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Introduction

Two%broad% types%of%data%have%been%
used% in% international% studies% of%
the% demand% for% cigarettes,% namely%
aggregate% data% and% survey% data.%
In% general,% it% is% easier% and% less%
costly% to% collect% aggregate% data%
than% individual% or% household% survey%
data.% Both% types% of% data% have% their%
advantages% and% drawbacks.% The%
previous% chapter% presents% the%
evidence% from% studies% employing%
time6series% or% pooled% time6series%
cross6sectional% aggregate% data.%
This% chapter% reviews% the% evidence%
from% studies% using% individual6level%
and% household6level% survey% data% to%
examine%the%effects%of%tax%and%price%
on%the%demand%for%tobacco%products%
among% adults.% Studies% that% focus%
on% tobacco% demand% among% young%
people%are%reviewed%in%Chapter%6%and%
tobacco%demand%among% the%poor% in%
Chapter%7.

Individual6level% and% household6
level% cross6sectional% data% are%
collected% in% large% nationally%
representative% (or% sometimes%
regionally% representative)% surveys.%
Depending%on%the%nature%of%the%survey%
and% the% size% of% the% questionnaire,%
researchers% are% able% to% gather% a%
vast% array% of% information% about% the%
survey% respondents.% Some% surveys%
are%designed%with%a%focus%on%tobacco%
(e.g.% the% Global% Adult% Tobacco%
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Survey),%while%other%surveys%are%more%
generic,% and% incorporate% questions%
about% tobacco% use% as% part% of% the%
greater% whole% (e.g.% National% Health%
and%Nutrition%Examination%Survey% in%
the%USA).% In% some% cases% the% same%
respondents% are% interviewed% again%
in% subsequent% waves% of% the% survey.%
Such%surveys%are%called%longitudinal,%
panel% or% cohort% surveys% and% are%
particularly% useful% in% seeing% how%
individuals’% tobacco% use% behaviours%
change%over%time.

Analyses% that% employ% survey%
data%to%study%the%demand%for%tobacco%
products% are% based% on% the% same%
theoretical% framework% discussed% in%
Chapter% 4.% However,% studies% that%
have% used% survey% data% can% answer%
more% nuanced% questions% than%
studies% that% have% used% aggregate%
data.%For%example,%studies%based%on%
aggregate% data,% which% are% usually%
derived% from% tax% paid% sales% data,%
cannot% determine% why% tobacco%
consumption% falls% in% response% to%an%
increase% in% tobacco% product% prices.%
Is%it%because%fewer%people%are%using%
these% products% (i.e.% a% decrease% in%
smoking%prevalence),%because%those%
who% use% tobacco% are% consuming%
less% (i.e.% a% decrease% in% smoking%
intensity),% or% some% combination% of%
the% two?% Studies% based% on% survey%
data% are% better% able% to% address%

these%questions.%The%most%common%
approach,% described% in% more% detail%
below,% is% to% separate% individual%
tobacco% consumption% decisions% into%
different% stages,% e.g.% the% decision%
to% initiate% smoking,% the% decision%
to% continue% smoking,% the% decision%
about% how% much% to% smoke% when%
being%a%smoker,%and%the%decision% to%
quit% smoking.% With% individual6level%
data,%and%especially%with%longitudinal%
individual%data,% these%questions%can%
be%answered%not% only% for% the%whole%
population,% but% also% for% different%
socioeconomic% and% demographic%
groups,% such% as% those% defined% by%
gender,% age,% education,% income,%
race/ethnicity%or%other%factors.

Studies% based% on% aggregate%
data% often% find% that% the% correlation%
between% independent% variables% is%
high.%The%high%degree%of%correlation%
complicates% the% estimation% process%
and%can%result%in%unstable%estimates%
(coefficients)% and% wide% confidence%
intervals.% In%contrast,% the%correlation%
between% independent% variables% in% a%
cross6sectional% analysis% of% survey%
data% is% generally% lower,% resulting% in%
smaller% standard% errors% and% more%
stable%coefficients.

Studies%based%on%aggregate%data%
often% suffer% from% simultaneity% bias,%
as% market6level% price% and% quantity%
are% jointly% determined% through% the%
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interaction% of% supply% and% demand.%
Thus,% the% price% variable% may% be%
endogenous.% Standard% Hausman%
tests% can% be% used% to% test% whether%
price% is% endogenous.% If% this% is%
indeed% found% to% be% the% case,% price%
endogeneity%can%be%corrected%using%
instrumental% variables% methods.%
However,% when% using% survey% data,%
the% problem% of% price% endogeneity%
is% less% of% a% concern% because% no%
individual% tobacco% user% or% potential%
user%consumes%enough% to% influence%
the% market% price.% Thus,% from% the%
perspective% of% any% individual,% the%
price% variable% is% exogenously%
determined.% This% simplifies% the%
estimation%process.

However,% while% individual%
or% household% survey% data% have%
some% clear% advantages% relative%
to% aggregate% data,% they% also% have%
several% limitations.% First,% the% survey%
data%are%subject%to%reporting%biases,%
in% that% people% tend% to% underreport%
tobacco% use% and% consumption%
(Warner,% 1978c% Slattery% et! al.,%
1989c% Gallus% et! al.,% 2011).% Typically%
researchers% assume% that% people%
underreport% their% consumption% by%
the%same%percentage%of% their%actual%
consumption.% This% is% a% strong%
assumption,%and%to%the%extent%that% it%
is% violated,% it%will% bias% the%estimated%
coefficients.% Second,% many% macro6
level% determinants% of% the% demand%
for% tobacco,% like% advertising%
expenditures% and/or% advertising%
restrictions,% availability% of% tobacco%
products,% and% the% strength% of% anti6
tobacco% (or% pro6tobacco)% sentiment,%
are%often%not%captured%in%the%surveys.%
If% information%on%these%determinants%
are%not%obtained%from%other%sources,%
the% coefficient% estimates% may% be%
biased%due%to%omitted%variables.

This% chapter% reviews% several%
issues%related%to%the%impact%of%taxation%
of% cigarettes% and% other% tobacco%
products,% and% tobacco% products%
prices,% on% tobacco% use% among% the!

adult! population.% In% the% following%
section,% the% estimation% techniques%
applied% in% studies% based% on% survey%
data% are% discussed% in% some% detail.%
This%is%followed%by%a%comprehensive%
review%of%the%evidence%on%the%impact%
of%price%on%cigarette%smoking%among%
adults,% including% the% impact%of% price%
on%smoking%prevalence%and%intensity.%
A% similarly% comprehensive% but%
shorter%review%of%the%relatively%scarce%
evidence%on%price%and%non6cigarette%
tobacco%use%follows.%This%is%followed%
by% a% discussion% of% the% existing%
empirical% literature% on% smoking%
cessation.% The% chapter% concludes%
with%a%discussion%of%the%more%limited%
research% on% the% relationships% of%
tax% and% price% with% other% outcomes%
related% to% tobacco% use% for% adults,%
including% attitudes% and% perceptions%
about%prices%of%tobacco%products.

Empirical*strategies*for*estimating*
demand*with*individual;level*data

Data

Individual6%and%household6level%data,%
usually% obtained% from% surveys,% rely%
on%self6reported%measures%of%tobacco%
use.% The% measures% of% tobacco% use%
typically% collected% in% surveys% include%
information% on% the% prevalence%
and% intensity% of% tobacco% use% and%
sometimes%on% tobacco%consumption%
histories.% Two% basic% types% of%
surveys% are% typically% employed%
when%examining% the% impact%of%price%
or% tax% on% adult% tobacco% use:% cross6
sectional% and% longitudinal.% A% cross6
sectional% survey% is% used% to% gather%
information% on% a% population% at% a%
single%point%in%time,%and%many%cross6
sectional% surveys% are% repeated%
regularly.% Often,% researchers% use%
pooled%cross6sectional%data.%Pooled%
cross6sections% combine% multiple%
cross6sections% at% a% single% point% in%
time% (such% as% comparing% cross6
sections% of% the% populations% of%

multiple% countries).% They% can% also%
be% a% single% cross6section% over% time%
with% data% collected% at% multiple% time%
points,% such% as% studying% a% sample%
from%a% single% country% over% a% period%
of%multiple%years%(this%form%of%pooled%
cross6sectional%data%is%often%referred%
to%in%the%literature%as%repeated%cross6
sectional% data).% Pooling% different%
cross6sections% has% the% benefit% of% a%
larger%sample%size%(or%a%higher%number%
of% subjects% studied)% beyond% what%
would%be%available% in%a%single%cross%
section,% thus% allowing% researchers%
to% examine% different% determinants%
of% tobacco%use%over% time% like%prices%
of% tobacco% products% and% tobacco%
control%policies%by%studying%a%sample%
at% multiple% time% points.% Longitudinal%
data,% on% the% other% hand,% follows%
each%subject% (either%an% individual%or%
household)%over%time.%The%advantage%
of%longitudinal%data%is%that%changes%in%
individual%(or%household)%tobacco%use%
measured% as% smoking% prevalence%
and% intensity%can%be%examined,%and%
the%impact%of%price%or%tax%on%tobacco6
use% transitions% such% as% tobacco%
initiation% and% cessation% can% be%
quantified.

Measuring!the!price!of!tobacco!
products

In% contrast% to% aggregate% databased%
studies,% studies% that% rely% on% survey%
data% can% consider% many% more%
variables% in% the% analysis.% For%
example,% individual% (or% household)%
characteristics% such% as% disposable%
income,% age,% gender,% level% of%
education,% employment% status,%
marital% status,% family% structure,%
religiosity% and% various% other%
socioeconomic% and% demographic%
characteristics% can% be% incorporated%
in%the%analysis.

Of% particular% importance% to% this%
research%is%the%role%of%tobacco%prices%
in% affecting% adult% tobacco% demand.%
As% increases% in% tobacco% taxes% are%
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expected%to%increase%tobacco%prices,%
tobacco%taxes%are%a%policy%mechanism%
with% which% governments% can% affect%
adult% consumption% of% tobacco%
(see% Chapter% 2% for% a% discussion% on%
tobacco% taxes%and%prices).%As% IARC!
Handbooks! of! Cancer! Prevention:!
Tobacco! Control,! Volume! 12% points%
out% (IARC,% 2008),% several% sources%
of% tobacco% price% data% have% been%
used%in%prior%research.%Some%studies%
have% used% cigarette% prices% that% are%
collected%in%retail%outlets%or%reported%
by% households/individuals% that% use%
scanner6based% technologies% that%
utilize% universal% product% codes%
(UPCs).% The% major% advantages% of%
using%prices%collected%using%scanner%
technology% is% that% brand6% and%
package6specific%information%can%be%
extracted,%and%that%the%final%purchase%
price% will% capture% the% presence% of%
sale% promotions% affecting% price.%
Unfortunately,% there% is% limited%
availability% of% this% technology% in%
many% countries,% particularly% in%
low6% and% middle6income% countries.%
Even% in% high6income% countries,%
these% systems% typically% do% not%
provide% comprehensive% geographic%
coverage.%Moreover,%even%in%covered%
areas,%some%outlets%that%sell%tobacco%
products%do%not%participate%in%scanner%
data% collection% efforts,% generating%
tobacco% price% data% that% may% not%
be% completely% representative% of% all%
tobacco%sales.

Another% approach% to% obtain%
tobacco% price% information% is% to%
use% observational% data% collection%
methods%in%which%trained%individuals%
visit% tobacco% vendors% and% collect%
price% information%by%observing%what%
the% posted% prices% are,% asking% the%
vendor% what% the% price% is% when% the%
price% is% not% posted,% and% sometimes%
purchasing% the% product.% These%
prices% typically% produce% the% same%
measure% of% price% and% account%
for% price6related% promotions.%
Observational% data% collection%

involves%several%limitations,%including%
limited% geographic% coverage,% and%
the% use% of% a% convenience% sample%
of% stores% (i.e.% inadequate% sample%
frame%and%hence%a%sample%that%may%
not% be% representative% of% all% retail%
stores).% Use% of% data% collected% with%
this% approach% can% also% create% an%
aggregate% price% measure% that% does%
not%account%for%the%share%of%sales%of%
the%brands%collected%and%the%share%of%
sales%from%different%types%of%outlets.

The% final% method% to% collect%
tobacco%prices%is%through%the%use%of%
mail% and% telephone% surveys.% These%
surveys% are% conducted% on% tobacco%
product% vendors,% the% general%
population% and% the% population% of%
smokers.% The% surveys% on% tobacco%
vendors% face% limitations% similar% to%
the% observational% data% collection%
methods%described%above.

Information%obtained%in%population%
surveys% is% useful% in% developing%
aggregate%measures%of%price%(such%as%
at%the%national%or%subnational%levels).%
However,% the% use% of% individual’s%
self6reported% price% in% analyses% to%
examine% the% respondent’s% smoking%
behaviour% may% be% problematic% due%
to% the% endogeneity% of% this% price%
variable.%That%is,%holding%other%things%
constant,% heavy% smokers% may% be%
more% likely% to% consume% cheaper%
brands% of% cigarettes,% purchase%
cigarettes% in%greater%quantities,% look%
for% lower6priced% retailers,% engage%
in% tax6avoiding% behaviours,% and%
take% advantage% of% price% promotions%
than% individuals% who% smoke% fewer%
cigarettes.% Treating% an% individual’s%
self6reported%price%as%an%exogenous%
variable%in%an%equation%that%examines%
his% or% her% tobacco% consumption%will%
lead% to% a% biased% (over6)% estimate% of%
the%impact%of%price%on%consumption.

In% some% analyses,% efforts% have%
been% made% to% derive% cigarette%
prices% from% household% expenditure%
surveys% that% collect% expenditure%
information% on% a% wide% variety% of%

goods%and%services%including%tobacco%
products.% Price% is% typically% derived%
by% dividing% household% consumption%
expenditures% on% tobacco% products%
by%the%total%amount/quantity%of%these%
products% consumed.% In% addition% to%
the%endogeneity%problems%discussed%
above,% there%are%other% reasons%why%
these% price% measures% should% be%
used%with%caution.%First,%one%member%
of% the% family% typically% reports% total%
household% expenditures% on% tobacco%
and% quantity% purchased,% leading%
to% potential% reporting% errors.% The%
extent% of% reporting% errors% depends%
on%how%well%informed%the%individual%is%
about%the%consumption%expenditures%
and% quantities% purchased% by% other%
household%members.%Caution%should%
also% be% used% because% sometimes%
only% broad% information% on% tobacco%
expenditures%and%amount%purchased%
are% collected,% while% only% composite%
prices% that% combine% all% tobacco%
products%can%be%generated.%Finally,%it%
is% very% important% to% account% for% the%
effects% of% inflation% when% evaluating%
the% impact% of% tobacco% prices% on%
tobacco% demand% and% demand6
related% outcomes% when% multiple%
years% of% data% are% employed,% given%
that% inflation% can% significantly% affect%
the%price%of%tobacco%products%relative%
to% the% price% of% other% goods% and%
services.

