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Appendix A: The Purposes of a Tax Specifically on Tobacco

Tobacco is taxed more heavily than any other commodity. This Appendix discusses the various
reasons given for why tobacco taxes should (or should not) be so high, and the validity of those
reasons.

The appendix has the following structure:-
1. The Revenue motive.
Other Motives for Taxation.
The d6éexternalityd motive for tobacco taxati
The 6meédi motbiave for tobacco taxation.
The arguments against heavy taxation of tobacco products.
Response to the above arguments.

N o g bk~ wDN

Summary i the case for special taxes on tobacco.

1. The Revenue motive:

The primary motive of most taxes is of course to provide governments with revenue. Historically,

| arge proportions of tax revenues in most jurisdi
taxes on transactions in goods and services, as
Examples of this are import duties and excises, and sales taxes. Over the past century direct tax

revenues have grown in importance, but indirect taxes, in New Zealand Goods and Services Tax

above all, are still a very significant component of government revenues.

Again, historically, governments have found that the surest sources of indirect tax revenues are

taxes on goods for which demand is éprice inel ast
do not respond very significantly to changes in price. Arithmetically, the elasticity coefficient of a
Opriicel astic6 commodity is |l ess than one in absol

than one for goods f eerl anshtiicchd )d. e nfahnids inse adnpsr itcheat i
goes up as a result of a tax, quantities purchased are not reduced by as much in percentage terms
as the price is increased, so that the government can still expect to obtain useful revenue.

Because of the well-attested addictive properties of nicotine, purchases of tobacco products are not

very responsive to changes in price. The demand for cigarettes and tobacco is, in economic
terminology, Oprice inelasticbdéd. The empirical evi
this report. The metaynd nigs otf hatprtitcee p ered arsttage by
terms falls as the result of a price rise, is less than the percentage increase in the price rise. One
consequence is that dollar expenditure on the commodity goes up after a price increase even

though real consumption has fallen, and of course a percentage tax on expenditure will also
increase. The i mpidnebasbncdscommbdidprese includi:i
excellent target for revenue gathering. Few governments have failed to realise this.

To say, however, that diemamalnas tfioodd tioh arcacto tie LDy it
unresponsive to changes in price.. Consumption does fall i that is the justification for using tobacco

taxation as an anti-smoking tool i but it falls by less than the percentage amount of any price

increase.

In economics, one property of a tax seen as desirable is that the tax should alter pre-tax behaviour

as little as possible. It can be shown that this requires that commodity taxes should be applied at

rates inversely proportional to the price-elasticity of the commodityi so-c al | ed O Ramsey t a
Thus taxes, for this objective, should fall much more on goods like tobacco whose demand is price-

inelastic.
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The problem with taxesonrelativel y O6pri ce inelasticd commoditi
and services which feature largely in the household budget of the poor, and hence are a regressive
form of taxation. Taxes on them put economic pressure on poorer households. As discussed later in
this report, this is definitely an issue with tobacco taxation, given the higher prevalence of smoking
found in many poorer households.

References in the literature to the revenue benefits of tobacco tax increases.
The revenue advantages of tobacco taxation receive mention in some of the literature.

Ahmad 2005, using a dynamic simulation model of health and economic impacts for the
Cal i fornian mar kAdditionaldax maeasesiweodd ptovide addefl health benefits
and revenue to the stat e 0 . Chnossen 2001 states that:

Tobacco taxes in the European Union are the highest in the world. These taxes are
mainly rationalized as a quid pro quo for the social costs of smoking. This paper argues
that the arguments are not as persuasive as is often believed. A more likely reason is
that governments are addicted to this lucrative and cheap source of revenue.

The Canadian Coalition for Action on Tobacco, stated, in the Executive Summary of a 2004
submission to the Canadian Minister of Finance, that

Higher tobacco taxes are a win-win for public health and public revenue. Tobacco tax
increases by federal and provincial governments in recent years have led to significant
declines in smoking while at the same time greatly increasing government revenue.
Additional increases in tobacco taxes should be implemented in order to further
advance these dual objectives.

It is inevitable that tobacco tax increases should generate extra government revenue, so long as the
demand for cigarettes is price-inelastic. There are presentational and ethical dangers, however, in
making revenue gain an important rationale for such increases, given governments are already the
major financial beneficiaries of cigarette sales.

2. Other Motives for Taxation

There are other non-revenue motives for taxes, unimportant for most of the taxation system, but
certainly of importance when discussing tobacco taxation. The two important ones for the purposes
of this discussion are:

T The o6externalityd ar gument ,forthdcasts theyaimposh ent
other non-smoking members of society;

f The O6me’mirtgubne@cd , that tobacco products
costs smoking imposes on other members of society, but also because of the costs to
smokers themselves in terms of increased illness, reduced life expectancies, and
reduced income. This is the main public health argument for increasing tobacco taxation
I as an instrument of public health policy. The argument runs that smokers cause and
incur these costs because of poor foresight and/or imperfect information about the
consequences of smoking, and that therefore government is justified in implementing
measures to deter smoking, including specific tobacco product taxes. This line of

e s

ar

S

ma

e

argument runs countertothe6 consumer sovereigntyo6 argumen

economic literature (as reflected for example in Tax Review 2001, and Cnossen). This
says that consumers should be left to make their own purchasing choices, on the

2 gMerit badd i s a somewhat awkward ter m. |t is coined

whi ch soci ety | ud gteshouldls madg availdbée, otien compulsdrilg, even to those members of
society who might not otherwise consume them. An example is education. For convenience we refer henceforth to
6badso6 rather than d6dmerit bads?d.
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assumption that they know what they want and what is best for their individual and
household welfare.

It is to be noted that the remedy for many
example 6édhard drugsbé6. I't is unlikely, howev
products would be practicable, or acceptable to a proportion of the general public,

certainly at current levels of smoking.

Exploring these motives in more detail:

3.The oOexternalitydéd motive for tobacco

This argument for high taxes on tobacco products has considerable appeal. The argument that
producers and consumers should be required to meet the additional costs imposed on non-
participating members of society, against their will, has both popular support and the backing of
economic theory.

There is an issue of whether the costs to non-smokers arise from smokers, or from those who

organise and profit from the supply of tobacco. As most smokers do not wish to continue smoking

and only continue due to addiction, it can be argued that the costs to non-smokers arise from the

activities (or lack of activities) of the tobacco industry and government. It is difficult, however, to
construct an Oexternality tax6 on manufacturers \
smokers.

