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Executive summary

Consumption of tobacco products, especially cigarettes in Southeastern Europen{f&s) i

es a significant economic burden on households and society in general. ftisagamines
increases in the price of cigarettes through tobacco excise increases and their associated
impacts on tobacco consumption, household expenditures, and tax bgndedifferent in-

come groups as well as the impact of these increasegosrrnment revenues.

Using secondary data from household budget surveys (HBS) for periods ranging from 3 to 12
years, depending on data availability, in six countries (Albania,i®a@srd Herzegovina
(B&H), Montenegro, North Macedonia, Kosovo, and Serhia} research estimates the
price and income elasticity of smoking prevalence and intensity, both for the full population
and by income group.

For all countries studied, this rearch finds that price increases achieved through an in-
crease in tobaccoxeises would result in lower consumption, higher budget revenues, and
positive redistribution effects. In order to maximize the effectiveness of tobacco taxation
policies, country sgcifics such as income growth, different elasticities, and behavioral re-
sponses of different income groups should be considered when designing policy. The find-
ings are outlined in greater detail below:

¥ Increasing excises (that results in the increase igfacette prices) will result in
lower cigarette consumption

Results suggst that in all countries studied, a price increase of cigarettes will result in lower
cigarette consumption. Therefore, if the excise increase leads to a price increase, tobacco
consumption in the region will decrease. In most of the countries, the des@aconsump-

tion stems from both a decrease in smoking prevalence and a decrease in the consumption
of cigarettes by those who smoke. Prevalence elasticities range &omuch as0.636 in
Montenegro to-0.165 in Albania, whilén Kosovo prices do not ipact the decision to
smoke. Total elasticities range frorh.065 in Montenegro t60.387 in Kosovo. The income
elasticities range from 0.595 in North Macedonia up to 1.113 in Alb&iigen that income
elasticities in all countries studied are high, thespense of consumers to excise increases
will depend on the rate of income growth. Therefore, when designing the excise increase,
policymakers should take into account the expectedvgh of income in the country. In
other words, the increase of exciseslwdsult in lower consumption of cigarettes if it reduc-

es the affordability of cigarettes.

¥ Anincrease in cigarette excises will result in an increasgovernment revenue
In addtion, the change in government income from taxes levied on cigarettemisated
for a scenario in which retail prices would increase either by changing the excise tax or by

Ssimultaneously changing the tax arpedncrpaseoducer
would result in increased budget revenue.

Impacts of Tobacco Excise Increases on Cigarette Consumption arrdi@eneRevenues in SEE Countries
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The change in liget revenue would be the highem Kosovo, with an estimated increase of

26 percentas a result of a price increase of @&rcent followed by Serbia and Albania with
over 17percent increased revenues. The lowest increase in budget revenues could be ex-
pected in B&H, due to a very high price elasticity, where an incrieabe specific excise of

25 percent (which would lead to a 17 percent price increasepld resultin a 25 perent
increase in budget revenueln the longrun, further positive fiscaéffects could be expected
since the decreasm cigarette consumption will likely lower health expenditures related to
the harmful effects of cigarettes.

These research findings f1&pt that claims about the negative impact of excise increase on
budget revenues fueled by the industry are not based on rigorous evidence. Thus, even if a
narrow analysis is applied, focusing strictly on budgetary impact, theretill positive fiscal
effects.

¥ |n most of the countries studied, an increase in cigarette excises would have
an additionalredistributive effect.

Total demand elasticities among lewniddle-, and high-income households have proven to
be significatly different. Inmost courtries, low-income households have the highest price
elasticity, and high-income households have the lowegts a result, thecigarette price in-
creasels followed by the largest reduction in consumption in {meome households. ilike

the middle and highincome groups, lovwincome households also reduce their total expend-
itures on cigarettes which also has positive effect on their living standarthe longrun,
further redistributive effects could be expected, dewer consumpton of cigarettes will
bendit the health oflow-income households and decrease their expenditures for tobacco
related illnessesOn the other hand, policy makers should also bear in mind thaihoame
households are at the same time the most sensitivihwegard to changes in #ir income.
Research results show that the income increase would be associated with a comparatively
higher increase in consumption within the Ieimcome group. Therefore, improved taxation
policy should be designed to include eventual changé&scome.

These esearchresults refute the fallacy, often promoted by the tobacco industry, about
regressive effes of tobacco taxes. Research in all countries shows that tobacco excise in-
creases would have a progressive effect asadtditionaltax burden is thdowest forlow-
income households and the highest for mdsgh-income households, whereas in some
countries the share of budget expenditures for cigaretsgsong lowincome householdss
actually decreased.

Regionateport
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1 Introduction

This report presentsthereseac h f i ndi ngs from the seédmnd
celerating Progress on Effective TobaccoHalicies in Lowand Middlelncome Countriés .
The research was undertaken in six midsleome countries in Southeastern Europ8HKIE
Albania, Bosmai and Herzegovin@B&H) KosovoNorth Macedonia, Montenegro, and Serbia.
The research was conducted in1Z0 The sameesearch methodologyas usedn all the
countriesand appliedon secondary data from the Household Budget Survey (HBSgby
providing a comparative analysis for all the countries. The research includes three tbpics
analysis, performeds follows

1. Using HBS data, estimate the cigarette price elasticity of demand on the extensive (in

other words, prevalence elasticity) arnle intendve margin (in other words, condi-

tional demand (intensity) elasticity);

Using HBS data, estimate the cigarette priasttity of demand by income group;

3. Smulate the impact of an increase in tobacco excise and price on consumption and
government revenue.

no

Thisreport builds onthe theoretical framework of the twqpart modeldeveloped by Mullahy
and Maming'. This modekstimatesthe overall demand elasticitgs a (corrected) sum of
two elasticities: prevalence elasticity and conditional demand (in othmerds, intensity)
elasticity. The prevalencelasticity is estimated via a logit model. The Deaton model and
Generalizd Linear Model (GLM) are used for the estimation of conditional demand (intensi-
ty). The GLM is used as a robustness check (detailedretjgla of the Deaton model and
the general methodology is presented in chapter 2)

First, the described analyses arerfprmed separately for each country on the overall sam-
ple of households. The sample of households is then split into three equal gtowpsmid-

dle-, and highincome groups with the same analyses performed on income subsamples and
then, results are comgred. Finally, the estimated elasticities are utilized to simulate the
effect of price increases on overall cigarette consumption aneéigoxent revenues.

The remaining part of the report is structured as follo@sapter2 describes the methodol-

ogy usedn the analysis, while chapteB8 presentand discusshe resultsby country. The
report concludes with chapte®. Supporting tablesrbm chapters 38 are included in the
appendk, which is available on the online project web pau#p(//tobaccotaxation.org)).

r

e !

1 Manning, W. G., and J. Mullah2001) Est i mating Log Model s: Taoumalansf orn

of Health Economic®0, no. 4: 463494.

Impacts of Tobacco Excise Increases on Cigarette Consumption arrdi@eneRevenues in SEE Countries
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2 Data and methodology

This chapterdescribes the data and methodologysed in the eport. More precisely, it out-
lines the methodology used to estimathe price participation and intensity (conditional)
elasticity of cigarettesin addition, this chapter discusses theethodology for the estima-
tion of price elasticity at different incomevels The estimates are then used sonulat the
impact of a pice increase on consumption and government revenue. The ssoeometric
modelsand simulation methodsire applied in all the countriesdiowever, due to slight dif-
ferences in available datand country specifics, there are minor variations in model specifi-
cation and years of available data.

All analyseause microdata fromHBS datao estimate the price and income elasticities of
cigarette use. HB&n annual survey, provides detailed infoation on household consump-
tion, as well as on individual charadtics of household memberdhe price elasticities
(and the effects of other variables) are estimated at the household level because infor-
mation on cigarette consumption is collected foethousehold as a whal@able 2.1 reports

the available year$or the analysis in each country

Table 2.1: Household Budget Survey data available for each country

‘ Country Years available ‘

Albania 20142017
Bosnia and Herzegovina 2007, 2011, 2015
Kosovo 2007-2017
Montenegro 20062015 and 2017
North Macedonia 20152017
Serbia 20062017

The methodology applied in each of thesearchtopicsis described below

2.1 Estimation of the price elasticity of demand

Cigarette onsumption is oftencharacterizedoy amixed distribution that is partly discrete
and partly continuous. More preciselgijgarette consumption ischaracterizedby alarge
proportion of nonsmokers, for which the variable describing the consumption takes a zero
value andthe remaining outcmesthat are strictlypositive. More formally, the distribution
can be expressed as

&8rns y ' nI M X YA
@€hnI y I YyAbMI YAbHI X Yb (1)

The distribution reflects the facthat when faced with the market prices and their own
budget constraints andgiven the tility that they derivefrom cigarettes usedhouseholds

are facing two decisiond he householdfirst decides whether to smoke or not smoke (ex-
tensive margin). If the household decides to smoke, they then decide how many cigarettes
to smoke (intensive main).

Regionateport
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The literature sggestsa two-part model to independently model the two decisidnT his
model is well suited for cigarette use, as the proportion of 1somokers (y=0) globally is
high. The World Health Organization (WHO) estimates the proportieamokers to be ap-
proximately 21 percent® The frst part of the model estimates cigaretfevalence It esti-
matesthe probability of observing positive tobacco consumption (@sconsumptiof), con-
ditional on the set of independent variableBhe models typically estimated # a paramet-
ric binary probability modekuch as logit or probifThe second part of the model deals with
the intensity (level)cigarette consumption The model estimations conditional on 0,
where the dependent variable is tygally a lineafunction of independent variablesThere-
fore, it can be estimated vianordinary orageneralized linear model.

The main variables that enter both models are price and incohinese two variablegro-

vide the basis for the calculation ofrige elasticity, income elasticity of cigarette prevalence
and the intensity of cigarette use. Since HBS data do not contain the prices of cigauattes
values are use@s a proxy for pricesThe unit valuesre calculated aghe ratio between
total household expendiire on cigarettes (in local currency) and total household consump-
tion on cigarettes (in cigarette packs). Howewempotential identification problem arises by
using this proxy because of the joint determination of cigarette demand and asieeell as
because ofunobserved heterogeneity across regiofitis problem is resolved by calculating
prices as municipalifyaverages and controlling for an extensive set of control variables and
region fixed effectsAdditionally total household consuption is usedas a proxy for house-
hold disposable income, as information on incoimsenot consistently available in all the
countries.

As the models are estimated separately and independettily total price and income elas-
ticity is calculated as theorrected sum ofthe prevalence and the conditional demand (in-
tensity) elasticitythat is, (the method for each component and the aggregation correction is
presented in more detalbelow).

Aside from prices that is, the average municipality unit valugnd income that is, total
household consumption), the models include a set of covarjatessisting of household
characteristics (share of men and adults in the household, maximum or mean level of educa-
tion and activity of the household members), regiand settlementfixed effects ad varia-

bles representing institutional changes relevant to cigarette consumphi@xt, themodels
estimating the prevalence and thaheintensity elasticity of cigarette usae presented.

2 Belotti, F, ParthaD., ManningW. G., andNorton E., C(2015)“ Two p mP a T tvo MS8tateeJousnal’s,

no. 1: 3-20.

3 World Heath Organization. (2017)@VHO report on the global tobacco epidemic, 20dibnitoring tobacco

use and prevention policiéd/orld Health Organization.

4 A primary samphg unit is used if the municipality identifier is not available. This applies to prevalence and
GLM models, while the Deaton model initially uses unit values as a dependent variable in the first stage equa-
tion. In the second stage unit wads are used t@urge out household characteristics. These are then also ag-
gregated to the municipality or primary sampling unit level.

Impacts of Tobacco Excise Increases on Cigarette Consumption arrdi@eneRevenues in SEE Countries
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2.1.1 Estimaton of theprevalence elsticity

The firstpart of the modelanalyzesvhether the price of tobacco impacts the decision of a
household to smoke, conditional on the set of independent variables. This decision is typical-
ly modeled by using the binary choice modehe nature of thedependent variald is the

main difference between a binary choice athe classical linear regression modeistead of
modelinga continuous variable in the binary choice models, the probability that the de-
pendent variablao takes valueone,which represents the households with positive cigarette
expenditure/consumption, versus valugera which represents the households with zero
consumption is modeled Consequently, instead of a linear combination of independent
variables, a (nonlinear) fugtion of that linear combination is used to explain the probability
that a household has positive tobacco expenditures. The most commonly used functions are
probit and logit, and in this casalogit specificatioris used

More formally, the following mdelis estimated

d 0o m AN TR P )
where w is cigarette consumption of the househaldy is an indicator variable taking value 1
if household consumption is positive; and "Qare prices and total household cammption,
respectively Xrepresents the vector of covariates used in the analysis. After the estimation

model is defined, a maximum likelihood procedure is used to fit the coefficierttsettogit
model.

The logit moél assumes that thdinear combinaibn of the independent variab#ax

' T "Q whisrelated to the dependent variable via the logit functitd Q7 p

‘Q . Coefficient$ and! , as well as the vector of the coefficierts do not repesent the
marginal effects and have noclear interpretation. For binary choice models, the marginal
effects are not constant, but are a function of all independent variables in the model, as the
first derivative of the function is also a function of theobability density The probability
density is a functionof the linear combination of all irependent variables in the model
Therefore the marginal effects of the price are calculated as

00 wln nfw "Qa z] (3)

and is interpreted as thentrease in the likelihood that the household has positive cigarette
expendituresfor a unit increase in pricélhe marginal effects fahe other variablesn the
model are anbbgously calculated; thérst derivativeis taken with respect to the variabtef
interest. As before, the derivative isfanction of the linear combination of all independent
variables in the modeél

Finally, the price elasticity of cigarette prevatens calculated as
: 00 Nl 4)

wherenl and®are the average pice and prevalence, respectively. The interpretation of the
elasticity is that if the prices increase byércent thenthe probabilityof positive cigarette

5Green, W. H. (2008Handbook of Econometricépplied Econometric®, 413556.

Regionateport



Page| 11 Data and methodology

consumption at the houshold level increaseby, percent The interpretation of these
effectsis, at the level of average prices and the average level of all the variables in the mod-
el. The incometlat is,total household consumption) elasticity is calculated girailar fash-

ion.

For a more intuitive understanding of the model resuttgrginaleffects expressed in terms
of the percentage point change in prevalence resulting from a percentage change in prices
are alsocalculated Thisindicatoris calculatedas

5 bozif (5)

The interpretation of the indicator is as follows: farl percent increase in priche proba-
bility that the household will have positive cigarette consumption will increase iy per-
centage points.

2.1.2 Estimaton ofthe conditional demand (intensijyelasticity

Forthe estimation ofconditional demand (intensity) elasticitle Deaton demand models

used with the GLM as a robustness check. Deaton is the preferred model because it relies
onDeat on’ s ¢ o haaduale@ provide$ a& mHih ydentification strategy and con-

trols for socalled quality shading and measurement error. These characteristics of the Dea-
ton model make theestimates more robust and precisigan the GLM estimates.

Deaton model

The Deatondemard model is a consumer behavianodel in which total expenditure on
goods is defined as a product of quantity, quality, and prices. Therdafadiousehold utili-

ty function is augmented as it includes quality of the good. Given its definition as the ratio
between the total expenditure rad the quantity purchased, the unit value represents the
productof quality and pricé As the model assumes that all households within a cluster (typ-
ically a small territory unit, such as municipality or village) face theesaarket price, with-
in-cluster variations in purchases depend only on total household expendime: charac-
teristics that reflect the variation in quality, while crogsuster variations in purchase are
due to genuine price variations, among other fastor

The starting point of thé®eaton model is compriseof two equations®?
o | T aé& [ & —me Q0 (6)
atglL | T ad [ & [ WE O ()

5 Deaton, A(1988):Quality, quantiy, and spatial ariation of pice. American Economic RevieW8 (3), 418
430.

7 John, R. M(2008):Price elasticity estimates for tobacco products in Intéiaalth Policy and Planning3(3),
200-209.

8 Deaton, A (1997): The Analysis of Household Surveys: A Microecotmmn#gproach to Development Policy.
Johns Hopkins University Press, Baltimore.
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where indicesh and c represent households and clusterespectively. The lefhand-side
variables in equations (8) and (9) are — share of the household budget spent on ciga-
rettes (in percentages) and the natural logarithmuof — cigarette unit values. On the right
handside of both equationghere isw —total expenditures of the householdin clusterc,

a —other household characteristicg, — price of the cigarettes in cluster ¢, white and

0 represent the error term.

Finally, in equatior(1) "Qare the cluster level &tcts on the budget share, which are as-
sumed to be uncorrelated with the price effect on the budget sh@r8ince the prices are
not observed, the parameters-and] cannot be directly estimated from equations (8) and
(9). However, the assumption thatarket prices do not vary within the cluster (hence the
absence of the indeR nextto priceg enables consistent estimates of the remaining param-
eters. Therefore,the usage of thecluster deviatioAfrom-the-mean approach cancels the
effect of prices fromhe equations. We estimate the parameters by includihgsterfixed
effects lummy variables for each clusjen the regression, which yields identical estimates
as deviatioAfrom-the-mean approach'®

In the unit value equation (equation 9), coefficignt representsthe expenditure elasticity,
while ¢ represents the price elasticity in unit values. When cigarette prices chaisgam-

ing a constant budgetouseholds can either decrease their cigarette consumption or switch
to a less expensive brard keep their consumption at the same level. The laitereferred

to asquality shading. If there is no quality shaditige value of¢ would be equal to one (as
the change of the unit value would correspond to change of the price)yamvdould beap-
proximately equal to zero. On the other hand, in the prmese d quality shadingS will be

less than one (unit value change will be slower than the change of the pricg) anduld

be approximately equal to zero.

The second stageisesthe estimates fromthe first stage to remove the effects of total
household ependiture and other household characteristics from the budget shares and the
unit values. Variables constructed in this way are then used to create cluster averages of
budget shares and unit vads, which in accordance with equations (8) and (9) can bew
written as

O | —aE Qo ®)
O | 1 ag o 9)

The estimation of the parametdr, which represents the price sefelasticity is nofeasible
sincethe price is nodirectly observed. However, Deatbns  huses ¢he presece of price
in both equations to establish a relationship between budget shares and unit values.

9 John, R. M(2008):Price elasticity estimates for tobacco products in Inéiaalth Policy and Planning3(3),
200-209.

Y Risch, R., and F. V. Waudh933):Partial timeregression as compared with individual tren8sonometrica
Vol.1, No. 4387-401.
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result is parameten, a hybrid of price and quality elasticitfpeaton proves thabh ¢ [.
11

In the third stage, thaveak separabily assumptionis introduced. Given the budget share is
defined asthe productof the quantity of cigarettes and unit value divided by total expendi-
tures, parameter[ can be estimated as

— %p O Yho—m08— (10)

wherer andy are coefficients estimated in equations (8) and (9), whiles the average
value of the budget shardhe \alue of€¢ is then equal tan [ . From there price elasticity
of demand can be estimated as:

THI — T (11)

Similarly, sincequation (8)hasbudget sharesnstead ofthe logarithm of quantity, parame-
terT does not estimate the expenditure elasticity. Instead, the total elasticity of expendi-
ture can be estimated as:

fHUp I — (12)

Following John'?symmetry restrictionsre imposedo increase the precision of the parame-
ter estimates. Furthermore, the systemcorporates acomposite commaodityvariablethat
accounts for all other purchasegbods Due to the calculation procedure, standard errors of
price elasticity cannot be taken directly from the regression analyses. Indteadtandard
errors of the estimated price elasticity are calculated by usingbib@&strapping procedure
with 1000 replcations

Estimation of the conditional demand (intensijyelasticity via GLM

For the households that have positive cigarette expenditures, the number of cigaretts pack
smoked per months modeledas a linear function of the independent variagl&herefoe,
the model is stimated as follows:

OSOoxw @© |/ | Q 0 (13)
where, as beforew is cigarette consumption of household and "Qare prices and total
household consumption, respeaeely. Xrepresents the vector of other covariates used in the
analysis. The interpretain of the coefficienty ,| and the coefficients vector O is
straightforward They represent the marginal effects of the independent variables. The
model istypically estimated via ordinary least squares (OLS) or Gh&ldependent variable

is generdly represented in the log form as it helps stabilize norconstant error variance
(that is, heteroscedasticity)However, it is necessary to-teansform the oefficients to in-

11 Deaton, A (1997): The Analysis of Household Surveys: A Microeconometric Approach to Development Policy.
JohnsHopkins University Press, Baltimore.