Methods

When% using% individual6level% survey%
data,% economists% have% traditionally%
used% a% two6part% model% of% demand%
developed%by%Cragg%(1971),%in%which%
tobacco% prevalence% and% tobacco%
intensity% are% modelled% separately.%
The% rationale% for% the% two6part%
model% is% that% a% person% faces% two%
sequential%decisions.%First,%s/he%has%
to%decide%whether%or%not%to%consume%
tobacco.% Then,% among% those% who%
have% decided% to% consume% tobacco,%
there% is% a% decision% on% how% much%
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tobacco% to% be% consumed.% The% first%
decision% is% a% dichotomous% decision%
and% is% typically% estimated% using% a%
probit% or% logit% specification% (logistic%
regression%models).% For% the% second%
decision,% on% how% much% tobacco% to%
be%consumed,%ordinary%least%squares%
(OLS)% techniques% (linear% regression%
models)% on% a% log6transformed%
dependent% variable% are% usually%
used.% The% resulting% price% elasticity%
derived% from% the% first% step% is% known%
as%the%price%elasticity%of%prevalence,%
whereas%the%resulting%price%elasticity%
from% the% second% step% is% known%
as% the% price% elasticity% of% intensity.%
Combining% the% price% elasticity% of%
prevalence% and% the% price% elasticity%
of% intensity% will% yield% the% total% price%
elasticity%of%tobacco%demand.

A% potential% problem% with% the%
standard%approach%of%estimating%the%
second% part% of% the% two6part% model%
is% that% the% estimates% have% to% be%
retransformed%back%from%log%scale%to%
original% scale.% The% retransformation%
factor% that% is% employed% in% the%
retransformation% process% must%
reflect% any% heteroscedasticity% in%
the% conditional% smoking% equation%
if% the% derived% elasticities% are% to% be%
consistent.% An% alternative% estimator%
that%Blough,%Madden%and%Hornbrook%
(1999),% Manning% and% Mullahy%
(2001)% and% Tauras% (2006)% proposed%
is% the% generalized% linear% model%
(GLM).%While%OLS%models% estimate%
expectation% of% the% log6transformed%
variable%E(ln(Y|X))% and% then% require%
retransformation% back% to% ln(E(Y|X)),%
GLM% models% directly% estimate%
ln(E(Y|X))% and% consequently% obtain%
expectation%E(Y|X)%directly%and%thus%
preclude%the%need%to%retransform1.

While% the% two6part% technique%
discussed% above% is% the% most%
frequently% used%method% to% estimate%
tobacco% prevalence% and% intensity%
demand% equations% using% survey%

data,% numerous% other% methods%
have%been%employed.%Due%to% limited%
computing%power,%some%early%studies%
used% a% linear% probability%model% (i.e.%
an%OLS%technique)%instead%of%limited%
dependent% variables% techniques% for%
the% first% part% of% the% two6part%model.%
Other% researchers% have% combined%
both% separate% models% of% the% two6
part% model% into% a% one6part% model%
and% apply% an% OLS% regression.% The%
limitation% of% this% approach% is% that%
researchers% cannot% disentangle%
the% effects% of% changes% in% prices% or%
taxes% on% tobacco% prevalence% and%
intensity—a% distinction% that% is% often%
very% important% for% policy6making%
purposes.% Other% researchers% have%
used% sample% selection% models,%
such%as%Heckman’s% (1979)% two6step%
correction%model.%Heckman’s%model%
corrects%the%second%part%of%the%two6
part%model%for%self6selection%by%using%
a%transformation%that%is%the%predicted%
probability% of% each% individual% to% use%
tobacco% as% an% additional% variable%
in% the% second% equation.% Still% other%
researchers% reformulate% the%
tobacco%demand%equation%into%latent%
consumption% (i.e.% latent% demand)%
instead% of% the% actual% consumption.%
As% the% latent% demand% measures%
willingness% to% consume% tobacco,%
those% individuals% who% hate% tobacco%
would% likely% make% negative% scores%
for% willingness% to% consume.% Since%
negative% latent% demand% is% reflected%
by% zero% actual% consumption,% the%
dependent% consumption% variable% is%
left% censored% at% zero.% Tobit% models%
have% been% used% by% researchers% to%
account% for% the% censored% nature%
of% the% tobacco% consumption% data.%
Finally,% numerous% extensions% to%
Cragg’s% (1971)% model% have% been%
proposed%and%employed% to%examine%
the%determinants%of%both%prevalence%
and% intensity% of% tobacco% use.% This%
class%of%models%has%become%known%

as% double6hurdle% models% (Jones,%
1989).%A%thorough%discussion%on%the%
variants%of%the%double6hurdle%models%
can% be% found% in% Jones% and% Yen%
(2000).

Researchers% have% also% used%
longitudinal% data% to% examine% the%
impact%of%price%or%tax%on%tobacco6use%
transitions%such%as%tobacco%initiation,%
tobacco%use%escalation,%and%tobacco%
cessation.% Both% discrete6time% and%
continuous6time%hazard%models%have%
been%used%to%estimate%the%equations%
specified% for% those% tobacco6use%
transitions.%The%discrete% time%model%
usually% takes% the% form%of%a%probit%or%
logit% specification% to% estimate% the%
probability%of%making%a%transition%from%
one% discrete% state% to% another% (such%
as% from% non6smoking% to% smoking)%
between% waves% of% data% collection.%
Cox’s%(1972)%partial%likelihood%method%
has% also% been% used% to% estimate%
continuous% hazard% models.% Cox’s%
(1972)% model% is% appealing% because%
it% examines% the% effects% of% the%
covariates% on% tobacco% use% without%
making% any% assumptions% about% the%
underlying% baseline% hazard.% Other%
researchers% have% used% continuous%
time% parametric% models% that% have%
assumptions%about% the%shape%of% the%
baseline%hazard.

Estimation!issues

A% central% issue% to% consider% when%
estimating% empirically% cigarette6
demand%equations% for%adults% is%how%
to%account% for% tobacco% sentiment% or%
the% social% acceptability% of% smoking.%
Indeed,%accounting%for%this%condition%
is% important% because% it% may% be%
the% sentiment% towards% tobacco%
that% is% driving% changes% in% tobacco%
consumption% and% in% tobacco% taxes%
as% well% as% in% other% tobacco% control%
policies.%If%not%controlling%for%tobacco%
sentiment,% this% overlook% may% result%

1!Y!is!the!dependent!variable,!X!is!a!vector!of!explanatory!variables,!ln!is!a!natural!logarithm!transformation,!and!E(Y|X)is!the!expectation!of!Y!conditional!on!X.
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in% an% omitted% variable% bias% that%
produces% a% spurious% negative%
relationship% between% price% or% tax%
and% tobacco%demand.%This%spurious%
negative%relationship%results% in%price%
elasticity% estimates% that% are% biased%
away%from%zero.

Several% strategies% have% been%
put% forth% to%account% for%antismoking%
sentiment%in%adult%smoking%equations.%
One%approach%that%can%be%applied%to%
cross6sectional% data,% pooled% cross6
sectional% data% and% longitudinal%
data% is% to% include% a% variable% as% an%
explanatory%variable% in% the%cigarette%
demand% equation% to% capture% the%
economic% importance% of% tobacco%
growing% and% production% in% the% area%
(such% as% a% state,% region,% province,%
etc.)%where% the% individual/household%
resides.%To%the%extent%that%residing%in%
a%tobacco%producing%location%proxies%
for% positive% sentiment% towards%
tobacco,% the% inclusion% of% these%
variables% in% the% regression% model%
will% mitigate% some% bias% generated%
by%the%omitted%variables%on%the%price%
elasticity%estimates.

Another% approach% that% can% be%
applied% to% pooled% cross6sectional%
and% longitudinal% data% is% to% use%
location6specific% dummy% variables%
as% covariates.% The% use% of% location6
specific%dummies%will%help%to%eliminate%
all% time6invariant,% unobserved% and%
location6specific% heterogeneity.% To%
the% extent% that% sentiment% towards%
tobacco% within% a% location% is% time6
invariant% during% the% period% under%
investigation,% then% including% those%
explanatory% dummy% variables% will%
eliminate%bias%on% the%price%elasticity%
estimates% due% to% the% omitted%
variables.% The% use% of% location6
specific% dummy% variables% relies% on%
within6location% variation% in% cigarette%
prices%or%taxes%over%time%(as%opposed%
to%inter6location%differences%in%prices%
and% taxes)% to% quantify% the% effect% of%
price% on% consumption.% However,% for%
the%location6specific%dummy%variable%

approach% to% be% viable,% researchers%
must% use% multiple% years% of% cross6
sectional% data—one% year% of% cross6
sectional%data%would%result%in%perfect%
multicollinearity%between%the%location%
specific% taxes% (or% prices)% and% the%
dichotomous% location% indicators.%
Moreover,% even% if% multiple% years% of%
data% are% employed,% there% must% be%
reasonable%variation%in%tax%(or%price)%
over% time% within% locations% to% avoid%
collinearity% issues% with% the% tax% (or%
price)%variable.

The% final% approach% that% has%
been% used% is% to% approximate% the%
magnitude%of%anti6tobacco%sentiment%
within% a% location% using% individual’s%
attitudes% towards% smoking% and%
beliefs%about%tobacco%control%policies%
from% survey% data.% The% derived%
tobacco% sentiment% variable% would%
then% be% included% as% an% explanatory%
variable% in% the% tobacco% demand%
equation.% Some% caution% should% be%
used%with%this%approach%because%the%
derived% tobacco% sentiment% variable%
may% be% endogenous,% particularly% if%
the%same%survey%data%are%used%both%
to% estimate% the% tobacco% demand%
equations%and%to%derive%the%tobacco%
sentiment%variable.

It% is% also% important% to% control%
for% other% tobacco% control% policies% in%
the% tobacco% demand% equations% to%
avoid% an% omitted% variable% bias.% The%
omission% of% other% tobacco% control%
policies% will% bias% the% price% elasticity%
estimates% away% from% zero% if% both%
tobacco% prices% and% tobacco% control%
policies% affect% tobacco% consumption%
and%they%are%correlated%to%each%other.%
One% potential% limitation% of% including%
tobacco% prices% and% tobacco% control%
policies% simultaneously% in% the% same%
equation% is%multicollinearity.%That% is,%
as%part%of%a%comprehensive%tobacco%
control% effort,% governments% may%
increase% tobacco% taxes% and% impose%
stronger% restriction% on% tobacco%
consumption% simultaneously.% If% both%
the% tax% and% policy% levers% are% pulled%

simultaneously,% it% may% become%
difficult% to%disentangle% the% individual%
effects% of% taxes% from% those% effects%
of% other% tobacco% control% policies% on%
tobacco%consumption.

It% is% also% important% to% account%
for% tax% avoidance% opportunities%
to% purchase% tobacco% products%
when% estimating% tobacco% demand%
equations%using%individual6level%data%
(see%Chapter%8% for%a%more%complete%
discussion% of% tax% avoidance% and%
evasion).% Cross6border% shopping%
opportunities% created% by% substantial%
differences% in% tax% rates% or% other%
factors% that%determine%prices%across%
political% jurisdictions% are% one% form%
of% tax% avoidance.% If% opportunities% to%
purchase% less% expensive% tobacco%
exist% but% are% not% accounted% for% in%
the% specification% of% the% demand%
equation,% biased% price% elasticity%
estimates%may%result,%as%the%full%price%
elasticity%estimates%in%absolute%value%
will% tend% to% be%understated.%That% is,%
individuals% living% close% to% a% border%
of%a% lower6price% location%may% in% fact%
purchase% tobacco% from% the% lower6
priced% jurisdiction.% The% price% they%
pay% for% tobacco% bought% is% smaller%
than% the% price% that% is% assigned% to%
those%individuals%simply%on%the%basis%
of%their%residence.

Numerous% strategies% have% been%
put% forth% to% address% cross6border%
purchases% using% individual6level%
data.% Several% main% strategies% can%
be%named:%first,%including%a%covariate%
that% represents% the% lowest% price% of%
tobacco%in%a%neighbouring%jurisdictionc%
second,% including% a% covariate% that%
represents% the% weighted% average%
price% of% tobacco% (or% average% price%
differential)% in% all% neighbouring%
jurisdictions% where% the% weights% are%
based%on%the%populations%close%to%the%
bordersc%third,%omitting%all%individuals%
who% reside% in% locations% that% are%
within% a% certain% distance% from% the%
border%of%a% lower6priced% jurisdictionc%
fourth,%running%separate%regressions%
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on%individuals%who%reside%in%locations%
where% the% tax% difference% between%
any% neighbouring% jurisdiction% and%
their% own% is% below% and% above% a%
certain%thresholdc%and%fifth,%including%
a% covariate% that% represents% the%
distance% to% the% lowest% tax% location%
in% the% area.% While% imperfect,% these%
efforts%have%significantly%reduced%the%
biases%in%price%elasticity%estimates.

Summary

Using% individual% or% household6level%
survey% data% to% analyse% the% impact%
of% tax% and% price% on% the% demand%
for% tobacco% products% has% several%
advantages% over% the% use% of% more%
aggregated%data,%including%the%ability%
to%disentangle%the%impact%of%tax%and%
price%on%prevalence,%initiation,%uptake,%
cessation%and%intensity.%At%the%same%
time,% using% survey% data% introduces%
several% empirical% challenges% that,%
if% not% accounted% for,% can% produce%
biased%estimates%of%the%impact%of%tax%
and%price%on%tobacco%use.

Evidence*on*the*impact*of*tax*and*
price*on*the*demand*for*tobacco*
products*among*adults

Identification!of!relevant!studies

For% the% review% contained% in% this%
chapter,% a% systematic% search% was%
conducted%to%identify%all%publications%
providing%evidence%on% the%effects%of%
price%and%tax%on%tobacco%consumption%
among% adults,% using% individual6level%
or% household6level% data% on% adults.%
A% MEDLINE% search% in% PubMed% up%
to% February% 2010% was% performed%
using% the% string% “(price[title]% OR%
prices[title]% OR% elasticity[title]% OR%
elasticities[title]% OR% tax[title]% OR%
taxes[title]% OR% fiscal[title])% (“lung%
cancer”[title]% OR% smoking[title]% OR%
cigarette[title]%OR%cigarettes[title]%OR%
tobacco[title])%adults.”%Two%members%
of% the% Working% Group% selected% the%

papers% identified% by% this% search%
strategy% that% reported% original% data%
on%the%issue.%Moreover,%we%checked%
the% reference% lists% of% the% identified%
articles,% a% meta6analysis% (Gallet%
and% List,% 2003),% a% comprehensive%
review% of% the% literature% (Chaloupka%
and% Warner,% 2000),% a% review% on%
developing% countries% from% Guindon%
et! al.,% (2003),% and% World% Bank%
publications%on%tobacco%(such%as%the%
papers% in% the%World% Bank’s% Health,%
Nutrition,% and% Population% (NHP)%
working%paper%series).%Many%relevant%
and%appropriate%articles%were%added%
later%based%on%the%references%of% the%
articles%read.%No%study%was%excluded%
a% priori% because% of% weaknesses% in%
design% and/or% data% quality.% Studies%
reporting% estimates% only% on% youth,%
adolescents% and% young% adults% were%
not% considered% for% the% present%
chapter,% as% these% are% reviewed% in%
detail%in%Chapter%6.%Similarly,%studies%
that%focus%on%differences%in%responses%
based% on% income,% socioeconomic%
status,% or% related% factors% are% not%
discussed% in% this% chapter,% as% these%
are% comprehensively% reviewed% in%
Chapter%7.