There are also other difficulties in the application of the idea of an externality-based tax. A practical
difficulty is in measuring the magnitude of the externalities. (The magnitude of these costs is
discussed in more detail in Part B of this report and Appendix C.) More importantly, it appears
possible that present taxation rates are in excess of the appropriate rates for correction of externality
burdens. The points are, very briefly here, as follows:

1 The actual additional health-care costs incurred annually by smokers, and passive
smokers, and publicly funded by the New Zealand health system, appear to be of the
order of $350 million. This is less than half the nearly $1 billion currently received
annually by government from tobacco taxes.

1 A more sophisticated cohort analysis of lifetime costs of smokers and non-smokers
raises some keenly debated issues. The first is whether the life-time health-care costs of
smokers are less than or greater than those of non-smokers. Although average health-
care costs of smokers at any age exceed those of non-smokers (after adjustment for
socio-economic status), the shorter life expectancy of smokers could still mean a lesser
total lifetime cost. The choice of discount rate, in a cohort comparison, is important here
T a higher discount rate will reduce more the present value of non-smokers health-care
costs. (Arguments for and against can be found in Manning et al 1991;% and in Jha,
Chaloupka and Brown 2000. Bonneux et al 1998,* make the more general case for the
elimination of fatal diseases increasing life-time health-care costs).

T Smokers also in effect on average lose out on some of the pension income they would
ot herwise receive under New Zeal andds wunive
65. This can be regarded, somewhat cold-bloodedly, as repaying some of the additional
health-care costs they cause.

T Anot her source of 6éexternal costsbé is the 0
work-force absence because of sickness, time taken in breaks to smoke, and premature

Manning W G, Keeler E B, Newhouse J P, Sloss E M, and Wasserman J (1991). The Costs of Poor Health Habits. A
RAND Study. Harvard University Press.

Bonneux L, Barendregt J J, Nusselder W J, a

nd Van der Maas
healthcare costs: cause eBMIM998316: 2620 (3 Janubrg). t a b |

e approach. o
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withdrawal from the work-force because of chronic smoking-caused illness, and earlier
mortality. Much of this loss is borne by the smoker, but some, e.g. paid sick leave, by the
employer and by profits in general. The magnitude of this external cost is not easily
estimated, though certainly some estimates are substantial.

Probably the most i mportant external <cos
60seclmamdd smokingd (SHS). This includes t
born infants and their lifetime health. The precise extent of the health effects of passive
smoking are more uncertain than those of active smoking, and the confidence intervals
on estimates of its magnitude are undoubtedly wider. Woodward and Laugesen (2000)
estimate an additional 388 deaths per annum caused in New Zealand by passive
smoking, an additional 8 percent above those caused by active smoking, with a

6pl ausi ble ranged of 180 to 621 deat hs.
consequences of passive smoking as well allows estimation of passive smoking
externalities as a simple proportion of active smoking externalities. However more needs
to be added for the effect of maternal smoking in causing Sudden Infant Death
Syndrome (SIDS) and also additional Low Birth Weight (LBW) babies, with possible life-
time health and quality of life consequences.® Most of the deaths from smoking occur in
middle age or old age, with loss of life-years at the end of the life-span. In contrast, for
infants affected by maternal smoking, the loss is the whole of a lifetime or the loss of
some quality of life for a lifetime.

At this point it should be noted that in this report the practice is, at least initially, to put $ values on
6economic cost sdares uarhd asl dieedasltgsho daurclty vi dlydt angi b
premature deaths, or lost life-years, or lost QALYs (Quality-Adjusted Life Years), or DALYs
(Disability-Adjusted Life Years) are left in their natural units. Eventually, for cost-benefit analysis and
decision-making purposes it might be necessary to put a $ value on a life-year or QALY lost. In the
interim, however, it needs to be recogni yeardard

not

6economic costsd (alter nadthatteeiryaludtienlnedlldrseid

controversial and causes a lack of comparability between different sets of estimates. This is not to

say

that o6éintangible consequencesd of smoking

i mportant cobhami thiefadstieg de considerably more important. But it is not
particularly helpful, and often confusing, to put dollar values on them unless absolutely necessary.

f Returning to 6épassive smokingdé ext eaddafl i

the order of an extra 8 percent to those
consequencesd costs could add substantia
discussed just above, however, these are thought better dealt with in the context of a tax
aimed simply at discouraging consumption
to value external costs in order to calculate the best rate for an externalities-correcting
tax.

A further argument against using tobacco taxes asthecorre ct i ve measur e
costsd is that i-mande craskemnmnvyi ecrmemtda l
case also of the effects of maternal smoking and passive smoking on the development of
fetuses, there are other policy instruments which may address some of the problems
more directly than does taxation. An example is the restricting of smoking in various
public and work enclosed spaces, extended by the Smokefree Environment Amendment
Act (SEAA) in late 2004 from most workplaces to cover restaurants, cafes and bars.
Other relevant interventions include cessation help and health promotion interventions to
encourage mothers-to-be to quit smoking, and to discourage smoking in homes and
private cars. One effect of the SEAA provisions could betor e duce -s$Haekcond
smokingb6 externalities.

5

Adams et al 1999 The Costs of Environmental Tobacco Smoke (ETS): An International Review. Background Paper.

WHO/NCD/TFI/99.11
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To sum up, it is less obvious than sometimes supposed that current tobacco tax levels are justifiable
in terms of external costs. It is also not at all easy to estimate what the appropriate level of such a
tax should be.

4. The O6merit badd motive for tobacco t a

Here the motive for the tax is uncomplicated. It is simply to discourage consumption of tobacco
products in the interest of Pphetalse of thdharanlthatthey bec a u ¢
directly and indirectly cause to individualgdg in ¢
the damage smokers do to themselvesT and 06 e x t e thealantagedans to athers.

Some | abel as O6épaternal i st ientdygoverhment pf behavieunwhiccon or
results in people doing harm to themselves. Another perspective is that the interdependence of

societies means that harm to one group can be seen as harm to all, and therefore such harms need

to be reduced. Many would argue that it is a legitimate role of government to try to discourage

behaviours that are unequivocally harmful to individuals and other members of society. Examples of

such government actions which are widely accepted by the public include legislation on drink

driving, seat belts and cycle helmets, use and supply of illicit drugs, and health and safety in the

workplace.

A further justification for taxing tobacco products as a public health measure is that it will reduce the
uptake of smoking by young people. It can be assumed that young people, in particular, do not
make fully rational decisions about smoking, due to a lack of maturity in decision-making, a lack of
full knowledge of the addictive properties of nicotine, and of the long-term consequences of
smoking. Another justification, with evidence to back it, is that a substantial majority of smokers
regret starting to smoke.®

The stated purposes of tobacco taxation in New Zealand.