2 John, R. M(2008):Price elasticity estimates for tobacco products in In#iaalth Policy and Plannin@3(3),
200-209.
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terpret them as marginal effects. The downside to this method is that durmeg re
transformation, prediction bias may be introduced into the conditional demand.

Manning and Mullahypropose that the second part of the model is estimatgd GLM,
which does not require the assumption of homoscedasticity or norm&iGLMis estimated
by the maximum likelihood method. GLM estimates the following model

g0vw m™ | n | Q O y-F (14)

where g{.}isthesac al | ed “ |.iThekink fuaoctiocdescribas the relationship that

the dependent varible and the linear combination of the predictofsave The type of link
functionthat should be used in GLM tested via the Begox test!* Since the GLM does not
assume a constant variance, within the model a function F is defined as the distributional
family thatis used to describe the relationship betwedme variance and mean. When the
link function isdetermined the Modified Park testsiused to find the best approximatiaf

the dependent variable variance

A standard practicen health economicss to useGLM with gamma family and log link
function. This combinatiotas been proposetb be a more robust alternative to aemklog
regressionspecification > The difference between th©LS and GLM methods that the
OLS estimator estimate§In w| e]. Once obtained, the Olc®efficientsrequire retransfor-
mation. The GLM estimator estimates IB(c] ®)], and therefore estimates the marginal ef-
fect directly, thereby circumventing the prediction bias issue present in the OLS meiined
GLM estimator is consistent even if the variance distribution is not properly defined and
does not assume homoscedastic errors. After the model estimatvencalculate the condi-
tional (intensity) elasticity of cigarettes quantity demanded as

: 00 Nfw (15)

where n[Candw are the average price anguantity of cigarettes consumed by households
with positiveconsumption respectively. The interpretation ebnditional demancelasticity

is that if the price increaseby 1percent,cigaretteconsumptionwould decrease by  per-
cents, assuming that the smoking participation decision does not depend on the price. |
come (hat is,total household consumption) elasticity is calculated sirailarway.

2.1.3 Estimaton of thetotal demandelastiaty

In previous chapters, the methodology of the estimation of the prevalence and the condi-
tional demand (intensity) elasticity was explained. Althougk literature suggests that
these two decisions can be modelled independelitltotal elasticity cannobe catulated as
simple sum of the two elasticities. Instead, this sum needs to be corrected for the fact that a
change in the smoking prevalence can attenuate or enlarge the effect of the conditional de-

B Manning, W. G., and J. Mullan2001) Est i mating Log Model s: r m@duhalansf orr
of Health Economic20, no. 4: 463494,

¥ Box,G. E., & Cox, D. R. (1964). An analysis of transformafionmal of the Royal Statistical Society: Series B
(Methodological), 26(2), 21243.

“Manning, W. G., Basu GeneralizaelMddelivuApproadngs toJRisk AdjAstnm@rg df:

Skewel Out comes Data.” Journal 8f Health Economics 24,
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mand (intensity) elasticity. In order to make thi®ra clear, an example is provided with the
formula that converts the two elasticities into total elasticity.

Assume that the total population of country XYZ is 10 million people, that that country has a
prevalence rate of 40 percent, and that conditiorsalerage consumption per person is 25
cigarettes per day (including only those people who smoke). This meanalibut 4 million
peoplesmoke,and total consumption amounts to 100 million cigarettes per day. This situa-
tion is presented in table 2.2. colunfraseline.

Also assume that the prevalence price elasticity in a countr@.& while the conditional
demand (intensity) elasticity is0.5. This means that if the prices increase by 1 percent, the
prevalence would be lower by 0.3 percent (that is3888 percent), while the consumption
per person would be lower by 0.5 percent (that is,24.875cigarettesper day). This de-
crease the number of people smoking3®88million (that is, by 0.3 percent), but the total
consumption calculated as the produof new prevalence and consumption would decrease
by -0.7985percent, which is less than a simple sum of ®iasticities of 0.8 perceniThere-

fore, due to the prevalence changaotal change in consumption will not be a simple sum
of the two elasticites, so the change in prevalence should be corrected for when adding up
the change in consumption.

Table 2.2 Hypothetical example for the calculation of the total demand elasticity
Price increases

Baseline by 1% % change
Total population 1 10,000,000 10,000,000
Prevalence 2 40.0% 39.88% -0.30%
Consumption per person (in cigarettes) 3 25 24.875 -0.50%
Number of people smoking 4=1*2 4,000,000 3,988,000 -0.30%
Total consumption 5=4*3 100,000,000 99,201,500 -0.7985%

More formally the total esticity can be calculated according to the following formula:

. P, Z, (16)

Where, represents the prevalence elasticity, represents the conditional demand (in-
tensity) elasticity and represents the total elasticity, if all the elasticities are expressed a
percentages.

2.2 Estimation of elasticities atiffierent parts ofthe income distribution

As mentioned in the introduction, theecond part of theanalyses estimatethe priceand
incomeelasticity of demand by income grouimcome groups areonstructedbased ontotal
household consumption (a proxy for incom@gr capita Given the relatively small sample
size in some countrieshree income groupsare created low-income middle-income and
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highrincome As in all the countrieseveral waves of HBSused andthe division into three
income groups is done for each year, so taaequal number ohouseholdselongs to each
of the three groups in all years.

After dividing the sample into three income groups, prevalence elasticity is estimated using a
logit model and conditional demand (intensity) elasticity using the Deaton model, followed
by use of the above formula for total elasticity to calculate total elasticity by income gfoup.

2.3 Simulation of price and excise increase
on consumption and governmentvenue

Finally, within topic 3the estimated price and income elasticitiase usedto simulate the
impact of price and excis@x increase on consumption and government revenue. As men-
tioned in the introduction, the total price and income elasticities eaécdated asa correct-

ed sum of prevalence elasticignd intensity (hat is,conditional demand) elasticity from the
Deaton model. In both casgthe elasticiiesare usedwhen applying the models to the over-
all sample.

The starting point othe analyss iscigarette consumptionwhich is obtained from the ad-
ministrative data on cigarette packs for the year for whicé latest HBS is availabla more
detailed data source description will be given in each country chaptemrder to account
for the impactof an increase in income on consumptidine following inputs are usedotal
HBSreal expendituregrowth (a proxy for income growth) based on the ratio between the
total expenditurein the year t+1 and the totaxpenditurein the year t, where tsthe latest
year when HBS is availableThree scenariosire simulateg presentingthe estimated im-
pact of three alternative price increases:10, 25, and 5@ercent

In order to calculate a change in quantity demanded (or consumption), the folldainmila
is applied:

O Op , ZonP , Z0'W (17)

where’ O is the new demandQ is the demand in year,, and, are price and income
elasticities, whilap P andw "R representthe percentagaencrease®of realprices(which
are set arbitrarily at 10, 25 and Sfercent)and realincome(fixed,calculated as a ratio be-
tween the total consumption in the ye#f1 and the total consumption in the yearwheret
is the latest year when HBS is available).

The calculatiorof a chang in government revenue stemming from taxes on cigarettes is
done in two steps. In the first step, for yegrthe excise and VA$ calculatedor a single
cigarette pack according to the current taxation rules in each country and thissrgiplied

to the weighted average price of cigarettes in the country in yted@he change in price that

16 The prevalence model, as well as the GLM for estimation of the conditional demand (intensity), uses the

price proxy calculated badeon the unit values from the overall sample. Thereforéhaliseholds, regardless

of the income groups they belong to, are “facing” the
17 Although the data from the year t+1 are not available in all the countries this information can be ifotine

statistical reports.
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would occur in yeat+1 is simulated and the impact that this would have on excise and VAT
in each country for yeart+1 is calculatedWhere thecountry has a speific excise rate, the
increase in the specific excise from the ye#o yeart+1 will be at the same rate as the in-
crease of the pricetltat is,by 10, 25 and 5@ercentin the three simulation scenarios).

In the second step, for the yeaythe total excise and VAS calculatechs a product of the
excises and VAT charged on the single pack (price at the average weighted price level) ac-
cording to the prices and taxation rules from the ygaand total demad from the adminis-

trative data fromthe yeart. For the yeat+1, similarly, the total excise and VAsTcalculated

as a product of the excises and VAT charged on the single pack according to the increased
prices and taxation rules from the yet¥l, andthe simulated demand calculated ineh
equation (15)Datais presentencedn euros so that they are more easily comparable across

six countries irthe SEE region.

2.3.1 Simulation of the impactof price on demand and expenditures of income
groups

Finally, theimpact of a price change on cigaredemand and expenditure on cigarettes for
each of the income groups is calculated. The simulation strategy is similar to the one for the
overall sample and based on the estimated elasticities (the methodology for theati®n

of the elasticities is expilaed in section 2.2.)The starting point othe analysis is the ciga-
rette consumptionin each of the income groups. As the administrative data are not available
for each of the income group$iBSdata for the last yeaavailable is used toalculate the
share ofcigarette consumptionof each income group in total country consumptiome$e
shares are multipliedby the total consumption from administrative data derive the esti-
mated consumption of each of the incomeogps

The total expenditure growttof each of the income groups calculated as aimcreasen the

total expenditure between the last two years of thiBS data availabl@016 and 2017)The
scenarioin which prices increase by P&rcent is simulate@ds a middle increase among the
previows solutionsln order to arriveat the demand change for each of the income groups,
equation (17) and the data for each of the income group is used. The changeeimdéxre

for each income group is calculated as the difference in products of weightedge/erice

and the demand for each income group in year t and year t+1 in which the prices increase by
25 percent.

Impacts of Tobacco Excise Increases on Cigarette Consumption arrdi@eneRevenues in SEE Countries
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3 Albania

Albaniahasone of the highessmokingprevalenceratesin the region, with tobacco con-
sumption as one of thenost significantheath concerns of the populatignespecially for
low- and middleincome householdsDespite existing tobacco control policies combining
price and nonprice measures Albania has still one of the lowest tax levels on cigarettes
compared to other Western Balkaamd European UnionEU countries.

A tax increase o tobacco is a wiawin solution: the country could benealthier and wealth-
ier. Usirg an empirical analysis #ie household level in Albania ovére period 20142017,
this studydemonstrateshe effeciveness of pricdbased policy measures in reducing tobac-
co consumptionDespite some arguably potential economic benefits produced bpdob
such as tax revenues, its economic benefits are only observib@ short run The empirical
results show that grice increase of 2percent, resulting from a 43.6 percent specific excise
tax increaseyould leadto a decrease of cigarette consummi by15.0 percent, and on the
other hand increase government revenue by 17.9 percent (28llfon euros). The expecte
increaseis more thanone-third of the currenttotal revenue collected from tobacco excises.
With that in mind,the Government of Albaia should increase specific excise duty on ciga-
rettes from 49 euros per 1000 sticks in 28f® 70 euros in 2020.

Different income groups react differently to pricend incomechanges The results differ
betweendifferent income groupsn terms ofboth income and price elasticity. Mospecifi-
cally, the empirical results suggest that lamcome householdsare highly affeted by price
increasas. Thus, for this group, increased taxes wouallisea sharp decreaseé tobacco
consumption acempanied by a slighincreasein governmentrevenues. Fomiddle- and

high-income householdsthe reduction of tobacco consumptiois lower, but the revenues
generated from these groups as a result of price increasesigieer relative to the low

income goup.

This chapter presents prevalence and conditional price and income elasticities of demand for
cigarettes in Albania usirtdouseholdBudget Survey (HB8ata. The analysis consists of two
approaches. Firstly, all households are pooled to estimatediasticities without distin-
guishing between income groups. Then, households are dividedthinee income groups

and the analysis is condted separately for each.

3.1 Data and descriptive statistics

To estimate the elasticity of cigaretemand, this studyses the HBS as a pooled cross
sectional data fromthe years 2014 to 2017HBS isnationally representative (28,748
householdsover 4 years— and covers urban and rural areas across the 12 prefectures of
Albania. As to the number of observations per yaars noted thatthe year 2017 has the
largest number of observations; more precisely, the number of observations iis 28a4,
2015, 2086 and 2017 are 6,542, 7,334, 7,353 and 7,519 respectively.

186,000 ALL per 1000 sticksaw No. 98/2018 dated 3 December 2@#8 Additions to Law No. 61/2012 on
Excise Taxes is published on Official Gazette No. 187 dated 28 December 2018 and becomes effective from 1
January 201%ttps://gbz.gov.a)
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A note of caution is in order when referring to the aleties estimated in this analysis as
they do not include cut tobacco and cigars. While data on the quantity of cut tobacco are not
reported in HBS, households reporting on the quantity and expenditures on cigars represent
only 0.25 percent of total housmlds.

Before explaining the estimation resultsgrice and incomelasticiies of cigarette demand
some descriptive statistics are pided to better understand the heterogeneity dfe data

in different years.As reported in Table 1, the average number of cigarettes smoked per
household over years (2012D17) appears to be withithe range of 1720, with a slight in-
creasing trend from 206 to 2017. Though, in all the years, the average number of cigarettes
smokeal per household appears to be below 20. In comparison to other countries, Albanian
household, as reported in HBS, smoke fewer cigarettes than thiogke region!® Smoking
prevalence decreasedfrom 38.7percentin 2014 to 31.7percentin 2017.Average haoise-

hold expenditurs on cigarettesdecreagd from 2014 to 2016, 1Z09.5ALI° and 13382.3
ALLrespectively, though in 2017 the average real household expenditure on cigarettes in-
creasd significantly to 132212.1ALL

Table3.1: Cigaretteconsumptiornin Abania

Smoking preva- Average number of ciga: Average real household
lence (% of rettes smoked (pack per  expenditure on ciga- Average pricg*
households) household} rettes 2

2014 38.7 17.38 14,726.38 2,249.86
2015 31.6 18.95 13,843.73 2,270.08
2016 31.3 18.39 13,380.41 2,312.57
2017 31.7 19.46 15,212.12 2,350.65

Source: Institute of Statistics in Albania, HBS data, -2014.

1 Conditional on having positive expetdie on cigarettes.

2Variables are deflated by dividing the household expenditure by the CPI of the respective year

3 Prices are expressed in old Albanian Leks, same as in HBS; 1 old Albanian Leks=dhlLaKsani

4 Prices are proxied by axage ratio of reported household expenditure of cigarettes and purchased quantity.

3.2 Two-part model

In additiontoot her f actors that may expl ain tlis house
study also takesnto aaount policy changes in Albaniring 20142017, such ad.awNo.

76/2014, one of the most significatbbacco controlawsin Albania, whichimited smoking

in public places. The following sectidiscusseghe prevalence and conditionadlasticity

results from the empirical analysis.

3.2.1 Prevalere elasticity

Following the traditional approach e two-part model, this studyseparatelymodels the
propensity of smokingor smoking prevalencgarticipation elasticity) and the intensity of

¥ Tobaco Taxation (2019) National Studidstp://tobaccotaxation.org/research.php?cID=26&Ing=srb
20 ALL denotes Albanian Leks.
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smoking or the quantity of cigarettes consumed by thosbonsmoke(intensity elasticity.
Using diagnostics through various tests (see the online appendix for details), specifidations
and 6have been selected for the analysis and presented in this chaptethe discussion of

the results is focused only opecification 6

As shown in Table 3.2 belovhet prevalence price elasticitg estimated at0.165 and in-
come elasticity a0.781 This means that a 10 percent price increase would redueking
prevalence by 1.65 percent, while a 10 percent increasagome would increase it by 7.81
percent.

In terms of determinants of smoking prevalendarger household andhouseholds with
larger shares of meradults, and selemployedmembershavea relativelyhigher smoking
prevalence On the other handhouseholdsin the south of the country and thoseith sec-
ondary educatiortend to have lower smoking prevalence.

Table3.2: Price and income elasticity ahsking prevalence

Indicators Model 4 Model 6
Price -0.103  (0.110) -0.165* (0.089)
Income 0.544**  (0.019) 0.781** (0.030)
Cluster robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
SourceAut hor s’ calculation based on data from the

in Albania, HBS data, 202017.
3.2.2 Conditional intensity elasticity

Despite the speriority of the Deatonmethod (see Chapter 2 for more detaild)is chapter
reports resultsfrom the genealized linear modelGLM because of thestronger statistical
significanceboth by income group and overall elasticithe estimated results, presited in
Table3.3, indicate that a0 percent price increase decreases the quantitgigarettes con-
sumed by 2.7 percent. Howevex 10 percentincrease in incomevould lead toa 3.3percent
increase irsmokingintensityamong those who smoke.

Table 3.3Price and income elasticity of smoking intensity

Indicators Model 4 Model 6
Price -0.369  (0.145) -0.268**  (0.101)
Income 0.332**  (0.029) 0.330*** | (0.0293)

Cluster robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
Sour c e: cakuatidn basesl bn data from the Institute of Statistics in
Albania, HBS data, 20P017.

3.2.3 Total price andricome demanctlasticity
The total price elasticitys a composite elasticity of participation and conditional elasticity
The reailts in Table 3.4elow show a total pricelasticityof -0.432, falling within the range

of estimated price elasticity ilow- and middle-income countries.This means thaa 10per-
centincrease in the price of cigarettes would decrease the total denfandigarettes by4.3
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percent Conditional price elasticity-0.267) contributes the most to the total demand elas-
ticity, whereas participation price elasticitff0.165 contributes relatively lessin other
words, a reduction in consumption due to a price increase wouldpbapelatively more
through a reduction in smoking intensity than through a reduction in the number of smok-
ers.

Similarly, the total income elasticity of 1.3 means that as imene increases by 10 percent,
total cigarette consumption increases by 10.Irgent. Because grticipation elasticity con-
tributes the most to total income elasticityan increase in income by 10 percent causes more
people to start smoking (7.8 percent) rélae to an increase in the amount of cigarettes con-
sumed (3.2 percent)

Talde 3.4: Total demand elasticity

Elasticity Indicators Model 6
Price -0.432%** (0.1106)
Total Demand Elasticity
Income 1.113*** (0.0367)
Price -0.165* (0.0893)
Prevalence Elasticity
Income 0.781*** (0.0300)
- . o Price -0.267*** (0.1007)
Conditional Intensity Elasticity
Income 0.329*** (0.0292)
Cluster robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.
Source: Authors’ <calculation based on data from th

Albania, HBS data, 202017.
3.3 Price elasticity by incomgroup

Taking into account thelistinction amonghouseholdsby income level price and income
elasticities are also estiated by three income groug: low, middle, and highincome
groups are formed based on total household expenditure per capita, usedpasxg for
household income.

3.3.1 Demand trends by income group

Snoking prevalence and smoking intensitgnds by income group argresented in Figure
3.1. The low-income group has the lowest smoking prevalence and intensity compéved
the other two groupsWith the constantly increasing price of cigarettes, smoking prevalence
in low- and middleincome graips showa decreasing trend until 2016 and than increa®

in 2017 While in 2017, smoking prevalence among the-loaome group slightly decreased.

In terms of smoking intensity, the®w-income group shows an increase until 2016, after
which it declins, whilethe middle- and high-income groups show an overall increase in
smoking intensity.

