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1. Introduction

with the recent publication of the World Bank’s report Curbing the
Epidemic-Government’s and the economics of tobacco controll, and the issuance
of a provisional draft for a WHO framework convention on tobacco control?, the
question of taxing tobacco in Third world countries is going to become an
important policy issue.3 Surprisingly, much past work on the economics of
smaoking has not provided any estimates of the welfare effects of tobacco taxation
using standard cost-benefit techniques.® This paper attempts to repair this
omission by estimating these welfare effects of tobacco taxation in 3 developing
countries (8. Korea, S, Africa and India) and two developed countries/regions
{Japan and the European Union).

* Research support from BAT, 11K, who also provided the data on cigarette consumption and prices, is
gratefully acknowledged. Comments by an anonymous referee helped to improve the paper.
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3a companion paper Lal (Lal-2000) provides a critique of this report using the resuits of this paper aned
also critically examines the so-called “public health’” viewpoint which has been claimed to undermine
the economic calculus represented in this paper.

4 See Chaloupka Warner- 1999 for a survey.
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Welfare estimates are made for three alternative levels of taxation: (a) the
existing level of tobacco taxes, () 4 further once for all increase of 10 per cent in
taxation- the major recommendation of the WB report and (¢) a 10 per cent
increase each year for 10 years as was initially recommended in the draft WB
report. Our methodology is set out in Section 1. The next section summarizes the
estimates whose derivation (together with the data) is provided in a Technical
Appendix (available on request).

2. Methodology

The economic welfare effects of tbacco controls can he set oul in terms
of a simple supply-demand diagram, Fig. 1.(See appendix)

To simplify matters — and to avoid the problem of having to compute the
effects on domestic production of various policies- ussume that cigarettes can be
bought at a given world price pw. These imports always supplement domestic
supply, so that any change in domestic demand merely effects imports. With the
existing taxes, the domestic price is pd, and the loss in consumer surplus (C8) is
the area A + B, where the former gives the tax revenue, and the latter the
deadweight loss associated with the tax.

If taxes are handed back to consumers in lump-sum fashion, or the value
of a dollar of public funds is assumed to be at least equal to the value of a dollar to
the consumer, then the tax burden A can be neglected as a social cost, and the net
welfare cost will be the deadweight loss B. But the social value of this tax burden
depends crucially upon the character of the government to whose coffers it
accrues. If the governiment consists of Platonic Guardians then it is plausible to say
that a dollar of public funds is worth a dollar of lost consumption, and in some
cases could be worth even more. But if most governments, particularly those in the
Third and second worlds are prcdalorys‘ then the social value of this transfer of a
dollar to the government will be less than a doflar and may even be worthless.

Given the World Bank's ongoing crusade against corruption and for
improved governance in many of its borrowers, implicitly it must ascribe the
predatory rather than platonic end of this pofitical spectrum 10 the character of the
governments it advises, [t would thus be best 1o look upon the tax burden as it is
clearly 10 consumers - a burden- and which can only in special and specific cases and
countries be set off as a social gain. We will therefore in our international
comparisons cschew these political judgments and ook upon the whole of the
consumer surplus loss (CS= A+B) as a welfare loss to the consumer from taxation of
cigarettes. Moreover, if the rent seeking costs of lobbying by anti-smoking activists
and countervailing attempts by cigarette producers to prevent anti-tobacco legislation

are taken into account, the social costs will be even higher. So our estimated costs
can be looked upon as the lower bound of the costs of tobacco consumption.

