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Update on Smoking Costs to Society

INTRODUCTION

The effects of tobacco use on ones hedth are wdl known, and are documented in detaled
and rdidble sdentific reports  In 2001, Hedth Canada estimated that 21%' of desths in
Canada were dtributed to smoking. On the other hand, estimates for the totd cost of smoking
incurred by the whole of society, vary considerably.

In Canada, few dudies have been released concerning the evauation of codts reated to
anoking. For example, Sngle et al. (1996) and Kasarman (1997) have evauated, for 1992
and 1991, respectivdy, direct hedth care costs (hospitdization, medicad care, and drugs),
indirect productivity and revenue losses due to illness and desth, and tobaccordated fire
expenses  As for the Conference Board of Canada (1997), its studies were limited to the
edimaed cost to employers increesed absentesism, decreased productivity, increased
insurance premiums, and operating and maintenance codts for smoking arees.  However, these
figures are drawn from dudies that are a few years old and do not include certain codts, such
as those caused by sscond-hand smoke.

Consequently, the present gtudy provides an overview of the cods atributable to smoking,
based on various sources, and provides updated data for 2002. Where more recent data were
avalable, the methodology of previous dudies was replicsted and new estimates were
cdculated. When this was not possble, we updaed the figures quoted in reports, taking into
account a price index. This update dlows to compare the total amount of taxes generated by
snoking with the totd cods atributable to smoking, and to detemine whether there is a
shortfal for society.

Codts reaulting from smoking can be grouped under six main caegories (1) hedth @re codts,
(2) costs incurred by employers, (3) prevention and research codts, (4) codts of fires caused by
gnoking, (5) coss linked to premature death, and (6) codts specific to secondthand smoke
This andyss reviews and updates these codts, and quantifies them on an annud basis (in 2002
dollars). We give a description of the methods used to caculate eech cost and indicate the
origin of data used. Hence, it is possble to determine the proportion of the totd cost
atributable to each category.

1. HEALTHCARECOSTS

Direct hedth cae codts ditributed to anoking condst of three dements hospitd care
expenses, medica care expenses, and drug expenses.

1.1 Hogspital and Medical Care Expenses

In order to evduae hedth expenses due to smoking, we refer to a study conducted by
Harrison, Feehan, Edwards, and Segovia (2003), which is the most recent one based on
Canada data  Its drength lies in the use of an econometric gpproach, rather than that of
reaive ridgé. In fact, approaches in tems of redive risk limit expenses to the scope of
illnesses for which there is sufficient medicd evidence linking them to smoking (for example,

b Makomaski Illing and Kaiserman (2004) found that 25% of deaths in Canada were attributable to tobacco
usein 1998. Thisfigureis higher than that of Hedlth Canada since it includes passive smoking and
associated children’s degths.

For an approach in terms of relative risks, see Kaiserman (1997).
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Update on Smoking Costs to Society

lung cancer). Yet, other illnesses, not initidly caused by tobacco, could be complicaied or
aggravated by smoking. Hence, an econometric approach is more generd, as it takes into
account some of these indirect effects dso requiring hedlth care.

Harison et al. (2003) edimate that among the adult population of Newfoundland, 12.4% of
hospitd costs and 7% of expenses in doctors vists were atributable to smoking during the
19921999 period In Newfoundland, however, the smoking rate is dightly higher then for
the res of Canada in 2001: 25.7% in Newfoundland veraus 21.7% in the res of Canada
Consquently, we can adjus the proportions of hedth cods dtributable to smoking in
Newfoundland by 84.4% (21.7/25.7) to obtan those for the whole of Canada Thus, on a
naiond leve, we find that 10.5% of hospitd costs and 5.9% of expenses in doctors vists
were attributable to smoking.