Historically, tobacco taxes have been seen principally as an important contributor to government

revenues. Thethen-not ori ous increases in the Nordmeyer #fAbl
addition as part of a package of measures to cut domestic consumer spending in response to a fall

in primary produce export receipts. It is only from the 1970s onwards that the possible health gains

from higher taxes are mentioned in NZ budget statements and discussions. (There is a useful

historical discussion in Laugesen 2003.) It was from the mid-1980s that taxes began being

increased in real terms with the stated objective of reducing smoking prevalence and the health-care

costs associated with smoking. Very sizeable increases occurred in 1986 and 1988-89. It does not

seem there was any serious attempt, in justifying these increases, to distinguish between the
0externalityd and Omerit badd arguments on the ||

From 1990 a regime of indexation of tobacco excise rates to consumer price inflation has applied,
initially at six-monthly intervals, and from the end of 1995 annually until the present day. At irregular
intervals these indexation increases were supplemented by substantial additional increases in tax
rates over and above inflation. These occurred in 1991, 1998, and 2000, with only indexation
increases since 2000.In addition the excise rate on loose tobacco was increased substantially in
1995 to 6equal i s edade androlltyyaut-oarscigarettesf act or y

For some twenty years now, the publicly stated reasons for tobacco tax increases have stressed the
health gains from reduced smoking prevalence, and the contribution smokers make through their
taxes to meeting their additional health-care costs. Revenue considerations have featured little in
the debate, at least in New Zealand.

®  Fong GT, Hammond D, Laux FL, et al.: The near-universal experience of regret among smokers in four countries:

findings from the International Tobacco Control Policy Evaluation Survey. Nicotine Tob Res 2004, 6 Suppl 3:S341-51.
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5. The arguments against heavy taxation of tobacco products.
Not everyone has accepted that heavy rates of taxation on tobacco products are justified. The
arguments against fall under two main headings:

1. taxing tobacco more heavily than other products offends against the principle of
é6ansumer sovereigntyo6, that consumersd purct
minimally by governments

2. the burden of tobacco taxation falls inequitably on the poor and disadvantaged,
including, in New Zeal and, MUoTr i
To quote again Cnossen (2001):

If tobacco taxes cannot be justified on externality grounds, then they flaunt horizontal
and vertical equity notions.

While the poor were the last to pick up smoking, they are also the last to quit. In short,
tobacco taxes are highly discriminatory and regressive, more so than any other tax. It
is impossible, moreover, to adjust for these shortcomings through the income tax and
social benefit systems.

And Tax Review 2001:

Executive Summary: Issues Paper.

Adverse impact on social equity

Tobacco tax accounts for 38 percent of total excise revenue. It is paid by only 25
percent of the adult population. A person smoking one packet a day pays over $2,000
ayearinGST-adj usted tobacco tax. i

Tobacco tax, in particular, falls dramatically more heavily on disadvantaged people.
Smoking prevalence is 37 percent among the most deprived New Zealanders, falling
to only 16 percent for the least deprived. Smoking prevalence among MU o is about
twice that of the general population. Among sole parents with dependent children, a
notably low-income group, it is also very high, at 42 percent. No feasible change in
other forms of taxation can address these large vertical and horizontal inequities.

Because excises fare so poorly on normal criteria of fairness and efficiency in raising
revenue, such taxes require a strong alternative justification.

Public spending externalities

Some submissions sought oéregular and substant
modify lifestyles in pursuit of improved health outcomes to meet health system
targets.

Where smokers and drinkers incur additional medical expenses paid for by the
individuals themselves, those costs will be factored into their decisions about smoking
and drinking. That will not be true where public health care is provided free.

We are not convinced that those concerns provide a robust basis for tax policy. It is
not easy to justify singling out smokers and drinkers. The same public health rationale
applies to other lifestyle choices that impose extra costs on the health system.

And in subsequent Overview Paper:

For tobacco and gaming, present levels of taxation appear indefensible on externality
grounds (even if the social spending argument were accepted).

8 Report on Tobacco Taxation in New Zealand



6. Response to the above arguments.

The d6édconsumer s o viernotheayily taying tolbaecot shaull bd rejected on the

grounds of Omar ket failureo, in that consumers al
when they take up smoking, and find it very difficult to quit even if they wish to, due to the addictive

nature of tobacco use.

The bédequityd consequences cannot , however, be put
stated in Tax Review 2001, bear more heavily on t
course, that those in these categories who do manage to quit do also gain substantially. Hence the
case for encouraging quitting by taxation. However, those affected by tobacco taxation need also to
be persuaded that they are not simply Ogweafisamciat o ws
support to smokersoO attempts to quit, thereby i mj

These equity issues, and possible remedies, have been discussed in detail in Section F of Volume |
of this report, and are also discussed in the associated report by George Thomson.

7. Summary i the case for special taxes on tobacco.

9 High taxes on tobacco are for governments a very effective means for gaining extra
revenue.

1 A revenue rationale for levying tobacco taxes is, however, unsatisfactory, indeed
unethical. It in effect has governments sharing purposefully in the profits from
consumption by its citizens of an addictive and toxic substance.

T The 6consumer sovereigntyéd argument against
singling out tobacco for especially high tax rates should be rejected. It does not take
account of the significant Omarket failures
first, that young people take up smoking with imperfect knowledge of the consequences.
Secondly, the addictive properties of nicotine make it difficult to reverse the original
choice on becoming better informed. Thirdly
rest of the community, in the form of the additional publicly-funded health-care costs
caused by smoking, and also the additional health-c ar e costs resulting
smokingo, pl us, for the | atter, ot her cost s
and increased premature mortality.

T Nor are 6bexternal costsdé a sufficient ratio
appears |ikely that smokers contribute cons
costsbdb to the rest of the communi t yecan@mics e d
external costsdé, such as morbidity and mort

sometimes better addressed more directly by means other than taxation, for example
smoke-free legislation.

T The best rationale for highlitobgccdbtaxedpul
argument. Namely that, in addition to helping meet external costs, they deter smoking
and hence promote the public good by improving the public health. High taxes reduce
smoking prevalence and consumption, and thereby reduce not just external costs but
also the 6internal costsé of smoking borne
reduce the increased illness and mortality caused by smoking.

1 The greatest objection to tobacco taxation at the present level, and to further increases
in tax rates, is that the tax is inequitable. It falls particularly heavily on persons in low-
i ncome househol ds. It falls disproportionat

9 A partial solution is to ensure that a growing proportion of tobacco taxation revenues is
made available specifically to aid smokers in quitting, with a substantial part of these_
resources being dir ect dandome lnouskheltspThisapprdddhisr i a
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discussed in detail in the associated report by George Thomson on the setting-up and
utilisation of a dedicated share of tobacco tax revenues for such purposes.