As to the structure of HBS for 2017, thigh-incomegroup haghe largest share in the 2017

HBS (39.%ercen), whereaslow-and middle-income groups occupy 25.percentand 35.1
percentof the total households, respectivelyhe average monthly total household expendi-
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10,830 ALL, respectivelyh&low-incomegroup has the highesthare of spending on ciga-
rettes (7.6percend, in comparison taniddle- and highrincomegroups with 6.7ercentand
5.4 percent, respectively.

Figure3.1: Smoking prevalence and smoking intensity trends by income group

Price L. . Price
smoking prevalence smoking intensity
50% - - 2400 22 - - 2400
- - 2350 20 - = - 2350
40% - —= - - - 2300 12 | /‘///\ - 2300
30% - ~ - 2250 4, - 2250
- 2200 12 | - 2200
20% : : : 2150 10 T T 2150
2014 2015 2016 2017 2014 2015 2016 2017
Low-income ——— Middle-income Low-income ——— Middle-income
High-income = - =Price High-income - = =Price

Source: Aut hor s’ calculation based on dat-da80l1d r om

t
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Notes: Smoking prevalence is defined as the share ohthuseholds with posive tobacco consumption while
smoking intensity represents the number of cigarettes packs a household with positive expenditures on ciga-

rettes

smoked per

mont h.

Cigarette

(ratio between total expenditure and quantity) and expressed in real terms

3.3.2 Prevalence elasticity

p

ri ces wlues def i ne

Smoking prevalence among the lemcome group seems to be the most responsive to
changes in price and income (Table 3.5). For these households, erddhpprice increas
results in a 9.2 percent decrease in smoking prevalence, while a 10 percent increase in in-
come results in a 10.7 percent increase in smoking prevalence. Thenbahe group
shows lower responsiveness to changes in price than theoame group, whilehe mid-
dle-income group does not seem to be responsive to price. Increases in incoveghea
highest impact on the lovincome group and the lowest impact on the higitome group.

Indicaors

Table3.5: Prevalence and conditiondksticitiesby income group

Lowincome

Middle-income
households

Highincome
households

All households

Households

Price  -0.920** (0.243)  -0.232 = (0.149) -0.352**  (0.170) -0.165* (0.0893)
Income = 1.070***  (0.072) 0.758*+*  (0.089) 0.307***  (0.043) 0.781** (0.0300)
Conditional demand (intensity) elasticity
Price -0.281*  (0.138)  -0.147  (0.123) -0.358**  (0.134) -0.267** (0.1007)
Income | 0.651***  (0.071) 0.380*** = (0.077) 0.209*** | (0.026) 0.329*** (0.0292)
Cluster robusstandard errors in parentheses ***q#.01, ** p<0.05, * p<0.
SourceAut hors’ calcul ation based on data fro2817t he | nstit

Prevalence elasticity
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3.3.3 Conditional intensity elasticity

With regard to conditional intensity elasticity, le&nd highrincomehouseholds havenelas-

tic demandfor tobacco,with price elasticities 0f0.281 and-0.358 respectivey (Table 3.5)

This means that when faced with a 10 percent price increasejrioome households will
decrease the quantity of cigarettes consumed by 2.8 percent, Wingleincome households
respond with a 3.5 percent lower consumption. The analysis finds no evidence that the ciga-
rette consumption of the middkencome households respads to price, but there is evidence

that it does respond to changes in income. Simitastnoking prevalence, a 10 percent in-
come increase has the highest impact on cigarette consumption in theniloeme group

(6.5 percent), and the lowest in the higincome group (2.1 percent).

3.3.4 Total price and income elasticity

Once both prevalence and coitidnal elasticities are taken into account, Figure 3.2 shows
the total price and income elasticity by income group. This figure shows thatniceme
households are byar the most responsive to price and income increases. A 10 percent in-
crease in priceaduces cigarette consumption in these households by 12 percent, while a 10
percent increase in income increases it by 17.3 percent.

Figure3.2: Total, prevalence, andaditional elasticitiedy income group

2 -
1.728
15 -
0.651 1.141
1 0.380
0.517
- 1.070
0-5 0.758 0.209
0 0.000 0.307
0.232 -0.352
-0.5 | -0.920 0252 -0.358 .
Intensity
-0.709
14 o281 Prevalence
-1.198 Total
-1.5 -
Price Income ‘ Price Income ‘ Price Income ‘
Low-income ‘ Middle-income ‘ High-income ‘

Sour ce: Aut hor s’ ¢ &dmdhe Institute af Btatistits anAlbathia, HIBRS ddta, 2PAH7
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3.4 Impact of pricancreaseon consumption and government budget

Albania levies a speciféxcise tax on tobacco at 49 euros per 1000 sticks (28318),below

the minimum excise tax guired by EU regulationflhe governmentevenue from tobacco
(includingexcisesand valueadded tax (VAT)h 2018wasestimated at167.2 million euros,

based orthe 2017 baseline scenario when the specific excise tax was 44 euros per 1000 cig-
arette sticks Table 1 showthat a 25percentprice increasewhich would result from a 43.6
percent increase in the specific exciseguld have a considerable impact on ba#ducing
tobaccoconsumptionand generating additionafjovernment revenue

Table 3.6lmpad of a 25 percent cigarette price increase on
consumption and government revenue

Consumption REVEUIES

Scenario Change (%) Baseline Scenario Change (%)

Income .
group Baseline

(2018} (2019} (2018} (2019%
Low 35.8 26.1 -27.1% 41.9 42.3 1.1%
Middle 50.1 47.7 -4.8% 58.6 77.3 32.1%
High 57.0 47.6 -16.4% 66.7 77.2 15.9%
Total 142.9 121.4 -15.0% 167.2 196.7 17.9%

LIn million packs?In million euros
Source: Authors’ own c dheMioidtnaof RinantesandEaaneny (2@l8) dat a fr om

Based on the simulations detailed in Table 3.6 ab@vprice increase of 2percentwould
lead to a decreasm consumptionby 15.0 percent, and an increasegavernment revenues
by 17.9 percent or 29.7 million euro¥he expected additional amount is neothan one
third of the current revenue collected from the tobacco excises.

Breaking down this effect by different income groups, the results suggest thatothe
incomegroupwould experience the highest reduction in consumption (27.1 percevti)le

the government would still collect 1.1 percent of additional revenues (aroubdnillion
Eurog. Thereduction in consumption of the middiend the high-incomegroupis 4.8 per-

cent and 16.4 percent, respectively, and the corresponding increase in governavemues
would be 32.1 percent and 15.9 percent, respectively, or aroun@ 28llion euros from
both groups together. While tobacco taxes are usually criticized for being regressive for low
income households, the results show that the additional taxdear on the lowincome
group would be the lowest and it would rather shift toet middle and highincome group,
increasing the progressivity of the tax system.

216,000 ALL per 1000 sticks: Law No. 98/2018 dated 3 Decemh8oRA0Additions to Law No. 61/2012 on
Excise Taxes is published on Official Gazette No. 187 dated 28 December 2018 and becomes effective from 1
January 201%¢tps://gbz.gov.a).
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4 Bosnia and HerzegoviriB&H)

Increasng the specific excis¢ax on tobaccocandecrease cigeette consumption Analysis
usingvariousincreasedrates of thespecift excise tashows a positive effect on the reduc-
tion of cigarette consumption, while at the same time, a slight increase in public revenues.

Changes inincome and tobaccrices have different effects on different socioeconomic
groups While the high-income grouprecorded the highest increase (2.3 percentage points)

in their budget share on cigarettes (from 2.9 percent to 5.2 percent) between 2007 and
2015, the middle and lowincome groups still spent the highest share of their budgets on
cigaretes (6.2 percent and 5.9 percent, respectively, in 20Th)s suggests thaax and

price increases should be significantly high to more than compensate for income increases to
reduce the #ordability of cigarettes.

Significant ix and priceincreases can havea positive health impactwhile contributing to
public revenuesAnalysis shows thad 10 percent specific excise tax increase would result in
an almost 7 percenprice increasgwhich would reduceconsumptionby almost5 percent
and increase revenues by almost 3 percent. A more aggressive excise tax incrgaperoef
cent would have a much stronger effect oconsumptionby reducing it by 1% percent
while governmentrevenues fromtobacco would see a slight increas€2.5 percent This
suggests that the benefitsf increasing prices and specific excise laigh both for society
andthe nationalbudget

Low-income households would benefit the most from higher tobacco taxes anccgsi A
specific excise tax increase 26 percent, which would translate into a 17.5 percent price
increase, would decrease consumption of tobacco the most in theiloame group (22.1
percent) compared to the middieand highincome groups (14.0 percerind 10.3 percent,
respectively). Becaedowincome households spend a relatively larger share of their budget
on tobacco, this reduction in consumption would not only contribute to better health, but it
would also reduce their tax burden, and thereforern@ase the progressivity of the tobacco

tax system in B&H. Moreover, this would allow reallocation of their limited budgets from
tobacco to spending on basic necessities (for example, food, clothing, housing, education,
fuel, etc).

4.1 Data and descriptive stigtics

This analysisisesmicro level data obtained from HBS iB&Hin 2007, 2011 and 2015he
sample contais 21,424 households, of which 9,953 are smoking househ@ldsters are
definedbased on the information on municipalities and yeanspther words, the cluster is
defined as a munipality x in the yeart. According to this definition 404 clustease gener-
ated, which contain 21,424 households. In each cluster, on avertogee are about 53
households

HBS provides detailed information of theusehold members, socioeconomic characteristics
of households, participation of households in the labor marketjsingconditions, level and
structure of household expenditureand poverty analysis. Additionall}yBS also contains
information on municpalities in which the surveyed househol@side butdoes not contain
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information on the primary sampling urtid which households belong. As the dataedmot
includecigarette pricesthe priceis calculatedas theaverage unit value on the municipality
level for each year. Unit values are calculated as a ratio of monthly household expenditure
on cigarettes and the number of cigarette packs purchased by the household during a
month.

Table 4.1: Cigarettes useB&H prevalence, expenditures, number afacettes smoked
Average number of Average real house-

Smoking prevalence

Year (% of households) cige;]rce)Lt:e%z:\)Tld(as (per holdczlzr;g;gistaubre on Average pric&?2P
2007 57.4% 37.37 57.55 BAM 1.58 BAM
2011 48.4% 32.34 76.52 BAM 2.37 BAM
2015 33.8% 22.85 83.88 BAM 3.65 BAM

Source: Authors calculation based on HBS
aConditional on having positive expenditure on cigarettes.
bVariables deflated by CPI to 2015 values.

Table 4.1 shows thdhe share of householdthat reported positive purbases of cigarettes
(that is, smokinghousehold$ significantly declined from 57 dercentin 2007 to 33.&er-
centin 2015.Moreover, the nunber of cigarette packconsumed per household decreased
from 37.37 to 22.85, or by 38.8%rcent At the same timethe unit value of cigarettes,
whichis used as a proxy for cigarette prices, increased from 1.58 §AJ8IL EUR) to 3.65
BAM(1.87 EUR)r by about 130percent

Table 4.2 shows comparative statistics from HBS data on consumption and spending on ciga-
rettes and cut tobacco. The number of households which reported positive purchases of cut
tobacco increased significantly in 20d@mpared to 2017. Also, the average budget share on

cut tobacco has increased rapidly in the observed period but its sharebglfaw the budg-

et share on cigarettes.

Table 4.2Consumption ofut tobaccoand cigarettes

Number of house- Number of house-  Average
holds who reported holds who reported  budget

Total number of
households sur-

Average budge

: . share on cut
consumption of consumption of cut  share on

MR cigarettes tobacco cigarettes tobaccd*
2007 7126 4094 29 2.13% 0.0066%
2011 7048 3412 99 2.50% 0.0197%
2015 7250 2447 842 1.92% 0.2199%

Source: Authors calculation based on HBS

22 Average price is proxied by an averagéa of reported household expenditure of cigarettes and purchased
guantity of cigarettes.

23Exchange rate in B&H is fixed at 1 EUR = 1.95583 BAM.

24The budget share on cigarettes and cut tobads calculated as ratios of monthly household expenditure on
cigarettes and cut tobacco, respectively, and the total monthly household expenditure. Then, a simple average
is calculated to obtain the average shares of the budget which households spaigboettes and cut tobacco.
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4.2 Two-part model

In this analysis, prevalencdasticity is estimated using the logit method, while for condi-
tional elasticity two methods are used: Deaton method (Deaton, 1988)gandralized line-
ar model (GLM)Results from the GLM modate usedas a robustness check for conditional
elasticity The Deaton model is the preferred method because while the Deatodel and
the GLM model uses unit value as a price, the Deaton model corrects fpotastial draw-
bacls of using unit value as a proxy for pricEhus, the conclusions of this study aresée
on the results from Deaton method.

B&H adopted the Law onobacco of Bosnia and Herzegovina in 204Mich introduced
stricter conditions in the field of tobacco production and trade. a result, @lummy varia-
ble which equals 1 for year 2014 usedin the analysisLater in December 2018B&H
adopteda Code on @mmercial Communicationsvhich prohibited all forms of commercial
communications related to cigarettes and other tobacco produdiswever, aiking into ac-
count that this policy measurevas eracted prior to and afterthe period of analysisno
dummy variablas introducel to account for the policy change in 2015.

Based on the trends presented in Table 4.2, there is strong reason to believe that house-
holds in B&H are likely substituting betweeigarettes and cut tobaccd:his factor should

be accounted for in the analysis, but due to a lack of relevant information on purchased
guantities of cut tobacco, the analysis focuses only on cigarettes. This is one of the limita-
tions of this study.

4.2.1 Prevdence elastity

According toseveral tests outlined in tables in the appendhe best modelspecificatiors
are model 2 and model with the results outlined in Table 4.3

Table 4.3Prevalence elasticities
Variable Model 2 Model 4

Price -0.586***  (0.060) -0.563***  (0.051)
Income 0.373*** | (0.027) 0.374***  (0.027)

Price and income elasticities are statistically significant and have expected Hignsb-
tained elasticities from the model ghow that anincrease in cigarettes pricds/ 1 percent
leads to a decrease smokingrevalenceby 0.563percent Higherhouseholdincomeby 1
percentincreases the propensity smoke by0.374percent

The pobability that household members smoke is higher if the number of household mem-
bers is higher as well astife household has higher shares of mérhe alult ratio has no
significant impact orthe probability d smoking which is unexpected. Households time
South regionof B&Hhave a greater propensity to smak Additionally, pensionerand the
seltemployedhavelower propensites to smokeompared tothe unemployed.
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4.2.2 Conditional(intensity) elasticity

Deaton model

In this part, conditional elasticities are estimated using the Deaton methaidh the esti-
mate from the GLM modegdresentedas a robustness check

Table4dY [/ 2YyRAGAZ2YIE RSYFIYR O6AyétSogardeo St .

Variable Conditional elasticity

Price -0.458%+ (0.037)

Income 0.426*** (0.017)

Cluster robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The estimatedprice elasticityof demand for cigarettes is statistically significant at the level
of 1 percentand amounts t0-0.46 (Table 4.4)This means that if cigarette prices i&B in-
creasel by 10percent the quantity demanded focigaretteswould decrease b¥.6 percent

Also, income elasticity of demand for cigarettes is significant at the level of 1 percent. If in-
come increases by 10 percetihe quantity of cigarettesdemandedwould increaseby 43
percent

GLM Model

The modelgested in this par{models 2 and!) are the sames thoseested for the purpose
of calculatng prevalence elasticities

Table4.5: Conditional demand (intensity) elasticity us@gMmethod

Variable Model 2 Model 4
Price -0.582*** (0.053) -0.567*** (0.046)
Income 0.414*** (0.019) 0.413*** (0.019)

Cluster robust standard errors in parentheses
% p<0.01, ** p<0.05, * p<0.1

Detailed sstimation results are presented in the table4h the appendix.

According to the resultghe price of cigarettes ha astatistically significant andegative

impact onthe quantity of cigarettes consued. Also, higher income &els to the higher

qguantity of cigarettes smokedn all tested modelslf the households aréarger, they con-
sume more cigarettesvhile higher shares of men and adults in the keliold increase the
quantity of cigarettes consued. While the level of urbanization has no impact the quan-

tity of cigarettesconsuned, regionallocation does. Households with elf-employed mem-

bers and memberwith higher education levelsmoke less tha other household typs.

25The estimation results of unit i of cigarettes and budget share equation are presented in the table B12 in
the appendix.
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Price and income elasticities regarding conditional elasticity are statistically significant.
the obtained elasticities from model,4t can be concludel that an increase in cigarettes
pricesby 10 percentleads to a decreasein quantity of cigarettes consumed by75ercent
(Table 4.5) Higher household income 0 percentwould increasethe quantity of ciga-
rettes consumed by .2 percent

4.2.3 Total price ad income demand elasticity

The overall price elasticity of smoking iswéigh.Anincrease in cigarette prisdby 10 per-
cent leads to a decrease in cigarette consumptidoy 10.2 percent (Table 4.6Roughly,
about 3 percentof the negative effect of price growth on the overall demand comes feom
decreasein smoking prevalece and45 percentfrom the decrease irthe quantity of ciga-
rettes consumed by those who smakidowever, annicrease in incoméy 10 percentleads
to anincrease in cigarette consumptiday about8.0 percent

Table 46: Total demand elasticityggit modd -Model 4 and Deaton methgd

- price -0.563*** (0.051)
Prevalence Elasticity income 0. 374%% (0.027)
" . . . price -0.458*** (0.037)
Conditional intensity elasticity
Income 0.426*** (0.017)
- Price -1.018
Total demand edsticity Income 0.802

Cluster robust standard errors in parentheses
*¥** p<0.01, ** p<0.05, * p<0.1

4.3 Priceelasticity by income group

The objective of this part is to estimate the responsiveness in cigarette consumption of
households from dféerent income groups to changes in price and income. Households are
divided into three groups based on the total houseticdxpenditure per capita, whicis a
proxy for household incomelhen cigarette demand trendsre analyzed to estimateiga-

rette priceand incomeelasticity by income group.

4.3.1 Demand trends by incomgroup

Average real household expenditgrén the observe period increased significantly, but
high-income households reported the highest absolute increase (Table 4.7). Thmbighe
houselolds smoked, on average, relatively more than the -loeome households. The
budget share on cigarette purchases is refally higher for households in the lemwcome
group than for the others.

Smoking prevalence decreases in all income geoap cigardie prices increase, and thie-
crease imprevalence is higheamonghousehold inthe highincome group, which is in line
with the expectation(Figure 4.1)Also,the difference in smoking prevalence increasser
time as cigarette prices increase. Theauatton is the samdor smoking intensity trends by
income group.Highincome households smoHlea higher quantity ofcigarettes during the
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observed period, compared tmiddle- and low-income households. The quantity of ciga-
rettes consumeddecreasé asthe price of cigarettes increase In addition the differences

in the quantities of consumption between different incomgroups increasel over time as
cigarette prices increask Reductions irprevalence and intensitwere more pronounced in
the low-income graip compared taniddle- and high-income groupsThis trend is more pro-
nounced in the years after introducing specéicise on cigarettes in 2009.