The Canadian Institute for Health Information (CIHI)® provides relevant information on
hedth expenses by dlocation o fund in Caneda for 2001. Hospta costs totded $32,396.7 M
and expenses in doctors vidts $139784 M. To determine expenses dtributable to amoking,
we firsg converted these figures into 2002 dollars, and then gpplied the rate of hedth care use
by the adult populdion* and the share of cods atributable to smoking. The rates of hospita
and medicd sarvices used by the adult populaion were cdculated by multiplying the share of
the whole adult population (20 years and older) by fectors reflecting the higher use of hedth
care by adults than by children. According to Harison et al. (2003), these rates are 1.22 for
hospital services and 1.18 for doctors vidts respectivdly.  As adults represent 75% of the
Canadian populaio™, the utilization rates of hospitd and medicd services by the adult
population are 91.5% and 835% respectivdy. Detals of these cdculdions ae shown in
Table 1.

Tablel:
Hospita and Medicd Care Expenses

Hospitds Doctors Tota
Tota expensesin 2001 (in current dollary (A) 32,39%6,700,000 13,978,400,000
Tota expensesin 2001 (in 2002 dollars) B) 33,120,340,000 14,290,630,000
Proportion used by adults © 91.5% 88.5%
Share of expenses attributable to tobacco (D)® 10.5% 5.9%

Expenses attributable to tobacco for the adult $3,182,036,666 $746,185,245 $3928,221,911
population (in 2002 dollars) (= B*C*D)

1.2. Prescription Medication Expenses

Sudies by Sngle et al. (1996) and Kaiserman (1997) produce figures that are quite different
with regard to additiond cods in prescription medication due to smoking. Single et al. (1996)
found a cogt of goproximady $500 million, while Kasaman (1997) edimae it to $2

®  http://securecihi.calcihiweb/enmedia_17dec2003 tab c.1.1 ehtml (sitevisited January 14" 2004).

Therates of hedth care use calculated by Harrison et a. (2003) relate only to the adult population. Total
expenses provided by the CIHI however, relate to the whole population.
> gSatistics Canada (2003).
Harrison et d. found 12.4% and 7% which we have adjusted, taking into acoount the lower incidence of
smoking in thewhole of Canada compared to Newfoundland.
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million. This difference dems from Kasarman's subtraction of the updated cost of unused
medication following desth (medication thet would have been used had the person not died
prematurely).

By usng the inflation rate of prescription medicaion, as wdl as the vaying number of
smokers between 1992 and 2002, we obtain cost edimates for 2002 of $427 M and $21 M, for
Snge @ al. (1996) and Kaseman (1997), respectivdy. As we deem Kaserman's method
more appropriste, we have retained the amount of $21 M for the cost of prescription
medication.

Therefore, annual costs in health care (hospitalization, medical care, drugs) resulting
from smoking amount to $3,928 M in 2002.

2. COSTSINCURRED BY EM PLOYERS

In this section, we edimate the additiond cog, from the employers perpective, of a pogtion
hed by a waker who smokes, as compared to one filled by a nonsmoker. Our evadudion of
this additiond cogt is based on the following four factors increased absentesism, decreased
productivity, higher life insurance premiums, and maintenance cogts of smoking areas.

2.1. Increased Absentegism

In order to edimate the cogt of absentedsm atributable to smoking in Canada, it is necessary
to cdculae the following [Parratt, Godfrey, Raw (2000)]:

- Prevaence of smoking amongst employees in Canada;
- Labour productivity;
- Additiond absentesism of smokers, compared to non-smokers.

Smoking prevdence in the Canadian population is edimated a 24% for men and 20% for
women. This prevdence is gpplied to the labour force in order to obtain an esimate of the
total number of smoking employees in Canada

To cdculate the loss of productivity caused by smoking, we used the gpproach of human
capitd and assume that the value of productivity loss is equd to the wage. Average wages are
used to gpproximate labor productivity. In Canada, in 2002, the average hourly wage for
employees was $19.62 for men and $15.98 for women.

Data on differences in absentegism between smokers and nonsmokers are drawn from the
1994 Enquéte sociale générale, by Statistics Canada’. The average number of sick days for
current smokers and former smokers was etimated a 135 per year, ad 11. for those who
never smoked Therefore, non-smokers were dosent 1.8 days less per year than
smokersTable 2 summarizes the different sages of cdculaion (in 2002 dallars).

