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Smoking Outside: The effect of the Irish Workplace Smoking Ban on
Smoking Prevalence Among the Employed

1. Introduction

National and local governments have frequently used smoking bans in attempts to affect
smoking behaviour. Smoking has been banned in public places, including workplaces,
restaurants, and bars, as a means of limiting non-smoker exposure to second hand smoke
and of discouraging smoking (Shetty et al, 2011). In March 2004, the Tobacco Smoking
(Prohibition) Regulations 2003 (hereafter referred to as the “workplace smoking ban”) were
implemented in Ireland. The introduction of these regulations meant that Ireland became
the first country to introduce a nationwide workplace smoking ban. With a small number of
exceptions, smoking was prohibited in all Irish indoor workplaces, with employers being
fined for non-compliance.

The primary aim of the smoking ban was to reduce the negative externalities associated with
the consumption of cigarettes, mainly the health risks related to passive or second-hand
smoke. In its 2007 Annual Report, the National Tobacco Control Office (formerly Office of
Tobacco Control (OTC)) showed that 95 per cent of workplaces were compliant with the
smoking ban, suggesting that the primary aim of the ban was met. With such a high rate of
compliance among employers, an extra non-monetary cost of smoking was imposed on the
majority of employed smokers, thus providing them with an extra incentive to quit smoking.
The aim of this paper is to examine whether the extra cost on employed smokers was
enough to cause a significant reduction in smoking rates among the employed population.

The Irish workplace smoking ban is a good natural experiment to measure the impact of
workplace smoking bans on smoking behaviour. Firstly, as reported by the OTC, compliance
with the ban was good. Secondly, there is a clear cut-off date, a natural treatment group
(the employed) and a natural control group (the non-working population). Moreover, the
compulsory and nationwide nature of the Irish workplace smoking ban ensures that
assortative matching between firms and workers, and endogeneity issues with the firms that
choose to implement voluntary smoking bans are made redundant. This enables us to
measure accurately the impact of the ban through a difference in differences (DiD)
identification strategy. The use of DiD allows us to examine changes in smoking prevalence
in both the general population and within sub-groups of the population.

The remainder of the paper is organised as follows. In section two, we examine the related
literature, and discuss how this paper adds to the existing body of knowledge on the effects
of smoking bans. In section three, the DiD approach and the econometric estimation
techniques used in the paper are presented and analysed. Section four discusses the data
and presents some descriptive statistics. Section five reports the results found from the
regression analysis and provides some explanations for the patterns observed. Finally,
section six concludes.



2. Context

The National Tobacco Control Office compiles regular statistics concerning smoking patterns
in Ireland. Figure 2.1 shows a breakdown of smoking prevalence in Ireland by gender.
Although there seems to be a reduction in smoking prevalence following the introduction of
the smoking ban in March 2004, by end-2006 smoking prevalence seems to have increased
close to its previous levels. In this paper, we focus on the longer term effect of the smoking
ban, when smoking behaviour has fully adjusted to the smoking ban. We therefore ignore
any short-term response to the ban.

Figure 2.1: Smoking Prevalence over Time
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Source: National Tobacco Control Office Statistics - http://www.otc.ie/research.asp figure 1.1 (accessed 19
March 2012)

Figure 2.2 shows the trends in the composition of smokers in Ireland around the time of the
introduction of the workplace smoking ban. By 2007, three years after the introduction of
the smoking ban, the proportion of regular smokers remained constant, while light and
occasional smokers represented an increased share of total smokers. The proportion of
heavy smokers decreased since the introduction of the ban. This could be the result of heavy
and regular smokers reducing their levels of smoking or quitting smoking altogether.
Alternatively, the patterns could be explained by non-smokers becoming light or occasional
smokers. In this paper, we attempt to disentangle these patterns and identify the true effect
of the workplace smoking ban on different groups in Ireland.


http://www.otc.ie/research.asp%20figure%201.1

Figure 2.2: Composition of Smoking Prevalence over Time
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Note: Occasional — between 1 and 5 cigarettes per day; Light — between 6 and 10 cigarettes per day; Regular-
between 11 and 20 cigarettes per day; Heavy — 21 or more cigarettes per day.