5 See Lal-1988, Lal/Myint-1990.
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It should also be noted that the proposed taxation also viclates the
principles of horizontal and vertical equity recommended by traditional public
finance. Horizontal equity requires equals should be treated uniformly. It is unfair
to treat someone who is the same as everyone clse, except for being a smoker,
differently. Vertical equity requires that taxes should not be regressive. As the poor
are predominantly smokers, tobacco taxes are inherently regressive. Against these
principles of classical pubilic finance which establish the case for uniform taxation,
there is an argument based on modern public economics for non-uniform taxation
which could be used in favor of tobacco taxation. This is the so-called Ramsey rule,
which says that the excess burden of a tax (the deadweight consumer surplus loss
(B} in Fig.1) is minimized by taxing goods in relatively inelastic demand- and the
demand for tobacco s relatively inelastic. However, as Harberger® has noted “to
tax salt more heavily than sugar, simply and solely because it has a lower elasticity
of demand is at least as capricious (from the standpoint of equity) as taxing people
differently according to the color of their eyes”. Underlying these differences are
different philosophics of government - the classical liberat view which favors
neutrality defined as uniformity of 1axation and the ‘social engineering' view which
defines it on the Ramsey principle. Moreover, if the State is predatory7, then it is in
its interests (o reduce premature death in its prey from risky behavior by taxing it.
From the predatory staie’s viewpoint, the optimal life-span of its prey is given by
the condition that the revenue from such taxation while letting the prey live for
one more year is just equal to the cost of investing in the heahh care which allows
the prey to do so. The predatory state will then tax the prey to delay premature
death until this optimal age and subsidize risky activities to advance death for
those living beyond the optimal age 8

What are the henefits from controlling tobacco? The most immediate is the
reduction in cigarette consumption and the effects this may have on increased life
expectancy, This is again a benefit which acerues o the consumer, What value can
we impute to this possible extension of life? There has been an interminable and
inconclusive debate on the value to be placed on human life and hence on the
value of years of life saved? Two things need to be noted in forming a judgment on
this issue. First, the diseases and hence deaths resulting from smoking occur late in
life and hence the costs associated will only occur if life expectancy is already fairly
high - which is in turn related to relative affluence. For many Third World countries
where the traditional infectious diseases are still widespread and lower life
expectancies, the smoker may well die off from other causes well before his
smoking habit kills him. Here the World Bank reports egregious assumption that
the normal life expectancy for everyone is that associated with the longest lived

6 Harberger-1987.

7 8ee Lal/Myint-1996,

8we are grateful to the referee for this point.

9 Chaloupka and Warner (Chaloupka/Wamer-1999) provide a comprehensive survey though with an
trritating politically correct 'spin’ of the economics of smoking, which provides references to this
literature. The reason for the spin becomes clear when it is noted that Chaloupka is credited as the co-
leader of the team which produced the World Bank report! For the illogicalities in the artempts made to
provide some guantifiable measure of the closely related QALYs (quality of life years) and DALY
{disability adjusted life years) saved by various medicat interventions see Broome-1993 and Lal-1994.
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population — japan’s allows it to define premature deaths from smoking in
middie age to include deaths up to 69 years. A landless laborer in rural India would
be surprised to learn that he is dying prematurely at the age of 69 because of his
addiction to ‘bidis" Correspondingly the WB’s headline grabbing figure of the 10
million lives to be saved by its tobacco crusade are not credible.

second, just as in national income accounting — despite the various
complaints that have been made over the years that it does not provide a true
measure of welfare (largely because of its neglect of distributional
considerations0) — GDP per capita remains a fairly robust and objective measure
of at least the wealth of nations, the actual income and equivalent consumption
lost as a result of reduced life expectancy is the simplest and most readily
defensible value to be placed on the benefits of tobacco control. This is the
measure we will use in deriving our  estimates in Section 3.

Are there any other costs and benefits? For developed countries with
publicly funded health care and pension systems various additional social costs
and benefits have been identified. For the US, for instance, it has been estimated11
that in 1993 the social costs and benefits were as follows: Social Costs- medical
care $0.55, sick leave $0.01, group life insurance $0.14, fires $0.02, second hand
smoke $0.25, local taxes on earnings foregone $0.40. Total costs to society were
therefore $1.37. Social Benefits- nursing home savings $0.23, pensions and social
security payments saved $1.19, excise taxes paid $0.53. The total social benefits
were $1.95, vielding a net social benefit of $0.58 per pack of cigarettes. 1f, as we
see below, the wholly spurious social costs of second hand smoke of $0.25 are
disregarded, the net social benefit rises to $0.83 per pack!