Table 47: Cigarette use in B&Household demand statistics per income group

Average

Average real . Average Average in-
number of Average price
Income . household budget come per
cigarette : (average real
group acks (per expenditure on unit value}- 2 share on household
P cigarettes 2 cigarettes member
household}
2007 32.14 43.91 1.37 4.61% 252.20
% 2011 28.75 64.04 2.23 6.54% 257.83
—
2015 16.18 57.49 3.55 6.18% 251.27
o 2007 37.97 56.90 1.50 3.71% 473.19
g 2011 31.76 74.32 2.34 5.04% 477.16
= 2015 22.17 80.66 3.64 5.86% 457.97
2007 41.59 71.25 1.71 2.87% 977.03
_'% 2011 35.81 89.24 2.49 4.13% 972.21
2015 28.06 104.61 3.73 5.20% 928.67

Source: Authors calculation based on HBS
1 Conditional on having positive expenditure on cigarettes.
2Variables deflated by CPI to 2015 values.
Figure 4.1: Smoking prevalence and smoking intensity trendsbme group

Smooking prevalence Smooking intensity
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Notes: Smoking prevalence is defined as the share ohthuseholds with positive tobacco consumption, while

smoking intensity represents the number of cigarettes packs a household with positive expenditures on ciga-
rettes per month. Cigaréte pri ces are defined as muni csi(ptplbae-t y/ year
tween total expenditure and quantity) and expressed in real terms (2015=100)

4.3.2 Prevalence elasticity

Prevalence elasticities by income group show tha $moking participabn of the low
income group is the most responsive to price changadO percentprice increase would
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result ina reduction in smoking prevalence Byl percentin the lowincome groupin com-
parisonto 5.5 percentand 3.5percent in the middle and hid-incomegroups, respectively

Table 48: Prevalence and intensity elasties by income group

’7 Lowincome Middle-income Highincome All households
households Households households
Prevalence elasticity (logit model)
Price -0.810*** | (0.072) -0.546*** (0.063) -0.354*** | (0.059) -0.563*** | (0.051)
Income  0.422** | (0.055) 0.397*** (0.085) 0.358*** (0.042) 0.374***  (0.027)
/| 2YyRAGAZ2Y It RSYFYR 6AydSyardeo St afl
Price -0.606***  (0.051) -0.385*** (0.033) -0.355***  (0.065) -0.458***  (0.037)
Income = 0.477** | (0.057) 0.383*** (0.081) 0.376%** (0.036) 0.426*** | (0.017)
Total elasticity
Price -1.411 -0.929 -0.708 -1.018

Income 0.901 0.782 0.735 0.802
Notes: *** p<0.01, ** p<0.05, * p<0.1

4.3.3 Conditional intensity elasticity

The results show thanincrease in cigarette pricdgas the strongest effect on the quantity
consumed by smokers who smoke in the im@ome group-an ncrease in cigarette prices
of 10 percentwould decrease the cigarettequantity demandedoy 6.1 percent. Thecorre-
spondng change in the higincome group would b8.6 percent

The correspondingstimates produced by the GLM method are higher in all three income
groups, which is not surprising. Given that HBS does not provide information on market pric-

es, unit value (raio of spending ortigarettesand quantity) are used as a proxy for market

prices Asaresultpr ob |l e ms , such as the so called “qua
Chapter 2) when the GLM method is applieevBrtheless estimates fromboth methods

suggest that lower income groups are more responsive to price changes. The differences
between Deaton and GLM method are lower for income elasticities (Table 4.9).

Table 49: Conditional intensity elasticity GLM and Deaton method comparation

Lowincome Middle-income Highincome All households
households households households

Deaton method

Price  -0.606*** (0.051) -0.385**  (0.033)  -0.355***  (0.065) -0.458*** (0.037)
Income = 0.477*+*  (0.057) 0.383*** (0.081) 0.376***  (0.036) 0.426***  (0.017)
GLM method
Price -0.753***  (0.069)  -0.598*** (0.045) -0.411%** (0.057) -0.567***  (0.046)

Income | 0.480*** (0.048) 0.277** (0.062) = 0.314*** (0.029) 0.413***  (0.019)
Notes: *** p<0.01, **p<0.05, * p<0.1
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4.3.4 Total pice and income elasticity

The lowincome group responds relatively more than others to changes in prices, both in
terms of smoking participation and smoking intensity as well as to changes in income (Figure
4.2). A10 percentprice increase wouldeduce camsumption of lowincome households by

14.1 percent, as opposed to 9.3 percent and 7.1 perdentmiddle- and highincome
households respectively Similarly,a 10 percent increase inincome would increase con-
sumptionof the lowincome group byd percent,in comparison to 7.8 percent and 7.4 per-
centfor middle- and highincome householdsrespectively

Figure 4.2Price and income elasticitiey income group
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0.5 0.383 0.376
0.422 0.397 0.358
0
010 -0.546 -0.354
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-0.385
1 -0.708
-0.606 -0.929
-1.5 -1.411
Price Income Price Income Price Income
Low-income Middle-income High-income

Prevalence m Intensity @ Total

4.4 Impact of price increase on consumption and governnreménue

Government revenue from cigarettexation inB&H comes from three different taxes: a
specificexcise tax, amd valoremtax, and the valueadded tax After its introduction inthe

second half of 2009he specific exciséax has increased bground€ 0.077annually f r om €
0.077per packn 2009t o € 0. 8 4 p é&he a patorehk excistax A réndainedat

the same level of 4percentof the retail price.

Based on the available administrative data ahd elasticitiesabove,the table belowout-
lines theimpact of an increase in the speciégcisetax andcigarette priceon cigaréte con-
sumption andgovernment revenudrom tobacco assuming three scenarios of an increase in
specific excisel0 percent, 25percent and 50percent

Data onquartity of cigarette consumptiorcomes from thelndirect Taxation Authoritiesf
B&H, which is based on the number of sold excise starips.official 2019 IMF (Interna-
tional Monetary Fund) projected real GDP growth of 2.8 peréahd the WARP (weighted
average relative price) of 4.95 BAM 2.53) are also included in the calculation.

26 https://www.imf.org/en/Countries/BIH
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Table 4.10 shows that a 10 percent increase in the specific excise tax, which would translate
to an approximate 7 percent price increase, would reduce consumptiairbgst5 percent

and generate almost 3 percent additional revenues. A more aggressive increase of 25 per-
cent would have an evestrongerimpact on consumption while revenues would still in-
crease.

Table 410 Projected change cigarette consumptioand gozernmert revenue

Consumption Revenue

# of packs = % change Euro % change
Baseline 224,070,000 492,241,817.1
Specific tax =~ Resulting price
increase increase

Scenario 10% 7% 213,197,820 -4.9% 505,963,251.4 2.8%

25% 17% 189,341,976  -15.5% 499,444,99.7 1.5%

50% 35% 149,582,236 -33.2% 460,528,527.3 -6.4%
Source: Authors’ <calculations

A more detailed look by income group allows a more precise projection of a change in con-
sumption and revenues. As the administrative data agarette consumption byincome

group is not available, shares in total consumption by income group in the 2015 HBS data
was applied to the quantity of consumaifjarettes in 2019 (from thelndirect Taxdon Au-
thorities of B&H). According to the HBS 2015 data, the dmglome graip consumed the
largest share of cigarettes (40.0 percent), while the-loeome group consumed the lowest
(25.8 percent) (Table 4.11).

Table 411 Projectedmpactof a 25 pecent specific excise tax increase on consumption
and government revenue by mme group

Consumption Revenues
. 25% % . .
Baseline : Baseline 25% increase

increase change change

Low 26% 57,899,688 45,120,208 -22.1% €127,195286 € 119, C -6.4%

Share in consump-
tion (2015)

0,

Middle 34% 76,564,719 65,843,043 -140% € 168, 1€ 173, € 3.3%

High 40% 89,605,593 80,391,579 -103% € 196, 8€ 212, C 7.7%
Total 100% 224,070,000 191,354,829 -14.6% € 49 2, 2 €504,754,469 2.5%
Sour ce: Aut hor s’ cal cul ati ons

The simulation shows that the leimcome group would experience the greatest reduction in
consumption (22.1 percent), which would also reduce their tax burden by 6.4 percent. How-
ever, while middleand highincome groups wold also reduce consumption, the tax collec-
tion from these two groups would increase and more than compensate for the reduction in
revenues from the lowncome group, which would lead to an overall revenue gain of 2.5
percent (Table 4.11).
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5 Kosovo

Most governments levy taxes on tobacco products for two reasons: to discourage consump-
tion for better public health outcomes, and to generate additional government revenues. In
Kosovo, increasing tobacco excise taxes would have a positive effect, espeaallyhgiv

the demand for cigarette consumption is relatively high. This researalyzes the effect of
tobacco prices on government revenues and smoking prevalence and can be utilized in the
design and plan of public health policy.

The Statistics Agen®f Kosovo reports that only 16 percent of adults smoke. However, this
may be undeestimated as other sources report a much higher level of smoking prevalence.
The analysis of this research relies on Household Budget Survey (HBS) data fre20220Q07
which indicates that more than 40 percent of households in Kosovo smoke cigarettes. The
objective of this study is to analyze the responsiveness of cigarette consumption to tobacco
tax increases in households from different income groups in Kosovo. Given talyegb-
served serious shortcomings in the implementation of the legislativaiivies?’ the results

of this study can be used by policy makers towards implementing comprehensive tobacco
control policies.

Smoking prevalence in Kosovo is very higtBSdata show that more than 40 percent of
households in Kosovo smokigarettes. During 2022012, the percentage of households
that reported cigarette consumption was even more than 50 percent.

While the average price of cigarettes has been increasings istill very low.In 2007 the
average price per pack of cigarettess EUR 1.04, while by 2017 it had only increased to
EUR 1.52 per pack. With such low prices it is not surprising that smoking prevalence has not
declined during this period.

Higher prices of cigarettes could reduce consumption by reducing smoking isignamong
people who smokeAlthough this study finds no evidence of an impact of a price change on
smoking prevalence, a 10 percent increase in price would lead to a reduction of 3.9perce
in the quantity of cigarettes consumed by those who smoke.

Tabacco taxation policy is the most effective way to reduce tobacco consumption and
should be considered as cornerstone in tobacco contkantil now, legislative policies and
initiatives in Ksovo did not result in changes in demand for tobacco. Howeverrahults of

this study show that tax and price measures can be very effective in achieving both health
and revenue objectives.

A price increase of 25 percent would not only reduce tobacamsumption but alsayener-
ate additional government revenueslhesimulation results suggest that an increase in the
average market price per pack of cigarettes by 25 percent (from EUR 1.94 to EUR 2.42)

27 Kosovo Advocacy and Development Center. (2R4porti mbiz bat i mi n e “Li gj it pér K
periudha tetor 2014 n é& Ko s ov é. httR/bitly/36iDye d f r om
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would result from a 47.8 percent specific exciseiteorease (from EUR 43 to EUR 63.6). This
would reduce consumptioy 11.1 percent and increase government revenues by around
26 percent, or additional revenues of approximately 42 million euros.-laowl middle
income households would benefit the most, as25 percent price increase would reduce
their cigarette consumpon by 16.3 and 18.4 percent, respectivelnder the same as-
sumptions going forward, the Kosovo Government should in 2020 increase specific excise to
EUR 69.5 from EUR 47 in 2019.

5.1 Data and descriptive statistics

To empirically estimate the price elasty of demand for cigarettes in Kosovo, this study
uses data from HBS for 20@D17. The sample is representative of all 38 municipalities in
Kosovo, with a total of 26,311 households. Thenmber of observations per year is roughly
similar, averaging at.2 percent per year, with a slight difference for year 2009 which has
the largest number of observations, namely 2,897 observations or 11.01 percent.

Table 5.1 shows that the average numlaé cigarettes consumed per household fluctuates
slightly betweer40-43 packs of cigaretté$over the observed period. The highest average
number of cigarettes smoked per household is recorded for years 2009 and 2012. Similarly,
smoking prevalence withihouseholds also fluctuates, from 4158.4 percent. It should be
noted that from 2008 to 2009 smoking prevalence dropped by 6.1 percentage gdints.

Table 5.1 Cigarette consumption in Kosovo, 20017

Average nunber of
Smoking prevalence  cigarettes smoked

Average real house-

(% of households)  (pack per household el _expendltijge ol Average pricé??
per month)? cigarettes
2007 48.2% 41.3 37.9 1.038
2008 47.8% 40.2 36.4 0.99
2009 41.1% 43.1 41.1 1.228
2010 52.1% 40.0 41.6 1.136
2011 50.9% 406 43.3 1.135
2012 53.4% 43.2 51.3 1.261
2013 49.0% 41.6 48.1 1.226
2014 49.7% 42.4 49.7 1.234
2015 46.9% 42.0 51.3 1.344
2016 45.2% 40.8 54.7 1.430
2017 46.3% 41.9 61.45 1.529

! Conditional on having positive expenditure on cigareft¥ariables déated by CPI to 2007 valuesProxied
with unit value (ratio of household cigarette expenditures over the cigarette quantity).
Source: Authors’ <cal culicg 20018, Kosovo Agency of Stati

22 HBS in Kosovo does not collect data on other types of tobacco, therefore, these figures inclugacéslpf
cigarettes.

29 Apart from having a higher number of sdrvations, HBS in 2009 also included a larger number of households
who reported zero consumption of cigarettes in comparison to other years. Precisely, the average share of
households who reped no cigarette consumption in 202017 HBS was 51.7 percemthereas the share of
households with no tobacco consumption in year 2009 was 58.82 percent. Thus, the percentage of households
with reported positive purchase of cigarettes dropped in 20091018 percent, which was belethe 11-year
average of 48.28 peent. However, this change did not influence our results.
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On the other hand, average real household expendituresigarettes showed an increasing
trend from 20072017, from EUR 37.9 to EUR 61.5, whidicompanieddy the increased
trend in prices of cigarettes for the same period.

Based on HB data for Kosovo on municipalities and years, clusters for this stedyeéined

as the municipality in a given year. Given that HBS does not report market prices, this study
uses unit value as a proxy for price, calculated as the ratio of householettigaxpendi-

tures over the cigarette quantity, which is then averagegroclusters. Thus, prices used for
this study represent the average unit values of cigarettes by municipality and year.

5.2 Two-part model

The twapart model allows for independent analgsof the response of a decision to smoke
and the smoking intensity ohbse who smoke. The twpart model separatelyestimates
participation elasticity or smoking prevalence and conditional (intensity) elasticity. Participa-
tion elasticity isestimated using the logit model, and conditional elasticity is estimated using
the Deaton model with the generalized linear model (GLM) used as a robustness check.

This study accounted for policy changes in Kosovo, precisely Law Nd.5&44nTobacco
Control, which entered into force in early 2013. The law prohibits smoking in puldic a
open areas, work environmentand means of public transport. It also prohibits the adver-
tisement, promotion and sponsorship of tobacco products. A dummyalale has been cre-
ated to account for these policy changes, however, due to its insignificanak specifica-
tions, it has been dropped frotime analyss.

5.2.1 Prevalence elasticity

Table 5.2 shows the results from 4 different models used to estimate the i@ elastici-

ty. Based on the diagnostics, Model 3 is the preferred model for estimatingrice and
income elasticity in Kosovo for prevalence elasticity. The three other models give similar
price elasticities, indicating robust results independenspécification changes. The results
suggest that smoking prevalence is not affected by priteshiould be noted that apart from

the expected coefficient and sign, price elasticity is insignificant at all levels, and across all
models.

Table 5.2 Price anidcome elasticities of smoking prevalence

Model 1 Model 2 Model 3 Model 4
Price -0.119 (1.081) -0.334 (1.011) -0.123 (1.080) -0.328 (2.0112)
Income 0.190*** | (0.034) 0.212**= (0.036) 0.212** (0.038) 0.212*** (0.036)

Cluster robust standard errors parentheses *** p<0.01, ** p<0.05, * p<0.1
Source: Authors’' calcul ations

On the other hand, swking prevalence is impacted by changes in income. The price elastici-

ty of income (with total household expenditure as a proxy) has an almost identical &jastici
estimation across all 4 models. As expected, Model 3 yields an elasticity of 0.212, sgggestin
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that if the households have a 10 percent increase in income, all things being equal, smoking
prevalence increases by 2.1 percent. As the income elaspicitgmand is between zero and
one, this suggests that cigarettes can be regarded as a necesstty goo

5.2.2 Conditional intensity elasticity

In the table below, estimates obtained by the Deaton model are presented as the main es-
timates, and different GLMstimates as the robustness check (Table 3/®)del 3 is again
the best model for estimating the conditial intensity elasticity among those who smoke.

Table 5.3 Price and income elasticity of smoking intensity

Deaton model Generalized Linear Model (®1)

Model 2 Model 3 Model 4
Price -0.387*** (0.123)  -0.193**  (0.066) -0.200** @ (0.071) -0.164*** (0.0®%)

Income  0.568**  (0.027) 0.190%*  (0.019) 0.195**  (0.019) 0.195***  (0.019)

Cluster robust standard errors in parentheses *** p<0.01p¥0.05, * p<0.1
Source: Authors’ <calculations

Smoking intensity is impacted by both changes in price and incéni€ percent price in-
crease reduces smoking intensity of those who smoke by 3.87 percent, while a 10 percent
increase in incoméncreases consumption by 5.68 percent. GLM estimates for model 3 are
slightly lower than those obtained by applying the Deatoetimod, which is not surprising
given the difference in market price proxy used in these two methods.

5.2.3 Total price and income deamd elasticity

The total elasticity is obtained by adding up prevalence and intensity elasticities as explained
in Chapter 2. Bmause the price elasticity of smoking prevalence is not statistically significant,
the total price elasticity equals the elasticof smoking intensity. The results below in Table
5.4 indicate that a 10 percent increase in price would reduce consumpfiagarettes by
around 3.9 percent. At the same time, a 10 percent increase in income would increase con-
sumption by 7.8 percenEstimated total impact based on GLM estimates would be slightly
lower but given that the Deaton is the superior method whemgdiBS data, the analysis is
continued with Deaton estimates.

Table 5.4 Total demand elasticity

Deaton model GLM (Model 3
o Pricé -0.387*** -0.200***
Total demand elasticity Income 0. 779 0.407%+*
S - Price -0.123 (1.080) -0.123 (2.080)
e ] Income  0.212%* (0038)  0.212%*  (0.038)
. . . o Price -0.387*** (0.071) -0.200*** (0.071)
Conditional intensity elasticity Income 0.568%+* (0.019) 0,195 (0.019)

1 Since price elasticity of smoking prevalence is estimated to be statisiitsiliynificant, total elasticity equals
to conditional elasticity.

Cluster robust standard errors parentheses *** p<0.01, ** p<0.05, * p<0.1

Source: Authors’ calcul ations
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5.3 Price elasticity by income group
5.3.1 Demand trends by income group

To analyzeéhe responsiveness of different income groups, the sample is divided into three
groups, as explairkin Chapter 2. Figures 5.1 and 5.2 show trends in prevalence and smok-
ing intensity by income group, as well as price per pack of cigarettes, in real Fmmaver-

age price per pack of cigarettes has gradually increased from EUR 1.03 in 2007 to EUR 1.53
EUR in 2017.

Total average monthly spending per household is EUR 636.9, while in themaldle, and
high-income group it was EUR 466.5, EUR 637.5,E0@ 806.9, respectively. In terms of
spending on cigarettes, the leimcome group spent the higheshare of their budget on
cigarettes (8.9 percent), followed by the middieeome group (7.4 percent), and high
income group (6.6 percent). On average, hdudds spent around 7.6 percent of their
budget on cigarettes.

Smoking prevalence by income groumsvmostly stable between 2007 and 2011 (Figure
5.1). In 2009 smoking prevalence of the {mgome group was at its highest at 57.1 percent,
while prevalenceof the highincome group was at its lowest at 40.7 percent. From 2011 to
2017, smoking prevalencerf the three income groups mostly declined. Moreover, during
the period 20152017 when prices recorded a relatively high increase, smoking prevalence
decreased.

However, in terms of smoking intensity (Figure 5.2), the three income groups showed a dif-
ferent trend. Smoking intensity of all three income groups has mostly been stable, with a
modestly increasing trend for the middland highincome groups.