Systematic!review!of!the!
scientific!literature:!Impact!of!tax!
and!price!on!the!prevalence!and!
intensity!of!adult!tobacco!use

In% contrast% to% the% studies% based% on%
aggregate% data,% studies% based% on%
survey%data%did%not%begin%to%emerge%
until% the% early% 1980s.% Prior% to% this%
time,%the%computing%power%necessary%
to% conduct% econometric% and% other%
statistical% analyses% of% large% survey%
data% was% not% generally% available% to%
researchers.% As% survey% data% and%
the% computing% power% needed% to%
analyse% them% became% more% widely%
accessible% to% researchers,% this%
began% to% change% and% the% earliest%
studies% of% demand% for% cigarettes%
and% other% tobacco% products% based%

on% survey% data% began% to% appear.%
Continued% growth% in% and% access% to%
computing% power,% particularly% in% the%
past%decade,%led%to%the%development%
of% more% sophisticated% econometric%
methods% and% software,% allowing% for%
more%sophisticated%analyses%of%larger%
and%more%complex%survey%data%and%a%
tremendous% increase% in% the% number%
of%studies%based%on%survey%data.

As% was% true% for% the% demand%
studies% based% on% aggregate% data,%
most% of% the% earliest% demand%
studies% based% on% survey% data% were%
conducted% in% the% USA,% but% studies%
based% on% US% data% are% also% the%
most% prevalent.% This% is% true% for%
many% reasons,% including% several%
ones% described% in% Chapter% 4.% First,%
a% variety% of% high6quality,% nationally%
representative% surveys% that% collect%
information% on% tobacco% use% have%
been% conducted% for% many% years% in%
the%USA,%such%as%the%National%Health%
and% Nutrition% Examination% Surveys,%
the%National%Health%Interview%Survey,%
the% Tobacco% Use% Supplement% to%
the% Current% Population% Survey,%
several% state6specific% surveys% (e.g.%
the% California% Tobacco% Survey).%
Second,% the% academic% researchers%
who% conduct% these% studies% have%
access% to% high6powered% computing%
technology%through%their%universities%
and%to%the%public%and%private%funding%
sources% that% provide% the% financial%
research% resources% needed.% Finally%
and% perhaps% most% importantly,% as%
with% the% aggregate% demand% studies%
based%on%state6level%data,%the%cross6
sectional% differences% in% state% and%
local% taxes% and% prices% of% tobacco%
products% as% well% as% the% frequent%
changes% in%national,% state%and% local%
taxes%provide%considerable%variation%
in% taxes%and%prices%needed% to%most%
effectively% conduct% this% type% of%
research.

As% survey% data% and% access% to%
sufficient% computing% power% have%
become% more% widely% available% in%
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several% countries,% including% many%
low6% and% middle6income% countries,%
demand%studies%based%on% individual%
or%household6level%survey%data%have%
been%produced%for%a%growing%number%
of% countries.% Table% 5.1% provides% a%
detailed% summary% of% the% existing%
evidence%on%the%demand%for%tobacco%
products% from% studies% that% are%
based% on% survey% data.% Studies% are%
organized%by%country,%with%those%from%
the% USA% presented% first,% followed%
by% those% from% other% high6income%
countries,% and% then% by% those% from%
low6% and% middle6income% countries.%
Within% a% certain% country,% studies%
are% presented% chronologically,% from%
oldest%to%most%recent.%Table%5.1%also%
includes% details% on% each% identified%
study% including% the% data% used% in%
the% study,% basic% information% on% the%
theoretical% and% empirical% approach,%
estimates% of% price% elasticities% for%
overall% demand,% prevalence% (often%
referred% to% as% participation% in% this%
literature)% and% intensity% (often%
referred% to% as% conditional% demand).%
In%addition,% for%studies% that%estimate%
demand% for% various% subpopulations,%
the% estimated% elasticities% for% these%
populations% are% presented.% The%
narrative% review% below% follows% the%
organization% of% the% table,% providing%
a% discussion% of% seminal% studies% or%
those%that%are%unique% in%some%other%
way,% rather% than% a% discussion% of%
each%of% the%studies%contained% in%the%
table.%However,%it%limitedly%discusses%
differences%in%price%elasticities%based%
on%age%or% income%or%socioeconomic%
status,%as%these%are%discussed%more%
fully%in%subsequent%chapters.

United!States!of!America

Lewit% and% Coate% (1982)% published%
the%first%analysis%of%cigarette%demand%
based% on% individual6level% survey%
data% from% the% USA.% They% analysed%
data% on% 19% 266% respondents% ages%
20–74%years% from% the%1976%wave%of%

the%National%Health%Interview%Survey.%
They% used% prices% matched% to% the%
survey%data%on%the%basis%respondents’%
state% of% residence.% Using% a% two6
part% model,% they% first% estimated% the%
impact% of% price% on% the% decision% to%
smoke%and% then% the% impact%of%price%
on% cigarette% consumption% among%
smokers.% In% addition% to% estimating%
price% elasticities% for% the% overall%
sample,%they%also%produced%separate%
estimates% for% subsamples% based% on%
age% groups% (20–25% years,% 26–35%
years,%and%older% than%35%years)%and%
sex.%Lewit%and%Coate%(1982)%obtained%
an%overall%price%elasticity%for%their%full%
A/;>:3�=4�P�	���E7B6�/�>@3D/:3<13�
3:/AB717BG� =4� P�	���� /<2� /<� 7<B3<A7BG�
3:/AB717BG�=4�P�	���	

Given% the% potential% for% tax%
avoidance% through% cross6border%
shopping% for% cigarettes,% Lewit% and%
Coate% (1982)% restricted% their%sample%
to%respondents%for%whom%the%price%in%
the%area%where%they%resided%was%lower%
than%the%price%in%nearby%jurisdictions.%
For% this% restricted% sample,% they%
obtained% an% overall% price% elasticity%
=4� 175/@3BB3� 23;/<2� =4� P�	�����E7B6�
/�>@3D/:3<13�3:/AB717BG�=4�P�	���/<2�
/<�7<B3<A7BG�3:/AB717BG�=4�P�	���	�+63�
differences%between% the% two%sets%of%
estimates%clearly%illustrate%how%failing%
to% account% for% opportunities% for% tax%
avoidance% can% bias% price% elasticity%
estimates.% In% addition,% Lewit% and%
Coate% (1982)% found% that% smoking%
was%more%responsive%to%price%among%
younger% persons% than% among% older%
persons,%with%overall%price%elasticities%
=4�P�	����P�	����/<2�P�	���4=@�>3@A=<A�
having% ages% 20–25,% 26–35,% and%
over%35,% respectively.%Similarly,% they%
found% that% the%effect%of%price%on% the%
decision% to% smoke% among% younger%
persons% accounted% for% more% of% the%
overall% impact% of% price% on% cigarette%
demand% than% it% did% among% older%
persons% (prevalence% elasticities% of%
P�	����P�	����/<2�P�	���4=@�B63�B6@33�
age% groups,% respectively).% Finally,%

they% found% that% men,% particularly%
younger%men,%were%more%responsive%
to% changes% in% cigarette% prices% than%
were%women.

Mullahy% (1985)% built% on% the%
Lewit%and%Coate%(1982)%analyses%by%
estimating%cigarette%demand%models%
that% accounted% for% the% addictive%
nature% of% tobacco% use.% Mullahy%
(1985)% assumed% myopic% behaviour,%
such% that% individuals’% current%
cigarette% consumption% depended%
on% their% past% cigarette% consumption%
and% that%smokers% ignored% the% future%
consequences% of% their% smoking%
decisions.% Applying% two6part%
methods% to% data% from% the% 1979% US%
Health% Interview% Survey,% Mullahy%
(1985)% estimated% separate% demand%
equations% for% men% and% women.% He%
obtained% a% total% price% elasticity% of%
P�	���� A7;7:/@� B=� B6/B� =4� $3E7B� /<2�
Coate% (1982),% and% found% that% men%
were%somewhat%more%price6sensitive%
than%women.

A% few% years% later,% Chaloupka%
(1990,% 1991% and% 1992)% produced%
a% series% of% papers% that% applied%
Becker%and%Murphy’s%(1988)%rational%
addiction% model% to% examine% adult%
cigarette% demand% (ages% 17–73%
years).% He% used% individual6level,%
cross6sectional% survey% data% from%
the% Second% National% Health% and%
Nutrition% Examination% Survey,%
conducted% from% 1976% to% 1980.% He%
used% information% on% smoking% at% the%
time% of% the% survey,% smoking% one%
year% before% the% survey,% and% past%
smoking.%He%applied%two6stage%least%
squares% models% that% accounted% for%
the% endogeneity% of% past% and% future%
smoking% in% the% rational% addiction%
model.% He% matched% prices% to% the%
survey%databased%on%an% individual’s%
area% of% residence,% with% the% price%
measure% accounting% for% potential%
cross6border%shopping%by%averaging%
prices% in% the% individual’s% own% state%
and% lower% prices% in% nearby% states.%
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He% used% alternative% specifications%
of% the% rational% addiction% model% and%
estimated% these% models% for% the% full%
sample,% the% sample% of% those% who%
ever% smoked,% and% the% sample% of%
current% smokers.% For% these% three%
samples,% he% obtained% overall% long6
run% price% elasticities% of% cigarette%
23;/<2� 7<� B63� @/<53� 4@=;�P�	�� B=�
P�	���� P�	��� B=� P�	���� /<2� P�	���
B=� P�	���� @3A>31B7D3:G� ��6/:=C>9/��
1991).%Consistent%with%the%predictions%
of% the% rational% addiction% model% that%
individuals%with%a%greater%preference%
for% present% would% respond% more% to%
price,%Chaloupka%found%that%smoking%
among% less6educated% persons% was%
influenced% more% by% price% than% was%
smoking% among% more% educated%
persons.%In%contrast%to%the%predictions%
of% the% rational% addiction% model% and%
to% Lewit% and% Coate’s% (1982)% finding%
that%younger%populations%were%more%
sensitive% to% price% than% were% older%
populations,%Chaloupka%(1991)%found%
that% young% adults% (17–24% years)%
were% less% responsive% to% price% than%
middle6aged% adults% (25–64% years).%
Chaloupka% (1990)% used% similar%
models% for% men% and% women% and%
found% that% cigarette% demand% was%
significantly%more%responsive%to%price%
among% men% than% among% women.%
Finally,% Chaloupka% (1992)% estimated%
additional% specifications% of% these%
models% that% included% explanatory%
variables%to%control%for%the%presence%
of% various% state6level% restrictions% on%
smoking% in%public%places.%Estimated%
price% elasticities% obtained% from%
these% models% were% comparable%
to% those% described% above.% This%
result% suggests% that% there% were% no%
significant% omitted% variables% biases%
in% the% price% elasticity% estimates%
when% the% smoking% restrictions%were%
excluded%from%the%models.

At% about% the% same% time,%
Wasserman% and% his% colleagues%
(1991)% pooled% seven% waves% of% the%
National% Health% Interview% Survey%

conducted% between% 1970% and% 1985%
to% examine% how% the% price% elasticity%
of% adult% cigarette% demand% was%
changing% over% time.% Using% two%
alternative%models%(a%two6part%model%
that%looked%separately%at%prevalence%
and% intensity,% and% a% generalized%
linear% model% that% looked% at% the%
overall% impact),% Wasserman% and%
colleagues%(1991)%found%that%cigarette%
demand% was% becoming% increasingly%
responsive% to% price% over% time,% going%
from% virtually% insensitive% to% price% in%
the% early/mid61970s% to% a% predicated%
=D3@/::� 3:/AB717BG� =4� P�	�� B=� P�	��
by% 1985–88.% Consistent% with% Lewit%
and% Coate% (1982),% Wasserman% and%
colleagues% (1991)% found% that% price%
had% a% greater% impact% on% smoking%
>@3D/:3<13� �3:/AB717BG� =4� P�	��� 7<�
1985)% than% on% smoking% intensity%
�3:/AB717BG�=4�P�	���7<������	

Hu% and% his% colleagues% (1995)%
were% the% first% to% estimate% the% price%
elasticity% of% adult% cigarette% demand%
using% state6specific% individual6level%
survey% data.% They% pooled% the% 1985%
through%1991%waves%of%the%California%
Behavioural%Risk%Factor%Surveillance%
System% survey.% They% used% two6
part% models% of% cigarette% demand%
that% controlled% for% other% health%
behaviours,%in%addition%to%the%typical%
controls% included% in% prior% studies.%
Their% estimates% for% California% were%
consistent%with% those% obtained% from%
previous%studies%for%the%USA,%with%an%
=D3@/::�>@713�3:/AB717BG�=4�P�	��	�(@713�
had% a% somewhat% greater% impact% on%
smoking%prevalence%than%on%intensity.