10
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Appendix B: Estimation of New Zealand Tobacco Elasticities

The purpose of this Appendix is to provide the detailed under-pinning for the discussion on
elasticities of demand for tobacco and smoking prevalence in parts A.3 to A.5 of section A in Volume
| of this report. It documents the methodology and data sources for, and results from, estimating
New Zealand tobacco price and prevalence elasticities.
Structure of this appendix:
1. Definitions.
2. Relevant elasticities.
3. Some previous estimates of New Zealand tobacco elasticities.
4. Model specification for current study.
5. Data.
6. Results.
a) Demand elasticities.
b) Prevalence elasticities.
7. Overall Conclusions.

1. Definitions.

El asticities are a measure of Oresponsiveness?o.
n

change expected in some 6édoutcomed variabl e, [ roe
on which it depends.
e = % change in O6r éecygpiablesed econom
% change in 6causal 6 economic variable
If the absolute value of e is less than one (e.g. if 0.75 or 7 0.75) the value is commonly labelled as
Ainel astico. I f the absol uitléori.B)thewlueisscongnordyat er t h
|l abell ed as fAelastico.

2. Relevant elasticities.

In the area of tobacco policy the important elasticities are:

T theéprice el ast fortabacgo productsdTdania thedrédsponsiveness of
demand (quantity purchased e.g. number of cigarettes) to a change in real (inflation-
adjusted) price.

T Note that the pri ceshetrasntdongi t.gtiedommer measuresi t h e
the immediate response to the price change; the latter the response over a longer time
period. In general for most commaodities the long-run response is more elastic than the
short-run response, and this appears to hold for tobacco as well.

T thedi ncome el ast foctobacgo productsd Thahis helrésponsiveness of
demand to a change in real income.

1 thedpr i ciec ietl ya s dfdr tolzaccp grdducts. That is, the responsiveness of
guantity supplied to a change in real price. For the purposes of analyses of the tobacco
products market it is common, and convenient, to assume this elasticity to be infinite in
value. The meaning of this is that cigarette manufacturers are assumed to be able to
meet any change in market demand at unchanged cost. This assumption allows analysis

Vol Il Appendices 11



of the tobacco products market to take the form of a single equation model, of demand
only. That is what is done in the analyses reported here.

1 Thedprice el asticity. Dhatissheredpansivgness ofeharmésénn c e 6
proportion of persons who are smokers to a change in real price.

The purpose of the analyses reported here is to calculate both the price elasticity of demand for
tobacco products and the price elasticity of smoking prevalence. Both are important parameters for
tobacco control policy.

3. Some previous estimates of New Zealand tobacco elasticities.
Elasticities were calculated for the report by Thomson et al (2000); as follows.

Table B.1 Previous estimated elasticities from Deliveries data. Thomson et al (2000).

Price Income Trend (% per yr) ‘
82/83 to 97/98 -0.43 0.38 -2.4%
87/88 to 97/98 -0.75 0.22 -0.7%

Thesee st i mates were t h-&ofgféosrumutl aotfi can ,6 DuosuiBriaeedocd i f f er
multicollinearity problems. The &édincome proxyod s
Household Income per head for the 1982/83 to 1997/98 period. Note that the differences in the

estimated price and income elasticities between the longer and shorter periods were not statistically
significant.

In addition, in a substantial 1981 paper Salter earlier estimated elasticities from data for the 1961-78

period, using both annual and quarterly data. As an income proxy she used retail sales data. She

tested both linear and log-linear’s peci fi cati ons, also using 6l agged
6addictiond variabl e, aarnd elaaticities Hefr results esig ainmoa dataon o f
were the more robust. In brief her preferred results might be summarised as

-0.08 (t-statistic 1 0.87)
0.46 (t-statistic 2.90)
-0.26 (t-statistic -0.87)

Short-term price elasticity

Short-term income elasticity

Long-term price elasticity

These price elasticity values are relatively low. A possible cause is that her study-period was one in
which real cigarette prices were tending to fall, and consumers might well have been relatively
insensitive to price changes of the magnitude seen in the 1960s and 1970s.

4. Model specification for current study.

It is assumed that supply is infinitely elastic so that a single demand equation model is sufficient. A
Double-Log (or 61l ogl ogdé) speci fviewal the convenienastatisticalandl t hr o
mat hemati cal properties of the O6constant el astici
value on the main explanatory variables equals the elasticity of the demand response to those

That is, regressing log of the dependent variable i per capita consumption i on logs of the explanatory variables. See
page 25 of Wilkins et al; World Bank Economics of Tobacco Toolkit; 2001.

Thatis,curr ent year és data | ess previous yearb6s dat a.

Sal ter appealrisndgar & steo O6ll mgel what Wi-l &g & sf eert mwall a twioaud .d cal |
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variables. It is of course unlikely that the actual demand function is precisely of this form, but it is
convenient to assume so.

The estimated demand functions are therefore of the form (logs are natural) T
LogT=a+e*logP+b*logY+c*t+d*log T,

WhereT= quantity of tobacco products released

equivalentsd per person aged 15 and over.

consumption.)
P = real price of cigarettes relative to All Groups Consumer Prices Index.

Y = real private household consumption, all goods and services, per head

t = time, in years. Used as appearing to be the most suitable proxy for real income per head.
T., = Lagged quantity delivered per person 15+. That is, the dependent variable, but now for

the previous year, and as an explanatory
e is the (short-term) price elasticity
b is the (short-term) income elasticity

¢ measures the exponential rate of change over time, due to ongoing influences other than

those specified in the equation.

d is the coefficient on the 6l aggedd tobacco
represent the effect of 6habit 6, t hat i s as

thereforeexpect ed t o be positive. Also the teembici
el asticities, bytewmdiel gshgcthieedsaied.tand 0O

The estimated 6édsmoking preval enced f unntvarialdenis

Smoking Prevalence, rather than consumption per head.
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5. Data

Table B.2.

Data-set used for estimation of Tobacco Elasticities

Calendar
Year

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Notes:

Data used in Econometric Analyses of
tobacco Consumption and Prevalence Data

Cigarettes
delivered

Number

Cigpc
3253.5
3170.2
3168.4
3072.4
2974.1
2858.4
2906.4
2833.7
2770.4
2778.0
2493.0
2308.2
2332.0
2325.6
1894.0
1989.3
1796.0
1628.2
1598.2
1530.3
1537.5
1559.7
1498.6
1431.8
1364.6
1409.8
1191.2
1250.9
1075.1
1060.9
1100.9

1. Cigarettes per capita include loose tobacco ‘cigarette equivalents’,
calculated as one cigarette equivalent per 0.80 gm of loose tobacco.