For developing countries, as the World Bank report accepts, most of these
purported social costs and benefits are irrelevant as they do not have extensive
publicly or group funded health, insurance and pension systems. Apart from
second hand smoke, most of the other social costs and benefits adduced above are
privately borne. Also this estimate takes no account of the consumer surplus
changes associated with smoking and its taxation. Moreover, even for developed
countries most of the adduced social costs and benefits are pecuniary externalities
which are Pareto irrelevant.12 ‘thus, as in standard cost-benefit analysis, all
transfers including those relating 1o pensions, life insurance etc should be netted
out. This leaves only the true external costs namely the costs associated with
environmental smoke and probably from fires. As the latter are fairly small, we will
ignore them, so that the only truly Pareto — relevant external effect — if it was
proven — would be second hand smoke which damaged the health of others. In
fact the moral crusade against tobacco in the West has been fuelled by the claims
made in a US Environmental Protection Agency report in 1992, which claimed
there was scientific evidence of health damage from passive smoking. This was
thoroughly discredited by a US federal court in 1998 for being inherently biased.13

19 ee Lal/Myint- 1996,

11 viscusi-1998,

12 4ee Buchanan/Stubblebine-1962,

L3 The judgement is given in full in Gori/Luik- 1999, and provides a devastating criticjue of this report.
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As the only source of Parcto-relevant externalities remains damage from
secondary smoke, it maybe useful to summarize the available evidence on this,
This evidence is based on epidemiological studies. Gori and Luik's surveyl4 of all
the available environmental tobacco smoke studies shows (see their Tables 11, 12,
13) that the evidence from spousal studies, those of non-smokers exposcd to
smoke in the work place and of children exposed to ETS shows: no increased risk
1o non-smokers, and for work place and childhood exposure suggest reduced risk
or protection. 13

The WB report's claim that the health effects include “disease in children
and adults chronically exposed to second hand smoke” (p. 32} is therefore
unjustified. While its claim that the other effects “include low birth weight and
tncreased risk of various diseases in the infants of smoking mothers” even if true
provides no basis for taxing tobacco. There are numerous risks that infants fuce,
the most important arising from poverty - and particularly in developing countries
from infectious diseases and unsafe water supplies. Should the poor then be taxed
for having babies because of the differential health costs their children will have to
hear?

Thus there is no credible Pareto-relevant externality1® arising from
smoking, and no need to go beyond the private costs and benefits we have already
taken into account. The WB- WHO reports argument that there is a nuisance from
tobaceo smoke which is an externality is absurd 27 There are many things which
individuals do which others find annoying and irritating. For instance some find
the smell of cheap perfume very irritating. But that is no reason to ban or tax it. In
fact much of civilization has evolved as a system of manners which allow many
personal habits to be self-controlled in public places (see Elias). Most civilizations
thus teach children not to break wind in public and to feel a sense of shame when
they do. With divergent tastes and habits, the purpose of these manners is to allow
us all to move in the communal spaces we inhabit with consideration for others,
Not taxation or prohibition is the answer to the annoyance of tobacco for
nonsmokers, but perhaps a course from Miss Manners in which smokers learn 1o
ask in a public space : “Do you mind if I smoke”.

Equally, tendentious is the Report’s claim that consumers of tobacco in
developing countries are ill informed of the risks involved. The best empirical
study found that in the US, smokers over estimated the risks of smoking. 18 The
Report cites no evidence for its claim. B3ut even if it were true this would merely
justify a public information program, not taxation or prohibition.

The argument that cigarettes are addictive and thus pose a special risk 1o
the young is also without any merit. The addictive nature of tobacco can be taken
into account in estimating the demand, as is done in our estimates (See appendix),

1 Gori/Luik-1999.

15 Gori/Luik-1999, p.43. The biclogical reason for this is that many loxins dre beneficial in small doses,
€g. toning up the immunc systerm through immunisation. $ee Neese/Williams— 1995,

16 pareto relevant externalities are sometimes called ‘technological' externalities which are not
mediated through the price mechanism in contrast with Pareto irrelevant externalities also called
‘pecuniary’ which are so mediated. See Buchanan-Swibbelbine-1962.