Figure 5.1 Smoking prevalence by income gtoup

Price
65.0% 2.00
55.0% — 1.50
45.0% =— —+ 1.00
35.0% - - 0.50
Q\ D 9 Q N 2 > N » © A
\) Q Q N > > > > > > >
DS S S S A T S A S S
s L ow-income Middle-income High-income Price (2007=100)

1 Price on the right axis

Source: Authsor s’ calcul atio

Note: Smoking prevalence is defined as the share of the households with positive tobacco consumption, while
smoking intensity represents the number ofarettes packs a household with positive expenditures on ciga-

rettes per month. Cigarettes pricesatee f i ned as municipality/year average
tween total expenditure and quantity) and expressed in real terms (2007=100)

Regionateport



Pagel| 39 Kosovo

Figure5.2 Smoking intensity by income gréup
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Note: Smoking prevalence is defined as the share of the households with positive tobacco consumption, while
smoking intensity represents the number of cigies packs a household with positive expenditures on ciga-

rettes smoked per month. Cigaeet t es prices are defined as municipald.i
(ratio between total expenditure and quantity) and expressed in real terms (2007=100)

5.3.2 Prewlence elasticity

The estimation of price and income elasticity by three househadnre groups is presented

in Table 5.5. The results show that prevalence price elasticity is statistically insignificant for
all three income groups. On the other handgetprevalence income elasticity is significant

for middle- and highincome groups, suggting that among these households, a 10 percent
income increase increases consumption by 2.6 percent and 2.1 percent, respectively (Table
5.5).

Highincome households wh a higher share of adults and males have higher demand for
cigarettes compared to # other two income groups. Also, higicome households with
more members have a higher demand compared to-ioeome households. Regarding the

variable household type,reployed members of higlncome households have the highest
prevalence.

Table 5.5 Praalence and intensity elasticity, by income group

Lowincome Middle-income High-income All households
households households households
Prevalence elasticity
Price -0.653 (0.909) 0.004 (1.074)  0.467 (2.233) -0.123 (1.080)

Income 0.097 (0.088)  0.266*** (0.318)  0.213*** (0.074) 0.212***  (0.038)
Conditional demand (intensity elasticity)

Price -0.532**  (0.217) -0.630** (0.254)  -0.294 (0.486) -0.387***  (0.123)

Income 0.668** | (0.090) 0.626%** (0.123) | 0.405**= (0.056 0.568*** (.0277)

Note: *** p<0.01, ** p<0.05, * p<0.1
Source: Aut hor s’ calcul ations
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5.3.3 Conditional intensity elasticity

Table 5.5 shows estimated price and income elasticities across the three diffaoeme
groups and suggests that only the cigaretensumption of lowand middleincome house-
holds responds to changes in price. The middeme group is the most responsive to price
changes, with a conditional price elasticity-0f630. This means théaced with a 10 percent
price increase, middincome household demand for cigarettes decreases by 6.3 percent
compared to an average 3.8 percent decrease by all households.

On the other hand, income elasticities are also higher for- lamd middleincome house-
holds, while lower for higlincome househlals. An increase of 10 percent in income fordow
and middleincome households would result in a higher demand by 6.6 percent and 6.2 per-
cent, respectively.

It should be noted that in terms of sign as@nificance, price and income elasticities across
three different income groups give similar results from both Deaton and Qldertheless,
both price and income intensity elasticity from the Deaton model for the three income
groups have a stronger effeon demand for cigarettes compared to the resuitstained
through GLM.

5.3.4 Total price and income elasticity

Figure 53 below portrays the price and income elasticities and their totals by the three in-
come groups. Total price elasticity is the highesttf@ middleincome group, followed by
low-income goup. For these two groups, prevalence price elasticities were insignificant thus
total price elasticities are the same as conditional price elasticities. For theirtgme
group because both prevalenc@&d conditional price elasticities are insignificattie total

price elasticity for the higincome group equals zero.

Figure 5.3: Prevalence and intensity elasticity by income group
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The highest total income elasticity abserved for middlencome householdsfollowed by

low- and highincome households. Specifically, a 10 peraentease of household income
yields an 8.9 and 6.6 percent increase of the demand for cigarette consumption for medium
and lowincome groups, repectively, and a 6.1 percent increasedemand for the high
income group.

Unlike price elasticity, prevalence income elasticity is significant for the mafdiehigh
income groups, while intensity income elasticity is significant for all three inognoeps.
These results suggest that smagican be considered as a normal good among the three in
come households. In addition, they are consistent with the fact that-mgbme households
are less responsive to an income increase compared tododa middé-income households.

5.4 Impact of price inrease on consumption and government reveaue

This study performs a simulation exercise for the total sample size and for the three income
groups in order to estimate the impact that an increase of price by 25 petw@son ciga-

rette consumption and totafjovernment revenug The baseline year to carry out this simu-
lation is 2017 the last year of HBS data used in this study. For price elasticity, the simulation
uses the sum of the prevalence, conditional (intensignd total price elasticities explaide
above. The real consumption growth rate for Kosovo is 1.8 percent for the year 2017 from
national accounts data. Other data used for this simulation includes the consumption of cig-
arette packs from Kosovo Custontise weighted average price per pack ofarettes, the
excise rate in the baseline year and vahdeed tax rate (VAT) of 18 percent, and shares of
total consumption and real income growth for the three income groups. To achieve a 25 per
cent price increasethe baseline (2017) excise rate in &3 should have increased by 47.8
percent, specifically from EUR 43 to EUR 63.6 in 2018. Under the same assumption, the stat-
utory rate in 2019 of EUR 47 per 1000 cigarette sticks should increase to EUR 69.5 in 2020.

Table 5.6 shows that a 25 percent inase in price would decrease cigarette consumption by
11.1 percent. The lowand middleincome groups would benefit the most from the price
increase with 16.3 and 18.4 percent reduced consumption, respectively. Asahee time,
the government would collearound 26.2 percent additional revenues, or around 42 million
euros.

Table 5.6 Projected impact of 25 percent price increase on consumption
and government revenge

Consumption (packs) Revenues (EUR) ‘

|g$§$e Baseliné Scenarié Change Baseliné Scenarié Change
Low 46.0 38.5 -16.3% € 53. € 63. 18.9%
Middle 47.2 38.5 -18.4% € 54. € 63. 15.9%
High 45.5 46.4 1.7% € 52. € 76. 44.4%
Total 138.8 123.5 -11.1% € 160 € 202 26.2%

YIn million packs;
21n million euros
Source: Aut hor s’ calcul ations
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6 North Macedonia

With around 40 percent of adults smoking, smoking prevalence in North Macedonia is
among the highest in the worldDespite an approximate 20 percent increase in price be-
tween 2015 and 2017, smoking prevalence remained stable due to very low prices of ciga-
rettes of arauind EUR 1.3 per pack. At the same time, the number of cigarettes consumed, or
smoking intensity, has just slightly declined from 30.5 packs per household per month in
2015 to 28.2 in 2017.

Higher cigarette prices can reduce both smoking prearaie and cosumption of cigarettes
among smokersTheresults of this studysuggest that a 10 percent price increase would
decrease smoking prevalence by 2.14 percent. Most of this change would occur anldw
middle-income households. Similarly, smakimtensityamong those who smoke would
decline by around 2.3 percent.

Increases in incomevould increaseboth smoking prevalence and intensityA 10 percent
increasein income would, on average, increase the quantity of cigarettes consumed by 8.7
percent Low and middle-income households would respond the most to this change, with
more than 10 percent increase in consumption, mostly because around 5 percent of house-
holds would start consuming cigarettes.

A price increasgethrough higher excise taxesvould not only reduce consumption, but also
generate significant additional revenuesA 25 percent increase in specific excise, which
would result in 17 percent price increase, would reduce consumption by 8.1 percent and
increase government revenues by 1p&rcent.

6.1 Data and descriptive statistics

This research examines the responsiveness
and how many cigarettes to consume when faced with price and income changes. The re-
search use$iBS° data between 2015 and 201An oveall change in cigarette consumption

can result from two changeschange in the number of smokers expressed by the prevalence
rate and change in the conditional intensity of smoking of those people who sthoke

The analysis includeapproximately 2,800 households per year, which adds up to precisely
8,593 households for the observed thrgear period. HBS data provides only information on
consumption of cigarettes, while other types of tobaccodgurots, such as cut tobacco, ciga-
rillos, and vaping or electronic cigarettes are not included. As it is likely that some tobacco
users may substitute between different types of tobacco, cigarette consumption may be
impacted by not only its own prices butsal price of other tobacco productslowever, this
analysis is not able to account for this potential substitution effect due to a lack of data.
Nevertheless, despite this limitation, this study provides very valuable information for the
design of effectivéobacco tax policy in North Maced@n

30HBS data is collected tiye Statistical Office of North Macedonia (SONMK).
31 ChaloupkaF, Warner KE, Cuyler A, Newhouse J. (200@) eTbnomics of smoking. In: Handbook of Health
Economics, 1; 2000. pp 153%27
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Recent trends suggest that, even though moderate, there has been a negative relationship
between cigarette prices and consumption in North Macedonia. As Table 6.1 below shows,
while the average price per pack of aigttes increased from 2018017 byalmost MKD 17,

or by almost 23 percent, consumption of cigarettes has declined 7.5 percent, or, on average,
by 2.3 packs per household per month. Prevalence has, however, not changed much. This
moderate change in consurtipn is most likely due to relativellow prices of cigarettes,
averaging at only around EUR 1.3 per pack.

Table 6.1: Cigarettes consumption in North Macedonia

Smokind prevalence Average number of Average redlmonthly Average real
e?cgn o cigarettes packgper  householdexpenditure on  price!234(in
P household, per motin)? cigarettes! ®(in MKD) MKD)
2015 40.5% 30.5 2226.6 73.14
2016 39.7% 29.1 2333.9 80.41
2017 39.5% 28.2 2550.4 89.67

Source: Authas ¢alculations based on HBS data for North Macedonia.

1 Percent of houseblds who report consumption of cigarettes in total number of households in the HBS data.
2 Average consumption (in packs) per month of households who report consumption of cigarettes

31n 2005 values.

4 Average real price is proxidmy an average ratio afeported household expenditure of cigarettes and pur-
chased quantity (i.e. average unit value).

6.2 Methodology

Analysing the responsiveness of prevalence and cigacsttsumption to changes in price

and income assumes estimation of respective elasticifiég. analysis employs the twaart

model (see Chapter 2 for more details). Firstly, the price and income elasticity of prevalence
and smoking intensity for all houselds is estimated, and then the households are divided

into three income groups (lowmidde-, and high). The analysis also controls for other fac-
tors that may i mpact a household’”s decision
suchasdemograplic factors. As no new tobacco control policy was introduced in North Ma
cedonia during theobserved period, there are no legislative changes included in the analysis.

6.2.1 Prevalence and conditional elasticity for all households
Table 6.2 shows that a 10 perd¢encrease in price would reduce smoking prevalence by 2.1
percent, and smoking intensityy 2.3 percent, while a 10 percent increase in income would

increase prevalence by 4.1 and smoking intensity by 4.7 percent.

Table 6.2: Price and income elasticinésmoking prevalence and intensity

brevalence Elastici  Price Elasticity | -0.214* . (0123 |
v Income Elasticity 0.411*** (0.026)
Conditional intensitv elasticit Price Elasticity -0.232* (0.026)
ondrtionatintensity elastictty Income Elasticity 0.465* (0.024)
- Price Elasticity -0.446
Total demandelasticity Income Elasticity 0.874

Source: Authas ¢alculations basd on HBS data for North Macedonia.
Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 For Deaton model bootstrapped stand-
ard errors in parentless.
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For smoking intensity, two methods are used to estimate the price and income elasficit
smoking intensity. Estimates from the Deaton model are presented in Table 6.2 as the main
estimates. The estimates from the generalizegér model (GLM), which are used as a ro-
bustness check (see Chapter 2 for more details), are a bit lower b losagnitude,

with total price elasticity 0f0.362 and total income elasticity of 0.776. It is not surprising
that the estimates from thesevo methods are somewhat different. As Chapter 2 explains,
given a lack of data on market prices paid by eachskbald, unit values are used. While

the Deaton method is able to isolate any impact of personal characteristics on brand choic-
es such agyjualty of cigarettes), the GLM model is not able to do so.

6.2.2 Total price and income demand elasticity

Once prevalencand intensity elasticity are observed together, a 10 percent increase in
price decreases consumption by 4.5 percent, antl0 percent increasen income would
increase it by 8.8 percent (Table 6.2). In other words, if both price and income increased at
the same time by 10 percent each, the overall impact would be an increase in consumption
by 4.3 percent, due to a relatively stronger impact médme changes. This points out the
importance of larger price increases to more than offset the impact of higheme on
consumption.

6.3 Price and income elasticity by income group

In this section, cigarette demand trends and cigarette price and incoméciasare ana-

lyzed by income group. The households are grouped based on the total household expendi-
ture per capid per month, which is used as a proxy for household income. As Table 6.3
shows, the highncome group spends, in total, more than 3.3 timesrenthan the low
income group on cigaretteg\t the same timethe low-income group spersl4.7 percent of

their budget on cigarettes, while the highcome group spends only 2.4 percent. As evi-
dence from other countries suggests, with such high spendingigarettes by the low
income households, there is likely a crowding out of spending on basic necessities,dibth fo
and nonfood®2

Table 6.3: Cigarette consumption and spending by inagnomep

Lowincome Middle-income Highiincome
group group group
Average income (in MKD) 15,043 25,857 49,538
Average shar in cigarettes consumption 28.9 percent 32.9 percent 38.2 percent
Average expenditure on cigarettes (in MKLC 712.47 920.23 1207.40
Average share of cigarette expenditure in 4.7 percent 3.6 percent 2.4 percent

total household budget
SourceAuthors ¢dculations based on HBS data for North Macedonia.

32 Husain MJ, Datta BK, \dBaker MK, Paiscandola M, Khondker BH (2018). The crowdimgeffect of tobac-

co expenditure on household spemdi patterns in Bangladesh. PLoS ONE 13(10): e0205120.
https://doi.org/10.1371/journal.pone.0205120D0 YK, Bautista MA. (2015). Tobacco use and household ex-
penditures on food, education, and healthcare in famd middleincomecountries: a multilevel analysis. BMC
public halth. 2015; 15(1), 1098John RM. (2008 rowding out effect of tobacco expendituand its implica-
tions on household resource allocation in Indsocial Science & Medicine. 2008M66(6):135667.
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6.3.1 Demand trends by income group

As Figure 6.1 shows, while the midadheome group has seen a continued declining trend in
smoking prevalence between 2015 and 2017, in line with an increase in price, tltkitren
smoking prevalence of the lewand highincome groups has been unstable. the same
time, smoking intensity in the higincome group has been steadily declining, while for the
low-income group, smoking intensity has been increasing.

Figure 6.1: Smkng prevalence and smoking intensity trends by income group {2015)

Smoking prevalenceé%) Price Snoking intensity(packs per month)  Prce
50% - - 100 35 - - 100
L 90 - 90
L 80 33 - 80
L 70 31 - - 70
L 60 - 60
40% - 50 29 - - 50
- 40 - 40
L 30 27 - 30
— F 20 o5 | _— - 20
L 10 - 10
30% 0 23 0
2015 2016 2017 2015 2016 2017
Low-income Middle-income Low-income Middle-income
High-income Price (2005=10( High-income Price (2005=10C

Source: Authas ¢alculations based on HBS data for North Macedonia.

Notes: Smoking prevalence is defined as the share of the households with positive tobacco mtimswvhile

smoking intensity represents the number difjarettes packs a household with positive expenditures on ciga-
rettes smoked per mont h. Cigarettes prices are defin
tween total monthly expenditte on cigarettes and quantity) and expressed in reah®(2005=100)

6.3.2 Prevalence and intensity elasticity

The results shown in Table 6.4 suggest that smoking prevalence amongridwniddle
income households responds to changes in price. Thus, a paease of 10 percent reduc-

es smoking prevalence by 4.8rpent in lowincome households and by 4.9 percent in mid-
dle-income households. On the other hand, cigarette price does not seem to be a relevant
factor for a smoking decision of higicome househols. Unlike the price, income seems to

be a relevant factoin all income groups in deciding whether to smoke or not, but with a
different magnitude. The lowand middleincome groups respond to a change in income
quite similarly, and more than the highcome group, with an income elasticity around 0.5.
Thus, iftheir income increases by 10 percent, smoking prevalence amongalosvmiddle
income households will increase by about 5 percent.

In Table 6.4, the price elasticity of smokintensity for lowincome households is not signif-
icant, suggesting that these households do not respond to price in determining the quantity
of cigarettes they consume. On the other hand, middiad highincome households re-
spond to higher prices by redug the quantity of cigarettes they smoke. Thus, a 10 percent
increase in price would reduce consumption by 4.4 and 2.8 percent for the matuiehigh
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income groups, respectively. Responsiveness to changes in income is, as expected, the high-
est for lowincome households where a 10 percent increase in income increases cigarette
consumption by 7.4 percent.

Table 6.4: Price and income elasticities of smoking prevalendeirdgansity by income
group

Lowincome Middle-income High-income All households

group group group
Prevalence elasticity

Price Elasticity -0.446* | (0.243) -0.495** (0.220) 0.189 (0.184) -0.214* (0.123)
Income Elasticity 0.496*** (0.077) 0.524** (0.126) 0.336*** (0.057) 0.411*** (0.026)
Conditional demand (intensity) elasticity
Price Elasticity  0.581 (0.400) -0.441* (0.518) -0.278*  (0.398) -0.232* (0.026)
Income Elasticity 0.745** | (0.101) 0.597***  (0.170) 0.246*** (0.065) 0.465*** @ (0.024)

Soure: Authosis talculations based on HBS data for North Macedonia.
Notes: *** p<0.01, ** p<0.05, * p<0.1; standard errors in parentheses; Deaton model- bootstrapped
standard errors in parentheses.

6.3.3 Total price and income elasticity
Figure 6.2 below suggests that, on average, a 10 percent increase in cigarette price would
reduce consumption by 4.5 peent in the lowincome group, 9.4 percent in the middle

income group, and 2.8 percent in the higitome group.

Figure 6.2: Price and incomkagticities of prevalence and intensity of smoking by income

group
1.5
1.237 1.119
o 0.745
. 0.597 0.581
0.5 0.246
0.496 0.524 0.336
0 0.000
-0.446 -0.449 -0.278
-0.5 -0.446 0441 -0.278
1 -0.934
15 Intensity Prevalence Total
Price Elastici Income Price Elastici Income Price Elasticit Income
Elasticity Elasticity Elasticity
Low-income Middle-income ‘ High-income ‘

Source: Authas ¢alculations based on HBS data for North Macedonia.

At the same time, a 10 percent income increase would increase consumption by 12.4, 11.2
and 5.8 percent in the low middle, and highincome goup, respectively. This higincome
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elasticity coefficient, which is larger than 1, suggests that cigarettes can be considered as
luxury good, for lowand middleincome groups in North Macedonta

6.4 Impact of price increase on consumption and government revenues

This section presents a simulated impact of cig&epeific tax and price change on quanti-

ty demanded and government revenues. It gives the projected consumption and revenues
for 2018, based on the 2017 baseline scenario based on the full sample of all households,
and a simulation by income group

Following are the assumptions of the simulation:

¥ Cigarettetax paid sales in 2017 was 4.290 million sticks, obtained from the tax au-
thority based on the number of sold excise stamps. While the number of sold excise
stamps may not represent the actual congption, it represents the base for collect-
ing tax revenues.
Realconsumption growth was 2.4 percent in 20¥7Given that official records on
real consumption growth rates by income group is not available, real growth rates in
consumption by income groupdm HES (20152017) is used. The real growth rate of
private consumption in the lowncome group was3.14 percent,-1.03 percent for
the middleincome group, and 12.41 percent for the higitome group. The first
scenario assumes an average 2.4 percenivgniarate in private consumption for all
three income groups, and the second scenario assumes different real growth rates.
In the absence of the official weighted average price on cigarettes, the price of the
most sold brand, according to WHO web#ités used.In 2018, it was MKD9 or EUR
1.28 using the official average exchange rate in 2017 of MKD 61.49 per EUR.
The specific excise tariff in 2017 was MKD 2.053 per stick. (EUR 0.033 pekdstick)
valorem excise was 9 percent of the retail price (EURGy stick), VAT was 18
percent per cigarette pack price (EUR 0.010 per stick). The resulting total tax burden
was, therefore, EUR 0.78 per pack, or 60.94 percent of the retail price.