Real Price Private

Index:

Jun-99

=1,000

Price
379.8
369.3
377.1
361.1
361.9
365.1
367.1
372.6
401.1
396.7
418.4
467.8
528.6
539.4
641.1
673.5
745.6
813.4
817.1
806.2
796.0
834.6
860.6
937.1
999.2
1107.6
1194.5
1198.2
1222.7
1231.3
1240.8

Household
per adult 15+ Cigarettes Consumption.
& Tobacco Per capita
June '99 prices

$

PHCpc
13431.1
13013.5
12735.8
12789.8
13053.3
13100.6
13273.0
13018.7
13200.5
13886.1
14000.4
14547.8
14304.6
14672.4
14838.1
14615.3
14093.7
13992.9
14195.0
14750.2
14984.0
15342.8
15655.4
16007.8
16600.8
16736.5
16984.1
17333.0
17852.3
18403.7
18857.1

Time
1

O~NO O~ WN

©

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Lagged
Cigarettes
delivered

per adult 15+

Number

Prevcigpc
3140.8
3253.5
3170.2
3168.4
3072.4
2974.1
2858.4
2906.4
2833.7
2770.4
2778.0
2493.0
2308.2
2332.0
2325.6
1894.0
1989.3
1796.0
1628.2
1598.2
1530.3
1537.5
1559.7
1498.6
1431.8
1364.6
1409.8
1191.2
1250.9
1075.1
1060.9

Prevalence:
Percent of
15+ population
smokers.

%

PrevAll

33
32
30
30
30
29
27
28
26
27
27
27
27
26
26
25
26
25
25
25
25
23
235

2. Real Price Index: Cigarettes & Tobacco sub-group Consumer Price Index (CPI),
CPYQ.SE9G1, relative to All Groups CPI.
3. Private Household Consumption series from NZ System of National Accounts (SNA);

divided by total resident population all ages, deflated by CPI.

4. Prevalence data from AC Nielsen annual surveys.
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6. Results.

A: Demand elasticities.

The first two of the tables starting on the following page are for estimates of demand elasticities. The
first table covers the whole period from 1975 till 2005. The second is for the shorter period from
1984 to 2005, excluding the pre-1984 period during which there appears to have been no
substantial real cigarette price changes.

I n each
terms of the logs of the data in the above data-s e t

between a number of the explanatory variables, with real price and real incomes both increasing
strongly with time, whilst lagged consumption per head is falling. This is clearly apparent in the two
correlation coefficient tables just below. Multi-collinearity in itself does not lead to biased estimates,
but it certainly causes a large increase in standard errors of the elasticity estimates, and hence
reduces the precision of the individual estimates. A possible solution is to fit the equations to
fferencedd
nates

6di
el i mi

cadief bert &an

dat a.
t h & thétime nerddndependent aftedoomic causes can now be

Odetd and

That i s

6di
(with t

f f edifferencee résblts areis u |

he exception
exponential growth is assumed). The problem with these data is that there is high multi-collinearity

, data in

regarded as being shown by the intercept term. The price paid is a relative increase in the size of

error terms.

A priori expectations are for a negative price elasticity, a positive income elasticity, and a positive
coefficient on the lagged dependent variable.

Correlation Coefficient Matrix 1975-2005
LnCigpc  LnPrice LnPHCpc  Time _nPrevcigpc
LnCigpc 1
LnPrice -0.989128 1
LnPHCpc -0.925983 0.918946 1
Time -0.987342 0.976949 0.942471 1
LnPrevcigr 0.985417 -0.983706 -0.929667 -0.984137 1
Correlation Coefficient Matrix 1984-2005
LnCigpc  LnPrice LnPHCpc  Time _nPrevcigpc
LnCigpc 1
LnPrice -0.981852 1
LnPHCpc -0.858727 0.838055 1
Time -0.978122 0.974064 0.920813 1
LnPrevcigr 0.968935 -0.968458 -0.862063 -0.980131 1
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Table B.3

Demand Equation estimates i 1975 to 2005

Dependent Variable: Annual 'Cigarettes Released' per person aged 15+

1975 to 2005

Equations: All log-linear
Period  Variables

1975-2005  All
1975-2005Less lagged

dependent variable
1975-2005Less Time
1975-2005Less Time & lagged

dependent variable

1975-2005 Price only

1975-2005Price and Time only

Equation:
Period  Variables
1976-2005  All

1976-2005Less lagged
dependent variable

1976-2005 Price only

Note: Hork

Intercept

8.6

9.7

9.7

15.6

12.7

10.7

P <0.001

Undifferenced
Regression Coeffficients
(95% confidence intervals)

LnPHCpc Time

LnCigpc

Lnprice LnPrevCigpc

-0.397 0.113 -0.018 0.091
(-0.60; -0.19)(-0.31; 0.54)(-0.030; -0.007)-0.22; 0.40)

-0.43 0.105 -0.02
(-0.59; -0.27)(-0.32; 0.53)(-0.030; -0.010)

0.35
(0.04; 0.65)

-0.49 -0.17
(-0.71; -0.26)(-0.63; 0.28)

-0.71 -0.36
(-0.83; -0.60)(-0.81; 0.09)

0.8
(-0.84; -0.76)

-0.43 -0.019
(-0.59; -0.27) (-0.027; -0.011)
Differenced DLnCigpc

Regression Coeffficients
(95% confidence intervals)

DLnprice  DLnPHCpc Time (Intercept DLnPrevCigpc

-0.61 -0.36 -0.025 -0.49
(-0.99; -0.24)(-1.25; 0.53) (-0.053; 0.003Y-0.79; -0.18)

-0.57 -0.21 -0.011
(-1.01; -0.14)(-1.25; 0.82) (-0.042; 0.20)

-0.014
(-0.041; 0.013)

-0.56
(-0.99; -0.13)

Adj. R?

0.987

0.987

0.982

0.979

0.98

0.999

Adj. R?

0.38

0.15

0.18

F (Signif.)

551.3

F (Signif.)

6.9
0.0014

3.6
0.4

7.28
0.012
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Table B.4

Demand Equation estimates i 1984 to 2005

Adj. R? F (Signif.)

0.97

0.97

0.97

0.97

0.96

0.97

Adj. R* F (Signif.)