17 1t writes: “Other direct costs™ o non-smokers “include irritation and nuisance from smoke and the
cost of cleaning clothes and furnishings” (p.32)

18 Viscusi-1992.
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That the young should be saved from risky behavior whicli only hurts themselves,
Decause they habitually underestimate the risks would mean banning them from all
risky activity such as bungee jumping, riding, boxing, skate boarding, rughy and
much more. Moreover, as the report notes that much of teenage behavior is based
on rebellion, and as the evidence on the effects of bans and price increases in
preventing teenage initiation into the whacco habit is at best equivocal 19 perhaps
instead the rebellious urge could be put to use- by adules welling children how nice
cigareties are instead of how nasty!

It should be clear that as far as the cconomic weltare effects of tobaceo
policies are concerned, for the developing world we do not need 10 go beyond the
simple net consumer surplus change measure we presented at the outset.

3. Esti.mates

We have derived estimates of the net economic welfare effects of taxation
of cigarettes in the technical appendix for 5 countries/regions for which we are
able to get the relevant data. 20 Three of these are developing countrics- Indliz,
Korea and South Africa. The arguments we have given for ignoring the social costs
and bencfits associated with public pensions and health systems are readily
applicable to these countries. In addition we have also provided estimates for two
developed countries/regions: Japan and the European 1Inion {(the 9 major
countries in it viz.Belgium, Denmark, France, Germany, Ireland, Italy, Nethedands,
Spain and the United Kingdom). These estimates (0o are derived on the same basis
as for the developing countries. They can be interpreted as the true social costs
and benefits net of transfer payments, or if the current erroneous practice of taking
account of pecuniary externalities is maintained as the effects which would oceur if
the public health and pension systems were privatized and individuals bore the
relevant costs and henefits themselves.

in deriving these estimates we have to take account of the addictive nature
of cigarettes in estimating their demand. Till recently most estimates of cigarette
demand were based on assuming consumers were irrational or myopic. In the
irrational case2! a sort of divided self was posited, with stable but inconsistent
preferences with the ‘short run’ self adoring tobacco while the ‘long run' self
wanted clean lungs and a long life. In the myopic models, current consumption
depends on the ‘stock of habits’ which is given by the depreciated sum of all past
consumption.?2 So current consumption depends on past consumption but not
future consumption. The rational addiction models repair this omission and show

19 ee the references to these studies in Chaloupka and Wamner, though for the reason given earlier
their assessment of these studies is dubjous.

20 The data on cigarette consumption and prices was provided by BAT. The data on other varizhles was
detived from national and international sources as detailed 1 the Technical Appendix {available on
request).

21 5ce eg. Schelling-1978.

22 gee eg. Houthakker/Taylor-1966.
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how, even with addictive goods, consumers maximize wtility over their life cycle
taking account of the tuture consequences ol their action. 23 These modcels capture
many of the well known features of addiction 1o tobacce. Due o reinforcement,
consumplion in adjacent time periods are complements, 8o that current
consumption of the good is related not only to the current price but also all past
and tuture prices. The long run ctfect of a permanent price change will excecd that
in the short run, as will that of an amicipated price change from one which is
unanticipated. These models also lead to bimodal distributions of consumption
echoing the 'binge” and cold wrkey” type behavior found among addicts. Also the
model implies that temporary events like a price cut, peer pressure, stress ete cun
lead to permanent addiction. Finally, the responsiveness to price changes will also
depend upon the individual's rate of tme preference — the rate at which he/she
discounts the tuture. The rational addiction model would thus seem 1o capture all
the features that supposedly make cigarettes “different’ from other consumption
gouds,

3.1, The Basic Model

We consider a concave utility function with two goods and
current-period utitity in period .24

(1 VY, G, Cpaeyp)

Where € is the quantity of cigarctie consumed in period t, C;_y, is the
guantity of cigarette consumed in period 1. Y is the income (or the consumption
of a composite commodity in period 1) and ¢; is the unobserved error.

