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Effects of Clean Indoor Air Laws on Bar and
Restaurant Revenue in Minnesota Cities

Natalie M. Collins, MPH, Qun Shi, MS, Jean L. Forster, PhD,
Darin J. Erickson, PhD, Traci L. Toomey, PhD

Background: In recent years, local governments have strengthened laws to prohibit smoking in
bars and restaurants to promote patron and employee health. Because of concerns that clean indoor
air policies could have negative economic effects on some hospitality businesses, some cities have
adopted partial clean indoor air policies (e.g., exempting bars).

Purpose: This paper considers how partial and comprehensive smokefree policies affected bar and
restaurant revenue, using quarterly data reported to the Minnesota Department of Revenue.

Methods: Data from ten Minnesota cities from 2003 to 2007 were used to conduct a time-series
analysis in 2009, adjusting for the population size of each city.

Results: Bars and restaurants governed by either partial or comprehensive policies had slightly
higher revenues than those not regulated by any local clean indoor air policy. Bars and restaurants
governed by partial local bans reported 0.009% higher total revenue (p�0.5) and 0.052% higher
liquor sales revenue (p�0.003) than those not covered by a ban. Bars and restaurants governed by
comprehensive local bans reported 0.026% higher total revenue (p�0.05) and 0.018% higher liquor
sales revenue (p�0.35).

Conclusions: These fındings suggest that smoking bans, whether comprehensive or partial, do not
have a negative effect on bar and restaurant total or liquor revenues and may be associated with
slightly higher revenue compared to not having a clean indoor air policy.
(Am J Prev Med 2010;39(6S1):S10–S15) © 2010 American Journal of Preventive Medicine
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n 1975, Minnesota became the fırst state to adopt
clean indoor air legislation affecting private work-
places, restricting smoking in order to protect public

ealth, comfort, and the environment.1 In recent years,
ome county and municipal governments in Minnesota
nacted more comprehensive policies to protect workers
nd the public from secondhand smoke, which is
nown to cause lung cancer, heart disease, respiratory
onditions, and other diseases in nonsmokers.2 In par-
icular, these local ordinances sought to offer equal health
rotections to employees in bars and restaurants, work-
laces that had only minimal restrictions in the 1975 state
tatute (and subsequent amendments) on public smoking.
Prohibiting smoking in workplaces is the most effec-

ive way to eliminate involuntary worksite exposure to
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econdhand smoke.2 A review of studies of bar and
estaurant employee exposure found that in establish-
ents in which any smoking was allowed, levels of
econdhand smoke were 1.6 to 6.1 times higher than
hose found in other workplaces.3 Other studies have
ound evidence that the physical health of bar and
estaurant employees suffers when they are not pro-
ected from secondhand smoke. In one study, non-
moking workers in establishments where smoking
as allowed had elevated levels of a tobacco-specifıc
arcinogen in their urine, compared to those in smoke-
ree establishments.4 In another study, bartenders’ re-
piratory health improved from baseline after legisla-
ion prohibiting smoking in bars and taverns was
nacted.5 Clean indoor air ordinances are a way to
xtend health protections to all workplaces and end the
isparity in harmful exposure for hospitality workers.
Between 2000 and 2007, a total of 18 local governments

n Minnesota enacted clean indoor air policies that ex-
eeded requirements of the state law and applied to hos-
itality workplaces, although some of these policies

aintained an exemption for bars.6 These local policy
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hanges in Minnesota mirrored a national trend toward
ncluding hospitality employees in secondhand smoke
rotection. By 2009, over 400 cities in the U.S. had en-
cted local, comprehensive clean indoor air policies that
ncluded both bars and restaurants. Over 2000 cities had
nacted partial policies that exempted freestanding bars
romworkplace smoking restrictions.7 The current study
xamines the effects of comprehensive bans, those en-
orced in all indoor areas of all bars and restaurants; and
artial bans, which apply only to restaurants.
The persistence of exemptions for bars is based on the

stablished connection between alcohol consumption
nd smoking. People who are regular alcohol drinkers
re more likely to be smokers than nondrinkers.8 Clean
ndoor air policies make it more diffıcult to engage in
ne of these behaviors—smoking—in bars and restau-
ants. Because of this, critics of clean indoor air ordi-
ances assert that they may decrease alcohol sales, and
aybe even food sales, if people who want to smoke
hile drinking no longer patronize bars after smoking
ans are implemented.
A considerable and growing body of peer-reviewed

esearch has examined objective economic effects of
moking bans, including revenue and employment in
ars and restaurants.9–23 Many of the studies on bar and
estaurant revenue did not fınd any signifıcant effect of
mokefree ordinances, and some even detected positive
ffects of increased revenue.9,12,15,21,23 One study of Cal-
fornia restaurants found a small, temporary decline in
evenue in alcohol-serving restaurants that quickly re-
urned to normal levels.16 Recent literature has sug-
ested consistency in fındings from different cities and
egions.18–23