0.37

0.17

0.17

Dependent Variable: Annual 'Cigarettes Released' per person 15+
1984 to 2005
Undifferenced LnCigpc
Equations: All log-linear Regression Coeffficients
(95% confidence intervals)
Period  Variables Intercept  Lnprice LnPHCpc Time LnPrevCigpc
1984-2005 All 7.2 -0.36 0.3 -0.027 -0.001
(-0.75; 0.03) (-0.64, 1.23) (-0.068; 0.013) (-0.48; 0.47)
1984-2005Less lagged 7.2 -0.36 0.3 -0.027
dependent variable (-0.73; 0.02) (-0.51,1.11) (-0.056; 0.011)
1984-2005Less Time 11.8 -0.55 -0.24 0.22
(-0.82; -0.28) (-0.73; 0.25) (-0.14; 0.57)
1984-2005Less Time & lagged 15.5 -0.7 -0.36
dependent variable (-0.82; -0.57) (-0.82; 0.11)
1984-2005Price only 12.6 -0.78
(-0.85; -0.71)
1984-2005Price and Time only 10.6 -0.45 -0.018
(-0.72; -0.18) (-0.034; -0.003)
Differenced DLnCigpc
Equation: Regression Coeffficients
(95% confidence intervals)
Period  Variables DLnprice DLnPHCpc Time (Intercept) DLnPrevCigpc
1985-2005 All -0.69 -0.59 -0.02 -0.47
(-1.29;-0.09) (-2.16; 0.98)  (-0.08; 0.04)  (-0.86;-0.09)
1985-2005Less lagged -0.8 -0.81 0.011
dependent variable (-1.49; -0.12) (-2.59; 0.96)  (-0.05; 0.073)
1985-2005 Price only -0.67 -0.008
(-1.29; -0.06) (--0.053; 0.038)
Note: P <0.001

159.9

*kk

225.8

*hk

101

*hk

290.7

*kk

531

Fkk

346

*hk

4.9
0.012

3.06
0.072

5.2
0.034

Taking first the results for the 1975-2005 period. The un-differenced equations point reasonably
consistently to a short-term price elasticity of about i 0.40, a short-term income elasticity of about
0.11 (although the income elasticity coefficients are throughout not significantly different from zero).
Also the coefficient on the lagged dependent variable is 0.09, implying long-term price and income
elasticities about one-tenth higher ( = 1/(1-0.09) ); namely 1 0.44 and 0.12 respectively. The time
trend is about 2 percent per annum downwards, presumably reflecting societal changes in smoking

habits rather than economic factors.

The
0.60) but
dependent variable.

The results for the shorter period 1984 to 2005 do not suggest any significant change is needed to

add little.

the conclusions for the 1975-2005 data-set.

B: Prevalence elasticities.

The results of

t he

6preval enceb

more robust and consistent than those above for demand elasticities.

Again the income variable appears to be of little value for the estimations. The results point fairly

anal

6di f fer enced®&008impysonmewhathighergrnice elasti@ites
ot her wi se

(-0.55t07
T h e the lagged s

yses

Wr «(

gi V¢

or (

generally to a O6pr eval e-0.20ePemdpsatisetsourndest spatificatibns aréh e
those | imited to justinmmedeg drhce dthri erdd @ guaniéeamled :
series, and thd esenacred 6i rs etrhee sddiTfhese i

showi
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0.17 and 7 0.18 respectively, plus a gentle, though statistically non-significant, downwards time

trend.
Table B.5 Prevalence Equation estimates 1 1984 to 2005
Dependent Variable: Smoking Prevalence all persons aged 15+
1984 to 2005
Equations: All log-linear Undifferenced LnPrevall
Regression Coeffficients
Period  Variables (95% confidence intervals)
Intercept  Lnprice LnPHCpc  Time LnPrevCigpc Adj. R* F (Signif.)
1984-2005  All 52 -0.19 -0.07 -0.001 0.007 0.890 431
(-0.43; 0.05) (-0.53; 0.39)(-0.017; 0.01¢ (-0.50; 0.52) ok
1984-2005Less lagged 5.2 -0.19 -0.07 -0.001 0.895 60.9
dependent variable (-0.40; 0.02) (-0.51; 0.38)(-0.017; 0.015) ok
1984-2005Less 'Income’ variables 4.5 -0.17 -0.003 0.9 95.8
(-0.32; -0.02) (-0.011; 0.005) ok
1984-2005Less Time & lagged 55 -0.2 -0.09 0.9 96.3
dependent variable (-0.26; -0.14) (-0.31; 0.14) i
1984-2005Price only 4.8 -0.22 0.9 195.2
(-0.26; -0.19) ok
Differenced DLnprevAll
Equation: Regression Coeffficients
(95% confidence intervals)
Period  Variables DLnprice DLnPHCpc Time (Interce DLnPrevCigpc Adj. R* F (Signif.)
1985-2005 All -0.27 -0.21 -0.007 -0.58 0.26 3.33
(-0.60; 0.07) (-1.08; 0.66)(-0.036; 0.02: (-1.01; -0.16) 0.044
1985-2005Price only -0.18 -0.005 0.01 1.23
(-0.53; 0.16) (-0.030; 0.020) 0.28
Note: ok P <0.001
7.  Overall Conclusions.
Demand elasticities.
The results are consistent with an overall price elasticity of demand of about 10.45, with a

short-term elasticity perhaps somewhat lower at about i 0.40. These values are statistically

significantly

statistically significantly different from zero.

di ffeeénvaframl eemake$hendgenemal
overall fit, with the best estimate of the income elasticity of demand being about 0.12, but this is not

Equations with only the price variable as explanatory variable give higher price elasticities, of around

1 0.80. But these elasticities are over-estimates as there were undoubtedly other factors, such as

smoke-free legislation and changes in social attitudes to smoking, driving down consumption in

addition to the increases in the real price of smoking. The addition of a time trend to try and account
factors

for these other

yields |

ower

val ues

as high as 1 0.56 and i 0.67). On the available data it is not possible to completely separate the

effects of price increases from the effects
Prevalence elasticity.

The results here are rather more robust and
preval encé@®@200f about

for

of 6

cons
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Appendix C: The Health Costs and Economic Costs of
Smoking to New Zealand

Contents:

Il Eastondbs 1997 estimates of 1990 Smoking Cost s
.. Eastonds estimates, updated to 2005.

Ill.  Cross-check against Collins and Lapsley estimates for New South Wales.

IV.  Conclusions.

Tables:
1. Eastondés estimates of the Social Costs of Tob
Estimated additional NSW population in the absence of smoking June 1999.
Estimated additional New Zealand population in the absence of smoking. 2005.
Average weekly income, by gender. June Quarter 2005. New Zealand.

o bk~ w D

Average weekly income, estimates by gender and age-group. June Quarter 2005.
New Zealand.

Phillips et al (1992) estimates: 1989 Smoking-caused health-care costs.
Estimates of the Social Costs of Tobacco Use. New Zealand. Updated to 2005.
8. 1998/ 99 NSW estimates of O6Tangibled Cost comp
equivalents.
The process followed in this Appendix isto 1

T Di scuss the esti mat e sThd SuciaECGoststobTobacco Us®add r e p o
Alcohol Misuse

1 Update these, with changed assumptions where necessary, to 2005.
T Cross-check against the Collins and Lapsley (2005) estimates for New South Wales in
1999, allowing for different population size.
Key sources:
Key sources in the |literature sonbdthaen deo pdlcu sodd Oeer:
1. Eric Single et al. WHO. 2" edition. 2003. International guidelines for estimating the costs of
substance abuse. Provides guidance on the theoretical and measurement issues involved.