14

i

[

Three scenarios of excise tax increase (10, 25, and 50 percent) are presented wéhuite

ing price incease using the full sample with all households (Table 6.5). For example, a 25
percent specific excise tax increase (equivalent to price increase of around 17 percent)
would lead to a reduction in overall consumption by 5.6 percent, andncrease of 15.7
percent in government revenue. This reduction in consumption would result from a reduc-
tion in smoking prevalence by 3.6 percent, and a reduction in smoking intensity of 3.9 per-
cent of those who smoke. As data on other types of tobascwt available, its not possible

to determine whether some if this change may be due to a substitution to other types of
tobacco products.

33 Tarantilis FAthanas&is K Zavras DVozikisA, Kyriopoulos.[(2015). Estimates of price and income elasticity
in Greece. Greek debt crisis transforming cigarettes into a luxuwyd:gan econometric approach,
BMJOpen2015;5:e004748.doi:10.1136/bmjop&dil 3004748

34 https://www.imf.org/en/Publications/CR/Issues/2019/028/FormerYugoslasRepublieof-Macedonia2018
Article-lV-Consulation-PressReleaseStaff46559

35 https://lwww.who.int/tobacco/surveillance/policy/country_profile/mkd.pdf?ua=1
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Table 6.5: Projected overall change in consumption and revenues
for different increases in specific excise tax

Price Consumption Revenues
Euro By % change Million euro % change
packs
Baseline 1.28 2145 209.8
Specific ~ Resulting
tax in- price in-
crease crease
Scenario 10% 7% 1.37 2124 -1.0% 226.5 8.0%
25% 17% 1.50 202.5 -5.6% 242.8 15.7%
50% 34% 1.72 186.1 -13.3% 264.0 25.8%

Source: Authas ¢alculations based on HBS data for North Macedonia

As explained above, a more precise ideghefimpact on consumption and revenues can be
gained byanalyzingchanges by income grpu In Table 6.6 below, a 25 percent excise tax
increase (resulting in around 17 percent price increase) is assumed with two options for real
growth of private consumption.

Table 6.6: Projected consumption and revenues by income group from a 25 percéit spe
excise tax increase (option 1)

Consumption Revenues

Baseliné Scenarié % change Baseliné Scenarié % change

Incomegroup

Low 62.1 59.3 -4.4% 60.7 70.9 16.8%
Middle 70.5 61.4 -12.9% 69.0 73.1 6.0%
High 81.9 79.3 -3.2% 80.2 94.9 18.4%
Total 2145 200.1 -6.7% 209.8 238.9 13.8%

I Million packs? EUR million
Source: Authas ¢alculations based on HBS data for North Macedonia

The first option, assuming 2.4 percent growth in consumption of all income groups is pre-
sented in Table 6.6. limat case, a 25 percent specific excise tax increase would result in an
overallreduction in consumption of 6.7 percent, and a 13.8 percent increase in government
revenue. The middkencome group would see the highest reduction in consumption, and the
lowest increase in their tax burden. Consumption of the-laaome group would reduweby

4.4 percent, primarily because around 7.7 percent of households would stop consuming cig-
arettes.

Finally, in the second option the impacts by income group are estimated assuming different
changes in private consumption for each group based on the H&®Is. Table 6.7 shows
that the overall impact is similar to that in option 1, there are significant differences by in-
come group. The middimcome group would still see the most benefits from tpislicy
change, with a reduction in consumption of 17.3¢ent, and the lowest increase in tax bur-
den of 1.3 percent. However, the consumption of the J{meome group would decrease
much more than in option 1 (11.6 percent), and the additional tax burdeanldvbe lower.
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Finally, the highncome group would see small increase in consumption and the highest
increase in tax burden.

Table 6.7: Projected consumption and revenues by income group frompesc&nt specific
excise tax increase (option 2)

‘ Consumption Revenues

Baselie! Scenarié % change  Baseliné Scenarié % change
Income group
Low 62.1 54.9 -11.6% 60.7 65.8 8.4%
Middle 70.5 58.3 -17.3% 69.0 69.9 1.3%
High 81.9 83.9 2.4% 80.2 100.5 25.5%
Total 214.5 197.1 -8.1% 209.8 236.3 12.6%

IMillion packs2 EUR million
Source: Authas ¢alculations based on HBS data for North Macedonia

6.5 Policy implications and recommendations

Given high smoking prevalence in North Macedonia, urgent attention is needed to develop
efficient tobacco control policies. Smokers in countigth higher cigarette prices are signif-
icantly more motivated to quit smokint§.Hence, to have a positive impact on public health,
cigarette prices need to increase faster than income to ensure c¢hggrettes become less
affordable over time.

Tobacco tax policy in North Macedonia is currently not based on the empirical evidence that
points to the necessity of higher taxes as an effective way to reduce consumption and relat-
ed health system savingst the same time, the tax policy is only par#iigned with the EU

and WHO recommendations, while other tobacco control measures have even deteriorated
over the last yea#’

Policy makers should pay particular attention to the finding of this study thaherease by
25 percent in excise tax (leadjirto 17 percent increase in price) wolkhd to an overall
reduction in consumption by around 8.1 percent, and to 12.6 peragsrease inadditional
government revenuesThis would cause additional savingstire health system which
should be a subjectfdurther research.

Revision of the existing tax policy would therefore lead to an increase in tax revenues and
have many other positive consequences related to lower consumption. In addition, it can be
conclided that it does not seem that tax increasdlmave a socially regressive dimension,
because the higheincome households bear the additional tax burdéowincome house-

hold demand for cigarettes shows lower responsiveness to price increases, as ednpar

36 Chaloupka, F, Peck |, Peck R, Tauras J., Xu X. and Yurekli A.CafHr@}e "Excise Taxation: The Impact of

Tax Structure on Prices, Revenues, and Cigarette SmbNB&ER Working Papet$287, National Bureau of
Economic Research, Inc.

37 Mijovic Spasova T. and MijovitristovskaB.(2018), Economics of Tobacco and Tobacco Taxation, National
Study— MACEDONIA, Research performed within the Project Accelerating Progress on Effective Tobacco Tax
Policies in Lovand Middle Income Countries. Analityca think tank, North Mdoria.
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middle-income households, possibly due lbwer awareness of the risks of smoking within
those householdsThe tax system can be important instrument for achieving health policy
goals by reducing cigarette consumption and by generating additionehtevfor the state
budget in North Macedonia.
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7 Montenegro

The main goal of this study is to examine the responsiveness of smoking prevalence and cig-
arette consumption to price and income changes in Montenegro, as well as the effectiveness
of tax policychanges for the reduction of cigarette consutiop. The research was done
using Household Budget Survey (HBS) data for Montenegro from 2006 to 2017. The research
provides an analysis of differences by income group in the effects of cigarette price and in-
come changes on smoking prevalence, that is, peecentage of people who smoke, and
smoking intensity, that is, the amount of cigarettes consumed by people who smoke. Esti-
mates are presented for three income groups (lpwiddle, and high) as well as fohe

whole sample. This more -thepth insight imo response variation provides valuable infor-
mation for framing effective tobacco tax and price policies. Using all estimated elasticities,
the study concludes with a simulation of the impacts of cigaretteatac price increases on
consumption and publicevenues for the aggregate population and different income groups.
Study results showed:

Smoking prevalence and consumption are very responsive to price and income chdnges.
the whole sampleas price increses by 10 percent, prevalence decreases by 6.36 percent.
However, considerable differences in prevalence elasticity are noticeable between income
groups.The estimates indicate that tobacco pricing policies have a much higher impact on
smokng prevalencen the lowincome group (price elasticity0.891) relative to the high
income group (price elasticity 9.341). The same conclusion can be drawn for the smoking
intensity elasticity:the highincome group is the least affected by changegpiite with a

price elasticity of-0.277, while the most affected is the lewwcome group with the price
elasticity 0f-0.413.

Poorer households spend a larger share of their budget on cigarefié® fact that house-
holds in the lowincome group spend atger share otheir budget on cigarettes is alarming,
taking into consideration the level of their income. This is especially important in the context
of poverty and growing disparities in health. Howeveakihg into account the high
prevalence of smokgpand higher elsticity of this group, prickased measures, such as tax
increases can be an effective policy to reduce cigarette consumption, which would free up
household resources for other morecessargpending.

Increases in excise taxes on tobaagould reduce @arette consumption, and at the same

time, increasethe collection of government revenu@ he obtained results confirm that in-
creases in price have a strong reduction effect on cigarette consumption and generate a
broader socioeconomic impacThis aspecis related especially to health outcomes, but also

to government revenues from increased excises taxes on these goods. The government cal-
endar of excise tax increases includes a move toward greater reliance on specific taxes on
tobacco rathe than ad valoem. This schedule assumes an increase of the specific excise
from EUR 0.6 per pack to EUR 0.95 per pack and an ad valorem decrease from 32 percent to
24.5 percent of the retail price, resulting in a retail sales price increase of 15.8 pefotal
consunption decreases by 7.5 percent and total government revenue increases by 11.3 per-
cent. This is a significant decrease in smoking, which would have important positive results
for public health.
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The planned policy would increase tharogressivity of the tdacco tax system, and would
mostly benefit low- and middleincome householdsTaxation policy has a positive impact in
changing patterns of consumption and public revenues across each income fovwa@and
middle-income households wuld benefit the mostwith 8.7 and 8.3 percent reduced con-
sumption, respectively. On the othéand the highest revenue collection is generated from
the highincome group.

7.1 Data and descriptive statistics

HBS data for Montenegro from 2006 to 2017 (exeigd2016 when the surveyas not con-
ducted) is used to estimate prevalence and conditional elasticity of demand for cigarettes.
The data was obtained by the Statistical Office of Montenegro (Monstat). This survey is con-
ducted annually, but only once in omaonth per year. Househds are concentrated in 21
municipalities, in three regions: North, Central, and South. After removing outliers, the total
sample is comprised of 12,503 households, while the average number of households per
year is 1,136.

Trends irsmoking prevalence, @untity of cigarettes smoked, household expenditure on cig
arettes, and cigarette prices are reported in Table Avderageprice is approximatedy an
average unit value per cluster, which is defined at the municipgésr level. Ircase of only

one houséold per municipality with reported cigarette consumption (89) and households
with missing values (78), values of the price variable are replaced with average prices cal
culated per clusters defined at the regigear level. Even thaih the price effect mayrig-

ger substitution from cigarettes to other tobacco products, households that report spending
on other tobacco products are excluded as they have a negligible-sloanlg 3.59 percent.

Table 7.1: Cigarette use in Montenegro: plewnae, expenditures, mber of cigarettes
smoked

The average number o

Smoking prevalence cigarettes smoked Average real house-

hold expenditure on

Average reaprice®®in

(% of households) (paﬁL(opn(?[L Ir;,ollé\s/::;old; cigarettes in EUR EUR*
2006 52.4% 34.7 25.4 0.75
2007 52.6% 345 24.2 0.73
2008 56.2% 38.4 27.0 0.73
2009 50.4% 34.2 27.9 0.82
2010 44.1% 324 27.6 0.87
2011 44.2% 31.9 325 1.03
2012 42.5% 29.4 34.2 1.17
2013 42.1% 27.6 34.6 1.26
2014 44.1% 26.5 34.9 1.34
2015 40.2% 28.8 370 1.31
2017 36.5% 334 41.9 1.29

Source: Statistical office of MontenegrMonstat
*Conditional on having positive expenditure on cigarettes. Values are calculated for cigarettes packs consumed
per month per household.

38 Average real price is proxied by an average ratio of reported household expenditure of cigarettes and pur-
chased quantity, that is, average unit value.
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2Variables deflated by CPI to@®values.

Smoking prevalence decreased during the observed period, while the nuofil®garette
packs consumed per month has a decreasing trend from 2008, and then increasing
afterwards The possible reason of the consumption increase could bditutlms to cheap

er brands and croskBorder transactions. When it comes to averagelreausehold egen
diture on cigarettes and prices, an increasing trend is visible in the whole observed period.

7.2 Two-part model

A two-part model is applied to estimate pralence and conditional price and income elastic-
ity of cigarette consumption in Montemgo. Apart from abovelefined price, income, and
sociademographic characteristics, the adoption and later amendments of law on limiting
the use of tobacco product$affect cigarette consumption, and thus, were considered. Re-
sults show that these regulatprchange® had no statistically significant effect on the preva-
lence or quantity of cigarettes demanded, most likely due to poor implementation. Thus,
they are excludedrém further analysis. The final set of predictor variables of the model
consists of tw main variables: price per pack of cigarettes and total reported household
expenditure, along with several control variables representing akefsned household
sociademographic characteristics.

7.2.1 Prevalence elasticity
To estimate prevalencelasticity, five models were tested using different specifications of
logistic regressiofit The model that passed all specification tests was formed with squared
log income variabldpg price in level, and socitemographic variable®¥ Table 7.2. presents

the result of price and income elasticities of smoking prevalence.

Table 7.2: Smoking prevalence model (different specifications)

Elasicities

rice -0. .
Pri 0.636*** (0.102)
Income 0.308*** (0.041)
Percentage points change

rice -0. .
Pri 0.270*** (0.0412)
Income 0.116%*** (0.017)

SourceA u t haalcusation
Cluster robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

39 Official Journal of the Republic of Montenegro no. 52/04, no.32/11 of 01.07.2011, 47/11,.03/16

40 Theseregulatory indicators were formed as three dummy variables to capture changes of the law in the
period observed. The period from the adoption of the law in 2004 until its first amendments, dummy variable
captured the period from 2008011; the peiod whenstricter bans were introduced in 2011, dummy variable
captured the period 201-2015; and the period from 2016nwards, when amendments introduced changes of
previous amendments, no amendments until, dummy variable captured the period year 2017.

41 The modes are comprised of variables in leyg-transformed price and incomesquared income, squared
price, square log of price and inconfdl thesemodels, according to the Link test, were not correctly specified.

42 The chosen model is preferred@ording b BIC, pseudo R square, and dikglihood criteria. Additionally,
employed postestimation diagnostic tests (Link test, Hosmer and Lemeshow (HL) goodness of fit test, multicol-
linearity test) confirmed the validity of the chosen model.
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In the prderred model, the estimated price elasticity pfevalence is0.636, while income
elasticity is 0.308. Accordingly, if the price increases by 10 percent, prevalence would de-
crease by 6.36 percent, which would be equivalent to a 2.7 percentage point decréa

the other hand, an increase in income by percent would increase prevalence by 3.08 per-
cent, or by 1.16 percentage points.

According to these results, smoking prevalence is likely to be higher in larger households
households with more men, atts, and unemployed members. On the other hasdhoking
prevalence is likely to be lower in households with higher mean education level and more
pensioners. Alsasmokingprevalence is lower in the North and South, compared to the Cen-
tral region.

7.2.2 Conditioral/intensity elasticity
As explained in Chapterof this report, two methods are used in estimating the elasticity of
smoking intensity, the Deaton method as the main method, and the GLM method, as a ro-

bustness check.

Table 7.3: Price and income elagyiof smoking intensity

Results Estimated values Standard errors
Elasticities
Price -0.432%*+ (0.047)
Income 0.286*** (0.032)

SourceA u t haalcugation
Cluster robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

As Table 7.3 shwes, a 10 percent increase in price would reduce smoking intensity by 4.3
percent. At the same time, 10 percent increase in income would increase smoking intensity
by 2.9 percent.

A sensitivity check using the GLM methodology was usedhatyze the robuthess of the
estimates. GLM gives approximately the same estimates of conditional elasticity as the Dea-
ton model, generating the conditional price elasticity 6393, and income elasticity of
0.3523,

7.2.3 Total price and income demand elasyc

The price ofcigarettes has a statistically significant and negative impact on smoking preva-
lence and conditional cigarette demand among households with members who smoke ciga-
rettes. These results demonstrate that cigarette price increases would deztbéa number

of smokers and the quantity consumed among those who smoke.

43 The speificationof the chosen model from the first section was used in estimation of conditional elasticity,
using GLM with family Gamma and link Log. The model passed all diagnostic specification testx (Bstx
Modi fied Par k TestkTes Mitiaplliinbaoity, Madified blasindr Lemeshol test).
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Using the Deaton method, it is also possible to estimate unconditional price and income
elasticity, which considers both consumers and fwonsumers in the whole sample. Since

this elasticityisnb based on an assumption that one’
depend on the price, this elasticity is also called the unconditional elastititiye Deaton
method is applied on the whole sample, the unconditional price elasecjtials-0.75, whie

income elasticityis 0.63. An increase in price by 10 percent reduces cigarette consumption
by 7.5 percent, both due to reduction in prevalence and smoking intensity, while an increase
in income by 10 percent would increase consumptigr6.3 percent.

For a comparison, the obtained total price elasticity from the 4qvest model, as a sum of
prevalence and conditional elasticity, equals065. The increase in price by 10 percent re-
duces cigarette consumption by 10.65 percent. On diiger hand, an inaase in income
could partially offset the effect of a price increase, as an income increase by 10 percent in-
creases cigarette consumption by 5.95 percent.

Table 7.4: Total price and income elasticity from the-pada model

- price -0.636*** (0.102)
Prevalence Elasticity income 0,308+ (0.041)
Conditional intensity price -0.432%** (0.047)
elasticity income 0.286*** (0.032)
Total demand elasticity _price -1.065
income 0.595

Source A u t haalcutation
Clusterrobust standard errors in parenthes#&s p<0.01, ** p<0.05, * p<0.1

A significant difference in estimated elasticities by using these two methods may not be sur-
prising, due to a use of unit value as a proxy for market price.

7.3 Price elasticity by incoe group

In order to gain a clearer @ure of cigarette use in Montenegro, households are divided in
three subgroups (low middle, and highincome), according to total household expenditure

per capita, used as an approximation for household incomehdhrhanner it is possible to
analyze he structure of each subgroup in the context of their average total expenditure and
budget shares on cigarettes, demand trends, and smoking prevalence. Finally, the research
provides the results of prevalence and cdrahal price and income elasticity hpcome

group.
7.3.1 Demand trends by income group

To assess trends and possible differences in cigarette consumption by income groups, the
relation between price, smoking prevalence, smoking intensity, average real expendit

and budget share on cigarettesaralyzed. Figure 7.1 shows an increasing price trend during
the period observed, which hdikelyimpacted smoking prevalence and intensity. There is a
decreasing trend across all income groups (Figure 7.1). Preeaigbtly increased in the
high-income group in 2013, which decreased afterwards. This fact, as well as the change of
consumption trend from 2014 could be potentially explained by the other factors besides
price, such as substitution to cheaper brands amassborder transactions.
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Figure 71: Smoking prevalence, smoking intensity, average real expenditure and budget
share trends by income groups
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SourceA u t haalcusation

Notes: Smoking prevalence is defined as the share of the households with positive tabasconption whig
smoking intensity represents the number of cigarette packs per household with positive expenditures on ciga-
rettes smoked per month. Cigarette prices are defined as municipality/year average cigarette unit values (ratio
between total expediture and quanity) and expressed in real terms (2010=100).

In Figure 7.1 there is an increasing trend across all income groups considering average real
expenditure on cigarettes. This effect is especially pronounced in theimigime group. On

the other hand, househals in the lowincome group spend a larger share of their budget
compared to those in the other two groups.