In% a% series% of% papers% using%
different%waves% of% the%Tobacco%Use%
Supplement%to%the%Current%Population%
Survey,%Ohsfeldt%and%his%colleagues%
(1994,% 1997,% 1999)% were% the% first% to%
estimate% the% impact% of% smokeless%
tobacco%taxes%on%smokeless%tobacco%
use%in%the%USA.%Because%of%the%very%
low%prevalence%of%smokeless%tobacco%
use% among% women% in% the% USA,%
Ohsfeldt%and%colleagues%(1994,%1997,%

1999)%focused%their%analyses%on%men.%
Given%the%lack%of%data%on%smokeless%
tobacco%prices,%they%employed%state6
level% taxes% on% smokeless% tobacco%
products%(typically%ad!valorem% taxes%
applied%at%the%wholesale%level)%as%their%
proxy% for% price,% using% the% resulting%
estimates% and% information% on% the%
share% of% price% accounted% for% by% tax%
to%produce%price%elasticity%estimates%
for%snuff%and%chewing%tobacco.%They%
found%consistent%evidence%that%higher%
smokeless% tobacco% taxes% were%
associated%with% reduced%prevalence%
of%any%smokeless%tobacco%use%among%
men,% with% prevalence% elasticities% in%
B63�@/<53�4@=;�P�	���B=�P�	��	

In% the% most% comprehensive%
analyses% to% that% point,% Farrelly% and%
Bray% (Centers% for% Disease% Control%
and% Prevention,% 1998)% and% Farrelly%
and% his% colleagues% (2001)% pooled%
multiple% waves% of% the% National%
Health% Interview% Survey% conducted%
between%1976%and%1993% to%estimate%
cigarette% demand% for% US% adults,% as%
well% as% for% multiple% subpopulations%
defined% by% gender,% race/ethnicity,%
income%and%age.%They%used%two6part%
models% that% controlled% for% a% variety%
of% individual% characteristics% and% for%
region.% They% obtained% overall% price%
elasticities%of%adult%cigarette%demand%
7<� B63� @/<53� 4@=;� P�	�� B=� P�	���
with% similar% elasticities% estimated%
4=@� A;=97<5� >@3D/:3<13� �P�	��� B=�
P�	���� /<2� A;=97<5� 7<B3<A7BG� �P�	���
B=� P�	���	� �=<A7AB3<B� E7B6� $3E7B�
and% Coate% (1982),% they% found% that%
cigarette% demand% became% more%
inelastic% with% age% and% that% smoking%
was%more%responsive%to%price%among%
men%than%among%women.%They%also%
found%relatively%greater%sensitivity% to%
price%of%cigarette%use%among%minority%
populations% (Hispanics% and% blacks)%
than% among% the%majority% population%
(whites)% and% among% those% in% lower6
income% households% compared% to%
those%in%higher6income%households.
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Several% studies% of% US% adult%
cigarette% demand% have% been%
published% over% the% past% decade.%
These% more% recent% studies% have%
taken% advantage% of% the% numerous%
and% often% large% local,% state% and%
federal% cigarette% tax% increases,%
increases%in%prices%due%to%the%pass6
through%of%costs%from%settlements%of%
legal%challenges%against%the%tobacco%
industry% (most% notably% the% 1998%
Master% Settlement% Agreement% that%
led%to%an%immediate%456cent%increase%
in% prices),% and% other% factors% that%
have%contributed% to% increasing%price%
variation%over%time.%At%the%same%time,%
many%of%the%more%recent%studies%have%
pooled%numerous%survey%waves,%with%
estimation% samples% exceeding% one%
million% respondents% in% some% (e.g.%
Sloan% &% Trogdon,% 2004c% Franks% et!
al.,% 2007c% Stehr,% 2007c% Farrelly% &%
Engelen,% 2008c% Franz,% 2008).% The%
use% of% multiple% survey% waves% over%
a% period% where% taxes% and% prices%
have%changed%considerably% in%many%
states% has% allowed% researchers%
to% better% control% for% a% variety% of%
other% tobacco% control% policies2%

and% underlying% sentiment% towards%
tobacco.% Nevertheless,% the% findings%
from% these%more% recent% studies% are%
remarkably%similar%to%those%from%the%
earlier% studies.% They% consistently%
suggest% that% higher% cigarette% taxes%
and%prices% lead% to% reductions% in% the%
prevalence%and% intensity%of%smoking%
among% US% adults.% A% few% of% these%
more% recent% studies% are% described%
briefly%below.

Sloan% and% Trogdon% (2004)%
assessed% the% impact% on% smoking%
prevalence% among% different% age%
groups%of%the%large%price%increases%in%
the%US%in%the%late%1990s%that%followed%
the% settlement% of% state% lawsuits%with%
tobacco%companies,%using%data%from%
the% 1990% through% 2002% Behavioural%
Risk% Factor% Surveillance% System.%

Consistent% with% the% early% estimates%
of% Lewit% and% Coate% (1982),% they%
found% that% higher% cigarette% prices%
significantly% reduced% smoking%
prevalence% among% all% age% groups.%
Interestingly,% however,% the% oldest%
group% they% examined% (65% years% and%
older)%was%as%price6responsive%as%the%
youngest% group% (18–20% years),% with%
estimated%prevalence%price%elasticities%
=4�P�	��/<2�P�	���@3A>31B7D3:G	�+63�
prevalence% elasticity% values% for% the%
age% groups% in% between% were% less%
than%half%of% those%values%reported%in%
the%oldest%and%the%youngest%groups.

Over% the% past% two% decades,%
smoking% prevalence% among% those%
who%smoked%less%than%daily%increased%
considerably,%with%almost%one% in% five%
smokers% smoking% less% than% daily% in%
2006–07.%Tauras%(2004)%was%the%first%
to%assess% the% impact%of%price%on% the%
decision% to% smoke% daily% versus% less%
than%daily,%using%data%from%the%1991,%
1993% and% 1994% US% National% Health%
Interview% Surveys.% Tauras% (2004)%
found% that% higher% prices% increase%
the% likelihood% that% a% smoker% will%
smoke% less% than% daily% in% addition% to%
reducing% smoking% prevalence% and%
average% cigarette% consumption.% His%
price% elasticity% estimate% of% some%
day% smoking% conditional% on% current%
smoking% is%0.86,%while%his%estimates%
for% smoke6free% air% policies% were%
generally% small% and% statistically%
insignificant.%These% findings%suggest%
that%much%of%the%observed%increase%in%
prevalence%of%less%than%daily%smoking%
resulted% from% the% impact% of% tax% and%
price% increases% rather% than% from%
the% impact% of% other% tobacco% control%
policies%on%smoking.

Stehr% (2007)% focused% on% gender%
differences% in% the%price%sensitivity%of%
US% cigarette% demand.% As% described%
above,% most% previous% studies% found%
that% cigarette% smoking% among% men%
was% somewhat% more% sensitive% to%

price% than% was% cigarette% smoking%
among%women.%Stehr%(2007)%argues,%
however,%that%this%is%due%to%an%omitted%
variables% bias% resulting% from% a%
negative%correlation%between%gender%
differences% in% smoking% prevalence%
and%cigarette%taxes.%Using%data%from%
the% 1985% through% 2000% Behavioural%
Risk% Factor% Surveillance% System,%
Stehr% (2007)% developed% gender6
specific%two6part%models%that%include%
gender6specific%state% fixed%effects% to%
account%for%this%correlation.%He%found%
that% smoking% among% women% was%
significantly%more%responsive%to%price%
than% was% smoking% among%men.% For%
women,%his%estimated%prevalence%and%
B=B/:�>@713�3:/AB717B73A�E3@3�P�	���/<2�
P�	����/<2�4=@�;3<�B63�1=@@3A>=<27<5�
3AB7;/B3A�E3@3�P�	���/<2�P�	�	

DeCicca% and% McLeod% (2008)%
similarly% used%multiple%waves%of% the%
Behavioural%Risk%Factor%Surveillance%
System% data% from% 2000–2005%
to% examine% differences% in% price%
elasticity% among% a% variety% of% US%
population% subgroups.% Consistent%
with%Sloan%and%Trogdon%(2004),%they%
found% that% smoking% among% older%
adults%was%more%responsive%to%price%
than% previously% thought,% suggesting%
that%higher%taxes%and%prices%increase%
the% likelihood% of% smoking% cessation%
at%all%ages.%Among%other%subgroups%
in%older%adults,%they%found%that%higher%
taxes% have% their% greatest% impact% on%
smoking%among%those%in%poor%health,%
among% those% on% lower% incomes%
(explored% more% fully% in% Chapter% 7),%
and%among%those%with%fewer%years%of%
education.

Summary

Over% the% past% three% decades,%
numerous% studies% of% adult% cigarette%
demand% based% on% individual6level%
survey% data% have% been% produced%
in% the%USA%(see%26%studies% in%Table%

2!!Most!notably!smokeOfree!air!policies!targeting!various!venues,!such!as!workplaces,!bars!and!restaurants,!and!funding!for!comprehensive!tobacco!control!programmes.
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5.1).% Over% time,% the% econometric%
methods%used%in%these%studies%have%
become%more%sophisticated,%and%the%
amount%of% data%used% to% for%analysis%
has%increased%exponentially.%As%with%
the% estimates% from% the% aggregate%
demand% analyses% for% the% USA%
reviewed%in%Chapter%4,%these%studies%
consistently%find%that%higher%cigarette%
taxes% and% prices% reduce% cigarette%
consumption,%with%most%overall%price%
elasticity%estimates%in%the%range%from%
P�	�B=�P�	����6/>B3@���	��A�A6=E<�7<�
Figure%5.1,%studies%that%examine%both%
smoking% prevalence% and% intensity%
generally%find%that%the%effects%of%price%
on% consumption% are% about% evenly%
split% between% the% effect% of% price% on%
smoking%prevalence%and%the%effect%of%
price%on%intensity%of%smoking%among%
those% who% smoke.% More% recent%
studies%also%find%evidence%that%higher%
prices% increase% the% likelihood% that%
smokers%will%smoke%less%than%daily.

In%general,%earlier%US%studies%that%
have% examined% gender% differences%
in%price%elasticity%found%that%smoking%
is% more% sensitive% to% price% among%
men% than% among%women.% However,%
studies% conducted% on% more% recent%
data% obtained% at% a% more% advanced%
stage%of%the%tobacco%epidemic%(Lopez%
et! al.,% 1994),% and% consequently%
displaying% a% narrower% gap% between%
men% and% women% on% smoking%
prevalence% and% consumption,% failed%
to% find% differences% in% elasticities%
(Figure% 5.2).% Moreover,% Stehr’s%
(2007)%more%recent%study%provides%a%
compelling%explanation%for%why%earlier%
estimates% were% likely% to% be% biased,%
along% with% estimates% that% smoking%
among% women% is% roughly% twice% as%
responsive% to% price% as% is% smoking%
among%men%once%potential%bias%due%
to%the%omitted%variables%is%accounted%
for.% The% current% evidence% suggests%
no%major%differences%between%sexes%
according% to% responsiveness% to%
changes%in%cigarette%prices.

Figure*5.1.*Price*elasticity*for*total*cigarette*consumption*(prevalence*and*
intensity)*from*16*studies*conducted*in*the*USA

*!elasticities!estimated!as!the!mean!value!between!the!upper!and!the!lower!limits!of!a!range!of!estimates!and/or!as!the!
mean!value!between!men!and!women’s!estimates

Figure*5.2.*Gender;specific*price*elasticities*for*total*cigarette*consumption*
(prevalence*and*intensity)*from*8*studies*conducted*in*the*USA

*!elasticities!estimated!as!the!mean!value!between!the!upper!and!the!lower!limits!of!a!range!of!estimates
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Similarly,% most% US% studies% that%
have% considered% differences% in% the%
price% elasticity% of% cigarette% by% age%
find% that% smoking% among% younger%
age% groups% is% more% price6sensitive%
(described%more% fully% in%Chapter% 6).%
However,% price% elasticity% of% demand%
generally% becomes% monotonically%
more% inelastic% among% older% age%
groups.% Sloan% and% Trogdon% (2004)%
find% that% this% is%not% the%case%among%
those% over% 65,% perhaps% due% to% the%
more% constrained% resources% for%
retirees%on%fixed%incomes.

Other!highTincome!countries

There% have% been% several% studies%
that%examine% the%effects%of%price%on%
consumption%of%cigarettes%and%other%
tobacco% products% in% other% high6
income% countries% (see% Table% 5.1).%
These% have% been% many% fewer% than%
the% number% of% studies% conducted% in%
the% USA% due% to% the% fact% that% there%
is% limited% within6country% variability%
in% tobacco%product% taxes%and%prices%
in%most% of% those% countries.%Many%of%
these% studies% use% data% taken% from%
household%consumption%expenditures%
surveys.% Information% on% spending%
and% consumption% is% used% to% derive%
price%measures% for% use% in% empirical%
analyses.% Such% price%measures% are%
likely%to%be%endogenous%because%they%
at% least% in% part% reflect% tobacco% use%
behaviours% (e.g.% heavier% consumers%
purchase% cheaper% brands),% leading%
to%biased%estimates%of%price%elasticity.%
Others% take% advantage% of% survey%
data%on% smoking%and%other% tobacco%
use,% comparable% to% those% price%
measures% used% in% the% US% studies,%
linked%with%market6level%measures%of%
prices%based%on% respondents’% place%
of%residence.

Four% studies% have% examined%
cigarette% demand% in% Canada.%
Differences% in% Canadian% provincial%
cigarette% excise% taxes% provide%
significant% cross6sectional% variation%

in%prices,%while%substantial%increases%
and% reductions% in% taxes% provide%
considerable%intertemporal%variation.%
Stephens% and% colleagues% (1997)%
used% data% from% two% cross6sectional%
surveys% of% Canadian% adults,% the%
1990% Health% Promotion% Survey% and%
the% 1991%General% Social% Survey,% to%
study% the% impact% of% cross6sectional%
variability% in% prices% and% changes% in%
prices% over% time% on% adult% smoking%
prevalence.% They% found% that%
smoking% prevalence% was% higher% for%
respondents% residing% in% provinces%
where%cigarette%prices%were%lower.

Hamilton% and% colleagues% (1997)%
conducted% a% similar% comparison%
across% provinces,% focusing% on% the%
significant% reductions% in% taxes% that%
were% made% in% some% provinces% in%
early% 1994.% They% used% cohort% data%
from% the% Survey% on% Smoking% in%
Canada% collected% over% four% waves%
in%1994%and%1995,%with% the%baseline%
survey% collecting% data% on% smoking%
status% on% 1% January% 1994,% before%
the%tax%cuts.%To%assess%the%impact%of%
the%tax%cuts%on%smoking%prevalence,%
they% compared% changes% in% smoking%
prevalence%in%provinces%where%taxes%
were%cut%with%smoking%prevalence%in%
other%provinces% (in%provinces%where%
taxes% were% not% cut).% Hamilton% and%
colleagues%(1997)%found%that%smoking%
prevalence% fell% in% all% Canadian%
provinces%between%January%1994%and%
February%1995,%which%was%attributed%
to% the% implementation% of% various%
tobacco% control% efforts% throughout%
Canada.% However,% smoking%
prevalence%was%reduced%more%in%the%
provinces%that%did%not%cut%taxes%than%
in%the%provinces%that%cut%taxes%(a%4.1%
percentage%point%reduction%versus%a%
2.7%percentage%point%reduction).