The consumer's problem is

(2) max aﬂ w1l g (Y¢, G, Cug, e

(3) where C) = o, a1 ¥ b (Y + PG ) = AP and b =1/ (1+n)

where r is the private rate of discount

When we assume a utility function which is quadratic in Yy, G, and ¢, we
can get 4 linear difference equation that shows current cigarette consumption as a
function of past and tuture cigarette consumption, the current price of cigarettes, P,
and the unobserved error variables e; and e;_y, from the first order condition of
equation (2).

(3) C = qCpq + baCraq +q1Pp + Q28 + q3€p47

The ordinary least square (OLS) estimation of equation (3) would iead to
inconsistent estimates of q and qy-, since the unobserved errors, ¢; which effect
utility in each period are likely to be serially correlated. Therefore, we use past and

23 5ee Becker/ Murphy-1988, Becker/Grossman/Murphy- 1994,
A pecker/ Murphy- 1988, Becker/Grossman/Murphy-1994,
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future price variables (P and Pryq) as instruments for past and future
consumption (Cy_1 and Ceyq), hecause Py, and Pryq are considered to he
uncorrelated with e, while Py_y, directly effects Cy_y, and Py directly effects Cyq-

3.2. Data

We used the time series data for several countries covering the period
from 1965 to 1998 (sec the Technical Appendix for details). All nominal variables -
prices, taxes and income were deflated with the consumer price index (CPDof the
respective countries. The definitions of the primary variables in the data set are as
follows.

Variable Definition

Ct Per capila cigarette consuimption in packs in yeart

Pt weighted average retail cigarette price per pack in year tat constant
prices (local currency)

Yt per capita GDP at constant prices(local currency)

Tt Sales (or Excise) Taxes on cigarettes at constant prices (local
currency)per pack

3,3. Empirical Results

Table 1 shows the estimate results of equation (3), based on the
framework of rational addiction model. Columns (i) -(iv) of Table 1 contain two-
stage least squares (28L8) estimates, using Pt-1, and Pt+1 as instruments and
column (v)presents an OLS estimates. The estimated effects of past and future
consumption on current consumption vary from country to country, and are
significantly positive in four 2SLS models and the estimated price effects are
significantly negative in the majority of cases.

The positive and significant coefficient of future consumption (ba) is
consistent with the hypothesis of rational addiction. But, only for Japan is there
strong evidence for the rational addiction model.

We have estimated our demand curves for the five countries and regions
for hoth the myopic and rational addiction models, and invariably the latter
performed better (see Technical Appendix) Hence, we have based our price
clasticity estimates for the welfare effects of tobacco taxation on the estimated
rational addiction demand curves for cach of our countries, even though (except
for Japan) the consumption effects are not robust. The estimated elasticities
{except for Japan) should therefore he considered as being illustrative rather than
definitive.

Next we estimated the consumer surplus (C8) lost per smoker as a result of
the current level of taxation, i.c. the area A+B in Fig. 1. with unchanging income,
this CS annual 1oss would accrue for each of the year's the consumer continues 1o
smoke. Assuming that most addicts get hooked on their habit at the age of 20 and
then never give up, this gives us C8§ losses in the years till they die of their smoking
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related discases. This does not take account of those smokers who quit, as we do
not have any data on this.