7.3.2 Prevalence and conditional elasticity

The estimates of prevalence elasticities by income group were determined using logistic re-
gression and the sam model specification as for the whole sample. The results from Table
7.5 show heterogeneity in prevalence price elasticity estimates by income category. The
highest price elasticity estimate is found in the lowome group. As expectedstamated

price dasticities are lower in higlncome households compared to the other groupsis
estimate indicates that tobacco pricing policies have a higher impact on smoking prevalence
in poorer households.

Regionateport



Page| 57 Montenegro

Table 7.5: Prevalence and intensitystities by inome group

Lowincome Middle-income High-income All households
households households Households
Prevalence elasticity (logit model)
Price -0.891*** = (0.122) -0.671*** (0.117) -0.341** (0.139) -0.636*** | (0.102)

Income 0.343** = (0.063) 0.279*** (0.104) 0.315%* (0.074) 0.308***  (0.041)
Conditional demand (intensity) elasticity (Deaton model)

Price -0.413***  (0.050) -0.341*** (0.066) -0.277** (0.138) -0.432***  (0.047)

Income 0.171** (0.084) = 0.243* (0.124) 0.292*** (0.058) 0.286***  (0.032)

Source’Authors ¢alculation

Notes: *** p<0.01, ** p<0.05, * p<0.1

Unlike the estimates of price elasticity, the estimates of income elasticity are approximately
the same across groups, and the values are close teshinated elasticity using the whole
sample. The dained elasticities results have expected signs, and all are statistically signifi-
cant

The results from the application of the Deaton model (Table 7.5) show heterogeneity in con-
ditional price elasticit estimates by income category. The same conclgsamin the case of
prevalence elasticity apply: the highcome group is the least affected by changes in price,
having a price elasticity 60.277, while the lowncome group is most affected with a gei
elasticity of-0.413. Income elasticity resulshow that cigarette consumption of the lew
income group is somewhat less sensitive to an increase in income, compared to the two
other groups. The check for robustness of the results using the GLM mdtgydgenerated
similar results®®

7.3.3 Total price andncome elasticity

As for all households, we also estimate the unconditional price and income elasticity by in-
come group using Deaton method. As Table 7.6 shows, thedod middleincome group
respond simarly to change in price, while the middiecome goup is the most responsive

to changes in income.

Table 7.6. Unconditional elasticities by income group
Lowincome households  Middle-income households  Hightincome households

price -0.705%* -0.693** -0.518%*
(0.148) (0.136) (0.177)
income 0.605%+* 0.678%+ 0.597*+
(0.115) (0.177) (0.085)

SourceA u t haalcusation
Notes: *** p<0.01, ** p<0.05, * p<0.1

44 Also, the model passed all pediagnostic and specification tests for each income group except for the model
specification link test in the higincome group of households. Coefficient of preeit valuesquared for link

test is statistically significant (prob>Z, = 0.042). Full specification checks available upon request.

4 The GLM estimates give approximately the same estimates of conditional elasticity as in Deaton model. Con-
sidering elasticiés by incane group, there is only a small difference in midiaieome group (Deaton model

0.341, GLMO0.475). On the other hand, there is a slightly higher income elasticity in thénlmymne group.
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The total elasticities based on the estimates from the {parst model are again significantly
higher than the above discussed unconditional estasa As expected, the leimcome
group is the most affected by changes in price. On the other hand, an iechreascome
could potentially neutralize the effect of a price increase. As can be seen frofiytite be-
low, the estimated income elasticity &ightly lower in the lowncome group than in the
high-income group.

Figure 7.2: Prevalence and conditioaksticity by income group
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7.4 Impact of price increase on consumption and government revenue

The obtained results confirm that changes in priGvé a strong effect on cigaretteon-
sumption andgenerate a broader socioeconomic impact. This aspect is related especially to
health outcomes, but also to increased government revesfuem increased exses taxes

on these goods. Therefore, the main goéthis part of the research is to simulate effects of
excise tax changes on cigarette consumption and fiscal revenues. The simulation based on
the estimated unconditional elasticities by income groupb{€&.6) using the Deaton meth-

od, as these estimatese more conservative to those obtained with the twart model.

The simulation wadoneunder the following baseline scenario assumptions:

¥ Baseline cigarette consumption calculated based on used eest&@nps, obtained
from the Ministry of Finance: 2649,828;
Real consumption growth rate in 2018: 4.1 percent, calculated based on final con-
sumption from national accounts;
Weighted average retail price of cigarettes (WAPC) per pack EUR 2.1 @il 8);
Srecific excis&€UR 0.6 per pack, ad valorem 32 petc®AT 21 percent (2018).

[

i 1K
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Assumed changes in excise taxes are adopted from the excise tax céfénddontenegro,

more precisely, the plan for excise tax changes which will be in effect starting \2Bh,

assumes an increase in specific excise to.959 er pack of <cigarettes |
the other hand, the ad valorem tax will be reduced from 32 percent to 24.5 percent of the

retail sales price. The results of the simulation by income gromper an assumption that

the planned changes takglace in 2020, are presented in Table 7.7. The resulting price in-
crease would be 15.8 percent.

Table 7.7. Impact of price on consumption and government budget
Consumption Revenues

Share in total con-

sumption Baseliné Scenarié Change Baseliné Scenarié % change
Income
group
Low 30% 8.0 7.3 -8.7% € 1 € 1 9.9%
Middle 36% 9.6 8.8 -8.3% € 1 € 1 10.5%
High 34% 9.0 8.5 -5.8% € 1 € 1 13.5%
Total 100% 26.6 24.6 -7.5% € n € n 11.3%
L In million packs?In million euros
Source: Authors’ calcul ations

As Table 7.7 shows, the esfaited impact of this policy would have positive impact on reve-
nues, and at the same time, would make the tobaccodgstem more progressive. While
total consumption would decline by around 7.51 percent, with likely positive health effects,
revenue colleagbn would increase by 11.3 percent. Loand middleincome households
would benefit the most, with 8.75 and 8.26 pert reduced consumption, respectively. On
the other hand, the most revenue is generated from the kigtome group.

From these results, its evident that increasing excise taxes on cigarettes has a positive
impact in changing patterns of consumption gouablic revenues across each income group.
Increases in excise taxes have the strongest reducing effect on consumption of cigarettes
among or households, while at the same time, these changes produce the smallest effect
on public revenuesThis result cold be explained by significantly higher price sensitivity of
poor households relative to the wealthier households. At same time, theihighme group
contributes the most to public revenues. The response to change in income is similar across
all groups.

4 Law on Excise Taxes, Official Gazzete of Montene@/08,750/09, 78/10, 40/11, 61/11, 28/12, 38/13,
45/14, 8/15, 1/17, 50/17, 55/18.
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8 Serbia

Increasing excises and prices of cigarettes in Serbia would result in lower cigarette con-
sumption. The price elasticity of demandrfcigarettes is estimated a0.659, indicating that

if cigarette prices increase by 10 percent the demand forreitggs would decrease by 6.6
percent on average. This decreageuld stem from both a decrease in smoking prevalence
(by 2.6 percent) and soking intensity (by 4.5 percent?A decrease in consumption of ciga-
rettes would lower the harmful health effects ofigarettes, such as death and disease.

An increase in cigarette excises would result in an increase of government revenue from
tobacco taxaion. Simulation results show that if prices were to increase by 10 percent, total
government revenue would incread®sy 9.0 percent despite the decrease in consumption.
This is due to the inelastic demand for cigarettégurther positive fiscal effects add be
expected since the decrease cigarette consumption would likely lower health expendi-
tures related to harmfu effects of cigarettes.

The decrease in consumption resulting from the price increase is not the same for all in-
come groups. The decreaseould be the highest for lowincome householdsA 10 percent
price increase, as a result of 17.8 percent increasspetific excise, would lower the de-
mand for cigarettes among leimcome households by 5.4 percent, while the decrease for
middle- and highincome households would be 2.4 percent and 0.7 percent, respectively.

If the prices of cigarettes increase, leimcome households would decrease their expendi-
tures on cigarettes On the contrary, expenditures on cigarettes for midded highincome
households would increase. Considering these divergamisumer responses to cigarette
price increases, increasing excises woudd a pro-poor policy that has the potential to
lower inequality in the country Lower expenditures on cigarettes for lemcome haise-
holds would likely be coupled witlower health expenditures related to harmful effects of
cigarettes.

8.1 Data and descriptive statistics

In order to estimate the price elasticity of cigarette consumption in Serbia, Household Budg-
et Survey (HBS) data frod®06 to 2017 is used. HBS is an annual survey, whishdes de-
tailed information on household consumption, as well as on individual characteristics of the
household members. Additionally, survey data contain information on the municipality and
region inwhich the respondents live. In total, there were 624 households in the sample.

Table 8.1 presents the data on cigarette use available from HBS. Smoking prevalence, de-
fined as the share of the households that reported positive cigarette expendituressiga
nificantly decreased over the observed peridaim 49.7 percent in 2006 to 34.2 percent in
2017, or by about 30 percent. Moreover, households have decreased their smoking intensi-

““Demand is inelastic when people’s consumption of <cig
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ty: the average number of cigarettes smoked in the same period decrdesed39.1 to 27.2
packs per household per monthsalby about 30 percertf

At the same time, however, household expenditures on cigarettes increased: the average
household expenditure (among the households with positive expenditures) increased from
1,988 RSD in 2006 to 3,241 RSD in 2017 (expresse@Di\Zalues), or by about 63 percent.

As the increase of household expenditure coincided with the lowering of the smoking inten-
sity, this means that real cigarettes prices were growing faster than smahkiegsity was
declining.

Table 8.1: Cigarette use Serbia: prevalence, expenditures, number of consumed cigarettes

Average number of  Average real householc
cigarettes smoked expenditureon ciga-

Average real price

Smoking prevalence

(0@ iersE el (packs per household) rettes (in RSD)? D)
2006 49.7 % 39.1 1,988 51.9
2007 47.9 % 39.2 2,279 58.7
2008 44.1 % 39.0 2,268 58.9
2009 42.0 % 37.9 2,353 62.7
2010 38.8 % 37.0 2,442 65.9
2011 38.4 % 36.2 2,487 68.7
2012 38.0 % 34.3 2,60 75.8
2013 35.1% 29.6 2,758 93.0
2014 34.4 % 27.7 2,922 104.9
2015 36.3 % 28.9 2,985 103.2
2016 33.7 % 29.1 3,219 110.2
2017 34.2 % 27.2 3,241 117.8

SourceA u t haalcutation based on HBS data for Serbia

1 Based on reported expenditure and quéigs of households with positive expenditure on cigarettes.

2Variables deflated by CPI to 2006 values.

3The aerage price is proxied by the average unit value, which is ratio of reported household expenditure on
cigarettes and purchased quantity.

HBS des not collect data on prices, so this analysis uses a ratio of (real) household expendi-
ture on cigarettes and the quantity of cigarettes smoked to calculate (real) unit values of
cigarettes for each householdvermge unit values of cigarettes reported/ thouseholds
within one municipality for each year and is used as a proxy for cigarette ‘8riéearly
trends of this variable are presented in the last column of Table 8.1. The average real price

48 Since only 1.7percent of households in the sample report experaditon ctitobacco this variable is not
included in the analysis. Although there is a likely substitution effect between cigarettes and cut tobacco, the
low number of households with positive cut tobacco consumption suggests that cut tobacco expenditires

not likely to impacthe results.

49 For 1,152 households the prices are replaced with regional (NUTS2) yearly averages, as in 733 cases there
was only one household within municipality with positive expenditures and in 419 there were no households
with no cigaette expenditures within the municipality.
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(proxy) of cigaretts increased from about 52 RSD in 200Gbout 118 RSD in 201&x¢
pressed in 2006 values), indicating that the real price of cigarettes increased by 2.3%imes.

Therefore, while the prices of cigarettes more than doubled in real terms over the observed
twelve years, during the same period bamoking prevalence and smoking intensity de-
creased by about 30 percent. The next section discusses the regression analysis described in
chapter 2 to analyze the effect of prices on smoking prevalence and intensily gontrol-

ling for the impact of othevariables.

8.2 Estimation of the price and income elasticity

The nature of tobacco consumption as a dependent variable requires that the prevalence
and conditional demand elasticity are estimated separately. In wHkdvig, the main results

— price and incme elasticities are presented, while the full results with specification tests
can be found in an online appendix (Appendix F).

8.2.1 Prevalence elasticity

According to the estimates from the logit modghodel 4, Table Hlthe price elasticity of
smoking prevance in Serbia amounts t®.265. This means that a 10 percent increase in
the price of cigarettes decreases smoking prevalence by 2.65 percent. To better explain the
meaning of estimated prevalence elasticity, aggdcent increase in price would reducere

rent prevalence in absolute terms by 0.9 percentage points from 34.2 percent to 33.3 per-
cent (see model 4, Table F1).

All other things equal, households with higher income (that is, higher &tpkenditure,
which is used as a proxy for income) havehbiglevels of smoking prevalence. On average,
total household expenditure elasticity is 0.609. In other words, a 10 percent higher income
results in about 6 percent higher prevalence. In absolutente a 10 percent increase in in-
come increases prevalend® about 1.8 percentage points from 34.2 percent to 3pe0-

cent (ee section Table 8.2).

Additionally,the results from the model (Table F1) indicate that prevalence is higher in larg-

er householdsand in households with higher shares of men and aduldsic&tion, condi-

tional on all other variables, has a nbnear impact: the lowest prevalence is associated

with the lowest (incomplete primary) and highest (tertiary) levels of education. Compared t
Belgrade, all other regions have higher prevalence.5Pero ner " -empd oy s d!l' f hou s
holds have lower, while "unemployed" households have higher prevalence than "employed"
households. Finally, the introduction of the advertisement ban in 2010 hasestdsmoking
prevalence.

50 According to the official Statistics Office of the Republic of Serbia (SORS) data and our calculations, real to-
bacco Consumer Price Index (CPI) grew by 2.4 times, with similar trends by years, egrifieniaidity of the
price measure that we use in our estimates.
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8.2.2 Conditional demand (intensity)assticity

Deaton model

The estimated value of conditional income elasticity is positive at 0.447. In other words,
among the households which consume cigarettes, a 10 percent higherexpainditure is
associated with a 4.47 percent higher quantity of oggeges smoked. On the other hand, re-
sults indicate a negative price elasticity-6f395. In other words, if cigarette prices in Serbia
increased by 10 percent, the quantity of cigaretmssumed by those who smoke would
decrease by about 4 percent.

GLMestimate

In order to test the robustness of the results obtained in the Deaton model the conditional
income and price elasticity of demand is also estimated using the GLM model.

Accordng to the results (model 4, Table F6), conditional (intensity) elfstin Serbia is
0.450, which means that, among households that smoke, a 10 percent price increase de-
creases cigarette consumption by 4.5 percent.

All other things equal, households tivihigher income smoke more. Significance of the
square term indicate that this relation is not linear, but that the effect diminishes with
higher levels of income. On average, conditional income elasticity is 0.413 and does not vary
significantly acrosthe models. In other words, a 10 percent increase in income leads to
increase in cigarette consumption by about 4.1 percent. In all specifications control variables
show expected signs: conditional smoking (intensity) demand is higher in larger halsehol
and households with higher shares of men and adults. Educatioritcanal on all other
variables, lowers the smoking conditional intensity, while smokers in Belgrade smoke less
than people from ot her -empmliooyed” "HiRelossa,hhomled s
while "unemployed" households have higher smoking intignihan the "employed" house-
holds. Finally, the introduction of the advertisement ban in 2010 has no effect on smoking
intensity.

8.2.3 Total price and income demand elasticity

Based on the gtimates above, total demand elasticity is calculatedable 8.2 preents two
estimates of the total demand elasticity, which differ in the method applied to estimate the
conditional demand elasticity. Total price elasticity amountsiti&59, when the caditional
demand is estimated using Deaton method. The same indidatstightly higher;0.714,

when conditional demand is estimated via GLM. Total income elasticities are also similar for
the two approaches: 1.056, when conditional demand is estimaiadDeaton model, and
1.024 when conditional demand is estimated viaMG The fact that the elasticities are simi-

lar confirms the robustness of the results.

51 As explained in the methodology section, total elasticity is a corrected, rather than a simple sum of the two
elasticities. More precisely, the size of the conditional demand elastieitgs tobe corrected for the change
in the number of smokers which occurs due to the increase/decrease in the prevalence.
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Table 8.2: Total demand elasticity (comparison of Deaton and GLM model)

Conditional demand esthate Conditional demand estimate
from Deaton model from GLM
Total demand price -0.659 -0.714
elasticity income 1.058 1.024
Prevalence elastic- price -0.265*** (0.051) -0.265*** (0.051)
ity income 0.609*** (0.020) 0.609*** (0.020)
Conditional inten- price -0.395*** (0.020) -0.450*** (0.030)
sity elasticity income 0447+ (0.012) 0.413*** (0.012)

SourceA u t haalcutation based on HBS data
Cluster robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

Sincethe Deaton model accounts for thesoal | ed “qual ity shading”’
remainirg part of the study uses the Deaton model estimates as the primary result. The re-
sults from this model suggest that a 10 percent higher price is associated with@hmer-

cent reduction in demand for cigarettes. Similarly, a household with a 10 percgimerhin-

come has a 10.56 percent higher demand for cigarettes.

8.3 Price elasticity by income group

This part of the chapter examines trends in cigarette demand ovepéhned 20062017 and
estimates cigarette price and income elasticities by income grougeldroups of equal size

are formed based on the total household expenditure per capita in each year, which is a
proxy for household income: lowmiddle, and highincome.

8.3.1 Demand trends by income group

As mentioned previously, smoking prevalence in $edecreased significantly between
2006 and 2017, by 15.5 percentage points. Figure 8.1 (left panel) presents prevalence trends
for the three income groups and compar them with the average pric&sfor the period.

The decrease in prevalence was the shargesong lowincome households, where the de-
crease was 18.6 percentage points (from 47 to 28.4 percent) (Figure 8.1) The decrease was
slightly lower for middlencomehouseholds- by 17.5 percentage points (from 53.4 to 35.9
percent), while prevalence dease of highincome households was below the average, at
10.7 percentage points (from 48.8 to 38.1 percent). Furthermore, in the period of the high-
est rise of price$2011-2014), lowincome households decreased their prevalence more than
the two other incone groups, indicating that loancome group prevalence trends might be
more related to the price changes.

On the other hand, among the households with positive @tgarconsumption, between
2006 and 2017, smoking intensity decreased on average by 11k8 pac month. The de-
crease was above average in highome households, by 13.7 packs (from 42.1 to 28.4
packs, or by about 32 percent), and in lawome householdsby 12.6 packs (from 37 to
24.4 packs, or by about 34 percent). On the other hand, in leithdome households the
decrease was the lowest9.7 packs (from 37.8 to 28.1 packs, or by about 26 percent). Simi-

52 Unit value averages by municipality and year are used as a proxy for prices. See section 2 for more details.
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lar to the prevalence trends, Figure 8.1 (riglatngl) indicates that the in the period of the
highest rise of the prices (2022014), smokig intensity among lovincome households de-
creased more than the two other income groups.

Therefore, in lowincome households, the decrease in both smokpngvalence and intensi-

ty was higher than the national average. This resulted in unchanged reahdiioes on
cigarettes for lowincome households (including both consuming and -nonsuming
households) in the period in which real prices of cigarettesentban doubled, while the
budget share spent on cigarettes decreased by 0.4 percentage pointe&ecfrom 3.3 to

2.9 percent). On the other hand, in the two other income groups real expenditures increased
by about 20 percent, which led to a slight inase in the total budget shares spent on ciga-
rettes by 0.4 percentage points for mideilecome houshkolds (from 3.0 to 3.4 percent) and

by 0.8 percentage points for highcome households (from 2.4 to 3.2 percent).