Source: National Tobacco Control Office Statistics - http://www.otc.ie/research.asp figure 2.6 (accessed 19
March 2012)

3. Literature Review

Following the increase in the number of smoking bans worldwide, several strands of
literature have developed examining the effects of the bans. One such area is the health of
bar and restaurant staff, and the health of their customers. Allwright et al (2006), for
example, find that non-smoking bar workers’ exposure to secondhand smoke was reduced
after the introduction of the workplace smoking ban in Ireland. Most relevant to this paper,
however, is the research on the effect of smoking bans on smoking prevalence among
different groups in society. Although most of the research on smoking bans finds some
significant effect of the bans, there is also a body of literature that suggests that smoking
bans have no effect on health outcomes or on general smoking prevalence.


http://www.otc.ie/research.asp%20figure%202.6

Fong et al. (2006) carry out an interesting study on the psychosocial and behavioural impact
of the smoking ban in Ireland. Using a telephone survey of 1,679 adult smokers in Ireland
and the UK (65 per cent in Ireland) before and after the Irish ban, they survey respondents
on smoking, quitting and socialising in bars and restaurants. They report that 46 per cent of
Irish smokers say the law has made them more likely to quit and 83 per cent believe that the
law is a “good” or “very good” thing. Among Irish smokers who have quit post-legislation,
80 per cent report that the law had helped them quit and 88 per cent reported that the law
helped them stay off cigarettes. 16 per cent of smokers surveyed after the legislation
(n=119) had quit smoking, although we do not know how many of these cases would also
have quit in the absence of the workplace smoking ban.

When modelling the market demand for cigarettes in Ireland, Reidy and Walsh (2011) find
that only price, income, the introduction of the smoking ban, EU enlargement and a point of
sale advertising ban are statistically significant determinants of the demand for cigarettes
over the 2002 to 2009 period. They take account of the 2004 smoking ban by introducing a
binary independent variable for before and after 2004, and find that the introduction of the
smoking ban resulted in a reduction in consumption of cigarettes of just over a third of a
percent. Interestingly, the authors suggest that taxation on cigarettes has moved beyond a
critical point of smoking reduction, so there is greater need for other measures to stop
individuals smoking. If this is the case, the workplace smoking ban should act as a
complement to the existing taxes by imposing a further non-monetary cost on smoking. A
more thorough study of the effect of the smoking ban may therefore find a greater
reduction in the consumption of cigarettes as a result of the ban.

Only the market for taxed cigarettes is analysed in the Reidy and Walsh paper. Therefore
much of the effect of the ban that they find could be the substitution effect of people
switching from taxed cigarettes to counterfeit cigarettes or cigarettes purchased legally
outside the state. They estimate that up to 20 per cent of cigarettes smoked in Ireland are
untaxed. The use of self-reported cigarette consumption in this paper should give a more
detailed account of the effect of the smoking ban on individual smoking behaviour’. In
addition, Reidy and Walsh do not include a time trend in their regression, and so could be
misdiagnosing a downward trend in smoking rates as an effect of the smoking ban®. With
these issues accounted for, this study should give a more accurate account of the true effect
of the workplace smoking ban.

Conducting a meta-analysis of 26 studies on the effect of smoke-free workplaces in the
United States, Australia, Canada and Germany, Fitchenberg and Glantz (2002) find that

2 of course, the use of self-reported smoking status has also has related problems, such as under-reporting.

However, smoking prevalence reported in the Slan datasets compares favourably to external estimates.
The Reidy and Walsh paper is critiqued in Chaloupka, F. and J. Tauras (2011), who suggest methodological
flaws in the paper could have resulted in misleading results.



wholly smoke free workplaces are associated with a smoking prevalence reduction of 3.8 per
cent and 3.1 fewer cigarettes smoked per day per continuing smoker. The time between
implementation of the totally smoke free workplace policies and the follow up survey
ranged from one to 24 months. The authors found that the correlation between length of
follow up and effect was not significant, so the effects of smoke free workplaces after they
were implemented remained stable over time.

De Chaisemartin et al. (2010) find mixed results following the introduction of a smoking ban
in France. The authors find an increase in the number of people who consult tobacco
cessation services and in the number of successful attempts to quit smoking. In a follow up
study, de Chaismartin (2011) shows that this effect is particularly strong among “unhappy”
addicts — those smokers who consult tobacco cessation services. However, the 2010 paper
shows that the ban had no measurable effect on overall prevalence in the general
population. The authors use a DiD approach, similar to the approach taken in this paper, and
find the smoking ban had no impact either on French smoking prevalence nor on daily
cigarettes smoked.

The small number of studies that find smoking bans have little or no effect may be due to a
publication bias preventing null effect studies from being published, thus biasing the overall
impression from the literature, according to Shetty et al. (2011). Using US data from 1990 to
2004, the authors compare the short term changes in mortality and hospitalisation rates in
smoking restricted areas against the same measures in control areas. Using a fixed effects
model, they find no statistically significant short term declines in either mortality or
hospitalisation.

