, Blecher and van Walbeek® found that, on average,
cigarettes were far more affordable in HICs than in LMICs, despite being more expensive in HICs when
expressed in a common currency. An updated analysis using more recent data (Figure 4.3) shows the
relative income price, categorized by the standard World Bank country income group classification, for
a sample of 56 countries. This analysis confirms that cigarettes remain more affordable in HICS than in
LMICs. One hundred packs of cigarettes cost more than 2% of per capita GDP in only seven HICs
(Australia, Chile, Ireland, Portugal, the United Kingdom, Poland, and New Zealand). In contrast, in both
of the low-income countries for which data are available, 100 packs of cigarettes would cost more than
10% of GDP. In the upper and lower middle-income countries reporting data, the percentage of GDP
required to purchase 100 packs of cigarettes would range from 0.5% to 31.8%. In general, cigarettes are
less affordable as country income decreases.

Cigarette consumption is generally higher in countries where cigarettes are more affordable than in
countries where cigarettes are less affordable. Using cross-sectional data, Blecher and van Walbeek*
showed that differences in the level of cigarette affordability can explain, to some extent, differences in
per capita consumption of cigarettes between countries. These authors estimated the affordability
elasticity of demand, defined as the quantity by which cigarette consumption decreases in response to
cigarettes becoming less affordable by 1%, to be —0.53. This elasticity estimate falls in the same range as
typical price elasticity estimates, but it emphasizes affordability, which is conceptually quite different
from price.

In the same way that changes in prices (rather than the level of prices) are more useful as a tobacco
control tool, changes in cigarette affordability (rather than the level of cigarette affordability) are
expected to drive changes in cigarette consumption over time. Figure 4.4 shows average annual
percentage changes in cigarette affordability from 2000 to 2013 for a sample of 49 countries. An
increase in the relative income price implies that cigarettes have become less affordable. As shown in
Figure 4.4, between 2000 and 2013, cigarettes became less affordable in 17 of 25 HICs but in only 9 of
24 LMICs. The result is predictable: a strong divergence in cigarette consumption between these two
groups of countries. Thus, despite the fact that cigarettes remain, overall, less affordable in LMICs
compared with HICs, changes in affordability over time have led to a decrease in consumption of
cigarettes in HICs but an increase in the rest of the world.
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Cigarette Affordability in Selected Countries, by Country Income Group, 2013
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Taxation on Cigarettes

Total tax burden is defined as the sum of all taxes—including general sales taxes, such as a value-added
tax—expressed as a percentage of the retail price. According to the 1999 World Bank publication
Curbing the Epidemic: Governments and the Economics of Tobacco Control,* the total tax burden on
cigarettes is highest in HICs and decreases as a country’s income level decreases. Using 1996 data for
the sample of countries in this study, the average tax burden was 67% in HICs, 50% in upper middle-
income countries, 46% in lower middle-income countries, and 40% in low-income countries.*® A similar
analysis based on 180 countries was performed by WHO® in 2014 (Table 4.1) using the World Bank’s
income categories. Although the choice of descriptive statistics (i.e., unweighted/simple average,
weighted average, and median) substantially influences the results, the 2014 WHO data confirm the
earlier World Bank findings that the tax burden is higher for HICs and lower for LMICs. In fact,
considering unweighted average tax burdens, the picture in 2014 is not different from that in 1996.

Table 4.1 shows the average tax burdens weighted by the number of current adult cigarette smokers,
thus giving more weight to countries with more smokers. This weighting results in a significant
compression of tax burdens among the four groups of countries, which is what happens if low-income
countries with high smoking rates have above-average tax burdens and HICs with low smoking rates
have below-average tax burdens.

Table 4.1 also shows the proportion of the total tax burden that is made up of various types of excise tax,
which are taxes applied on certain goods consumed within a country. A specific excise tax is a fixed
amount levied per given measure of a particular commodity and an ad valorem excise tax is a
percentage of the value of the commodity, which can be measured in a variety of ways (see chapter 5 for
more detailed definitions).

Table 4.1 reveals that as a country’s income level increases, the proportion of specific taxes (based on a
measure of weight or quantity) in the total excise tax amount generally increases at the expense of the ad
valorem tax (based on value) component, although some differences are seen when the data are
weighted by the number of adult smokers (weighted average). In low-income countries, the bulk of the
excise taxes are made up of ad valorem taxes, and specific taxes generally account for only a small part
of the excise tax. In contrast, in both lower middle-income countries and HICs, the specific tax
component accounts for most of the excise tax. Among upper middle-income countries, the ad valorem
tax accounts for the largest proportion of excise tax when weighted by the number of adult smokers,
mainly due to the large number of smokers in China which relies primarily on an ad valorem tax.