More% recently,% Gruber% and%
colleagues%(2003)%conducted%a%more%
rigorous,% econometric% analysis% of%
cigarette% demand.% They% used% data%
from%all%eight%waves%of%the%Canadian%
Survey% of% Family% Expenditure%

conducted%between%1982%and%1998,%
with%tax%rates%matched%to%the%survey%
databased% on% respondents’% region%
and% acknowledging% the% need% to%
take% into% account% the% presence% of%
significant% smuggling% of% tobacco%
products.% They% used% two% different%
sets% of% data,% household6level%
expenditures% on% smoking% from% all%
households%and%another%sample%that%
excluded%provinces%and%years%where%
cigarette% smuggling% was% thought% to%
be% a% significant% problem.% For% both%
samples,% they% obtained% an% overall%
price%elasticity%of%cigarette%demand%of%
P�	����E6716�7A�?C7B3�1=<A7AB3<B�E7B6�
the%estimates%described%above%for%the%
USA.%These%results%suggest%that%the%
availability% of% smuggled% cigarettes%
had%little%impact%on%price%elasticity%in%
Canada.%Additionally,%they%found%that%
nearly%all%of% the%effect%of%price% is%on%
household% cigarette% consumption,%
with% little% impact% on% smoking%
prevalence.% Furthermore,% smoking%
was%more%responsive%to%price%among%
the% lowest6income% households% than%
among% higher6income% households%
(see%more%detail%in%Chapter%7).

Most% recently,% Gospodinov% and%
Irvine% (2009)% explored% cigarette%
demand% among% Canadian% adults,%
using%data%from%the%Canadian%Tobacco%
Use% Monitoring% surveys% conducted%
from%2000%through%2005%and%applying%
two6part% models.% Consistent% with%
Gruber% and% colleagues% (2003),%
Gospodinov% and% Irvine% (2009)% found%
little% impact% of% price% on% smoking%
prevalence% in% Canada,% but% did% find%
that%higher%prices%significantly%reduce%
cigarette% consumption,% with% an%
estimated% price% elasticity% of% intensity%
7<� B63� @/<53� 4@=;� P�	�� B=� P0.30.%
However,% they% found% little%difference%
in% price% elasticity% estimates% of%
demand% for% socioeconomic% groups%
defined% by% educational% attainment%
(Gruber%et!al.,%2003).

Similarly,% Australian% researchers%
have%taken%advantage%of%differences%
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in% cigarette% prices% across% states% to%
assess%the%impact%of%price%on%smoking%
among% adults% (see% Table% 5.1).% For%
example,% Cameron% and% Williams%
(2001)% used% data% from% multiple%
waves%of%the%National%Drug%Strategy%
Household% Surveys% conducted% in%
the% late%1980s%and%1990s% that%were%
matched%with% state6level% price% data.%
They% obtained% a% price% elasticity% of%
A;=97<5�>@3D/:3<13�=4�P�	���	�%=@3�
recently,% Zhao% and% Harris% (2004)%
used% the% 1995,% 1998% and% 2001%
waves% of% the% same% surveys,% finding%
an% even% greater% impact% of% tobacco%
product% prices% on% prevalence% of%
tobacco% use% (prevalence% elasticity%
=4� P�	����� /A� E3::� /A� /� A75<7471/<B�
negative% impact% of% price% on% the%
level% of% tobacco% consumption.%Most%
recently,% Wakefield% and% colleagues%
(2008)% used% monthly% data% on%
smoking%prevalence%collected% in% the%
five%largest%Australian%cities%between%
June% 1995% and% December% 2006% to%
examine% the% impact% of% changes% in%
cigarette%prices%relative%to%income%(a%
measure%of%affordability,%as%described%
in% the%previous%chapter)%on%smoking%
prevalence% during% this% period.% Their%
finding% implies% that% relatively% small%
changes%in%affordability%would%reduce%
prevalence.

There% are% relatively% few% other%
studies% from% high6income% countries%
that%use%individual6level%or%household6
level%data%to%investigate%the%impact%of%
taxes%and%prices%on%adult%tobacco%use%
(one%from%Italy,%1%from%the%Republic%of%
Korea,%three%from%Spain%and%one%from%
the% United% Kingdom).% These% studies%
identified% by% the% search% strategy%
described%above%are%summarized% in%
Table%5.1%and%in%Figure%5.3.

Summary

Overall,%14%studies%on%adult%cigarette%
demand%using%individual%or%household%
level%survey%data%exist%for%high6income%
countries%other%than%the%USA.%These%

studies%are%generally%consistent%with%
those% from% the% USA% in% concluding%
that% higher% tobacco% product% taxes%
and%prices% lead% to% reduced%smoking%
among% adults.% While% estimates% of%
price%elasticity%from%these%studies%are%
more%variable%than%those%from%studies%
based% on%US% data,% they% do% indicate%
that% tobacco% use% in% high6income%
countries% is% inelastic% with% respect%
to% price,% and% that% price% influences%
both% the%prevalence%and% intensity% of%
tobacco% use.% However,% in% contrast%
with%evidence%from%the%USA,%in%other%
high6income% countries% the% effect% of%
price% changes% on% smoking% intensity%
appears% to% be% stronger% than% that% on%
smoking%prevalence%(Table%5.3).

LowT!and!MiddleTIncome!Countries

Prior% to% the%publication%of% the%World%
Bank’s%Curbing! the!Epidemic% report%
(Jha% and% Chaloupka,% 1999),% there%
were% almost% no% survey6based%
studies% on% the% impact% of% tax% and%

price% on% tobacco% use% in% low6% and%
middle6income% countries.% Since%
then,% however,% a% rapidly% growing%
body%of%evidence%has%emerged%from%
studies%that%use%individual6level%and/
or% household6level% data% collected% in%
low6% and% middle6income% countries,%
with% studies% available% for% countries%
in%all% regions.%Much%of% this%research%
has%been%produced%with%support%from%
the% World% Bank,% the% World% Health%
Organization,%and%other%international%
organizationsc% publications% are%
available% in% the% Economics! of!
Tobacco! Control% Discussion% Paper%
series% produced% by% the% Health,%
Nutrition% and% Population% Family%
(HNP)% of% the% World% Bank’s% Human%
Development% Network.% A% smaller%
number% of% these% studies% have% been%
published%in%peer6reviewed%journals.

As% with% the% demand% studies%
based% on% aggregate% data% from%
low6% and% middle6income% countries%
described% in% the% previous% chapter,%
there%is%also%considerable%variation%in%

Figure*5.3.*Price*elasticity*for*total*cigarette*consumption*(prevalence*and*
intensity)*from*five*studies*conducted*in*high;income*countries*other*than*
the*USA

*!elasticities!estimated!as!the!mean!value!between!the!upper!and!the!lower!limits!of!a!range!of!estimates
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the%quality%of% the%data%and%methods%
used% in% these% studies% (Chapter% 4).%
Many% studies% employ% household6
level% consumption% expenditure%
data% that% often% reflects% all% tobacco%
consumption,% making% it% difficult% to%
disentangle% the% effects% of% prices% on%
use% of% different% tobacco% products,%
on% use% by% different%members% of% the%
household,% and% on% prevalence% and%
intensity% of% use.% In% many% of% these%
countries,% there% is% considerable%
variability%not%only%in%the%taxes%on%and%
prices%of%different% tobacco%products,%
but% also% in% the% taxes% and% prices% of%
different%brands%for%the%same%product.%
This% situation% creates% significant%
endogeneity%problems% for%measures%
of% price% that% are% derived% from% self6
reported%prices%or%from%self6reported%
information% on% the% consumption%
expenditures% and% consumption%
quantities.% This% typical% endogeneity%
almost% certainly% results% in% biased%
price% elasticity% estimates% when% it% is%
not% accounted% for% in% the% estimation.%
Many%of%the%studies%described%below%
address% this% problem% by% trying% to%
assess% the% endogeneity% of% self6
reported% price% using% a% Hausman% or%
other% test.% However,% these% efforts%
are% often% hampered% by% appropriate%
instrument% variables% for% price% being%
unavailable% in% the% survey% data.%
Others% address% this% by% using% a%
measure% of% average% prices% that% is%
derived% from% the% self6report% data%
and% averaged% over% respondents%
in% the% same% location% and/or% based%
on% other% factors% (e.g.% income).% Still%
others%apply%two6stage%least%squares%
models% to% first% predict% price% (based%
on% taxes,% location,% income,% and%
other%factors),%then%use%the%predicted%
price% in% the%demand%models.%Where%
secondary% sources% for% prices% are%
available,% other% potential% problems%
arise.% For% example,% given% the%
extensive% variability% in% availability%
and% prices% of% various% tobacco%
products/brands% and% the% limited%

within6country%variation%both%in%taxes%
and%in%prices%for%a%particular%product/
brand,% matching% price% data% from%
other% sources% to% the% survey% data%
can% introduce% its%own%measurement%
errors% that% can% bias% price% elasticity%
estimates% towards% zero.% Due% to%
these%potential%problems,%much%care%
and% caution% must% be% taken% when%
assessing% the% findings% from% these%
studies.

Given% the% variety% of% research%
available,% the% discussion% below% will%
briefly% summarize% the% evidence%
by% region,% highlighting% seminal%
studies% and% those% that% are% most%
methodologically% sound.% Table% 5.1%
contains% a% more% comprehensive%
listing%of%the%studies%identified%by%the%
search%strategy%described%above.

Asia.% Several% studies% have%
examined%the%impact%of%tax%and%price%
on% tobacco% use% in% various% Asian%
countries,%including%China,%India,%Viet%
Nam,%Thailand,% Indonesia,%Myanmar%
and%Nepal.%Mao%and%Jiang%(1997)%were%
the%first%to%estimate%the%price%elasticity%
of%cigarette%demand%using%individual6
level%data%for%a%low6%or%middle6income%
country,% using% cross6sectional%
survey%data%for%adults%in%the%Sichuan%
province% that% were% augmented% with%
price% data% collected% from% retailers%
selling% cigarettes% in% the% survey%
respondents’% locations.%They%used%a%
two6part%model%of%cigarette%demand,%
producing% elasticity% estimates% of%
P�	��� 4=@� A;=97<5� >@3D/:3<13�
/<2� P�	��� 4=@� A;=97<5� 7<B3<A7BG	� !<�
follow6up% studies% using% nationally%
representative% data% for% China,% they%
found%that%cigarette%demand%in%China%
was%becoming%increasingly%inelastic,%
E7B6� /� >@713� 3:/AB717BG� =4� P�	��� 4=@�
smoking% prevalence% and% that% of%
P�	��� 4=@� 175/@3BB3� 1=<AC;>B7=<�
among% smokers% (Mao% et! al.,% 2007).%
These% recent%estimates%were%based%
on% data% from% the% National% Smoking%
Prevalence% Survey% conducted%

in% 2002,% with% the% cigarette% price%
measure% based% on% the% average% of%
prices% self6reported% by% respondents%
who%resided%in%the%same%geographic%
region%(Mao%et!al.,%2007).

Others% have% produced% similar%
estimates% for% the% price% elasticity% of%
Chinese% cigarette% demand.% Bishop%
and%colleagues%(2007)%used%data%on%
adult% urban% males% in% ten% provinces%
taken% from% the% 1995% Chinese%
Household% Income% Project.% Prices%
that% were% assigned% to% individuals%
were% based% on% the% average% self6
reported%prices%for%respondents%from%
the% same% province% (which% allows%
for%more%observations% to%be%used% in%
computing% price)% or% county% (which%
reduces%the%number%of%observations%
used% to% estimate% price,% but% adds% to%
the% variability% in% the% resulting% price%
measure).% They% estimate% two6part%
models%using%each%of%the%alternative%
measures%of%price.% Interestingly,% the%
estimated% elasticities% with% the% two%
price%measures%are%relatively%similar,%
with% prevalence% elasticities% around%
P�	��/<2�7<B3<A7BG�3:/AB717B73A�7<�B63�
@/<53�4@=;�P�	��B=�P�	��	�!<�1=<B@/AB��
Lance%and%colleagues% (2004),%using%
data% from% multiple% waves% of% the%
China% Health% and%Nutrition% Surveys%
that%were%supplemented%with% locally%
collected%prices% from%markets% in% the%
communities% where% respondents%
lived,% concluded% that% cigarette%
demand% in% China% was% much% less%
elastic.% Their% prevalence% elasticities%
@/<532� 4@=;� P�	�� B=� P�	��� /<2�
intensity% elasticities% from% 0.03% to%
P�	��	�  =E3D3@�� /A� �7A6=>� /<2�
colleagues% (2007)% note,% the% price%
measure% employed% by% Lance% et! al.%
(2004)% ignores% the% fact% that% many%
smokers%buy%cigarettes% from%nearby%
wholesalers% rather% than% from% local%
markets,% introducing% measurement%
error% that% can% bias% price% elasticities%
towards%zero.

At%least%four%studies%from%Taiwan,%
China% have% examined% the% impact% of%
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taxes%and%prices%on%tobacco%use.%They%
generally% take% advantage% of% large%
price%changes%that%followed%the%large%
tax% increases% implemented% in%2002.%
For% example,% Lee% and% Colleagues%
(2004)% used% survey% data% collected%
by%the%Taiwan,%China%National%Health%
Research% Institutes% between% 2000%
and%2003%that%were%augmented%with%
monthly% data% on% average% prices% of%
leading%brands%to%estimate%the%price%
elasticity% of% cigarette% consumption%
among% current% smokers% before% and%
after%the%tax%increase%for%a%variety%of%
population% subgroups.% Overall,% their%
estimated% price% elasticities% range%
4@=;�P�	���B=�P�	����E7B6�B63�5@3/B3AB�
price% elasticity% in% the% year% following%
the% tax% increase.% In% a% follow6up%
study% using% survey% data% collected%
by% phone% in% 2004,% Lee% (2008)%
used% information% from% responses%
to% a% question% about% a% hypothetical%
price% increase%and%obtained%a%price%
elasticity% of% cigarette% consumption%
=4� P�	�	� +67A� E/A� 1=<A7AB3<B� E7B6�
that%obtained%from%survey%databased%
on% actual% experiences% with% tax% and%
price% increases.% Related% studies%
by% Tsai% and% colleagues% (2003,%
2005)% concluded% that% the% 2002% tax%
increases% altered% other% aspects% of%
smoking%behaviour%in%Taiwan,%China,%
including%brand%choice%and%likelihood%
of%purchasing%smuggled%cigarettes.

In% general,% and% consistent% with%
the% estimates% from% studies% based%
on% aggregate% data% described% in%
the% previous% chapter,% it% appears%
that% cigarette% demand% in% China% has%
become% less% sensitive% to% price% over%
the% past% two% decades.% One% likely%
explanation% for% these% increasingly%
inelastic%price%estimates%for%cigarette%
demand%in%China%is%the%trend%towards%
increased% affordability% of% cigarettes%
in% the% country,% as% real% household%
disposable% incomes% have% increased%
much%more%rapidly%than%real%cigarette%
prices.% This% trend% is% consistently%
described%by%the%significant,%positive%

income%elasticities%generally%obtained%
in%these%studies.