Despite this evidence, potential negative economic ef-
ects continue to be an important part of the public debate
round smokefree regulations for bars and restaurants.
pponents of comprehensive smoking bans argue that
otentially increased expenditures by nonsmokers who
ay be more willing to go to smokefree bars will not
ffset the loss of revenue in bars and restaurants result-
ng from smokers choosing other ways to spend their
eisure time. Research from California indicates that
he substitution effect of nonsmokers spending more
ime and money in bars and restaurants after imple-
entation of a clean indoor air policy is greater than

he effect of smokers choosing to stay away from bars
nd restaurants.17 Nevertheless, when faced with the
ikelihood of smoking regulation, the tobacco industry
nd hospitality trade groups have advocated for partial
lean indoor air policies, exempting bars to reduce
otential loss of revenue.
This paper is designed to respond to those economic
oncerns, describing and comparing community-level p

ecember 2010
ffects of local clean indoor air ordinances on taxable
evenue in bars and restaurants in a sample of Minnesota
ities. A pooled time-series analysis was performed to
etermine whether there were differences in taxable rev-
nues in bars and restaurants among cities in which com-
rehensive clean indoor air laws, partial laws exempting
ome establishments, or no laws restricting smoking in
ars or restaurants were in place.
This analysis is designed to add to our understand-

ng of the effects of clean indoor air policies in two
mportant ways. First, it distinguishes among effects of
ifferent types of clean indoor air laws (comprehen-
ive, partial, and none) on bar and restaurant revenues.
econd, this study directly compares clean indoor air
olicy types using a pooled time-series design, which
nables modeling of variation in observations across
oth time and communities.

ethods
his study examined economic effects of local clean indoor air
rdinances, focusing on a time period duringwhich severalmunic-
pal and county governments in Minnesota adopted or modifıed
heir local ordinances regulating smoking in bars and restaurants,
ut prior to the statewide comprehensive law.
Because of the small number of localities with a local clean

ndoor air ordinance and the observational nature of the study, a
onvenience sample of Minnesota cities was used. Initially, all fıve
innesota cities with a complete ban on smoking in bars and

estaurants for some or all of the study period and with a substan-
ial number of bars and restaurants were selected. All of these cities
re located in the seven-county Twin Cities metropolitan area.
ities of comparable size were then selected with an exemption for
ars and with no restaurant or bar policy (Figure 1).
The sample included eight cities that had local clean indoor air
olicies (partial and/or complete bans) during some quarters of the
tudy period and two comparison cities without any local regula-
ion of smoking in bars or restaurants during the study period. No
omparison city without a ban of the size of Minneapolis and St.
aul was available. To protect the confıdential information of busi-
esses in smaller cities, only Minneapolis and St. Paul are
dentifıed.
All partial bans included exemptions for bars, generally defıned

s establishments that draw more than 50% of their revenue from
lcohol sales.
Data on taxable revenues were obtained from the Minnesota
epartment of Revenue (MN Revenue), which collects this infor-
ation directly from businesses in their quarterly tax returns.
evenue amounts reported by MN Revenue and included in this
nalysis are sales receipts, not the amount of tax collected. Revenue
mounts for bars and restaurants were aggregated to the city level
or each quarter.
Revenue data were obtained for “full-service restaurants” and

drinking places” as defıned by the North American Industry Clas-
ifıcation System (NAICS) industry codes 7221 and 7224. NAICS
odes are self-reported by businesses as they fıle tax returns with
he state. In accordance with their internal policies and in order to

rotect the confıdentiality of individual business owners, MNRev-
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nue does not release informa-
ion in any category that
ould contain fewer than ten
usinesses reporting sales tax
ata. For some of the cities in
his study, fewer than ten busi-
esses in either NAICS code
221 or code 7224 reported
evenue in some quarters. Be-
ause someof the cities did not
ave ten businesses in at least
ne category during at least
ne quarter, MN Revenue col-
apsed the NAICS categories,
nd revenue numbers for full-
ervice restaurants and bars
ere reported together as one
umber. Thus it was not pos-
ible to evaluate the effects of
lean indoor air ordinances on
evenue for bars and restau-
ants separately. Taxable reve-
ue amounts were reported
eparately for sales of alcohol
reported as “liquor” revenue)
nd for general sales, as well as
total combined revenue for
ll products.
Revenue data for bars and restaurants in the ten cities were

