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ABSTRACT
Objective: To examine the impact of smoke-free policies
on revenue in Tasmanian bars.
Method: Monthly sales turnover from January 2002 to
March 2007, provided by the Australian Bureau of
Statistics was analysed. There were two outcome
measures: (1) the ratio of monthly bar sales turnover in
Tasmania to monthly bar sales turnover in four other
Australian states, and (2) the ratio of monthly bar turnover
to monthly retail turnover in Tasmania. Linear regression
was used to assess the impact of the smoke-free policy
on expenditure.
Results: The smoke-free policy had no effect on sales
turnover.
Conclusion: The smoke-free policy protects hospitality
workers and patrons from exposure to secondhand smoke
and has had no adverse effect on sales turnover.

Smoke-free laws in bars are being considered and
enforced in many jurisdictions around the world to
protect workers and patrons from secondhand
smoke. There is no risk-free level of exposure to
secondhand smoke and these laws reduce the risk
of premature death from lung cancer, respiratory
and cardiovascular disease in non-smokers.1

Resistance to smoke-free laws consistently comes
before their introduction from business owners,
hotel associations and the tobacco industry claim-
ing that businesses will lose revenue as a result of
the laws. Leading up to the introduction of the
smoke-free law in Tasmanian bars, the Australian
media reported fears by pub owners, the Australian
Hotels Association and the tobacco industry that
the laws would not be good for business.2 3

A review of studies on the economic effects of
smoke-free policies in the hospitality industry
reports no impact or a positive impact of smoke-
free restaurant and bar laws on sales and employ-
ment.4 Although there have been numerous studies
examining the impact of smoke-free laws on sales
in restaurants, there have only been two published
studies that have examined the effect of smoke-free
bar laws on sales—one from the United States and
one from Canada.5 6 Both concluded that the
smoke-free law had no negative effect on sales. In
fact in California, the first state to introduce a
smoke-free bar law in January 1998, the law was
associated with an increase in sales.5 Our study is
the first to examine the effect of a totally smoke-
free policy in bars in Australia.

Smoke-free restaurant laws in Tasmania were
implemented on 1 September 2001, with no
detrimental effect on sales in these venues.7

Tasmania was the first state in Australia to
introduce smoke-free laws in bars, pubs and

licensed clubs on 1 January 2006. The law requires
that indoor areas of pubs, clubs and nightclubs be
completely smoke-free. This is a requirement under
the Public Health Act 1997 intended to protect
workers and the public from exposure to second-
hand tobacco smoke. The act also restricts the
areas in which patrons can smoke outdoors at
pubs, clubs and nightclubs: the area must not be
serviced, which includes the delivery of food and
beverages, must not have a roof or may have a roof
but must not have a perimeter consisting of more
than 50% walls or windows.8 In 2001 Tasmania
had a population of 472 000,9 about 2.5% of the
population of Australia. There were 521 pubs and
licensed clubs in the state in the 2007 financial
year.10

The aim of this study is to assess the impact of
the smoke-free law on sales turnover in Tasmanian
bars.

METHOD

Data source and variables
Data on pub, bar, tavern and licensed club sales
turnover were obtained from the Retail Trade
Survey undertaken by the Australian Bureau of
Statistics (ABS).11 This survey aims to provide
information about month-to-month movement of
retail turnover across all retail sectors in states and
territories of Australia and Australia as a whole.
Turnover consists of retail and wholesale sales.
This includes takings from repairs, meals and
hiring of goods (except for rent, leasing and hiring
of land and buildings) commissions from agency
activity (for example, commissions received from
collecting dry cleaning, selling lottery tickets, etc)
and net takings from gaming machines. The
sampling frame for the survey is the ABS
Business Register, which sources its information
about new businesses from those applying for
group employer registration with the Australian
Taxation Office.11 The survey is conducted
monthly by both telephone interview and a mailed
questionnaire. Sampling is random and stratified
by state, industry and business size. Voluntary
rotation techniques are used, with retailers parti-
cipating in the survey for a three-year period. The
sample size of the retail business survey in
Tasmania is approximately 433 businesses.11

The scope of the survey for the category of pubs,
bars, taverns and licensed clubs includes businesses
in Australia that generated income predominantly
from the provision of alcoholic beverages for
consumption on the premises, or in selling
alcoholic beverages for consumption on or off the
premises (for example, from bottle shops at such
premises) and hospitality club organisations that
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generated income predominantly from the provision of hospi-
tality services (that is, drinking facilities, gambling, meals and
other hospitality services) to members. Businesses mainly
engaged in the provision of accommodation and retailing
alcoholic beverages for consumption off the premises were
excluded from these surveys.12 Licensed clubs are defined as
hospitality club organisations that provide drinking facilities,
gambling, meals and other hospitality services to members.
Clubs whose main activity was the provision of sporting
services are not included within the scope of this industry.12

Turnover dollar figures used in this study have been adjusted
for inflation using the 2007 consumer price index (CPI). The
data have also been seasonally adjusted by the ABS to remove
systematic calendar related effects. These include increased
spending in December as a result of Christmas, as well as
trading day influences arising from the varying length of each
month and the varying number of particular days in each
month.