" Thisisthelatest survey available for thistype of information.
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Table2:
Cost of Increased Absentesism
Mae Employees Femde Employess Tota

Number of employees (A) 6,708,100 6,470,800 13,179,000
Prevalence of smoking ((3)] 24% 20%
Estimated number of employees who smoke (C=A*B) 1,609,944 1,294,160 2,904,104
Number of additiona hours of absence per year for 23,183,194 18,635,904 41,819,008
smokers (D=1,8*8*C)

Average sdary per hour in 2002 (B $19.62 $15.98
Cost of absenteeism (=D*E) $454,854,258 $297,801,746 $752,656,004

The totd cogt of smoking in terms of increesed absentesism is thus evduated a over $750
million per year.

2.2. Decreased Productivity

This category quantifies the cot to employers due to employees taking cigarette bresks
during the workday. Our evaduaion is based on the methodology used by the Conference
Boad of Canada (1997). The cdculaion agpplies only to employers who do not dlow
employess to smoke in thair immediate workplace: The annua productivity loss results from
the fact that employees leave workplaceto smoke.

According to the latlet Enquéte de surveillance de I'usage du tabac au Canada (2001), the
average Canadian smoker has a daly consumption of about 16 cigarettes (gpproximatey 17
cigarettes daly for men and 15 cigaettes daly for women).If we assume, as in the
Conference Board of Canada sudy, that an individud deeps for 8 hours, the period of eght
hours of work represents hdf the time an employess is avake.  When an employee is not
dlowed to smoke in the workplace, there is usudly a tendency to smoke more outsde of work
hours. We assume therefore, that only one quarter of cigarettes smoked during the day (4) are
consumed during work hours.  If an employee smokes one cigarette & each of two bresks and
one & lunch time, there remains one to be smoked during time that is not desgnated as a
bresk period.

Assuming that an employee requires ten minutes to smoke a cigarette and five minutes to get
to the smoking area and back, a smoker spends in tota an average of fifteen minutes per day
on smoking rituds, hence wasted time. We usad the average hourly wage to cdculate the
opportunity cost of smoking. To express this cod on an awnua beds we determined the
number of workdays in a year. Since the cdendar year conssts of 365 days, we exduded 104
days for weekends, 10 for holidays 15 for vacation days and 7 for sick days”, thus leaving
229 workdays. Table 3 summarizes the different stages of cdculation (in 2002 dollars).

8 Accordi ng to Statistics Canada sEnquéte sur la population active (2001), the number of sick days

corresponds to the average number of days aworker loosesin Canada due to illness or incapacity.
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Table3:
Cogt of Decreased Productivity

Mae Employees Femae Employees Tota
Number of employees (A) 6,708,100 6,470,800 13,179,000
Prevaence of amoking (B) 2% 20%
Egimaed number of employees who smoke 1,609,944 1,294,160 2,904,104
(C=A*B)
Number of hours per day dlotted to the rituad of 402,486 323,540 726,026
smoking (D=0,25*C)
Number of hours per year dlotted to the ritua of 92,169,294 74,090,660 166,259,954
smoking (E=229*D)
Average sdary per hour in 2002 (3] $19.62 $15.98
Cost of decreased productivity (=E*F) $1,808,361,548 $1,183,968,747 $2,992,330,295

The totd cogt of smoking in terms of decreased productivity is thus evduated & dose to $3
killion per year.

2.3. Increased Life | nsurance Premiums

According to the Conference Board of Canada (1997), the formula used to cdculae the
additiond cogt of life insurance premiums attributable to employees who smoke is as follows:

Cost life insurance — Premium average X discount
1 - discount + % Smokers x discount @

where Premiumheae iS the average life insurance premium per employee; discount, the
average life insurance discount for norrsmokers ; and % Smokers, the percentage of smokers
in the population. Since this is the cogt per individud, it must be multiplied by the estimated
number of smokersto obtain the estimated taa cod.

To edimate the average group life insurance premium, the tota premiums paid in 2002 were
divided by the number of employees in tha year. According to the Office of the
Supeintendent of Finencid Inditutions, the group life insurance premums totded $24
killion. The number of employess was 13,179,000.