athered for January 2003 through September 2007, equaling 19
uarterly time points per community. This time interval was cho-
en because on October 1, 2007, a comprehensive statewide clean
ndoor air policy was implemented, superceding most local gover-
ance of smoking in bars and restaurants.
The primary outcome measures of this study were total taxable

ales (or total revenues) and liquor taxable sales (or liquor reve-
ues), and the primary explanatory variable was clean indoor air
rdinance type, defıned with three levels: comprehensive, partial,
nd none. To account for revenue change differences due to pop-
lation, the community population size, based on Census 2000,
as included as a covariate.24

The primary research question was whether the level of clean
ndoor air ordinance is associated with bar and restaurant revenue
either total or alcohol-specifıc). First, a visual inspection of the
erial data was conducted by plotting the dependent variables over
ime. Plots for each of the dependent variables (total taxable sales
nd liquor taxable sales) were represented with various policy
ypes. The plots give an initial impression of the data, such as
resence or absence of change, cyclical patterns, and trends.
The second analytic step was regression of each dependent vari-

ble on policy. Because data for each community are longitudinal
nd revenues at adjacent quarters are likely correlated, regression
odels must account for this non-independence to produce unbi-
sed estimates of the SEs associated with the clean indoor air policy
redictors. Box–Jenkins autoregressive integrated moving average
ARIMA) models, often used to analyze this type of data, would
equire separate models for each of the ten cities and would be
nderpowered given only 19 time points.
Alternatively, pooled time-series analysis allows combined analysis

Figure 1. Clean indoor
Source: Minnesota Depart
f cross-sectional units (in this case, ten Minnesota cities) with i
emporal units (in this case, 19 quarters) by policy condition. The
otal sample size is determined by multiplying the number of cities
y the number of time points, for a total of 190 observations. All of
he revenue data from city-quarters duringwhich a comprehensive
lean indoor air policy was in place are combined into one pool of
ata, as are all of the city-quarters where there was a partial smok-
ng ban, and all of the city-quarters where there was no smoking
an in bars or restaurants. Units in each pool are drawn from cities
ndquarters across the study pool andperiod based on the policy in
ffect at that time and place. Pooled time-series cross-sectional
egression models allow for comparisons both across time and
mong cities, while accounting for correlation in the errors and
roviding unbiased SEs.
Models were estimated using PROC TSCSREG (SAS, version

.1.3). After a comparison of the available error structures, the
arksmethodwas chosen based on appropriateness for generalized
east-squares regression and generating the largest model
-square. Models provided estimates of the percentage change in
evenue (with p-value) associated with different levels of clean
ndoor air ordinance after adjusting for community population
ize.

esults
otal revenues (total taxable sales) for bars and full-ser-
ice restaurants in each of the ten cities are shown in
igure 2. Each line in this fıgure represents a community’s
nadjusted quarterly revenue amount, with the line style
eflecting the types of clean indoor air laws in place over
ime. Quarterly liquor revenues are similarly represented

ordinance status by quarter by city, 2003–2007
t of Revenue
air
n Figure 3.

www.ajpm-online.net
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To evaluate whether implementation of clean in-
oor air ordinances changes the relative levels of liquor
nd food sales, an examination was also made of the
roportion of liquor sales within total bar and restaurant
ales in each of the ten cities. The proportion of alcohol
ales within total bar and restaurant sales ranged from
0% to 30%, with a slight secular trend toward a greater
roportion of alcohol sales over the study period regard-
ess of policy type, and with seasonal trends suggested in
any cities.
Results of the pooled time-series analysis indicated

hat after adjusting for population, bars and restaurants
n city-quarters with either type of clean indoor air ordi-
ance had slightly higher revenues than those with no
lean indoor air law beyond state law (Table 1). Bars and
estaurants in city-quarters with partial local bans re-
orted 0.009% higher total revenue (p�0.5) and 0.052%
igher liquor sales revenue (p�0.003) than those in city-
uarters with no ban. Bars and restaurants in city-
uarters with comprehensive local bans reported
.026% higher total revenue (p�0.05) and 0.018%
igher liquor sales revenue (p�0.35) compared to

igure 2. Total taxable revenue in bars and restauran
003–2007
hose with partial or no ban. a