And the following applications in Australia and New South Wales in particular.

2. Collins and Lapsley. 2002. Counting the cost: estimates of the social costs of drug abuse in
Australia in 1998-9. Commonwealth Department of Health and Ageing.

3. Collins and Lapsley. 2005. Counting the costs of tobacco and the benefits of reducing
smoking prevalence in NSW. NSW Department of Health.
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FEastonds 1997 estimates of 1990 Smoki

Eastonds 1TBeSéciapCagtsofrTobacco Use and Alcohol Misuse, estimated social costs
for New Zealand in 1990. Table 1 below summarises his results.

Table 1 Eastonb6s estimates of the HNewdeadnd®©st s oI
$mn. |

Intangible

Effect of population mortality 14,000

Effect of population morbidity 7,250

Tangible

Reduced production from mortality 400

Reduced production from morbidity 145

Additional resources from consumption 580

Additional resources from not having to treat induced diseases and other 205

conseguences

Smoking-induced fires 15

Less Benefits from consumption -125

Total Intangible Costs 21,250

Total Tangible Costs 1,220

Tangible Costs as percentage of GDP 1.7 percent

Population Loss: 70,000 (of 3.35 million December 1990) 2.0 percent

TheitemsinEast onés table are as foll ows.

Intangible effect of population mortality.

This consists of the life-years lost because of the diminished population resulting from tobacco-

caused premature mortality. Easton calculates this loss as 70,000 life-years in 1990, on the basis of

the estimated average reduction in life expectancy for smokers. That is, an extra 70,000 people

would have been alive, increasing population by about 2 percent. Each life-year lost is then valued

at $200,000, on the basis of New Zealanders being willing to pay in 1990 prices approximately $2

million to sav®8"a o6statistical |ifed

Intangible effect of population morbidity.

This is the burden of the poorer health-related quality of life as a result of previous smoking. In what

Eastoncall s a Oheuristic indirect estimated he assume

Y This 6Value of Statistical Lifed of $2 mill ithelmasisof n 1990, v
6wi | | impganyeds ssurveys carried out at that time (Miller and G
with changes in the average ordinary time wage rate, reaching a value of approximately $2,750,000 by 2005.

" Thelinkfom 6Value of statistical -y éd 200 t @s s hme d Val diesodumt sit at
annum. Also it assumed that the d46statistical l'ifed i-s valu

30s currently, representing the value of remaining years of life expectancy at that age.
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were smokers in 1990 (about 725,000) suffered on average a 5 percent deterioration in the quality of
their health. This loss is valued at $10,000 per person, leading to the estimated $7,250 million.

Note that Collins and Lapsley chose not to att em
morbidity costs). That is they do not include 1in

Reduced production from mortality.

Of the 70,000 6émissing |livesd some 11,000 were e:
percent (between ages 35 and 59) would have been in the labour force, or 8,700, amounting to 0.55

percent of the labour force. Therefore GDP would also have been 0.55 percent larger, by $400

million.

Reduced production from morbidity.

Easton used an earlier Collins and Lapsley estimate (1996) of a production loss (excluding
absenteeism) in Australia from tobacco-induced morbidity equal to 0.06 percent of GDP. For New
Zealand this would equate to $45 million. Absenteeism was estimated at one working day per year
for smokers and ex-smokers, numbering 400,000, giving a net production loss of $90 million. The
total is around $135 million a year.

Additional resources from consumption.

Consumption expenditure on tobacco products was estimated at $580 million without excise duty
(but including GST).

Health sector spending.

This is obtained by adjusting the Phillips et al (1992) estimate of $185.4 million for 1989 to $205
million in 1990.

Benefits from consumption.

Using the earlier Collins and Lapsley (1996) estimate that 89 percent of all tobacco consumption in
Australia was addictive, Easton assumed that consumption benefits amounted to 11 percent of
outlays (including excise duties) or $125 million.

Other costs.

A further cost estimated by Easton, and added here to the above table, was that of smoking-induced
fires, assessed by him at a order of magnitude of about $15 million per year. Litter costs were also
mentioned, but no attempt made to value them.

It is of interest to update Eastonds estimates, l
better data and assumptions.

Il Easton6s esti mat es, updated to 2005

Lost population.

Quite complexmodeli ng of t he demdarcaphaild dcsouretqauri r ed i n
population numbers and structure as they would have been in the absence of tobacco consumption.

The methodology of such a model for the New South Wales population is described in Appendix A

of Collins and Lapsley (2005), and some of its limitations also discussed. Note that in this, as in

most such modeling, no attempt has been made to quantify births that did not take place because of

lives lost through tobacco usage.

Modeling in this detail has not been carried out for New Zealand. However, Collins and Lapsley
include a table for New South Wales with a breakdown by age and gender of the estimated

Vol Il Appendices 21



additional population in the absence of smoking. That table (Table 24, Appendix A; op. cit.) is shown

below.

The demographic histories and population structures of Australia and New Zealand are similar, so it
is reasonable to suppose that similar results, appropriately adjusted for population size, would also
hold for New Zealand. The following table 3 applies these results for NSW to estimate the additional

population New Zealand would have had in 2005, had it not been for tobacco. The total is 62,800 or
2085 @f e nt

1.5 percen

t of

New Zeal
the total 51,000 or 82 percent would have been aged 65 or over.

andos

esti ma

ted

These 62,800 persons would have been alive in 2005 if they had not smoked tobacco. The loss due
to mortality in that year is therefore 62,800 life-years.

In comparing this estimate wi t h

than currently.

t hat of

Eastonods,
noted that Easton made use of the smoking prevalences of the time, which were of course higher

Table 2.

Age Male Female Total
0-4 75 13 88

5-9 133 63 196
10-14 233 158 391
15-19 237 170 407
20-24 333 247 580
25-29 384 293 677
30-34 522 386 908
35-39 647 456 1,103
40-44 848 560 1,408
45-49 1,172 650 1,822
50-54 1,690 736 2,426
55-59 2,341 840 3,181
60-64 4,165 1,424 5,589
65-69 7,321 2,434 9,755
70-74 11,370 3,963 15,333
75-79 13,854 5,459 19,313
80-84 11,305 5,299 16,604
85+ 12,613 7,779 20,392
Total 69,243 30,930 100,173

Source:  Collins and Lapsley, 2005. Table 24, Appendix
These numbers were scaled down by a
population to that of New South Wal

that

s 2.0

Estimated additional NSW population in the absence of smoking June 1999

factor of

es

n

2001.