According to a sample of life insurance companies provided by LifeGuideMD [figure quoted
by the Conference Board of Canada (1997)], the average discount on life insurance premiums
relating to non-smoking palicy-holders was gpproximeatdy 35%.

Findly, the rate of prevdence of tobacco use on a ndiond scde was 22%, hence the
following esimate (in 2002 dollars).
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Table4:
Cost of Increased Life Insurance Premiums
Total

Estimated number of employeeswho smoke (A) 2904,104
Tota amount of life insurance premiums (B) 2,380,693,000
Number of employees © 13,179,000
Average life insurance premium per employee (D=BIC) $180.64
Discount B 3%
Prevaence of Smoking (3] 22%
Cost of increased life insurance premiums per smoker (G =equation 1) $36.97
Total annual cost of increased life insurance premiums (=A*G) $252,561,260

The totd anud cost of smoking in teems of increased life insurance premiums is dightly
over $250 million.

2.4 Cost of Smoking Areas

According to the Conference Board of Canada (1997), annud cods reating to condruction,
operaion, and mantenance of smoking aress in the workplace for 1995 totded $85 per
employee who smoked. In the absence of more recent information on this subject, we base
our estimate for 2002 on this figure.

Table5:
Cod for Smoking Aress
Tota

Number of employees (A) 6,708,100
Prevaence of samoking (B) 24%
Egtimated number of employees who smoke (C=A*B) 1,609,944
Cogt of smoking areas per employee who smokes (in 1995 dollars) (D) $35
Cost of smoking areas per employee who smokes (in 2002 dollary® (E=D*119/104.2) $97
Total annual cost of smoking areas (=C*E) $156,164 568

The totd annua operating and maintenance cost of smoking aess is dightly over $156
million.

In short, smoking related coststo employer s wer e about $4,154 billion per year.

3. PREVENTIONANDRESEARCH COSTS

In 2002, the Federd Strategy againg smoking had a five-year budget of approximatdy $560
million. The draegy condss of a comprehensve goproach agang amoking, that indudes

initistives on protection, prevention, cesstion, and ham reduction, dl based on research,
|egjidative messures, and media activities™.

°  For conversion, we used the consumer priceindex based on 1992. Thisindex wasworth 104.2 for 1995 and

119 for 2002.
1 Hedth Canada
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We egimate therefore that in 2002, the annual minimum cost for prevention and
research amounted to $112 M.

4. CoOSTSOFFIRESDUE TO TOBACCO

The cos of home fires rdaed to smoking wes drawn directly from the most recently
published data by the Canadian Council of Provincid Managers and fire commissoners
Ther report indicates that in 2000, losses caused by fire originging from a smoker reached
$56,720,971, which corresponds to 59,469,564 in 2002 dollars™.

According to Kaisarman (1997), the cost of forest fires attributable to tobacco was edimated
a 10% of total codts, or $22M in1991. The equivaent 2002 figure was 26 million 12

Table6:
Cost of Fires Dueto Tobacco

Total
Cost of forest fires 26,000,000
Cost of homefires 59,469,564
Total cost of fires $35,469,564

Theannual cost of losses caused by firesrelated to tobacco is $85 million.
5. COSTSASSOCIATED WITH SVOKERS' PREMATURE DEATH

The premaiure desth of smokers deprives sociely and the smoker’s family of sSgnificant
income during the mogt productive years of life. Hence, early mortdity crestes a cogt thet
should be teken into account when cdculaing smoking cods  Both Kaserman (1997) and
Sngleet al. (1996) have evauated these codts.

Kasaman's methodology (1997) updates current and future lost income due to premature
deeth, usng the following parameters:

- Number of people who died from smoking;
- Average dary they would have received for the remainder of their life
- Adjugted rate 0 asto State future income in terms of today’ s dollar.

Kasaman (1997)'s methodology is agpplied to the 2002 data, but teking into account the
proportion of workersin each age group. We obtained atota cogt of $6,416 million for 2002.