ecember 2010
Discussion
Findings from this study
suggest that local clean
indoor air ordinances,
whether comprehensive
or partial, had no ad-
verse effects on bar and
restaurant revenue in
cities in Minnesota. Cit-
ies with either type of
clean indoor air law
(comprehensive or par-
tial) showed higher reve-
nue from both liquor
and total sales compared
to cities with no clean in-
door air ordinance. Pre-
vious studies from Mas-
sachusetts and New York
City found that smoking
restrictions had positive,
but nonsignifıcant, effects
on bar and restaurant reve-
nue.15,21 An analysis of bar
and restaurant revenue in
California showed signifı-
cant associations between a
state-level ban on smoking
in restaurants and a mi-

or increase in restaurant revenue, and a state-level com-
rehensive smoking ban and an increase in bar revenue.17

recent evaluation of the smoking ban in Pueblo CO,
howed a slight decrease in tax revenue for taverns more
han offset by a signifıcant increase for restaurants.23 In
he present study, fındings suggest not only that clean
ndoor air policies have positive effects on revenue, but
lso that these effects were sometimes signifıcant.
While positive, the magnitude of the effects in revenue
as small. Anecdotal evidence offered during public tes-
imony for and against the local smoking bans in Minne-
ota often indicated that bars and restaurants operate on
lim margins, so even a small difference in revenues may
ean the difference between an establishment maintain-

ng operations or going out of business. Contrary to con-
erns that such ordinances will decrease revenue, enact-
ent of a clean indoor air ordinance appears to improve

he profıt margin of bars and restaurants overall rather
han detract from it.
This study is one of the fırst to examine the economic

ffects of different levels of clean indoor air ordinances
imultaneously, through the use of pooled time-series

or ten Minnesota cities,
ts f
nalysis. Our fındings are consistent with a previous



s
a
i

w
d
g
m
m
a
s
m

t
p
s
e
p
5
a
p
s
i
a
s
g
t
c
i

o
w
e
N
t
d
a
p
s
r
c

y
r
e
h
o
n
a

p
t
l

o
w
o
r
p
e

C
T
s
n
m
c
e

S14 Collins et al / Am J Prev Med 2010;39(6S1):S10–S15
tudy using this design to
nalyze employment data
n Minnesota.18

A strength of this study
as the use of objective
ata gathered by a state
overnment agency for
ultiple purposes, pri-
arily tax collection, and
lso other types of re-
earch rather than infor-
al, self-reported data.
Another strength of

he study was the use of
ooled time-series cross-
ectional analysis, which
nabled comparison of
olicy conditions across
years by quarter and

mong ten cities. While
ooled time-series analy-
is provides several benefıts
n this study, it does require
ssumptions about the
imilarities among cities in
eneral economic condi-
ions, policy effects, and
ompliance with the clean
ndoor air policies.
A potential limitation
f this study is that while data obtained for this analysis
ere consistently collected by and reported by MN Rev-
nue, theremay be inaccuracies in industry classifıcation.
AICS codes are defıned by the federal government, and
he Census Bureau offers an interactive online guide to
etermining NAICS code. However, there is no offıcially
ssigned code for any particular business. Businesses re-
orting revenue to the state of Minnesota assign them-
elves to a NAICS code, and there is limited oversight or
eview to ensure that establishments are accurately
lassifıed.
Another potential limitation is that temporal events be-

ond the change in clean indoor air ordinances may be
esponsible for the fındings, although such other temporal
vents would have to
ave different impacts
n cities that did or did
ot adopt clean indoor
ir ordinances.
The level of analysis
ossible with communi-
y-level revenuedata also

Figure 3. Liquor taxable
2003–2007

Table 1. Percentage differen
clean indoor air policy type

Type of clean
indoor air ordinance

Tota
o

Comprehensive
imits this study. Because Partial �0
f the need to protect individual business information, it
as not possible to examine effects of clean indoor air
rdinances on individual establishments, on bars versus
estaurants, or at smaller geographic levels. The observed
ooled effects should not be taken to describe the experi-
nce of any particular business.

onclusion
he results of this study suggest that neither comprehen-
ive nor partial smoking bans adversely affect the eco-
omic success of bars and restaurants as an industry and
ay be associated with slight increases in revenue. That
omprehensive smoking bans appear to offer no negative
ffect to theeconomic successofbars andrestaurants, and in

nue in bars and restaurants for ten Minnesota cities,

n total and liquor revenue in bars and restaurants by

enue vs no
nce (%) p-value

Liquor revenue vs no
ordinance (%) p-value

.026 0.05 �0.018 0.35
reve
ce i

l rev
rdina

�0
.009 0.50 �0.052 0.003

www.ajpm-online.net
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act, may slightly increase revenues, only adds to their
ppeal.
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