Studies that examine regional or voluntary bans can suffer from the selection bias issues
resulting from workers changing jobs based on their propensity to smoke, or new employees
being deterred or encouraged by the existing smoking policy in the firm. Furthermore, the
willingness of a firm to introduce a voluntary ban might be heavily influenced by the
proportion of existing workers who already smoke (de Chaisemartin et al., 2010). In contrast,
a national workplace ban makes these selection issues redundant, so these selection issues
are negated in this paper.

Overall, we can see that the literature is reasonably consistent in its results. Smoking
prevalence over the general population can range from remaining unchanged to
experiencing a small decrease, with smoking bans, unsurprisingly, having the largest effect
on those directly affected by the ban.

4. Methodology

We outline our research design by providing an overview of the difference-in-differences
approach employed to carry out the analysis. This approach is similar to that followed in
Madden, Nolan and Nolan (2005). We then describe the empirical estimation methods used
in the paper.



In this section, we outline the design of the DiD estimator. We identify two groups within the
population: an employed group and a non-working group. We then identify two time
periods: before and after the introduction of the 2004 workplace smoking ban. Let;

do, emp = the percentage of employed individuals smoking before the ban
01, emp = the percentage of employed individuals smoking after the ban

do, non = the percentage of non-working individuals smoking before the ban
1, non = the percentage of non-working individuals smoking after the ban

Using the DiD methodology, we compare the difference between the change in rates of
smoking in each group before and after the smoking ban. For the employed treatment group
the total difference in smoking rates before and after the ban is g, emp — o, emp- FOr the non-
working control group, the total difference in smoking rates before and after the ban is
d1, non — o, non- The DiD equation is therefore expressed as;

(ql,emp - C|o, emp) - (Q1, non — qO, non) (1)

By making some reasonable assumptions, we should be able to predict the sign of this
equation. First we examine the expected sign of the (g1, emp — Jo, emp) term. We assume that
the cost of smoking for the employed group increases after the introduction of the smoking
ban. Therefore, we would expect the rates of smoking among the employed to drop as a
result of the ban. This implies that the first term in the equation should be negative, as we

expeCt qO,emp > ql, emp-

There is more ambiguity about the sign of the second term in the equation (g1, non — 9o, non)- It
is likely that non-working individuals spend some of their time in workplaces affected by the
smoking ban, such as pubs and restaurants. We would therefore expect the term to be at
least non-positive. However, based on the common trend assumption upon which the DiD
technique relies, there is no factor that changes the incentive to smoke for the non-working
group more than it does for the employed group. Critically, we assume that non-working
individuals spend less time in workplaces, and so the largest increase in the non-monetary
cost of smoking is on the employed. As such the model predicts that the DiD should be
negative. A DiD equal to zero implies that the smoking ban has equal effect on both the non-
working and the employed groups. A positive DiD implies that smoking rates among the
employed increased relative to the non-working group following the introduction of the
workplace smoking ban. A relative increase includes the situation where smoking prevalence
in both groups reduces following the introduction of the smoking ban, but reduces by more
in the non-working control group. This would result in a positive DiD coefficient, and a
relative increase in smoking amongst the employed.

Using the Slan data described in the following section we are able to clearly identify a
number of potential control groups and treatment groups. We are also able to identify a
control period and a treatment period. The control period is the period before the



introduction of the ban and the treatment period is the period after the introduction of the
ban.

We use regression analysis to estimate the DiD term. As before, we can let g, non denote the
sample average of smoking prevalence for the non-working control group for the control
period and qi, non denote its value for the treatment period. Define q,, emp and a1, emp
similarly for the employed treatment group. Then the estimator of the DiD coefficient, 6,

can be expressed as

81 = (A1, emp=— Ao, emp) ~ (A1, non — Ao, non) (2)
We can estimate this coefficient in the equation

y=Bo+ 8 dT + B, dG + 6, (dT * dG) + ¢ (3)

where, y is the outcome of interest, dT is a dummy variable for the time periods and dG is a
dummy variable for the groups. The dummy dG equals one for the treatment group and zero
otherwise, and captures the difference between the control and treatment groups before
the policy change. The dummy dT equals one for the treatment period and zero for the
control period, and captures the aggregate factors that affect the two groups over time. The
use of 6; means that both group-specific and time-specific factors are controlled for.

The coefficient 6, captures the effect of the interaction between the policy change and the
treatment group as the term dT * dG only takes a value of unity for those observations in the
treatment group in the treatment period. We can also estimate the above equation
including several independent variables to control for other factors that may affect the
relationship.