John% (2008)% conducted% the% only%
survey6based% study% that% produces%
estimates% of% price% elasticity% of% adult%
tobacco% use% in% India.% Using% data%
from% the%55th% round%of% the%National%
Sample%Survey%Organization%survey,%
a% household% expenditure% survey%
conducted% from% July% 1999% through%
June% 2000,% he% examined% the% effect%
of% price% on% demand% for% cigarettes,%
bidis%and%leaf%tobacco%separately%for%
urban% and% rural% populations.% Using%
an%empirical%approach%developed%by%
Deaton% (1988),% he% constructed% unit%
values% by% dividing% the% self6reported%
individual% household% consumption%
expenditure%to%consumption%quantity.%
The%unit%values%reflect% the%averages%
for% individual% households% in% the%
same%geographic%areas%and%account%
for% variations% in% the% quality% of% the%
tobacco% products% consumed% (John,%
2008).% Since% this% analysis% was%
limited%to%households%that%consumed%
tobacco%products,%the%price%elasticity%
estimates%reflect% the% impact%of%price%
on% consumption% by% households% that%
use%these%products,%thus%understating%
the% full% impact% of% price% on% tobacco%
demand% in% India.% John’s% (2008)%
analysis% produced% significantly%
negative% own6price% elasticities% of%
demand%for%each%of%the%three%tobacco%
products% considered,% with% less%
inelastic%estimates% for%bidis% (ranging%
4@=;� P�	��� B=� P�	�� /11=@27<5� B=�
rural/urban% area)% and% leaf% tobacco%
�P�	��� B=� P�	���� /<2� /� @3:/B7D3:G�
inelastic% estimates% for% cigarettes%
�@/<57<5� 4@=;�P�	��� B=� P�	���	� "=6<�
attributes%the%differences%in%the%price%
elasticity%estimates%to%the%differences%
in% income%among% those%households%
who% consume% cigarettes% and% those%
who% consume% other% products,% with%
cigarettes% generally% consumed%
by% higher6income% households,%
while% bidis% and% leaf% tobacco% are%
typically% consumed% by% low6income%

households.% For% bidis% and% leaf%
tobacco,% little% difference% in% price%
elasticities% is% found% among% urban%
and%rural%households.%For%cigarettes,%
consumption% decisions% made% by%
rural% households% are% significantly%
influenced% by% cigarette% prices,% but%
the%same%is%not%true%for%consumption%
decisions%made%by%urban%households%
(John,%2008).

Several% demand% studies%
published% in% the% Economics! of!
Tobacco! Control% HNP% Discussion%
Paper%series%are%based%on%household%
expenditure% or% other% survey% data%
for% various% other% Asian% countries.%
These% studies% produce% a% range% of%
estimates,% generally% confirming%
that% higher% taxes% and% prices% will%
lead% to% reductions% in% tobacco% use.%
Kyaing% (2003)% and% Kyaing% and% his%
colleagues%(2005),%for%example,%used%
two%expenditure%surveys%to%estimate%
price%elasticity%of%adult%tobacco%use%in%
Myanmar.%Kyaing%(2003)%uses%a%two6
part% model% to% examine% the% impact%
of% price% on% the% use% of% cigarettes,%
cheroots,% and% phet% kyan% which,%
together,% account% for% nearly% all% of%
tobacco%use%in%Myanmar.%This%study%
uses%a%price%measure%that%is%derived%
from%self6reported%expenditures%and%
consumption%quantities,% treating% this%
price% variable% as% exogenous% after%
having%conducted%a%Hausman%test%for%
endogeneity%of%price.%The%estimated%
price% elasticities% are% substantial—a%
>@3D/:3<13� 3:/AB717BG� =4� P�	�� /<2�
/<� 7<B3<A7BG� 3:/AB717BG� =4� P�	��	� !<�
addition,%he%finds%that%price%elasticity%
of% demand% (in%absolute% values)% falls%
with%age,%although%demand% remains%
elastic% even% among% the% oldest% age%
groups,% and% that% price% elasticity%
rises% and% then% falls% with% income.%
In% the% subsequent% study% (Kyaing%
et! al.,% 2005),% separately% examining%
the% effect% of% price% on% consumption%
of% cigarettes% and% cheroots% among%
low6income% consuming% households,%
only%tobacco6consuming%households%
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were%considered%in%the%analysis.%The%
price% variables% that% were% derived%
from% self6reported% prices% were%
determined% to% be% endogenous% in%
some% specifications% and%exogenous%
in% others,% based% on% Hausman%
tests.% When% the% price% variable% was%
endogenous,% a% two6stage% least%
squares%model%was%estimated%using%
taxes% as% instruments% for% price.%
The% resulting% estimated% intensity%
3:/AB717B73A�E3@3�P�	��4=@�175/@3BB3A�
/<2�P�	���4=@�163@==BA	

Karki%and%colleagues%(2003)%used%
Nepalese% household% consumption%
expenditure% data% to% estimate% the%
price%elasticity%of%combined%cigarette%
and% bidi% demand% after% having%
concluded% that%price%can%be% treated%
as%exogenous%based%on%a%Hausman%
test.% They% obtained% an% overall% price%
3:/AB717BG� =4� P�	���� E7B6� B63� 7;>/1B�
of%price%on%combined%demand%about%
evenly% divided% between% its% impact%
=<� >@3D/:3<13� �P�	���� /<2� CA3� 7<�
1=<AC;7<5� 6=CA36=:2A� �P�	��	�
Adioetomo% and% colleagues% (2005)%
used% data% from% the% 1999% National%
Socioeconomic% Survey% to% analyse%
cigarette% demand% in% Indonesia.% To%
account%for%the%potential%endogeneity%
of% price,% they% conducted% a% two6
stage% least% squares% model,% finding%
little% impact% of% price% on% smoking%
prevalence,%while%estimating%that%the%
overall%price%elasticity%of%consumption%
/;=<5�A;=93@A�7A�P�	����E7B6�23;/<2�
less% inelastic%among% those%smokers%
on% lower% incomes.% Arunatilake%
and% Opatha% (2003)% performed% a%
similar% analysis,% using% household%
consumption% expenditure% and%
consumption% quantities% taken% from%
the%1999–2000%Sri%Lanka%Integrated%
Survey%database.%They%also%find%that%
smoking% prevalence% is% unaffected%
by% price,% that% higher% prices% reduce%
consumption%in%smoking%households%
�7<B3<A7BG�3:/AB717BG�=4�P�	�����/<2�B6/B�
demand%in%lower6income%households%
is% most% responsive% to% price.%

Sarntisart% (2003)% takes%a% somewhat%
different%approach,%applying%a% linear%
expenditure% system% model% to% data%
from% the% 2000% Thailand% Household%
Socioeconomic% Survey% that% were%
augmented%with% local% price% data% on%
many% goods% and% services% collected%
as%part%of%the%survey.%He%obtains%an%
=D3@/::�>@713�3:/AB717BG�=4�P�	����E7B6�
demand%increasingly%inelastic%among%
higher6income% households% and%
relatively%less%inelastic%among%urban%
households.

Europe.%Several%studies%of%the%impact%
of%taxes%and%prices%on%adult%tobacco%
use%based%on%individual%or%household%
survey% data% have% been% conducted%
for% a% few% former% Soviet% Republics%
(the% Russian% Federation,% Ukraine,%
and% Estonia)% and% other% central%
and% eastern% European% countries%
(Bulgaria% and% Poland).% In% general,%
these% studies% find% that% higher% taxes%
and%prices%reduce%tobacco%use,%with%
widely% varying% estimates% of% price%
elasticity%across%countries.

Two% peer6reviewed% studies% used%
data% from% the% Russian% Longitudinal%
Monitoring% Survey,% a% nationally%
representative% household% survey%
that% collects% data% on% household%
members’%tobacco%use%and%includes%
a% community% module% that% collects%
information% on% retail% prices% for% the%
highest% and% lowest% domestic% and%
imported% cigarette% brands% (Ogloblin%
and%Brock,%2003c%Lance%et!al.,%2004).%
Ogloblin%and%Brock%(2003)%used%data%
from%the%1996%and%1998–99%waves%of%
the%survey%to%investigate%the%impact%of%
price%on%smoking%prevalence%among%
men% and% women.% They% concluded%
that% smoking% prevalence% among%
men% was% relatively% unresponsive%
B=� >@713� �3:/AB717BG� =4� P�	������ E67:3�
smoking% prevalence% among% women%
was% significantly% affected% by% price%
�3:/AB717BG�=4�P�	���	�!<�/227B7=<��B63G�
found% that% smoking% prevalence%was%
becoming% less% inelastic% over% time,%

as% cigarette% prices% nearly% doubled%
between%the%two%waves%of%the%survey%
they% analysed.% In% their% subsequent%
analysis,% Lance% and% colleagues%
(2004)% added% the%2000%wave%of% the%
survey%to%assess%the%impact%of%price%
on% both% prevalence% and% intensity%
among% men.% They% similarly% found%
little% impact% of% price% on% prevalence%
(prevalence%elasticities%ranging%from%
P�	���B=�P�	���/<2�/:;=AB�<=�7;>/1B�
of% price% on% consumption% among%
male% smokers% (intensity% elasticities%
@/<57<5� 4@=;� �� B=� P�	���	� '5:=0:7<�
and%Brock% (2003)% attributed% the% low%
intensity% elasticities% obtained% for%
male% smokers% to% the% fact% that% they%
mostly% consume% low6quality,% very%
inexpensive% cigarettes% (in% contrast,%
many% female% smokers% use% the%
higher6price,% higher6quality% cigarette%
brands).

Krasovsky% and% his% colleagues%
(2002)% used% data% on% over% 2700%
individuals%they%surveyed%throughout%
Ukraine%to%explore%differences%in%the%
price% elasticity% of% cigarette% demand%
by% age% and% income.% Their% measure%
of%price%was%based%on%a%self6reported%
price% in% response% to% a% survey%
question% that% asked% respondent%
smokers% “What% is% the% price% for% a%
pack% of% the% cigarettes% you% usually%
smoke?”% This% measure% of% price% is%
likely% to% be% endogenous,% reflecting%
a% variety% of% factors% including% brand%
choice,% quantity% purchased% and%
location%of%purchase.%That%is,%heavier%
consumers% will% likely% choose% less6
expensive% brands,% buy% in% greater%
quantities,%and%obtain%these%products%
from% lower6priced% locations.% Their%
=D3@/::� 7<B3<A7BG� 3:/AB717BG� E/A� P�	���
while% their% other% price% elasticity%
estimates% indicated% that% younger% or%
lower6income% Ukrainian% smokers%
were% generally% more% responsive% to%
price.

Taal%and%colleagues%(2004)%used%
monthly% household% survey% data% on%
cigarette%consumption%and%household%
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composition%from%1992%through%1999%
to% construct% a% measure% of% average%
adult%cigarette%consumption%for%use%in%
their%estimation%of%the%price%elasticity%
of%cigarette%demand% in%Estonia.%The%
price% was% the% real% tobacco% product%
price%index%reported%by%the%Statistical%
Office% of% Estonia.% Using% ordinary%
least% squares% methods% applied% to%
a% myopic% addiction% model,% they%
obtained%an%overall%price%elasticity%of%
175/@3BB3�23;/<2�=4�P�	��	

Sayginsoy%and%colleagues%(2002)%
used% data% from% the% 1995% Living%
Standards%Measurement% Survey% for%
Bulgaria,%a%nationally% representative%
household% expenditures% survey,%
to% estimate% the% impact% of% price%
on% cigarette% demand% in% Bulgaria.%
To% estimate% price% elasticities,%
they% used% a% multistep% process.%
First,% prices% were% derived% from%
self6reported% expenditures% and%
consumption% quantities% for% smoking%
households.% Second,% for% non6
smoking% households,% the% average%
of% the% derived% prices% from% smoking%
households% in% the% same% income%
quintile%was%used.%Finally,%price%was%
modelled%as%a%function%of% taxes%and%
cigarette% characteristics.% Using% a%
two6stage%least%squares%model,%they%
estimated% an% overall% price% elasticity%
=4� 175/@3BB3� 23;/<2� =4� P�	���� E7B6�
price% elasticity% in% absolute% value%
being% greatest% among% lower6income%
households% and% becoming% more%
inelastic%as%household%income%rises.

Gardes% and% Starzec% (2004)%
applied% a% variety% of% methods%
to% estimate% the% price% elasticity%
of% cigarette% demand% in% Poland.%
They% used% data% from% the% 1987%
through% 1990% Polish% Consumption%
Panel% database—a% database% that%
contains% information% on% household%
consumption%expenditures%and%price%
indices% for% various% goods% including%
tobacco% products.% Specifically,% they%
estimated% an% Almost% Ideal% Demand%
System% (cited% and% explained% in%

Gardes% and% Starzec,% 2004)% using%
the% consumption% expenditure% data,%
a% Rotterdam% system% using% a% Frisch%
scheme,% and% a% rational% addiction%
model% (Becker% and% Murphy,% 1988).%
The%alternative%approaches%produced%
comparable%elasticity%estimates,%with%
a%short6run%price%elasticity%of%overall%
175/@3BB3�23;/<2�=4�P�	��/<2�/�:=<5�
@C<�3:/AB717BG�=4�P�	�	

Onder% (2002)% applied% a% two6
part% model% to% examine% whether%
price% affects% smoking% prevalence%
among% households% and% intensity%
among% smoking% households,% using%
1994% expenditure% survey% data%
for% Turkey.% Using% two6stage% least%
squares%methods% to%account% for% the%
endogeneity% of% the% price% measure%
that% is% derived% from% the% self6report%
data% on% consumption% expenses%
and% consumption% quantities,% Onder%
(2002)% obtained% an% overall% price%
3:/AB717BG� =4� P�	���� 0CB� 47<2A� :7BB:3�
impact% of% price% on% households’%
smoking% prevalence% (elasticity% of%
P�	���	� !<� 53<3@/:�� A63� 4=C<2� B6/B�
overall% demand% is% less% inelastic%
among%lower6income%households.

Africa.%Few%price%elasticity%estimates%
based%on%survey%data%exist%for%African%
countries.%To%date,%such%studies%have%
been%conducted%in%South%Africa%(Berg%
and% Kaempfer,% 2001c% Van%Walbeek,%
2002%and%2005)%and%Egypt% (Nassar,%
2003).