Following Glantz and Smith,13 14 to account for underlying
economic trends, unemployment and population changes we
computed the following two ratios:
c Ratio of monthly turnover for pubs, taverns, bars and clubs

in Tasmania to monthly turnover for pubs, taverns, bars
and clubs in New South Wales, Victoria, South Australia
and the Northern Territory from January 2002 to March
2007.

c Ratio of monthly turnover for pubs, taverns, bars and clubs
to total monthly retail turnover (minus pubs, taverns, bars

and clubs turnover) in Tasmania from January 2002 to
March 2007.

These two ratios, hereafter referred to as Ratio 1 and Ratio 2,
would be expected to decrease if the implementation of the
smoke-free policy had an adverse effect on bar sales. The
remaining Australian states were not included in Ratio 1
because they had smoke-free laws implemented during the time
under analysis. Gaming turnover for Victoria was subtracted
from the bar turnover for Victoria as smoke-free laws in gaming
venues were implemented during the period under analysis and
may influence the results. Table 1 shows selected demographic
details of the states used in the analysis. While there are some
differences in these figures, the fact that they have remained
stable over the period of the study and that we have used a ratio
indicator means that these slight differences would have
minimal effect on the findings of the study.

Statistical analysis
We used linear regression to examine the effect of smoke-free
legislation on Ratio 1 and Ratio 2. To control for secular trend, a
difference transformation was used.17 We obtained the first
difference of Ratio 1 and Ratio 2 by subtracting the first lagged
value of each series from its current value. These transformed
variables were used as the outcome and a dummy variable
representing the smoke-free legislation was used as the predictor
in regression models. The differencing procedure removes a
linear trend and has many advantages over simply adjusting for
time as a covariate in regression models.18 Once the data were
detrended, we used the diagnostic Q statistics to test the null
hypothesis of no autocorrelation.19

Each Q statistic is a x2 statistic calculated from a set of
autocorrelations. We present Q4, Q10 and Q16, which are
computed from the correlation of the time series with its first 4,
10 and 16 lags, respectively. Q statistics with large p values
indicate no autocorrelation. All analyses were performed with
Stata 8 SE.

In our previous work, which focused on the economic impact of
smoke-free legislation in restaurants and gambling venues,7 20–22

we used autoregressive integrated moving average models

Table 1 Selected demographic details of Australian states used in
analysis, 2001

State Population size9

Average income
($A)15

Smoking
prevalence (%)16

Tasmania 472 274 801.00 21.1

New South Wales 6 605 059 932.70 19.1

Victoria 4 833 401 860.20 21.9

South Australia 1 516 738 835.60 22.4

Northern Territory 198 347 845.30 29.3

Figure 1 Monthly sales turnover
TasmanianbarsJanuary2002toJune2007*.

Research paper

406 Tobacco Control 2009;18:405–408. doi:10.1136/tc.2008.028589

 on 27 September 2009 tobaccocontrol.bmj.comDownloaded from 

http://tobaccocontrol.bmj.com


(ARIMA). This technique was not needed in the present analysis
as the serial dependence of data disappeared after detrending.

RESULTS
Figure 1 shows the plots of the CPI and seasonally adjusted bar
turnover in Tasmania from January 2002 to March 2007. The
vertical line represents January 2006 when the smoke-free law
(the intervention) came into effect. The average monthly
turnover in the period before the introduction of the law was
$A20.7 m. The average monthly turnover increased to
$A23.3 m in the period after the law. The graph shows an
upward trend from July 2002 indicating an increase in bar
turnover. The plots of Ratio 1 and Ratio 2 are shown in figures 2
and 3, respectively. The fluctuations in the two plots mirror
each other and there is a general downward trend in both ratios.

As shown in table 2, the introduction of smoke-free
legislation had no effect on either Ratio 1 or Ratio 2. The
constant was not suppressed in the regression equations.
Because the relative magnitude of the effect of legislation was
extremely small in both regression models, the tests could not

achieve high power. The power in the Ratio 1 model was 5%
and in the Ratio 2 model was 17%. Even if we had monthly data
for 30 years, the power of the tests would not reach 70%. The Q
statistics reveal that there is no autocorrelation in the detrended
time series, which validates the results of the linear regression
estimates (table 2).