Figure 8.1: Smoking prevalence and caoddl (demand) intensity trends by income group
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SourceA u t haalcutation based on HBS dat

Notes: Smoking prevalence is defined as the share of the households with positive tobacco consumption, while
smoking intensity represents the number cifjarette packs a household with positive expenditures on ciga-

rettes smoked per month. Cigarette prce ar e defined as municipality/year
(ratio between total expenditure and quantity) and expressed in real terms (2006=100)

8.3.2 Prevalence elasticity by income group

Table 8.3 shows that the price elasticity of smoking prevaléntee highest for lowncome
households, estimated a.565, as expectetf. The price elasticity of higincome house-
holds is not statistically signifisasuggesting that their decision to smoke is not impacted by
price, but by other factors. A 10 perdeprice increase decreases smoking prevalence by 5.6
and 2.6 percent in low and middleincome households respectively, while for higlkome
householdgrice does not affect smoking prevalence.

53Table F10 in the Agmdix presents the full model.
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Table 8.3: Prevalence and conditional demand elasticifiegsdmme group

Lowincome Middle-income Highincome All households
households households households
Prevalence elasticities (logit model)
Price -0.565*** | (0.075) -0.261*** (0.070) -0.040 (0.066) = -0.265*** | (0.050)

Income  0.809***  (0.044) 0.665**  (0.062 0.401**  (0.031) 0.609**  (0.020)
/] 2yRAGAZ2YIE RSYIFIYR oAyGSyardeo St ad

Price -0.514%*  (0.067) -0.371**  (0.065)  -0.220%*  (0.041) -0.395%*  (0.053)

Income | 0.550**  (0.037) 0.598**  (0.065) = 0.338**  (0.025) 0.447**  (0.011)

Souce:A u t haalcufation based on HBS data
Notes: *** p<0.01, ** p<0.05, * p<0.1

The analysis further indicates that in all incomm®ups, higher income increases smoking
prevalence, in other words, all three income groups have positive income elastiGimilar
to price elasticity, income elasticity is the highest for dowome households, at 0.809,
slightly lower in the middlencome group 0.665, and the lowest in the higlsome group, at
0.401. This means that having a 10 percent higher incorassisciated with 8.1, 6,&nd 40
percent higher smoking prevalence by for lpwniddle, and highincome households, re-
spectively

8.3.3 Camditional demand (intensity) elasticity by income group

The conditional demand elasticity in each income group is estimagedy the Deaton mod-
el. For the overall sampl@rice elasticity is estimated a0.395, with an income elasticity of
0.447. Estimads by income group are as follows:

Price elasticity is negative and estimated-@14,-0.371, and-0.220 for low-, midde- and
high-income households, respectivety.In other words, if cigarette prices in Serbia in-
creased by 10 percent, the quantity mi@nded for cigarettes among smoking households
will decrease by about 5.1, 3.7, and 2.2 percent for-Janiddle, and highincome groups,
respectively.

Income elasticity is positive and estimated at 0.550, 0.598, and 0.338, fgrrwddle and
high-income households, respectively. In other words, a 10 percent higher income is associ-
ated with 5.5, 6.0, and 3.4 percent hgghquantity of cigarettes smoked in lewmiddle, and
high-income households, respectively.

54 Price elasticities from the GLM suggest slightly higher value.6@5,-0.441, and-0.348 for low, middle,
and highincome households, respectively. Higher values from GLM model are expected as, unlike the Deaton
modd it doesnot correct for the quality shading, which results in an upward bias of the coefficients.
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8.3.4 Total price and income elasticiby income group

Based on the estimates of prevalence and conditional demand elasticity from the previous
sections, total demandlasticity is calculated and presented below by income group in Fig-
ure 8.2%

Total price elasticity is the highest for lamcome households atl.076, which means that a

10 percent price increase leads to a decrease in consumption by 10.8 percentnhidttie-
income households, total elasticity is almost two times lower(631, with more of the
effect attributable to a deease in smoking intensity than the lowering of prevalence. Final-
ly, elasticity is the lowest in the highcome group at0.220 and the effect is entirely at-
tributable to a decrease of smoking intensity, as prices have no significant effect on preva-
lence.

Total income elasticities in all the groups are higher than the total price elasticities and esti-
mated at 1.363; 1.267 and 0.@4or low, middle, and highincome households, respective-

ly.

Figure 8.2: Total elasticity by income group

1.5 - 1.363 1.267
i 0.550
1 0.598 0.740
i 0.338
' 0.401
0 s -0.261 -0.220
05 0.371 -0.220
-0.514 0.631 Intensity
-1 Prevalence
-1.076 Total
-1.5 -
Price Income ‘ Price Income ‘ Price Income
Low income ‘ Medium income ‘ High income

SourceAutho r caltulation based on the estimated elasticities (Table 8.3)

8.4 Impact of price increases on consumption and government revenue

This section discusses the economic implications of the estimated price and income elastici-
ties of cigarette consumption inefbia. The obtained elasticities are used to simulate the

55 As explained in the methodology section, total elasticity is a corrected, rather than a simple sum of the two
elasticities. More precisely, the size oftlaonditonal demand elasticity needs to be corrected for the change
in the number of smokers which occurs due to the increase/decrease in the prevalence.
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effect that a price increase would have on cigarette consumption aral ggvernment rev-
enue from taxes on cigarettes, including both excises and yadded tax (VAT). According
to the Ministry ofFinance, Tobacco Administration Department, total cigarette consumption
in Serbia in 2017 was 671.4 million packs while the wedjaverage price of cigarettes was

€1.87 (that is, 226.96
€0. 53 ped75RE®DFIKk @d valo
of the retail price), and VAT &0 . 31 per

total tax paid on a pack of cigarettes inrSe i a

RSD). Accordiedg to
rem excise of €0.62 p
pack (-2AT priged pec packt o f

a mo u nand it repoeseits abau® |,

78.8 percent of the total retail price. Estimated total government revenue from cigarette
consumption in P17 was about 982 million euros (or 6.9 percent of the total government

tax revenues).

Total price and incomelasticities are estimated a0.659 and 1.058 (Table 8.2), respective-

ly. Assumed real growth in household consumption in 2018 is 3.0 pettBeatailed below

are simulations of a price increase of 10 percent, 25 percent, and 50 percent on cigarette
consunption and government revenues from cigarette taxation in 2018. Such growth in
retail prices could be achieved by an increase of excise tax&g.Bypercent, 44.4 percent,

and 88.8percent respectively, while holding ad valorem tax and VYAfEsat the same lev-

els as they are. In the government revenue simulations, it is assumed that producers are not

going to change their netf-tax prices.

The effects on tobacco consumption are calculated as follows:

Di1= 0O* (1+B*%p changer E * %ichange)

where Dw+1 is the new demandD: is the demand in yeat, E and E are price and income
elasticities, whil&p and %i change are the percentagecreases in price and income, re-

spectively.

The change in consumption and government revenues where prncesase by 10, 25, and

50 percent are shown in Table 8.4.

Table 8.4: Impact of price increases on consiongnd government revenues

Price Consumption Revenue
(Euros) (Million packs) (% change) (Million euros) (% change)
Baseline 1.87 671.4 0 982.0 0
Scenario  Price in- New price
crease
10% 2.06 648.4 -3.4% 1,070 8.9%
25% 2.34 582.1 -13.3% 1,124 14.4%
50% 2.81 471.5 -29.8% 1,130 15.1%

SourceA u t haalcutation based oMinistry of finance data and estimated elasticities

5% According to SORS, total household

(https://publikacije.stat.gov.rs/G2019/PdfE/G20191267.pdf

consumption

grew in 2018 by 3.0percent
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In addition to its potential to generate additional revenues, a cigarette price increase
potentially lead to significant health and economic benefits through reduced consumption.
Numerous ewdence shows that higher prices of cigarettes have a beneficial impact on health
and development’

8.5 Impact of price increases on consumption
and expenditures by income group

A more nuanced estimate of the impact of pricereases on consumption and revenues is
obtained by estimating changes by incom®up, as they respond differently. First, total
consumption of cigarettes is split by income group by applying the shares of total consump-
tion calculated from HBS 2017 datas data on real growth in household consumption by
income group is not availablée estimated 2018 growth rate of 3.0 percent is adjusted for
each income group based on the real growth in private consumption by income group be-
tween 2016 and 2017 obtaineffom HBS data. For the leywmiddle, and highincome
group, estimated growth ras are 3.9, 3.1, and 2.0 percent, respectively. Assuming a 25 per-
cent price increase, achieved by an 44.4 percent increase of excise tax, estimated price and
income elasticies by income group (Figure 2) are used to estimate the change in cigarette
consunption and tax revenues in 2018.

Table 8.5 presents the results of the simulation. As expected, thenoeme groupwould
experiences the largest reduction in consumptiofh.@percent) and a reduction in spending

on cigarettes (2.0 percent), while the \y@rnment revenue collected from this growpuld
increase by (3.5 percent). The reduction in consumption in the midzhe highincome
groups would be significantly lowernd their spending on cigarettes would increase. This
result supports the argumenthat an increase in tobacco taxes and prices would increase
the progressivity of the tobacco excise tax system in Serbia, and that the poor would benefit
the most. The overdlimpact of a 25 percent price increase would be a reduction in con-
sumption of 11lpercent and additional government revenue from tobacco taxation of 17.4
percent.

Table 8.5: Impact of price increase on consumption and expersltyiacome group
Income

agroup Consumption Government revenue Spending on tobacco
Base- Scenar- Base- Scenar- Base- Scenar-
line! ot Change e 2 Change e iz Change

Low 162.0 1270 | -21.6% 2363 2447 3.5% 302.9 296.9 -2.0%
Middle 238.4 210.1  -11.8%  347.7 404.8 16.4%  445.8 491.2 10.2%
High 271.0 260.1 -4.0% 395.3 501.0 26.7%  506.8 608.0 20.0%

Total 671.4 5973 -11.0% 9793 1,150.5 17.5% 1,2554 1,396.1 11.2%

XIn million pa&s;
21n million euros
SourceA u t haalcutation based on Ministry of finance data and estimatedtieities

57 https://tobacconomics.org/wpcontent/uploads2018/08/Tobacceand-SDGBrietFINAL.pdf

Impacts of Tobacco Excise Increases on Cigarette Consumption arrdi@eneRevenues in SEE Countries


https://tobacconomics.org/wp-content/uploads/2018/08/Tobacco-and-SDG-Brief-FINAL.pdf

Summary and Conclusions

9 Summary and Conclusions

Pagel| 70

The results of the research proviédeunique comparative analysis for all the countri&his
chapter summarizes the results presented in country chapters 3 to 8 and offers conclusions
and recommendations based on the leakted evidence.

In all the analges, microdata fromHBSwas used to estimate the price and income elastici-
ties of cigarettes use. Descriptive data from HBS is presented in tab{9s39.1

9.1Averaged I NB GG S

2006

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

ALB

1.63
1.65
1.68
1.71

B&H

0.81

121

1.87

KSV

1.28
1.22
1.52
1.40
1.40
1.56
151
1.52
1.66
1.77
1.89

LINA OS a

MNE
0.98
0.95
0.95
1.07
1.13
1.34
1.52
1.64
1.74
1.70

1.68

Ay duesd

NMK

1.50
1.65
1.86

SRB
0.78
0.89
0.89
0.95
1.00
1.04
1.15
1.41
1.59
1.56
1.66
1.78

{99

O2dzy (i N

The price ofigarettes as a proxy of unit values, calculated from H&BSimilar in all coun-
tries. The cost is deflated to 2015 values since that is theyady for which data is available
from all countries. Even though the prices were significantly different in the past, recent data
show that they have converged to a large extent. This leéadke conclusion that the mar-

ket of six countries could be obsed as one single market.

9.2 Smoking prevalence in six SEE countnésg (
NMK

38.7
31.6
31.3
31.7

48.4

33.8

48.2
47.8
41.1
52.1
50.9
53.4
49.0
49.7
46.9
45.2
46.3

SRB
49.7
47.9
44.1
42.0
38.8
38.4
38.0
35.1
34.4
36.3
33.7
34.2
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While the average cigarette price is similar across countr@spkingprevalencé® vaiies

between 31 and over 56 percent over the 12 year periodHowever, it is important to note
that, as reported in previous studigsin Albania,B&H,and Kosovpthere is a large dispro-
portion in prevalenceamongthe male and female populatiorwhile inother countries the

rates are similar for both genders. It is also noticeable that prevalence datest follow

the same trend in the region. The largest decrease istegid in B&H, Serbjiand Monte-

negro, while in Kosovo andorth Macedonia there is praically no change observedhe

decrease in prevalence rates is stagnating in the latest reported years.

9.3 Average monthly household consumption igicettesin sixSEE countries
(number of pacKs

ALB B&H KSV MNE NMK SRB
2006 34.7 39.1
2007 374 41.3 34.5 39.2
2008 40.2 38.4 39.0
2009 43.1 34.2 37.9
2010 40.0 32.4 37.0
2011 32.3 40.6 31.9 36.2
2012 43.2 29.4 34.3
2013 41.6 27.6 29.6
2014 17.4 42.4 26.5 27.7
2015 19.0 22.9 42.0 28.8 30.5 28.9
2016 18.4 40.8 29.1 291
2017 195 41.9 33.4 28.2 27.2

The change in smoking intensity alsoigaby country. While inAlbania, Kosovand Mon-
tenegrothere has been no change in average consumptioiB&H, Serbigand North Mac-
edoniathere is astable decreasing trend.

Thedifferences observed in descriptive statistics havgignificant impact on the research
outcomes, namely estimation girevalence and intensity price elasticity of demand for ciga-
rettes; estimation of price elasticity of demand by income group; anmdikition of the im-
pact ofanincrease in tobacco excise and price on consumption and government budget.

Table 9.4: Pricelasticitiesof cigaretteconsumptionn six SEE countries

ALB B&H KSV MNE NMK SRB

Prevalence -0.165 -0.563 0.000 -0.636 -0.214 -0.265
Intensity -0.267 -0.458 -0.387 -0.432 -0.232 -0.395
Total -0.432 -1.018 -0.387 -1.065 -0.446 -0.659

58 Smoking prevalence in this study is expressed as a share of households that report positive consumption of
cigarettes in total number of households
59 http://www.tobaccotaxation.org/research.php?clD=26&Ing=srb
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Increasing excises and prices of cigarettesl wesult in lower cigarette consumption in all
countries Total price elasticity varies fro9.387 h Kosovo to-1.065 in Montenegro, indi-
cating that if the cigarette prices increase by d€rcentthe demandfor cigarettes would
decrease by 3-80.6percent This decrease would stem from batldecreasen the smok-
ing prevalence and smoking intensity. Madetails about price elasticities are presented in
Table 9.4

Distribution of totalprice elasticity betveen prevalence and intensitg not even among the
countries. Consumers in Albania, Kosovo and Serbia react more intensively to change in price
by reducing the number of cigarettes smoked. In B&H and in Montenegro there is a stronger
reaction in terms of gitting smoking. At the same time in North Macedonia, there is even
distribution of the two elasticities. It is important to note that value of mnce intensity

for Kosovo equals zero due twt statistically significant causality between the price and
prevalence rates.

Table 95: Incomeelasticitiesof cigaretteconsumptionn six SEE countries

ALB B&H KSV MNE NMK SRB

Prevalence 0.781 0.374 0.212 0.308 0.411 0.609
Intensity 0.329 0.426 0.568 0.286 0.465 0.447
Total 1.113 0.802 0.779 0.595 0.874 1.058

Increasingincome would result inhigher cigarette consumption in all countriesTotalin-
come elasticity varies fron0.595in Montenegroto 1.113in Albanig indicating that if the
incomeincrease by 10percentthe demand for cigarettes wodlincreasebetween 5.9 and
11.1 percent Thisgrowth would stem from boththe growth of smoking prevalence and
smoking intensity. More details aboirtcomeelasticities are presented ifable 95.

Distribution of totalincome elasticity betweernprevalence and intensitis not even among

the countries. Consumers in Kosovo and North Macedonia react more intensively to changes
in income by increasing the numbef cigarettes smoked. In Albania and in Serbia there is a
stronger reaction in smoking itration. At the same time in B&H and Montenegro, there is
even distribution of the two elasticities.

Comparison of the total price and income elasticities shoved th Albania, Kosovo, North
Macedonia, and Serbia the values of incosmlasticities are higher than price elasticities,
indicating that in those countries the growth in income could easily erase the impact of in-
creasing prices, especially in Albaniiisresult indicates that when countriegviseexcise
policies, they shodl account for the expected growth of income in the counifperefore,
increasing excises would have an inequaligducing effect.

Total income and prices elasticities are signifityy different if compared by income

groups.Prices elasticities aréne highestin low-income householdsand the lowest irhigh
income households (Table 9.6).
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Table 96: Hasticities in six SEE countri®sincome group

ALB B&H KSV MNE NMK SRB

Low -1.198 -1.411 -0.532 -1.300 -0.446 -1.076

Price Middle 0.00 -0.929 -0.630 -1.009 -0.888 -0.631
High -0.709 -0.708 0.00 -0.617 -0.278 -0.220

Low 1.728 0.901 0.668 0.514 1.245 1.363

Income Middle 1.141 0.782 0.894 0.522 1.124 1.267
High 0.517 0.735 0.619 0.607 0.583 0.740

Such results mean that the population of smokers with the lowest income are the most sen-
sitive to changsin income, whilan the majority of countriesthey arealsothe most sensi-

tive groupto change in prices. Therefore, rapigrowth in prices would rgult in the most
intensiveresponse inthe lowincome group in reducing their consumptio®n the other
hand, highincome households do not react as intensively to changes in prices and income.

Table 97: Impact oftax andpriceincrease ortonsumption (by income group and total)

ALB B&H KSV MNE NMK? SRB
Low -27.1% -22.1% -16.3% -8.7% -11.6% -21.6%
Middle -4.8% -14.0% -18.4% -8.3% -17.3% -11.8%
High -16.4% -10.3% 1.7% -5.8% 2.4% -4.0%
Total -15.0% -14.6% -11.1% -7.5% -8.1% -11.0%

L Albania, Kosovo, and Serbia simulate the impact of an excise tax increase which would result in a 25

price increase;
2B&H and North Macedonia simulate impact of ap@fcentexcise tax increase;
3 Simulation for Mongnegro includedoth changes in specific and ad valorem excise, resulting in 15.8 pe

increase in price

An increase in cigarette prices would result indeecrease inrconsumption The results indi-
cate thata price increase would result sonsumption decrease in albuntries(Table 9.7).
The highest impact would be on consumption in thedowome households, while the high
income households would see the lowest change.

Table 98: Impact oftax andprice ncrease on government revenugy income group and

total)
ALB B&H KSV VIN= NMK2 SRB
Low 1.1% -6.4% 18.9% 9.9% 8.4% 3.5%
Middle 32.1% 3.3% 15.9% 10.5% 1.3% 16.3%
High 15.9% 7.7% 44.4% 13.5% 25.5% 26.7%
Total 17.9% 2.5% 26.2% 11.3% 12.6% 17.4%

! Albania, Kosovo, and Serbia simulate the impact of an etevisacrease which would result in a 25 percer
price increase? B&H and North Macedonia simulate impact of a 25 excise tax incrég@saulation for Monte-
negro includes both changes in sgecand ad valorem excise, resulting in 15.8 percent increapeide

An increase in cigarette prices would result in an increasegovernment revenue from
tobacco taxation.The results indicata price increasavould result ingovernment revenues
in dl countries(Table 9.8). The lowesax burden would be borneby low-income house-
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holds, while higincome households would contribute the most to government revenue,
confirming the progressivity of increase of excise levels in all the countries.

Regionateport