Berg% and% Kaempfer% (2001)%
used% the% 1991% Living% Standards%
Measurement%Survey%to%estimate%the%
price%elasticity%of%cigarette%demand%for%
black%and%white%households%in%South%
Africa.% Prices% appear% to% be% derived%
from% the% self6reported% expenditures%
and% consumption% quantities,% % while%
the% potential% endogeneity% of% price%
does% not% appear% to% be% addressed%
in% the% estimation.% Using% censored%
maximum% likelihood% and% censored%
least% absolute% deviations% methods%
Berg% and% Kaempfer% (2001)% found%

that% cigarette% consumption% was%
more% than% twice% as% responsive% to%
price% among% whites% (total% price%
3:/AB717BG� =4� P�	���� B6/<� /;=<5�
0:/19A��B=B/:�>@713�3:/AB717BG�=4�P�	���	�
When% limiting% the% analysis% to% only%
consuming% households,% however,%
they% found% little% impact% of% price% on%
consumption% for% either% group.% This%
finding% suggests% that% the% impact% of%
higher% prices% in% reducing% smoking%
in%South%Africa%is%limited%to%reducing%
prevalence.% However,% the% estimates%
they%obtained%may%be%biased%due%to%
the%likely%endogeneity%of%price%in%their%
models.

Van%Walbeek% (2002)% considered%
smoking% prevalence% and% the%
percentage% of% total% income% spent%
on% cigarettes%by% income%quartile% for%
two% periods,% 1990% and% 1995.% The%
data%were%obtained%from%Income%and%
Expenditure% Surveys% that% are% used%
to% determine% the% weightings% of% the%
CPI% (consumer% price% index)% basket.%
Van%Walbeek% (2002)%considered% the%
expenditure%patterns%of%approximately%
15% 000% urban% households.% In% a%
subsequent% study,% he% expanded%
the%period%to% include%the%year%2000.%
He% found% that% the% percentage% of%
households% that% bought% cigarettes%
decreased%from%49%%in%1990%to%30%%
in% 2000% (Van%Walbeek,% 2005).% This%
was%a%period% in%which%the%real%price%
of%cigarettes%increased%by%more%than%
100%.%He%found%that%the%percentage%
of%households%in%the%poorest%income%
quartile% that% bought% cigarettes%
decreased% from% 46%% to% 22%% while%
among% the% richest% income% quartile%
that%percentage%decreased%from%43%%
to%34%.%He%concludes% that% the%poor%
are%significantly%more%price%sensitive%
than%the%rich%in%consuming%cigarettes.

Nassar%(2003)%estimated%the%price%
elasticity% of% tobacco% use% in% Egypt,%
using%data%from%1995–96%and%1999–
2000%household%expenditure%surveys.%
In% addition% to% overall% price% elasticity%
estimates,% she% produced% similar%
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estimates% for%a%variety%of%population%
subgroups% based% on% urban/rural%
location,% income% and% education,%
using%average%unit% values% that%were%
derived% from% the% self6reported% price%
data.%She%estimated%an%overall%price%
3:/AB717BG� =4� P�	��� 4=@� B=0/11=� CA3�
in%Egyptian%households,% finding%little%
difference%in%price%elasticity%for%urban%
and% rural% households% (elasticities% of%
P�	���/<2�P�	����@3A>31B7D3:G���E67:3�
generally% finding% that% tobacco% use%
is% less% price% inelastic% among% lower6
income,% less6educated% households%
than% higher6income,%more% educated%
households.

The! Americas.! For% low6% or% middle6
income%counties%in%the%Americas,%only%
one% study%on% the%effects% of% price% on%
adult% tobacco% use% based% on% survey%
data%was%identified.%Jiménez6Ruiz%and%
colleagues%(2008)%examined%cigarette%
demand% in% Mexico,% using% data% from%
multiple% waves% of% the% National%
Household% Expenditure% Survey%
conducted% from% 1994% through% 2005%
and% applying% two6part% models% for%
demand.%To%account%for%the%potential%
endogeneity% of% price,% they% used%
average% prices% derived% from% self6
reported%information%on%consumption%
expenditures% and% consumption%
quantities,% stratified% by% household%
location% (state% and% rural/non6rural)%
and% income% quintile.% Jiménez6Ruiz%
and% colleagues% (2008)% found% little%
impact% of% price% on% households’%
smoking% prevalence% (elasticity% of%
P�	�����E7B6�/�;C16�5@3/B3@�7;>/1B�=<�
consumption%in%smoking%households%
�3:/AB717BG�=4�P�	���	

Summary

Over% the% past% decade,% at% least% 28%
studies% have% used% individual% or%
household% survey% data% to% assess%
the% impact% of% prices% on% adult%
tobacco% use% in% low6% and% middle6
income% countries.% Given% the% limited%

geographic%differences%in%prices%and%
the% considerable% variability% in% the%
availability% and% prices% of% different%
tobacco% products% and% brands% in%
these% countries,% as% well% as% the%
reliance%on%self6reported%information%
on% expenditures% or/and% prices% in%
many% of% these% studies,% researchers%
conducting% these% demand% analyses%
have% faced% several% challenges% in%
estimating% price% elasticities.% As% a%
result,% they% have% applied% a% variety%
of% different% approaches% in% their%
modelling,% overcoming% to% the%extent%
possible% the% potential% measurement%
errors% and% endogeneity% biases% they%
faced.

Despite% these% challenges% and%
the%problems%that%are%likely%to%remain%
in%many% of% the% studies,% this% growing%
body% of% research% consistently%
demonstrates% that% higher% taxes%
and% prices% lead% to% reductions% in%
tobacco%use.%There%are%considerable%
differences%across%countries%in%terms%
of% the% estimated% price% elasticities.%
Some% studies% indicate% that% price%
has% limited% impact% on% prevalence%
of% tobacco% use,% while% significantly%
reducing% tobacco% consumption%
among% users.% Others% find% price% to%
have%large%effects%on%prevalence%but%
more%limited%impact%on%amount%used,%
and% still% others% discover% that% both%
prevalence% and% intensity% of% tobacco%
use% are% reduced% by% higher% tobacco%
prices.%While%the%point%estimates%vary%
considerably,%they%generally%imply%that%
adult% demand% for% tobacco% products%
in% low6%and%middle6income%countries%
is% at% least% as% sensitive% to% price,% and%
often%more%sensitive% to%price,% than% it%
is% in% high6income% countries.% Studies%
that%produce%price%elasticity%estimates%
that% are% less% elastic% tend% to% come%
from% countries% where% cigarettes% are%
very% inexpensive%or%affordability%has%
increased% significantly% over% time%
(most%notably%recent%studies%for%China%
and%the%Russian%Federation).

Systematic!review!of!the!
scientific!literature:!Impact!
of!price!on!adult!cessation

A%growing%number%of%studies%consider%
the% impact% of% higher% tobacco% taxes%
and%prices%on%cessation%of% tobacco%
use%among%adults.%Given%the%variety%
of% available%data%and% the%extensive%
cross6sectional% and% intertemporal%
variation% in% taxes%and%prices,%much%
of% the%work%on%cessation%also%uses%
data% from% the% USA.% A% few% studies%
use% data% from% other% high6income%
countries,% such% as% Canada,% the%
United% Kingdom,% France% and%
Spain.%Only%one%study%to%date%uses%
data% from% a% low6% or%middle6income%
country,% Viet% Nam.% These% studies%
are% summarized% in% Table% 5.2% and%
are%described%below%(see%Chapter%6%
for% studies% that% focus% on% cessation%
among%young%people).

Most% of% these% studies% use% one%
of% three% basic% designs:% analysis%
of% cross6sectional% data% with%
retrospective% information% on% when%
an%individual%quitc%analysis%of%cross6
sectional% data% with% information% on%
recent% quit% attempts% or% interests% in%
quittingc% or% analysis% of% longitudinal%
data%with%information%on%tobacco%use%
behaviours%over%time.%Two%potential%
problems% arise% in% the% analysis% of%
retrospective% data% on% cessation:%
first,% there% may% be% measurement%
error% in% the%cessation%measure%due%
to% imperfect% recall% of% the% age% at%
which% an% individual% quitsc% second,%
there% may% be% measurement% error%
in% prices% that% were%matched% to% the%
survey%data,%given%the%problems%with%
the% timing%of%quitting%as%well%as% the%
possibility%that%a%survey%respondent%
has% moved% since% quitting.% In%
general,% these% problems% will% be%
less% significant% than% when% using%
retrospective% data% on% initiation,% as%
described% more% fully% in% the% next%
chapter,% given% that% quitting% will% be%
much%more%recent%than%initiation.%
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Tax,%price%and%adult%tobacco%use

% % Similarly,% the% analysis% of% cross6
sectional% data% with% information% on%
recent% quit% attempts% or% interest% in%
quitting%will%be%useful%in%understanding%
how%tax%and%price%increases%motivate%
cessation,%but%will%be%of%limited%utility%
in% understanding% their% impact% on%
successful,% long6term% cessation.%
Multiple% waves% of% longitudinal% data%
are%most% useful% for% addressing% this,%
but% few% such% data% are% available% to%
researchers.

Given%the%available%data,%the%most%
commonly%employed%design%has%been%
the% use% of% retrospective% information%
on%smoking%behaviour%and%cessation%
constructed% from% cross6sectional%
survey% data.% Douglas% (1998)% was%
the% first% to% use% this% approach,%
constructing% smoking% histories% from%
the%retrospective%data%collected%in%the%
1987% US% National% Health% Interview%
Survey,% with% historical% cigarette%
prices% matched% to% the% survey% on%
the% basis% of% each% respondent’s%
current% state% of% residence.% Using%
ordered%probit,%split6sample%duration%
methods,% Douglas% (1998)% modelled%
cessation%using%the%rational%addiction%
framework.% He% found% that% higher%
prices% significantly% increased% the%
probability% of% cessation,% with% the%
duration% of% smoking% approximately%
unitarily%elastic%(e.g.%a%10%%increase%
in% prices%would% reduce% the% duration%
of% smoking%by% 10%).% In% addition,% he%
found% that% the% probability% of% quitting%
rose% with% the% duration% of% smoking,%
consistent%with%the%predictions%of%the%
rational%addiction%model.

Forster%and%Jones%(2001)%applied%
a%similar%approach% to%estimating% the%
impact% of% cigarette% tax% on% smoking%
cessation% in% the% United% Kingdom,%
using% retrospective% information%
from% the% 1984% British% Health% and%
Lifestyle% Survey.% They% studied% men%
and%women%separately,%obtaining%tax%
elasticities% for% the% number% of% years%

=4� A;=97<5� 034=@3� ?C7BB7<5� =4� P�	���
4=@� ;3<� /<2� P�	��� 4=@� E=;3<� 7<�
their% baseline% models.% A% variety% of%
sensitivity% analyses% produce% similar%
3:/AB717BG� @/<53A�� P�	��� B=�P�	��� 4=@�
;3<�/<2�P�	���B=�P�	���4=@�E=;3<	�
Similar% methods% were% employed% by%
López%Nicolás% (2002)% for%Spain%and%
by% Peretti6Watel% (2004)% for% France.%
Both%studies%similarly%concluded%that%
higher%cigarette%prices%increased%the%
probability%of%cessation.

Franz% (2008)% applied% a% related%
approach% to% look% at% the% impact% of%
cigarette%prices%on%quitting%in%the%past%
year,% using% cross6sectional% data% for%
the%USA%from%the%1993%through%2000%
Behavioural%Risk%Factor%Surveillance%
System% surveys.% He% found% that%
cigarette% prices% were% positively%
associated% with% this% measure% of%
cessation,%with%an%estimated%elasticity%
of%cessation%of%0.375%(the%higher%the%
price,% the% higher% the% probability% of%
having% quit% the% previous% year).% In%
addition,% the% elasticity% estimate% of%
cessation% fell% with% increasing% age,%
although% it% remained% statistically%
significant%(the%elasticity%estimate%for%
the% youngest% group% was% more% than%
twice%that%of%the%oldest%groupc%Franz,%
2008).

Two% studies% have% employed%
longitudinal% data% taken% from% the%
International% Tobacco% Control% (ITC)%
Policy%Evaluation%Project’s%nationally%
representative% surveys% of% adult%
smokers% to% examine% the% impact% of%
tax% and% price% on% cessation% related%
outcomes.% Hyland% and% colleagues%
(2006)% used% the% first% (late% 2002)%
and% second% (mid62003)% waves% of%
the%US,%United%Kingdom,%Canadian,%
and% Australian% ITC% surveys% to% look%
at% the% effects% of% cigarette% purchase%
behaviours% in% wave% one% on% the%
likelihood% of% making% a% quit% attempt%
and% the% likelihood% of% having% quit% by%
wave% two.%They% found% that% smokers%

who% purchased% cigarettes% from% a%
low% or% untaxed% source% (e.g.% from%
duty6free%shops,%online%vendors%and%
various% other% sources)% were% less%
likely%to%have%made%a%quit%attempt%or%
to% quit% successfully% between% waves%
than% those% who% did% not% purchase%
from% these% sources.% This% finding%
suggests% that% the% availability% of%
opportunities% for% tax% avoidance% and%
evasion%reduces%cessation.

More% recently,% Ross% and%
colleagues% (2011)% used% the% first%
three%waves%of%the%US%and%Canadian%
ITC% surveys% to% further% explore% the%
role% of% price% and% related% factors% on%
cessation% outcomes.% Using% a% five6
level%“stages%of%change”%measure%of%
quit% intentions% (pre6contemplation,%
contemplation,% preparation,% action%
and% maintenance),% they% found% that%
smokers% living% in% areas% with% higher%
taxes% and% higher% prices% were%
significantly% more% interested% in%
quitting.% Similarly,% they% found% some%
evidence% that% increases% in% prices%
resulted% in% increased% motivation% to%
quit%and%higher%prices%increased%the%
likelihood% of% successful% quitting.% In%
contrast% to% Hyland% and% colleagues%
(2006),%they%found%that%the%availability%
of% cheaper% cigarettes% did% not% deter%
cessation,% although% smokers% would%
respond% more% aggressively% in% their%
cessation% efforts% if% lower% priced%
cigarettes% were% not% as% readily%
available.

In% the% only% cessation% study%
conducted% in% a% low6% or% middle6
income% country,% Laxminarayan%
and% Deolalikar% (2004)% used% data%
for% the% subset% of% households%
participating% in% both% the% 1992–93%
and%1997–98%waves%of%the%Viet%Nam%
Living% Standards% Survey3.% They%
considered% two% forms% of% tobacco—
cigarettes% and% rustic% tobacco—
and% used% price% data% collected% from%
separate,% commune6level% surveys,%

3!Laxminarayan!and!Deolalikar!(2004)!also!assess!initiation!with!these!data,!as!discussed!in!Chapter!6.
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with% rustic% tobacco% prices% in% the%
latter% wave% imputed% because% only%
cigarette% prices% were% collected% at%
that%wave.%They%found%little%evidence%
that% higher% cigarette% prices% lead% to%
cessation% of% cigarette% smoking% or%
that% higher% prices% of% rustic% tobacco%
increase% the% probability% of% quitting%
among% rustic% tobacco% users.% Their%
findings% indicated% the%occurrence%of%
product% substitution% in% response% to%
increases% in% pricec% in% this% particular%
instance,% smokers% switching% from%
manufactured% cigarettes% to% the% use%
of% rustic% tobacco.% However,% this%
finding%may%be% the% result% of% several%
factors.% The% sample% sizes% used% in%
their% models% are% relatively% small.%
Correlations% in% price% changes% over%
time% may% reduce% the% precision% of%
their% estimates.% The% use% of% imputed%
rustic% tobacco% prices% for% one% of% the%
two% waves% included% in% the% analysis%
can% also% bring% about% measurement%
errors%to%the%estimates.