The dependent variable in equation 3 above is binary, which suggests the use of a probit
model would be more appropriate than a linear probability model. However, Ai and Norton
(2003) warn of the dangers associated with estimating the marginal effects of interaction
terms after using nonlinear models. They suggest that the use of a nonlinear model in such a
setting, using standard statistical software, can result in incorrect statistical significance, and
even the incorrect sign on the coefficient. Puhani (2008), however, suggests that Ai and
Norton’s critique does not apply to the estimation of DiD coefficients, and so it is correct to
focus on the coefficient of the interaction term in a non-linear model. In light of this debate,
the results in this paper are estimated using a linear probability model. As a robustness
check of our results, we also used a probit model® and found remarkably similar results.

We estimated the interaction effect using Norton, Wang and Ai’s suggested approach and Puhani’s suggested
approach. The results were robust across each technique. See Appendix A for details.



5. Data

We use two waves (2002 and 2007) of the Survey of Lifestyle, Attitudes & Nutrition (Slan) for
the main body of research in the paper. This dataset provides a sample of the population in
Ireland before and after the introduction of the 2004 smoking ban. The data allows for the
identification of a number of key characteristics for the analysis, namely smoking status and
employment status, as well as several potential control variables. Sufficient time passes
between the collection of the data and the introduction of the smoking ban to ensure that
we can measure the long term impacts of the smoking ban. The 1998 wave of the same
dataset is also used for robustness checks.

There is some variation in the methodologies employed between the 2002 and 2007 waves.
Most notably, the survey method changed from a postal self-completed questionnaire to a
face-to-face interview’. The change in surveying method can result in different biases in the
data through differing response rates by certain sub-groups in the population and to certain
questions.

However, this does not in itself present a significant impediment to the analysis. To ensure
that the Slan surveys are comparable across the waves and representative of the population,
a weighting variable is introduced for the 2002 and 2007 data. The weight used in the 2007
survey, for example, compensates for the over-representation of individuals in smaller
households, a consequence of the sampling frame used, according to Morgan et al (2008).

To construct the employed treatment and non-working control groups we also require data
on employment status. The data between the waves for this variable is relatively
comparable between the years. We can identify employee, self-employed, homemaker,
unemployed, student, farmer and retired respondents in both waves of the data.

This allows us to identify a number of potential control groups. The groups most likely to be
unaffected by the workplace smoking ban are the retired, homemakers, farmers, and the
unemployed. Although farmers are employed, they could qualify as a control group as their
work predominantly takes place outside and so should be unaffected by the workplace
smoking ban. We can also include students as a potential control group on the basis that
smoking was already banned from educational facilities under previous legislation, while
they are also likely to have shorter working hours and more freedom than the employed to
go outside to smoke. However, upon further inspection, many of these groups turn out to be
unsuitable to use as control groups. The unemployed, farmers and students all lack enough
observations to be able to estimate significant coefficients. Farmers, for example, have only
54 observations of regular smokers in 2007.

> The number of observations also increases significantly between waves, from under 6,000 in 2002 to over

10,000 in 2007



The retired and homemaker groups seem to be the most suitable control groups for the
analysis. To introduce additional non-working control groups, we combine the different
potential control groups to form a control group with enough observations to run the
regressions. Using this method, we are able to form two additional control groups. The first
additional control group is a combination of homemakers, farmers, unemployed and
students. We also add the retired to this control group to form a control group of all the
individuals not directly affected by the workplace smoking ban.

The treatment group consists of both the employees and self-employed. We drop the self-
employed from the treatment group in a robustness check of the results.

The dependent variable in the analysis is smoking status. In the data, we can see if an
individual is a regular smoker, an occasional smoker or a non-smoker®. From this
information, we construct two dependent variables. The first omits occasional smokers,
creating a dummy variable which equals one for regular smokers and zero for non-smokers.
The second dependent variable groups occasional smokers with regular smokers, resulting in
a dummy variable which equals one for all smokers and zero for non-smokers. This approach
allows us to identify the type of smokers most affected by the smoking ban.

In the analysis, we control for age, income, sex, education, the presence of private health
insurance, presence of a medical card and marital status. The control variable for income is
particularly important in this setting, as income growth in Ireland between 2002 and 2007
could affect smoking behaviour. We would risk misspecifying this change in behaviour as a
consequence of the smoking ban if we did not control for income in the analysis.

In addition, we attempt to control for the enlargement of the EU by controlling for
immigrants who first came to Ireland since 2004. In the same quarter of 2004 as the
introduction of the workplace smoking ban in Ireland, ten countries became new member
states of the EU. The rationale for controlling for this event is that the increase in
immigration to Ireland that occurred as a result of the enlargement changed the population
of tobacco users. The demographic profile of migrants was balanced towards young, male
workers. These characteristics are associated with smoking, thus capturing these effects is
important.