Manning ct al2% have used data from the Centre of Discase Control and
US life tables to estimate the relative risk of smoking for two hypothetical cohorts
of men and women from age 20 to death: one cohort smokes, the other does not.
From this they derive the figure that, for each pack of cigarettes smoked, life
expectancy at age 20 declines by 137 minutes. We use this figure to estimate the
duration of lite saved by the reduction in wbacco consumption caused by the
current tax rates. As explained in section two, we value this savings in terms of the
yearly per capita income (y{T)) that the person would have had it they had lived
their normal life expectancy (E). So for each pack not consumed, at the date 1= E-
20 (as we assume that all our smokers start at 20 years of agedthere will e a benefit
of [137/(60x24x365)) y(T). This of course does not take account of the fact that
with cigareties there are threshold effects us at a low daily consumption, numerous
studies have found that, there maybe no significant risk for smokers as compared
with non-smokers. 26

Without any income growth, thercfore, the net welfare benefit of the
Lobaceo taxes will be: the C8 losses from age 20 till the normal life expectancy in
that country, against which have to be set the benefits of the extra years of life
gained (valued at the per capita income) in the year T. But as a dollar given up
today is not equivalent to a dollar gained tomorrow, we will have to discount these
dated costs and benefits. The rational addiction model estimates, provide the rates
at which our average smoker discounts the future, but to take account of the
‘misperception of risk’ argument currently used against smoking, we will be using
much lower “social’ discount rates, namely 2,5, and 10 per cent to determine the
net present values from the alternative levels of taxation of cigarettes.

Finally, we need to take account of the fact that per capita income will
increase in the future. This will effect both the costs and benefit caleulations. In
terms of Fig. 1, the demand curve will now shift in each year because of income
growth. S0 in each yvear we will have the additional consumer surplus loss given by
area C added on. This is readily derived from our demand curve estimates. Also the
per capita income in year T when the benefits from increased life accrue will also
be higher.

If n is the percentuage of a year saved by not smoking a pack of cigarettes |
and per capita income is growing at the rate of g per vear, and d is the social
discount rate, then the present value of the benefits (PVB) from tobacco axation is
the reduction in cigarette packs per smoker (N) induced at our assumed starting
age of 20, so: . .

(HPVB=NIn.y 1+ 1 (1+d)]

The present value of the consumer surplus (PVC) lost in each year C7 is :

(2) PYC= N, [T% clyaa+d)t ]
l‘::

25 Maning/al.- 1989
26 5ee Gori/Mantel 1991,
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The net present benefit NPB is then given by:
(3) NPB =(1)-(2)

in the Technical Appendix these estimates have been made for (a) the
current level of taxation in each of the 5 countrics (b} a 10% increase in taxation as
recommended by the WB report (¢) 1 10% increase p.a. for 10 years as
recommended in the draft WB report.

Table 1, summarizes the estimates for each of these policies for cach of the
countries on the best guesses about the likely value of g, and assuming d=2, We
give the figures for each smokers change in welfare, and for the country in
aggregate. The per capita income and GDP is also given for each country to allow
a comparison of these net benefits to be appropriately scaled,

By any standard, the economic welfarc losses from existing tobacco taxes
are huge, and will further rise if the taxes are raised on cither of the two policy
recommendations, Thus for Korea the per smoker loss from current axation is
nearly 13% of current per capita income, and the aggregate loss from current and
future taxation (of a 10% p.a. increase for 10 years) would amount to 12% of
current GDP. For India, the per smoker loss from current taxation is nearly twice
per capita GDP, and the aggregate loss from current and tuture taxation (of a 1%
increase for 10 years) would be a massive 80% of current GDP. For South Africa,
the per smoker loss from current cigarette taxation is about 11% of per capita
income, and the aggregate loss from current and future taxation {of a 10% increase
for 10 years) is 41% of current GDP,

As the smokers who incur these losses are admitted by the W1 report to
be relatively poor, and if we were to apply the WB's project evaluation
methodology??, we would have to apply distributional weights to them, so that a 1
b Toss to these poor would be socially more costly than a 1 8 loss to some one at
the per capita income, We have not made this adjustment as we do not have any
income distributional data on smokers. But this does suggest that our estimates are
likely o be under-estimates of the true social losses tfrom tobacco taxation in
developing countries.