As mentioned above, Ratio 1 was computed by dividing
monthly turnover for pubs, taverns, bars and clubs in Tasmania
by the sum of the monthly turnover for pubs, taverns, bars and
clubs in New South Wales, Victoria, South Australia and the
Northern Territory. In supplementary analyses, we computed a
ratio separately for each of the four comparison states. None of
the four ratios was associated with the smoke-free law, as the p
values for the effect of law were 0.944, 0.761, 0.571 and 0.984,
respectively.

DISCUSSION
The results of these analyses suggest that the presence of a law
prohibiting smoking in bars in Tasmania was not associated
with a decline in monthly bar turnover. The findings from this

Figure 2 Ratio of monthly bar turnover in
Tasmania to monthly bar turnover in
Victoria, New South Wales, South Australia
and the Northern Territory (Ratio 1).

Figure 3 Ratio of Tasmanian bar
turnover to Tasmanian retail sales (Ratio 2).
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study are consistent with other research from the United States
and Canada using aggregate data on bar sales.

There are a number of potential limitations to this study.
There are two types of error possible in the estimates of retail
turnover: sampling error and non-sampling error.11 Sampling
error may be larger for the first month of each quarter, when
some of the businesses in the sample are replaced by other
businesses so that the reporting load can be spread across
retailers.11 Non-sampling error arises from inaccuracies in
collecting, recording and processing the data. The most
significant of these errors are misreporting of data items,
deficiencies in coverage, non-response, and processing errors.
Every effort is made to minimise reporting error by the careful
design of questionnaires, intensive training and supervision of
interviewers, and efficient data-processing procedures.11 We
note that even though we used seasonally adjusted estimates of
turnover, these adjustments do not eliminate the effect of
irregular influences, such as abnormal weather and industrial
disputes that may influence turnover. Over the period under
study there were no such irregular events.

Research from California showed there was an increase in bar
sales following the smoke-free laws.5 While some smokers may
avoid smoke-free bars, the evidence suggests that the percentage
of smokers who do this is extremely small and is more than
compensated for by increased patronage from non-smokers.5

There is also survey evidence that bar patrons in California are
spending more time in bars, approve of the law and are observing
higher compliance with the smoke-free bar law.23 These studies
suggest that Californians are not only reporting these behaviours,
but are actually spending more money at bars. A review of the
evidence from the most rigorous studies suggests no overall
adverse effect of smoke-free laws on bar trade.4

In 2001 the Supreme Court of New South Wales, Australia
awarded damages of $A466 000 to a former non-smoking bar
worker after she took her former employer to court for a claim
that her throat cancer was caused by exposure to secondhand
smoke.24 Australian jurisdictions have already taken steps to
reduce the likelihood of similar cases and the extent of future
human exposure to secondhand smoke by implementing smoke-
free bar laws throughout 2007 and by having them earmarked
for implementation in future. Other jurisdictions which are
considering the introduction of smoke-free bar laws in these
establishments should be encouraged by the findings of this
study, by adding further reason to expect no negative impact on
business.

In conclusion, this study has shown that the introduction of a
smoke-free law in Tasmania has not adversely affected bar sales
turnover. These results are consistent with findings in other
countries, indicating that bar owners and government policy-
makers should be reassured that they can adopt and maintain
smoke-free legislation to protect worker and patrons from
exposure to secondhand smoke in bars without fear of adverse
effects on patronage.
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Table 2 Regression of differenced Ratio 1* and Ratio 2{ on smoke-free
legislation{

Ratio 1 Ratio 2

Coefficient" 20.000049 (SE = 0.000370;
p = 0.894)

20.000103 (SE = 0.000911;
p = 0.910)

R2 0.000 0.000

Q4 4.429 (p = 0.351) 8.100 (p = 0.088)

Q10 15.618 (p = 0.111) 16.588 (p = 0.084)

Q16 20.276 (p = 0.208) 20.294 (p = 0.207)

*Ratio 1 represents the ratio of monthly turnover for pubs, taverns, bars and clubs in
Tasmania to monthly turnover for pubs, taverns bars and clubs in Victoria, New South
Wales, South Australia and the Northern Territory.
{Ratio 2 represents the ratio of monthly turnover for pubs, taverns, bars and clubs to
total monthly retail turnover (minus pubs, taverns, bars and clubs turnover) for
Tasmania.
{Coded 0 for the data points (that is, months) with no such legislation and 1
otherwise.
"Refers to the effect of the smoke-free legislation dummy variable.
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