Another potential control variable could be the amount of time an individual spends in pubs
and restaurants, where they would also be affected by the smoking ban. The Slan data,
however, does not provide this information. The closest information provided is the amount
of alcohol the respondent consumes. However, this variable may not capture the true
relationship between cigarette consumption and time spent in pubs and restaurants, as
individuals may substitute consuming alcohol in pubs for consuming alcohol in a private

6 ” oa

In 2002, respondents were asked “Do you smoke now?”, to which they could reply “No”, “Yes, regularly” or
“Yes, occasionally (usually less than 1 per day)”. In 2007, the question was changed to “Do you now smoke
every day, some days, or not at all?”. In this paper, “Every Day” smokers were grouped with “Regular”
smokers and “Some days” smokers were grouped with “Occasional” smokers.
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residence as a result of the smoking ban. The alcohol consumption variable would therefore
not identify this behaviour. Similarly, we do not have enough detail in the data to control for
each respondent’s location. De Chaismartin et al. (2010) argue that a higher cost is imposed
on smokers in areas with higher amounts of rainfall. However, as the variation in weather
patterns in smaller countries such as Ireland is lower than in larger countries, we do not
believe this will have much of an impact upon the results.

Table 5.1 shows the smoking prevalence among the different subgroups of the sample in the
two waves of the data. The statistics indicate an interesting pattern that does not suggest a
reduction in smoking prevalence among the employed from 2002 to 2007. Smoking among
employees and self-employed increases from 2002 to 2007, while there is different patterns
of smoking prevalence among the other groups. Taking the average among the potential
control groups, we can see a slight increase in the amount of non-smokers, driven mainly by
a decrease in the amount of occasional smokers. Overall prevalence of regular smokers in
the entire population increases slightly from 21.9 to 23.4 per cent.

This pattern may partially be explained by the 2004 EU Enlargement. Table 4.2 shows that,
despite smoking among Irish remaining relatively constant between the two years, smoking
among non-lrish increases by 10 per cent. This reflects the change in the composition of
non-Irish in Ireland after 2004, and highlights the importance of controlling for the EU
Enlargement.

11



Table 5.1 - Percentage of Smokers by Employment Status

Do You Smoke Cigarettes Now?

Yes — Yes —
No Regularly Occasionally
Current Employment Situation (%) (%) (%)
2002
Homemaker 72.2 22.5 53
Farmer 90.1 9.9 0.0
Unemployed 50.9 46.4 2.6
At School Student 73.4 16.7 9.9
Wholly Retired 80.8 17.0 2.2
Total Non-Working 73.8 21.2 5.0
At Work - Employee 71.9 24.0 4.1
At Work — Self- Employed 78.3 18.4 33
Total Employed 73.2 22.9 3.9
Total (n=5,436) 73.5 21.9 4.6
2007
Homemaker 75.3 22.0 2.7
Farmer 83.3 133 3.4
Unemployed 48.7 46.1 5.2
At School Student 77.9 14.7 7.4
Wholly Retired 85.9 12.2 1.9
Total Non-Working 74.9 21.3 3.8
At Work - Employee 68.8 25.7 5.5
At Work — Self- Employed 73.3 20.0 6.7
Total Employed 69.5 24.8 5.7
Total (n=10,255) 71.7 23.4 4.9
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Table 5.2 — Percentage of Smokers by Nationality

DO YOU SMOKE CIGARETTES NOW?

2002
Irish Non-lIrish Total
No 73% 78% 73%
Yes - Regularly 22% 21% 22%
Yes - Occasionally 5% 1% 5%
Total 100% 100% 100%
2007
Irish Non-Irish Total
No 72% 68% 72%
Yes - Regularly 23% 26% 23%
Yes - Occasionally 5% 6% 5%
Total 100% 100% 100%

6. Results

When we include only regular smokers and non-smokers in the dependent variable, the DiD
coefficient is positive in all four cases. Only two out of the four, however, are significant at
the ten per cent significance level. In addition, the time-period dummy variable, 2007, is
insignificant across all four control groups.

These initial results suggest that there is no evidence that smoking prevalence among the
employed decreased by more than it did for other groups following the introduction of the
workplace smoking ban. In addition, the results indicate that the ban itself had little or no
effect on the amount of regular smokers among the general population in Ireland.

Most interestingly, when we group occasional smokers with regular smokers in the analysis,
three out of four DIiD coefficients are significant at the five per cent significance level. This
suggests that employed smokers did not reduce their smoking by more than non-working
smokers following the introduction of the smoking ban. In fact, the evidence suggests a
significantly larger decrease in smoking prevalence among the non-workers relative to the
employed. As discussed earlier, the positive DiD coefficient could be due to an increase in
smoking among the employed, or larger decrease in smoking among the non-workers than
among the employed.