1 For convers on, we used the consumer priceindex based on 1992. Thisindex was 113.5in 2000 and 119in

2002.
For conversion, we used the consumer priceindex based on 1992. Thisindex was 98.5in 2000 and 119in
2002.

12
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Table7:
Loss of Revenue Due to Premature Degths Attributable to Smoking

Desths attributable to Averageincomeof age  Totd loss of income (in

smoking™ bracket™ millions)
Men 32,912 NA $4,492
3544 1,923 42,179 $1,157
4554 3,387 44,728 $1,383
55-64 6,932 28,395 $1,171
6574 11,878 3,890 $504
75+ 8,791 3,890 $277
Women 17,771 NA $1,924
3544 107 23,342 $35
4554 1,892 23,779 $429
55-64 4,404 10,976 $571
6574 7,994 7,771 $673
75+ 3424 7,771 $216
Total $6,416

Sngle et al. evduate the premature mortdity cost tributable to tobacco a $6.7 billion for
1992,  Conveting this number to 2001, adjuding for < increeses, inflation, and the
decrease in the number of smokers, we arrive a a cost of $7,3 billion™.

To keep a conservative estimate, we evaluated revenue losses due to premature deaths
attributable to smoking for 2002 at $6.4 billion.

6. COSTSASSOCIATED WITH SECONDHAND SMOKE

To our knowledge, no study on the evaduaion of codts atributable to secondhand smoke has
yet been done on Canadian data  In the United States, on the other hand, costs associated with
secondhand smoke are estimated to vary between $56 US and $490 US per smoker, per year
[Krigein (1983), Jeckson and Holle (1985)]. The most recent study was conducted on the
population of Marion County, in Indiana [Zollinger et d. (2002)]. It shows that hedth care
codts for adults and children and logt revenue due to premature desth tributable to exposure
to secondhand smoke, reeched $56.2 million US in 2000. Of Marion County’'s 800 000
popuaion in 2000, 28.2% were smokers.  Thus, according to this sudy, the totd cods
atributable to secondhand smoke in 2001 would have been $250 US per smoker. (Note that
this figure remains within the range of the previoudy mentioned sudies.)

Assuming that the Canadian per smoker costs are comparable to those of the United States, it
is possble to obtan an edimae of the costs generated by secondhand smoke in Canada by
converting the $250 US of 2000 to 2002 Canadian dollars, and multiplying this amount by the

B These figures are caculated based on data from Table 2.4 of Hara Associates (2000) and from Kaiserman's

Table 1distribution (1997).

Adjusted for the proportion of workers. Required data was taken from Stetitics Canada s Website on the
2001 census.

The data used was drawn from the Canadian Council Tobacco Control’s Website, aswell asfrom sectionsin
“Le Canadaen datistique’ et “Recencement” from Statistics Canada s Website.

14
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number of esimaed Canadian smokers. The detals of these cdculations are shown in the
following table.

Table8:
Costs Asociated with Secondhand Smoke
Total
Estimated number of smokers (A) 2,904,104
Cogts of secondhand smoke per smoker (in 2000 US dollars) (B) 250

United StatesCanada exchange rae in 2000©° (in 2000 CAN dollas)  1.48520240
©

Costs of secondhand smoke per smoker (in 2002 CAN  dollars)™’ 389.3
(D=B*C*119/1135)
Total cost attributable to secondhand smoke (in 2002 dollars) (=D*A) $1,130,547,765

Health care costs for adults and children, and costs related to lost revenue due to
prematur e death attributable to secondhand smoke reach $1,130 billion dollars.

Thetota codts attributable to the effects df tobacco use are summarized below.

In millions of dollar s (2002) Per centage of total cost
Codsfor health care 3928 24.92%
- hospitas 3182 20.08%
- doctors 746 4.71%
- medications 21 0.13%
Costsincurred by employers'® 4,154 26.21%
- absenteeism 753 4.75%
- productivity loss 2992 18.88%
- increased life insurance premiums 253 1.60%
- costs for smoking areas 156 0.98%
Codtsfor prevention and research 112 0.71%
Cogtsdueto fire 85 0.54%
Costs associated with premature death 6,416 4049%
Costs associated with secondhand smoke 1,131 7.14%
TOTAL COST OF SMOKING 15,847 100%

In Canada, total costs attributable to smoking for 2002 reached $15,8 billion dollars®

6 Bank of Canada (Department of Capital Markets) (2000), Monthly average exchangerates.

" For conversion, we used the consumer priceindex based on 1992. Thisindex was 113.5in 2000 and 119in

2002.