Summary

Studies% on% the% impact% of% tobacco%
product% taxes% and% prices% on%
cessation% are% relatively% scarce.% The%
majority%of%these%rely%on%retrospective%
data% on% smoking% histories% collected%
in% cross6sectional% surveys% that%
are% subject% to% various% sources% of%
measurement% errors.% Nevertheless,%
the% findings% from% the% small% but%
growing%body%of%research%from%high6
income% countries% are% consistent%
with% the% findings% described% above%
for% the% impact% of% price% on% smoking%
prevalence.% Specifically,% these%
studies% consistently% find% that% higher%
cigarette% prices% are% associated%with%
increased% motivation% to% quit% and%
with% successful% cessation.% The% only%
study% from%a% low6% or%middle6income%
country,% using% Vietnamese% data,%
does% not% reach% similar% conclusions,%
which%may%be%accounted%for%by%data%
limitations.

Systematic!review!of!the!scientific!
literature:!Impact!of!relative!prices!
on! substitution! among! tobacco!
product!by!adult!tobacco!users

Even% fewer% studies% have% used%
survey%data%to%examine%the%effects%of%
changes%in%the%price%of%one%tobacco%
product% relative% to% other% tobacco%
products% on% substitution% between%
these% products% by% adult% tobacco%
users.%This%is%likely%due%to%the%very%low%
prevalence%of%non6cigarette% tobacco%
product% use% in% many% countries,% to%
the% lack% of% detailed% data% on% use% of%
multiple% tobacco% products% in% the%
same%survey,%and%to%the%correlations%
that%exist% between% taxes%and%prices%
for% various% tobacco% products% which%
make% it% difficult% to% empirically% sort%
out%the%differential%impact%of%each%on%
use.% Most% of% the% studies% that% have%
examined% the% impact% of% changes% in%
relative% prices% on% substitution% have%
been%discussed%above%where%findings%
regarding% the% effects% of% own6price%
on% use%were% reviewed.% This% section%
briefly% reviews% the% limited% existing%
evidence%on%cross6price%effects,%with%
Table%5.3%providing%a%summary%of%the%
relevant%studies.

Most% of% the% evidence% on% cross6
price% effects% also% comes% from% the%
USA,% with% Ohsfeldt% and% colleagues%
responsible%for%most%of%those%studies%
(Ohsfeldt% and%Boyle,%1994c%Ohsfeldt%
et! al.,% 1997c% Ohsfeldt% et! al.c% 1999).%
In% their% various% papers,% Ohsfeldt%
and% colleagues% used% data% from%
different%waves% of% the%Tobacco%Use%
Supplement%to%the%Current%Population%
Survey% augmented% with% data% on%
state6level% cigarette% and% smokeless%
tobacco% taxes.%As%described%above,%
they% consistently% obtained% negative%
own6tax%effects,%with%higher%cigarette%
taxes% associated% with% reduced%
cigarette% use% and%higher% smokeless%
tobacco% product% taxes% associated%
with% reduced% use% of% snuff% and%
chewing% tobacco.% In% their% demand%

models%for%cigarettes%and%smokeless%
tobacco% use,% they% included% state6
level% taxes% on% both% cigarettes% and%
smokeless% products% to% examine%
cross6price% effects% on% tobacco% use.%
While% the%point% estimates% vary% from%
study% to% study,% they% find% consistent%
evidence% that%higher%cigarette% taxes%
encourage% some% substitution% to%
smokeless% tobacco% products,% with%
positive% cross6tax% elasticities% for%
smokeless%tobacco%use%with%respect%
to% cigarette% taxes.% In% contrast,% they%
find% little% evidence% in% the% opposite%
direction:% estimates% for% smokeless%
tobacco% taxes% were% generally%
insignificant% in% models% of% cigarette%
smoking.

Delnevo% and% colleagues% (2004)%
find% similar% evidence% of% substitution%
between%cigarettes%and%cigars%based%
on%data%from%the%2001%and%2002%New%
Jersey%Adult% Tobacco%Use%Surveys.%
Their%analysis% takes%advantage%of%a%
significant%increase%in%the%New%Jersey%
cigarette%excise% tax% (from%$0.80%per%
pack% to% $1.50% per% pack)% between%
the% two% waves% of% the% survey,% while%
the%tax%on%other%tobacco%products%in%
New% Jersey% was% unchanged.% They%
found% that% the% prevalence% of% cigar%
use%increased%significantly%from%2001%
to% 2002% among% current% cigarette%
smokers,% and%even%more% so%among%
those%who%had%recently%quit%smoking%
cigarettes.% Delnevo% and% colleagues%
(2004)% concluded% that% the% changes%
in% cigar% smoking% were% the% result% of%
some% cigarette% smokers% who% had%
switched% to% cigar% use% following% the%
significant% increase% in% the% relative%
price%of%cigarettes%in%New%Jersey.

To%date,%only%three%survey6based%
studies% of% cross6price% effects% for%
adult% tobacco%use%exist% for% low6%and%
middle6income%countries.%In%addition%
to% estimating% the% own6price% effects%
for%cigarettes,%bidis%and%leaf%tobacco,%
John’s% (2008)% analysis% of% tobacco%
demand% in% India% estimated% cross6
price%effects.%
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Tax,%price%and%adult%tobacco%use

In% contrast% to% the% evidence% from%
high6income% countries,% John% (2008)%
found% no% evidence% that% changes%
in% the% relative% prices% of% tobacco%
products%would% result% in%substitution%
from% higher6priced% to% lower6priced%
tobacco% products.% Instead,% most% of%
his% cross6price% elasticity% estimates%
were% negative,% although% few% of%
them% were% statistically% significant,%
suggesting% complementarity% among%
these%tobacco%products%in%India.

In% contrast,% Laxminarayan% and%
Deolalikar% (2004)% found% some%
evidence% of% substitution% between%
cigarettes%and% rustic% tobacco%use% in%
their% analysis% of% adult% tobacco% use%
in%Viet%Nam.%Specifically,%they%found%
that% higher% cigarette% prices% resulted%
in% some% substitution% from% cigarette%
use%to%rustic%tobacco%use,%but%found%
little% impact%of%higher% rustic% tobacco%
price% on% cigarette% use.% Similarly,%
in% his% analysis% of% South% African%
tobacco%prices%and%tobacco%use,%Van%
Walbeek% (2005)% found% evidence% of%
substitution% in% response% to% relative%
price% changes,% at% least% in% some%
populations.% Specifically,% he% found%
strong% evidence% that% the% poor% were%
switching% to%pipe%and%other% tobacco%
(presumably% to% make% roll6your6own%
(RYO)% cigarettes)% much% more% often%
than%the%rich%as%the%price%of%cigarettes%
went% up% relative% to% these% products.%
In% 1990,% the% poorest% quarter% of% the%
population% spent% about% 5%% of% their%
tobacco%purchases%on%pipe%and%other%
tobaccoc%in%2000,%this%had%increased%
to% 18%.% Among% the% second6
poorest% quarter% of% the% population,%
there% was% also% an% increase% in% the%
relative% consumption% share% of% pipe%
and% other% tobacco% (from% 2.4%% to%
7.1%% of% total% tobacco% expenditure).%
However,%among%the%richer%half%of%the%
population,% the% consumption% share%
of%pipe%and%other% tobacco% remained%
unchanged%over%this%period.

Summary

The%limited%survey6based%research%on%
cross6price% effects% in% adult% tobacco%
use% suggests% that,% at% least% in% high6
income% countries,% tobacco% products%
are% generally% substitutes% for% one%
another.% An% increase% in% the% price%
of% one% product% relative% to% the% price%
of% another% product% will% lead% some%
users% of% products% whose% relative%
prices% increase%to%switch%to%products%
whose% relative% prices% fall.% The% even%
scarcer% research% on% this% issue% from%
low6% and% middle6income% countries%
suggests%that%cultural%differences%may%
be% important% in% reducing% cross6price%
effects.

Systematic!review!of!the!scientific!
literature:! Attitudes,! perceptions!
and!behaviours!towards!increases!
of!cigarette!prices

Tables% 5.4% and% 5.5% summarize%
findings%on%attitudes%and%perceptions%
towards%increases%of%cigarette%prices%
and%willingness%of%smokers%to%quit%in%
response% to% increments% of% cigarette%
prices,% respectively.% In% these% tables,%
papers%are%sorted%by%country% (USA,%
other% high6income% countries,% and%
low6% and%medium6income% countries)%
and%year%of%publication.

Attitudes!and!perceptions!towards!
increasing!of!cigarette!prices

Table%5.4%gives%a%summary%tabulation%
of% studies%providing%evidence%on% the%
attitudes% and% perceptions% of% adults%
towards% increasing% cigarette% prices.%
Studies%were%available%from%the%USA%
(Torabi%et!al.,%1994c%King%et!al.,%2003c%
Hamilton%et! al.,% 2005c% Shelley%et! al.,%
2007),% Taiwan,% China% (Tsai% et! al.,%
2003),%Italy%(Gallus%et!al.,%2005c%Gallus%
et! al.,% 2006),% Germany% (Hanewinkel%
&% Isensee,% 2008),% and%New%Zealand%
(Wilson% et! al.,% 2010).% These% studies%
were% based% on% samples% ranging%

between%800%and%27%000%subjects%that%
in%most%cases%were%representative%of%
the% corresponding% target% (state% or%
national)%populations.

The% key% messages% are% that% a%
substantial% proportion% (i.e.% generally%
between% a% third% and% a% half)% of%
the% population% would% support% tax%
increases,% and% that% such% a% support%
becomes% appreciably% greater%
(i.e.% 60–80%% or% more)% whenever%
such% tax% increases% are% devoted% to%
measures% for% tobacco% control.% A%
study% from% New% York% City% (Shelley%
et! al.,% 2007),% based% on% focus%
groups% and% qualitative% information%
on% economically% disadvantaged%
population’s%smoking%and%purchasing%
responses% to% increases% on% tobacco%
taxes,%reported%that%a%substantial%tax%
rise% (e.g.% US$5)% increased% intention%
to%quit%but%also%increased%smuggling.

In% several% studies,% the% support%
for% increased% taxation% was% greater%
in% nonsmokers% and% in% smokers%
who% were% more% educated,% elderly%
or% less% young.% However,% a% study%
that% concerned% African% Americans’%
attitudes% did% not% consider% a% rise% in%
taxation%unfair%for%African%Americans%
(King%et! al.,% 2003).% At% each% level% of%
education,% responders% agreeing%
with% a% tax% increase% represented% the%
most%numerous%group.%A%study%from%
Germany% (Hanewinkel% &% Isensee,%
2008)%also%showed%growing%support%
for%increasing%taxation%over%the%most%
recent% calendar% periods% (35%% in%
2002%to%42%%in%2005).

Willingness!of!smokers!
to!quit!according!to!increases!
in!cigarette!prices

Table% 5.5% gives% summary% findings%
from% studies% on% the% willingness% of%
smokers%to%quit%according%to%increases%
in%cigarette%prices%and%taxation.%
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Studies%were%available%from%the%USA%
(Biener% et! al.,% 1998),% the% Republic%
of% Korea% (Chung% et! al.,% 2007,% 2008)%
and% Taiwan,% China% (Lee,% 2008)% and%
based%on%samples%from%500%to%3000%
subjects.

A% study% conducted% in% the% USA%
on% 1783% adult% smokers% analysed%
changes% in% smoking% behaviour% in%
front% of% a% hypothetical% increase%
of% price.% Lower6income% smokers%
were% significantly% more% likely% to%
cut% smoking% costs% (by% switching% to%
cheaper% brands% or% smoking% less%
cigarettes)% or% seriously% consider%
quitting% than% to% not% adjusting% their%
smoking% behaviour% in% the% face% of%
a% tax% increase% (“no% response”)% as%
compared%to%higher6income%smokers%
(Biener%et!al.,%1998).%Heavy%smoking%
was% significantly% and% positively%
associated% with% the% probability% of%
cutting% costs% (OR% =% 2.08c% 95%% CI:%
1.10–3.93)%compared%to%no%response.

Overall*summary

A% large% and% growing% number% of%
studies% have% used% individual6level%
or% household6level% survey% data% to%
assess%the%impact%of%tobacco%product%
taxes%and%prices%on%use%of% tobacco%
products%among%adults.%Studies%have%
used% survey% data% to% examine% the%
differential% impact% of% tax% and% price%
on% tobacco% use% among% population%
subgroups% defined% by% gender,% age,%
socioeconomic% status% and/or% other%
characteristics,%as%well%as%to%assess%
the% separate% effects% of% price% on%
different%aspects%of%tobacco%use,%such%
as% prevalence,% frequency,% intensity,%
initiation,%uptake%and%cessation.%The%
relatively% large% literature% from% the%
USA%and%other%high6income%countries%
shows%that%adult%smoking%prevalence%
and%intensity%are%negatively%related%to%
cigarette%taxes%and%prices,%with%most%
total%elasticity%estimates%falling%in%the%
@/<53� 4@=;� P�	� B=� P�	�	�-67:3� B63�
quality% of% data% and% methods% varies%
more,% estimates% obtained% in% studies%

from%several%low6%and%middle6income%
countries% generally% confirm% that%
various%aspects%of%adult%tobacco%use%
are% responsive% to% price,% with% higher%
prices% reducing% both% prevalence%
and%intensity%of%use.%Several%studies%
from% high6income% countries% have%
examined% adult% smoking% cessation,%
generally% finding% that% higher% taxes%
and%higher%prices%reduce%the%duration%
of%smoking,%raise%interest%in%quitting,%
boost%quit%attempts%and%increase%the%
number%of%smokers%who%successfully%
quit%smoking.%Finally,%a%few%US%studies%
found%similar%effects%of%tax%and%price%
on%the%use%of%other%tobacco%products,%
such% as% smokeless% tobacco% and%
cigars,%and%produced%some%evidence%
of% substitution% among% tobacco%
products% in% response% to% changes% in%
the%relative%prices%of%these%products.%
In%contrast,%no%clear%patterns%emerge%
from% the% small% number% of% studies%
from%countries%other%than%the%US%that%
consider%substitution%among%tobacco%
products% in% response% to% changes% in%
the%relative%prices%of%these%products.
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