13



Table 6.1 — Effect of the Workplace Smoking Ban on Smoking Rates

(1) (2) (3) (4)
Without Occasional Smokers
2007 -0.0103 -0.0160 -0.00853 -0.00486
(0.0289) (0.0323) (0.0283) (0.0230)
Employed 0.00719 -0.0461 -0.0176 -0.0181
(0.0439) (0.0340) (0.0307) (0.0279)
DiD 0.0284 0.0469 0.0531* 0.0479*
(0.0341) (0.0361) (0.0320) (0.0279)
Observations 8,542 8,208 9,422 11,443
With Occasional Smokers
2007 -0.0203 -0.0433 -0.0382 -0.0296
(0.0295) (0.0329) (0.0343) (0.0281)
Employed -0.0103 -0.0688** -0.0448 -0.0414
(0.0434) (0.0339) (0.0340) (0.0306)
DiD 0.0482 0.0824** 0.0922** 0.0828**
(0.0344) (0.0365) (0.0385) (0.0333)
Observations 8,941 8,636 9,921 11,979

Notes: Standard errors in parentheses

%% pe0.01, ** p<0.05, * p<0.1

-All control variables included but not shown here

-Control Groups: (1) Retired (2) Homemakers (3) Homemakers, Students, Farmers, Unemployed (4) All Inactive

Out of the control variables, age, education, marital status and the presence of private
health insurance are most significant. Both EU Enlargement control variables are highly
insignificant, indicating that once factors such as age, income, education and marital status
are taken into account, there is no fundamental difference in smoking behaviour between
the Irish and their Eastern European counterparts’.

To account for possible collinearity between the two EU Enlargement control variables, we also estimate the
model dropping one of these variables at a time. In both cases, the remaining EU Enlargement control

variable remained insignificant.
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The significant negative coefficient on the private health insurance variable indicates that
those with private health insurance are less likely to smoke. This suggests the presence of
self-selection and reflects the findings in Layte and Whelan (2009) that “measures of
disadvantage and deprivation” are positively correlated with smoking. As private health
insurance is positively correlated with income and education, in this case it is acting as a
measure of advantage, and so is negatively correlated with smoking status.

The results of the regression analysis suggest that the workplace smoking ban did not induce
a greater reduction in smoking prevalence among the employed population compared to
any of the control groups used. We conducted a number of robustness checks to test the
results. Dropping the self-employed from the analysis, we found that the DiD coefficient
remained positive, and in certain cases became more significant. Similarly, when we
removed those individuals who were not working in 2007 but were employed since the
introduction of the smoking ban in 2004, the DiD coefficient remained significant. By using
the 1998 and 2002 waves of the Slan data, we ran the same regressions in a placebo time
period and found highly insignificant DiD coefficients, rejecting the concept of a general time
trend producing the above results.

So why did the 2004 workplace smoking ban not induce a greater reduction in smoking rates
among employed individuals? Here we briefly discuss two possible explanations for the
behaviour identified in Section 6.1.

The price of tobacco did not move in line with other prices and wages over the 2002 to 2007
period. While consumer prices rose by over 18 per cent® and wages grew by over 29 per
cent’, Brugha et al. (2009) report that in Ireland, the price of tobacco products increased by
less than 10 per cent in annual budgets between 1999 and 2009. They argue that it is highly
likely that the stalling in the reduction of smoking prevalence rates in Ireland despite the
introduction of the smoking ban is attributable, at least to some extent, to a failure to
sufficiently raise cigarette taxes and prices.

Not only could this point explain the lack of a general reduction in smoking prevalence over
the given time period, it may also explain why smoking prevalence among the employed did
not decrease by more than among the non-working control groups. Although average wages
increased dramatically over the 2002 to 2007 period, those individuals in the non-working
control groups may not have seen such an increase in their income. This is particularly true
of the homemakers and students, although unemployed and retired individuals may actually
have had a larger growth in income from 2002 to 2007 due to increases in transfer payment
rates. This may explain why we estimate an insignificant DiD term when using the retired

CSO Consumer Price Index (CPI)

°®  OECD Statistics Database
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control group®. Therefore, while the real price of cigarettes dropped considerably for the
employed, there may not have been such a reduction in price for the control groups. Basic
microeconomic theory asserts that we should observe a greater increase in consumption of
cigarettes among the group who faced the larger reduction in price. This may partly explain
the results of the regression analysis.