2z Squire/van der Tak-1975.
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Lal. The Welfare Effects of 'tobacco 1axation Is
< Table la> ESTIMATES OF RATIONAL ADDICTION MODEL :
Cigarette Demand in KOREA ( 19751997 )
Dependent Variable : C,,
P, : CPI of Cigarette,
D=1 (year > 1987) : Import liberalization
_ .. _...{¢ values in parentheses)
Independent 28LS OLS
Variable (i) (ii) (iii) (iv) )
Cei 0.443 (,373% 0.377** 0.387+* 0.376**
(1.50) (2.07) (2.17 (2.29) (2.67)
Cent -0.137 0.291 0.287 0.288 0.266
(0.30) (1.26) (1.27) (1.38) {1.50)
P, -1,042%* -0.642* -0.641 -0.617 -0.668%*
(2.19) (1.72) (1.70) (1.38) (2.03)
Y, 0.036 0.009 0.009 0.007 0.011
{0.62) (0.19) (0.19) (0.16) (0.25)
D, 6.640 3.401 3.420 3.416 3.597
(1.58) (117 (1.18) (1.14) (1.34)
R’ 0.965 0.974 0.974 0.968 0.974
F ratio 82.54 111.57 LLL.63 84.26 112.42
N 21 21 21 20 21

Notes : 1) Instrument Variables

(1) Yh Dt. Pt-, Pt-l-, Pul,
(i) Y, Dy, P Pui Puy, Tisales tax), Ty

(l”) Yts Dls Pb Pt-l; Pn], T[(Sales tax). T|.|, " Tu[
(iv) Y. D, Po Pui. Pui, Tesales tax), Tei, Tier, Prz, Tiz

2) * significant at the 0.1 level,

** significant at the 0.03 level
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< Table 1b > ESTIMATES OF RATIONAL ADDICTION MODEL :
Cigarette Demand in EU" ( 1989 — 1998 )

Dependent Variable : Cy,
P, : Price in 1989 ECU,

Y: : GDP per capita in 1989 ECU,
D1, D2, D3, D4, DS, D6, D7, D8 country dummies
{ ¢ values in parentheses)

Independent 28LS OLS

Variable (i) {ii) (iii) {iv) )

Cia (+.041 0.045 (.045 0.039 0.124%%*
(0.47) {0.61}) (0.59) (0.50) (2.72)

Cin 0.042 0.038 0.007 -0.001 0.060
(0.48) (0.43) (0.09) (0.02) (1.23)

P, -B.542%%*% R 54R¥w¥ B RIN¥** -8.832% %% =7 739k %
(4.91) (4.99) (5.24) (5.22) (5.17)

Y. 0.000 0.000 (.000 0.000 0.000
(0.82) (0.81) (0.74) (0.64) (0.96)

R’ 0.953 0.954 0.953 0.933 0.955

F ratio 127.34 127.80 126.22 124.40 133.77

N 88 a8 88 87 88

1) 9 EU countries : Belgium, Denmark, France, Germany, Ireland, ltaly, Netherlands,

Notes : 1) Instrument Variables

Spain, and United Kingdom

(i) Y, Do Ds, Py Pog, Py,

(i) Yy Di,....y Do, Py, Pu, Puy, Tsales tax), T

(lll) Yt, D|,.. e DR, P(, P(.}, P(-rl, T{(Salcs tax), Tt-l = Tﬁl

(l\-’) Y;, Dl,...., Ds, P(, P(.l. P1+|, Tt(sales tax), Tt.|, T|+|, P(.z, T(.z

2} * significant at the 0.1 level,

*** significant at the 0.01 level

** significant at the 0.05 level
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L2
< Table l¢> ESTIMATES OF RATIONAL ADDICTION MODEL :
Cigarette Demand in JAPAN( 1965 — 1998 )
Dependent Variable : C,,
IS ( ¢ values in parentheses)
) lndependeﬁt 28LS Tois
e : Variable o) (i) (i) (iv) )