Most countries also levy a general sales tax or value-added tax (VAT) on cigarettes, as on many other
products and services. The base for calculating the sales tax or VAT varies from country to country.
Most countries levy the tax on the final retail price exclusive of the VAT, others levy it based on the
final retail price. A few other countries with weaker capacity to collect VAT at all levels of the supply
chain levy it only at the value of production/import. These other taxes also include import duties, but
these are relatively unimportant in most countries.
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Table 4.1  Total Tax Burden, by Country Income Group, 2014

Specific Advalorem Value-added Other taxes, Total tax
Average  excise,asa% excise,asa% tax,asa%of asa% of burden, as a

Descriptive statistics price, $ PPP* of price of price pricet price % of price
Unweighted average

Low-income countries 2.32 7.80 14.70 10.40 1.80 34.74

Lower middle-income countries 3.59 27.40 7.60 11.90 1.60 48.55

Upper middle-income countries 4.68 26.90 16.80 11.60 3.10 58.38

High-income countries 6.07 33.80 17.70 13.60 1.30 66.48
Weighted average (by current adult cigarette smokers [2013 estimate])

Low-income countries 2.03 6.70 25.90 11.80 1.40 45.76

Lower middle-income countries 2.78 35.20 8.70 12.70 0.10 56.64

Upper middle-income countries 2.94 7.90 32.10 13.70 0.60 54.35

High-income countries 5.53 33.80 17.90 12.70 0.30 64.78
Median

Low-income countries 1.93 0.00 10.21 11.88 0.00 30.86

Lower middle-income countries 2.51 16.00 6.69 11.50 0.00 40.87

Upper middle-income countries 3.87 25.65 0.00 13.04 0.00 58.86

High-income countries 5.66 30.18 8.72 15.97 0.00 72.90

*Average price reflects the price of a 20-cigarette pack of the most sold brand in each country included in the country groupings. PPP = Purchasing Power
Parity.

1This column also includes sales taxes, not tabulated separately in this table.

Notes: Low-income countries (n=29), lower middle-income countries (n=45), upper middle-income countries (n=53), and high-income countries (n=53).
Country income group classification based on World Bank Analytical Classifications for 2014.

Source: World Health Organization 2015.36

Microeconomic theory suggests a positive relationship between tax burden and the price of cigarettes—
that is, as the government increases the tax burden, the manufacturer would be expected to pass the tax
on to the consumer in the form of a higher retail price. Evidence from 186 observations (31 low-income,
46 lower middle-income, 54 upper middle-income, and 55 high-income countries) broadly supports this
view, as shown in Figure 4.5.%°

The correlation between cigarette price (expressed in U.S. dollars) and tax burden is very high (0.95).
However, a closer look at Figure 4.5 suggests that the positive relationship is influenced primarily by
highly taxed, high-priced cigarettes in HICs. When examining only LMICs (n=131), the correlation
coefficient between price and tax burden drops slightly, to 0.88. For relatively low tax burdens, between
20% and 60% of the retail price, the tax burden percentage is unrelated to the retail price. This suggests
that other factors (e.g., input, labor, logistical and distributional costs, and profit margins in the
manufacturing, wholesale, and retail sectors) play as important a role in determining the retail price of
cigarettes as the excise tax. Moreover, as described in chapter 5, simpler cigarette tax structures,
particularly those that emphasize specific taxes and do not involve tier-based taxes, are associated with
less variability in the prices smokers pay for cigarettes across brands. Thus, increases in cigarette taxes

| 124



Monograph 21: The Economics of Tobacco and Tobacco Control

in countries with simpler tax structures will likely be more effective in reducing smoking prevalence
compared with tax increases in countries that have more complex tax structures.”’®

Figure 4.5  Price of a Pack of Cigarettes Versus Total Tax on Cigarettes, by Country Income Group, 2014
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Note: Country income group classification based on World Bank Analytical Classifications for 2014.
Source: World Health Organization 2015.36

The tax burden clearly affects the price of cigarettes. Figure 4.5 offers a static (cross-sectional) picture
of different combinations of the price-to-tax burden for 2014 but not the impact of a change in the tax
burden on the price in any particular country. Examining the impact of changing the tax burden would
require tracking changes in the excise tax and in the price of cigarettes for each country over time. Given
the diversity and complexity of some excise tax regimes and changes in these regimes over time,
consistent data to investigate the relationship between the excise tax and retail prices for a large sample
of countries over a sizable time period are not currently available.

Several studies have investigated the impact of excise tax changes on the retail price of cigarettes.>*
These studies have typically focused on the United States. Early studies were inconclusive, but more
recent (2010) studies have generally found that increases in the excise tax are mostly, fully, or more than
fully passed on to consumers.** When cigarette manufacturing firms have significant market power, as
they typically do, the strategic interactions between these firms make it more difficult to predict how an
increase in the excise tax will impact the retail price. In some cases, the excise tax increase could be the
signal for all firms to increase the retail price by the full amount of the excise tax, or even more. In other
cases, cigarette manufacturers might not pass on the increased excise tax to consumers in the form of a
higher retail price, hoping to gain market share from competitors. However, where cigarette
manufacturers are monopolies or near-monopolies, the uncertainty is diminished.
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According to Becker and colleagues,?* the best strategy for a monopolist would be to set the retail price
lower than the short-run profit-maximizing position when the business environment is good. However,
when the environment is unfavorable to the industry (e.g., when tobacco control leg