Another possible explanation for the change in smoking patterns from 2002 to 2007 could
be that risk aversion decreased among the employed over that time period, resulting in
increased smoking rates in that group. Malmendier and Nagel (2011) find that attitudes to
risk can depend on macroeconomic circumstances. The second wave of the Slan data in
2007 was collected near the peak of an economic boom in Ireland. Those who accrued the
greatest benefits from the boom, those in employment, would be most likely to lower their
risk aversion; a consequence of this may be to increase their smoking rates.

Using the same framework as before, we estimated DiD coefficients with a binary
dependent variable indicating whether an individual wore a bicycle helmet when they cycle
their bike as a measure of risk aversion. Although the signs on the DiD coefficients support a
reduction in risk aversion among the employed, the coefficients are not statistically
significant.

7. Conclusion

With the OTC reporting a 95 per cent compliance rate among employers with the workplace
smoking ban, the primary aim of reducing the risk of passive smoking in the workplace was
achieved. However, in terms of smoking prevalence, the analysis presented in this paper
suggests that the workplace smoking ban had heterogeneous impacts on different
subgroups of the population. Among the employed population, the results of the paper
suggest that the workplace smoking ban did not induce a greater reduction in smoking
prevalence compared to any of the control groups in the analysis. In fact, the evidence
suggests a significantly larger decrease in smoking prevalence among the non-workers
relative to the employed. This pattern was found to be particularly strong for occasional
smokers.

A number of robustness checks were carried out on the sample of observations on which we
did our analysis. Dropping the self-employed from the treatment group and the recently
employed from the control groups only served to increase the size and significance of the
positive DiD coefficients. The pattern of increased smoking rates among the employed was
not replicated in an earlier time period.

Similarly, given 2002 and, particularly, 2007 were times of economic boom in Ireland, the unemployed only
make up a small fraction of our sample.
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Possible explanations for the relative change in smoking behaviour between the employed
and non-employed from 2002 to 2007 were examined. A fall in the real price of cigarettes
from 2002 to 2007 seems to be the most likely explanation for the patterns in smoking
prevalence identified in this paper. A change in risk aversion among the employed may also
explain some of the pattern observed, although this is an area which requires further study.

Due to data constraints, we were unable to examine changes in the amount of cigarettes
smoked before and after the introduction of the workplace smoking ban, a subject which
may provide further evidence on the impact of the ban. However, the findings on smoking
prevalence suggest that the Irish workplace smoking ban had little or no effect in reducing
smoking prevalence among the employed population. Indeed, smoking prevalence among
non-workers decreased by a greater degree following the introduction of the workplace
smoking ban.
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Appendix A: Alternative Estimation of DiD Term

Table A below shows the DiD coefficients estimated using a non-linear model™, as
recommended by Puhani (2008). See table 5.1 in the main text for the comparable DiD
coefficients estimated using a linear probability model. Identical conclusions can be drawn
from both estimation methods, with two of the DiD coefficients slightly more statistically

significant in the non-linear model.

Table A: DiD coefficients estimated using a probit model

(1) (2) (3) (4)

Without Occasional Smokers
DID 0.0374 0.0451 0.0506* 0.0465*
(0.0365) (0.0323) (0.0285) (0.0248)

With Occasional Smokers
DID 0.0578 0.0790**  0.0846***  0.0768***
(0.0366) (0.0315) (0.0320) (0.0276)

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

Control Groups: (1) Retired (2) Homemakers (3) Homemakers, Students, Farmers, Unemployed (4)
All Inactive

The graphs below are produced using Norton, Wang and Ai's suggested estimation
technique. Here we just use the ‘All Inactive’ control group for illustration. The graph show
the distribution of marginal effects from running the model with occasional smokers
included with regular smokers in the dependent variable (see the lower panel of table 6.1
for the comparable estimates using a linear probability model). In this case, it is clear that
the modifications made in the Norton, Wang and Ai approach make very little difference to
the magnitude or significance of the DID coefficient.

1 Coefficients are marginal effects estimated after a probit model.
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Table B: Distribution of “Correct” and “Incorrect” Marginal Effects using Norton, Wang and Ai’s
(2005) suggested appraoch.

Control Group: All Inactive
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Appendix B — Full Regression Output (occasional smokers included in

dependent variable).