4 Coy 0.264%%  0.286%*  0.274%* 0.364%** 0.328%%*
72) : (2.24)  (2.48) (239)  (3.48) (3.58)
60 ; (5 D.AD0%** 0.415%%%  (4]3%%* (35]%* 0.283%*
23) ! (2.80)  (2.92) 291 (2.50) (2.55)
39t - P, 0.396%%% J0360%%% -0.374%%* _0.324%%% | _(.426%**
17) .. (3.10)  (2.98) (B.42)  (2.76) @.11)
000 Y, 0.015%*  0.013%*  0.014%  0.012%* 0.016%%*
96) ; (249) (234 (2.48) (2.08) (3.36)

|

;

l R? 0981  0.981 0981 0976 0.982
935 ! F ratio 34633 34480 34534 26136 364.00
‘-gg N 32 32 32 31 32

' Notes : 1} Instrument Variables

ands, (‘) Y: P, Puy, P,

: (i) YwPu. Pui, Pui. Tisales tax), Ty

(i1) Y, Py, Pui, P, Ti{sales tax), Ti, Tenr

(iv) Y., P, Pui, Puy, Tdsalestax), Ty, T, Pog, Tea \

2) * significant at the 0.1 leve!, ** significant at the 0.05 level
*** significant at the 0.01 level
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<Table Id > ESTIMATES OF RATIONAL ADDICTION MODEL:

Cigarette Demand in South Africa (1979-1998)

Dependent Variable: Ct
Pt : CPI of Cigarette,
(t values in parcntheses)

25LS OLS
Independent
Variable (i {ii) (iii) (iv}
0.518160 0.512390 0.510921 0518317
Ct-1 {6.675) {6.827) {6.882) (7.832)
Ct+] 0.429883 0.445443 0.444868 0.421790
(3,797) {4.593) {4.594) (4.967)
-21.305395 -19.709312 -19,779451 -22.1544%9
Pt {-1.349) {-1.346) {-1.353) {1.603)
0.012375 0.010738 0.011020 (L013602
o3 (1.072) (1.109) (1.166) (1.551)
F value 14035.287 13952.567 13975.140 14084.002
R square 0.9908 {1.9997 0.9997 (.9998
N 20 20 20 20
Note: (1) Instrument variables

(i) Yt,Pt,Pt-1,Pt+1

(ii) Yt,Pt,Pt-1,Pt+1,Tt,Tt-1

(iii) Yt,Pt,Pt-1, P+, Tt, Tt-1,Tt+]
(2) Ct is the per capita sales at period t(sticks)

PR Y e W e

e . o RS 0 SOGHN SO
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TABLE 2 - SUMMARY OF NET ECONOMIC BENEFITS OF CIGARETTE TAXES
NET PRESENT VALUES (US $)

{y = per capita income growth; d= discount rate)

Country/Region Current laxes  10% increase  10% 2 YEUTINCreuse
For 10 years

I. KOREA
{2%pa, y incr,d=2%)
(a} per smoker -1495 -251 -2463 ,
(b} aggregate (biilions) -23 -4 -37
per capita income: 10,641; GDP (hillions): 489.38
II. INDIA
(3%p.ay incr,d=2%)
{(a) per smoker -455 -20 -280
(h) aggregate (bhillions) -99.9 -5.64 -01.6Y

per capita income: $209 ; GDP (hillions): $196.23

1. SOUTH AFRICA
(3%p.4, y incr.d=2%)
(a) per smoker -822 -153 -2104
{b) aggregate (hillions) -30.3 -0.8 -92.8
per capita income: 7186; GDP (hillions) 316.9

IV. JAPAN
(2%pa.,y incr.d=2%)
{a) per smoker -3190 -529 -4309
(b) aggregate (hillions) -106 -18 -273

per capita income:29,404; GDP (hillions): 3717

V. EUROPEAN UNION (9 countries)

(0%p.a, y incr.d=29%) i
(2) per smoker -1998 ! -3%4 -0597 K
(b} aggregate {(bhillions) - 273 -48 -900

per capita income: 17,697; GDP (hillions): 5892

Source: Technical Appendix Tables.