2001; New South Wales population at 7 August 2001, from www.citypopulation.de ). The resulting
numbers were then adjusted for New Zealand resident population growth from 1999 to 2005,
separately for males (7.0 percent growth) and females (6.7 percent growth). The results are as in

Table 3.
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Table 3. Estimated additional New Zealand population in the absence of smoking 2005

Age Male Female Total
0-4 47 8 55
5-9 83 39 123
10-14 146 99 245
15-19 149 106 255
20-24 209 155 364
25-29 241 183 424
30-34 328 242 569
35-39 406 285 692
40-44 532 351 883
45-49 735 407 1,142
50-54 1,061 461 1,521
55-59 1,469 526 1,995
60-64 2,614 891 3,505
65-69 4,594 1,524 6,118
70-74 7,135 2,481 9,616
75-79 8,694 3,418 12,112
80-84 7,095 3,317 10,412
85+ 7,915 4,870 12,785
Total 43,454 19,363 62,817

Valuation of lost life-years.

Lostlifeecy ear s are a sensible O6natural unité measure
in general unnecessary to attempt to put a dollar value on lost life-years.*? Because, however, this is

a common practice, as in both Easton and in Collins and Lapsley,* the calculations are gone

through here also.

In brief the o6Value of Statistical OrafsppdSafety New .
Aut hority, u sto-magy @ wmnd tl h ndgsn,esads being NZ$S2 million
earnings growth since has taken the value to approximately $2.75 million in 2005. Following the
Easton approach, but assuming that a discount rate of 5 percent per annum is more appropriate
than his 10 percent perannum,**gi ves t he o¢6Val ueyodr @ &% alhéisng cMZI$

12 Amongst the problems introduced are that two estimation methods of valuing life are used in different papers and give

guite different results. The ediscountedstrearn gf lost eatnitgs, giees hushd, cal c u

| ower values than the theotoeay & ad g [Jhed@eomwthis. Decémber 4"6a1v8i9131. i nogTrhees
price of Iife. Why an Americandés |ife is worth twice as mu
Collins and Laps/| o ayuds ea pap réownai clhl.i n@nnee srseason for the diffe
sourcesi s that Collins and Lapsley assume the oO6Val

ue of a St a
t

assumption that it is at O6baverage age6. The mos i mportant

3 Collins and Lapsley appear to value a life-year at about A$48,000 in 1999.

4 A discount rate of 10 percent per annum was more or less standard for public sector investments in New Zealand

through the 1990s. Recently lower rates have gained greater acceptance. Pharmac has adopted a discount rate of 3.5
percent for evaluation of pharmaceuticals proposed for subsidy. The rate of 5 percent is used here as reasonably
typical of rates used in other jurisdictions such as Australia.
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2005 dollars. This is as against NzZ$200, 000 in 1
calculations.™ *°

For these numbers the total mortality cost of 62,817 persons missing from the population because of
smoking in New Zealand in 2005 is estimated as $8,637 million.

Population Morbidity.

Eastonbs approach, for which he dloasitmseltedgugithe at
of |l ifed can be calculated as assuming 750, 000 c
guality of life of 5 percent. This can be regarded as encompassing also increased morbidity of ex-

smokers and passive smokers. The health loss in a year is therefore 37,500 Quality-adjusted Life

Years (QALYs). Valued a QALY at NZ$137,500, the same as a life-year, this total monetary value of

the loss is NZ$5,156 million.

Other information suggests this could be on the high side. Analysis of detailed data in the Ministry of
Heal t hés 19 90ur Healtb Our Future,}’ esimg Disability-adjusted Life Years (DALYS)
rather than QALYSs, suggests a DALY to YLL (Years of Life Lost) ratio of about 1.3 is more
appropriate for smoking as a risk factor.

Using this ratio of 1.3 implies an annual health loss due to tobacco-induced morbidity of 18,845

QALYs, which could be valued at NZ$2,591 million in 2005. That is, this alternative approach

reduces the estimates by nearly a half. For the tables and discussion that follow, it is assumed that

this more conservative estimate, than that of Ea:

Lost production from mortality.

Updated estimates have been calcul at ed h3eabore bas:¢
for New Zealand. Average earnings from Wages and Salaries, and Self-employment, sourced from

the June quarter 2005 NZ Incomes Survey, are applied to these population numbers. An initial

adjustment of the source data is to derive estimated average earnings by gender in each age-group,

applying the over all ages gender ratio. The two tables following contain the relevant source data.

Note that the average earnings numbers are for the whole population in each age-group, whether in

the work-force or not.

> The difference between the estimate used here and that of Easton is due in good part to differences in the discount
rate used. This is when matching the sum of future discoun
Contrary to what might be expected, the higher the discount rate, the lower the sum of discounted life-years, and hence
the highereach life-y ear 6 s val ue needs to be to match the Value of St

16 An additional issue here is that results in the literature suggest that the worth of life-years, and QALYs, varies with the

age of the recipient. People tend to give more preference to an extra life-year being received by a child rather than by
an old person. Busschbach et al 1993.

"' The publication calculates the fburden of dngsneokingeanthef or var
form of DALYs, made up of the sum of Years of Life Lost from premature mortality, plus any morbidity or disability-
caused reduction in the quality of life.
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Table 4.

The ratios at the foot of Table 4 are applied to the age-group average earnings in Table 5 to get the

Average weekly income, by gender. June Quarter 2005. New Zealand.

$ Aged 15 years and over
Wages and Self- Sum
Salaries employment
Males 485 156 641
Females 283 51 334
Total 381 102 483

Source: Labour Market Statistics 2005. From NZ Income Survey
Ratios: Males/Total 1.327
Females/Total 0.692

average earnings by age-group and gender in the right-hand columns of that table.

Table 5. Average weekly income, estimates by gender and age-group. June Quarter
2005. New Zealand.
Age- Wages and Self- Sum Estimated Estimated
group Salaries  employment Male Female
15-19 117 2 119 158 82
20-24 335 9 344 457 238
25-29 488 40 528 701 365
30-34 535 106 641 851 443
35-39 530 147 677 898 468
40-44 552 168 720 956 498
45-49 553 205 758 1,006 524
50-54 501 175 676 897 467
55-59 443 174 617 819 427
60-64 318 143 461 612 319
65 + 36 25 61 81 42
Total 381 102 483 641 334
Source: Statistics NZNZ Income SurveyJune quarter 2005
Applying these Table 5 income estimates to

required estimates of lost production in employment. The estimated lost production amounts to

NZ$568 million in 2005.
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