We can argue that increased life insurance premiums are not a cost per se, but rather a transfer of wedth in
time (proceeds will be given over a longer period of time to the survivors). Additiondly, the inclusion in
caculating the cost of smoking areas in workplaces could dso be questioned by today’s standards as it is
now prohibited to smoke in workplaces. We have nevertheless included these costs in our caculations 0 as
to retain figures comparable to those of the Conference Board.

In Canada, the smoking rate for the population aged 15 years and older is 21.7%, which represents 5,407

million smokers. In Québec, the smoking rate is 24.1%, which represents 1,452 million smokers. We can

therefore assume that the totdl attributable costs due to smoking in Quebec are gpproximately $4,3 hillion

18
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Figurel

Tota Cogs Attributable to Smoking in 2002:
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B Costs associated to
secondhand smoke
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CONCLUSION: SHORTFALL FOR SOCIETY

For 2002, the estimated annud codts of smoking in Canada reached $158 hillion ddllars, of
which $64 hillion were for revenue losses caused by premature deeth, and $39 hillion dollars
for hedth care expenses. Codts associated with secondhand smoke are far from negligible as
they represent more than amillion dollars per yeer.

Employers support 26% of the totd cost of smoking, or $4,2 billion. The remander ($117
killion) is supported by taxpayers and governments.  According to a sudy by JTI-Macdonad
Corp. and Imperid Tobacco Canada, taxes condituted 68.1% of the cost of one packege of
uperior qudity legd cigarettes in 2002, which represented $7,4 hillion in revenues for the
Government®.  Consequently, the tobacco industry’s shortfal for taxpayers would be $4.3 M
(i.e, 11.7 — 7.4) per year. The chat below shows the share of cogts of tobacco use incurred
by employers, smokers, and taxpayers regectivey.

Figure 2:
Cods of Smoking Share to Employers, Smokers, and Taxpayers.
27.1% 26.2%
46.7%
Bcoststo employers B Costs to smokers (taxes)
Ucoststo taxpayers

2 Taxes paid on tobacco manufacturers profits and their employees' revenues were voluntarily excluded from

our analysis, since the tobacco industry’ s profits would have been transferred to other sectorsin the absence
of thisindustry. Similarly, tobacco workers would have worked in other sectors, and we have no reason to
think that they would not have paid equivalent taxes.
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APPENDIX: TAX ON TOBACCO ET HEALTH COSTSIN QUEBEC

Although this sudy focuses mainly on Canada, and some of its components are not reedily
adapted to Quebec’s context, it is easy to cdculae hedth care costs due to smoking in
Quebec. In fact, the cost of hedth care is largely the provinces responshbility, and a standard
extenson of this update condsts of comparing hedth care costs due to smoking for Quebec
with revenues resulting from the provincia tax on tobacco.

Tade A1l bdow summarizes Table 1 of the report, but concerns Quebec only. The cost for
hedth care (exduding medication) is more than one hillion dollaass These cods exceed the
957 millio?* in foreseen revenue for the following fiscd year, even taking into consideration
recent tax increeses. As previoudy cdculated, this discrepancy grows consderably if we add
the socid cods due to amoking in Quebec: based on cdculaions of the totd cost shown in
Figure 1 (see footnote), the difference then becomes morethan $3 hillion dollars

TableA.1
Hospitd and Medicd Care Expenses (Québec)
Hospitas Doctors Tota
Total expensesin 2001 (in present dollars) (A) 8,248,000,000 2,462,100,000
Tota expensesin 2001 (in 2002 dollars) (B) 8,432,260,320 2,517,103,314
Proportion of use by adults © 0.9272 0.8968
Share of expenses attributable to tobacco (D) 0.11623 0.06564
Expenses attributable to tobacco for the adult population909,123,812 148,176,250 1,057,300,062

(in 2002 dollars) (=B*C*D)

L Thisamount includes $857 M already withdrawn and foreseen revenue resulting from tax increases.
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