VARIABLES (1) (2) (3) (4)
2007 -0.0203 -0.0433 -0.0382 -0.0296
(0.0295) (0.0329) (0.0343) (0.0281)
Employed -0.0103 -0.0688** -0.0448 -0.0414
(0.0434) (0.0339) (0.0340) (0.0306)
DID 0.0482 0.0824** 0.0922%** 0.0828%**
(0.0344) (0.0365) (0.0385) (0.0333)
Age
20-24 0.0923 0.0950 -0.0613 -0.0633
(0.0645) (0.0617) (0.0895) (0.0908)
25-29 0.0810 0.0772 -0.0397 -0.0432
(0.0638) (0.0609) (0.0907) (0.0921)
30-34 0.0930 0.0922 -0.0338 -0.0398
(0.0641) (0.0612) (0.0886) (0.0900)
35-39 0.0659 0.0571 -0.0687 -0.0768
(0.0639) (0.0609) (0.0881) (0.0893)
40-44 0.0675 0.0728 -0.0529 -0.0611
(0.0644) (0.0615) (0.0882) (0.0894)
45-49 0.0100 0.0341 -0.0946 -0.103
(0.0644) (0.0619) (0.0891) (0.0901)
50-54 -0.0156 -0.00958 -0.123 -0.130
(0.0646) (0.0619) (0.0871) (0.0883)
55-59 -0.0935 -0.0739 -0.201** -0.211%**
(0.0651) (0.0630) (0.0895) (0.0901)
60-64 -0.0143 -0.0646 -0.187** -0.195**
(0.0690) (0.0664) (0.0903) (0.0898)
65-69 -0.0853 -0.158** -0.256%** -0.241%**
(0.0698) (0.0704) (0.0930) (0.0900)
70+ -0.140* -0.176** -0.300%** -0.303***
(0.0716) (0.0696) (0.0957) (0.0928)
Male 0.0107 0.00136 -0.00375 0.00226
(0.0123) (0.0133) (0.0134) (0.0121)
Education
PRIMARY SCHOOL -0.0692 0.0232 0.00776 0.00170
EDUCATION ONLY
(0.0535) (0.0590) (0.0521) (0.0404)
SOME -0.0666 -0.00714 0.00851 0.00624
SECONDARY
EDUCATION
(0.0530) (0.0583) (0.0519) (0.0406)
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COMPLETE
SECONDARY
EDUCATION

SOME THIRD

LEVEL EDUCATION

COMPLETE THIRD

LEVEL EDUCATION

Income (€ per
week)

193 TO UNDER
384

385 TO UNDER
767

768 TO UNDER
959

960 OR MORE

Marital Status
COHABITING

WIDOWED

SEPARATED

DIVORCED

SINGLE/ NEVER
MARRIED

Private Health
Insurance

Medical Card

Immigrated since
2004

Non-Irish
Nationality

-0.111%**

(0.0536)
-0.149%**

(0.0542)
-0.192***

(0.0540)

0.0243

(0.0343)
0.0106

(0.0352)

0.0321
(0.0389)

0.0186
(0.0380)

0.0943***
(0.0266)
0.0404*
(0.0238)

0.122%%*
(0.0347)
0.140%*
(0.0550)

0.0627***

(0.0175)
-0.108***

(0.0145)
-0.000102
(0.0115)
-0.0228

(0.0468)
0.00251

(0.0207)

-0.0661

(0.0588)
-0.103*

(0.0595)
-0.150**

(0.0596)

0.0258

(0.0410)
0.00400

(0.0402)

0.0255
(0.0435)

0.0162
(0.0425)

0.134%%*
(0.0258)
0.0651*
(0.0338)

0.132%%*
(0.0359)

0.165%**
(0.0550)

0.0898***

(0.0182)
-0.106***

(0.0142)
-0.00284
(0.0108)

-0.0246

(0.0443)
-0.0144

(0.0197)
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-0.0392

(0.0518)
-0.0826

(0.0531)
-0.138***

(0.0526)

0.00566

(0.0450)
-0.0269

(0.0423)

-0.00934
(0.0451)

-0.0256
(0.0442)

0.132%**
(0.0249)
0.0472
(0.0309)
0.139%**
(0.0335)
0.158%**
(0.0519)
0.0708%***

(0.0167)
-0.123%**

(0.0138)
-0.0172*
(0.0104)

-0.0450

(0.0417)
-0.00745

(0.0191)

-0.0340

(0.0406)
-0.0762*

(0.0420)
-0.125%**

(0.0414)

0.00338

(0.0377)
-0.0285

(0.0361)

-0.0128
(0.0393)

-0.0295
(0.0384)

0.121%**
(0.0245)
0.0258
(0.0220)
0.128%**
(0.0318)
0.144%**
(0.0491)
0.0563***

(0.0154)
-0.122%**

(0.0127)
-0.0180*
(0.00965)
-0.0504

(0.0410)
-0.00320

(0.0180)



Constant 0.368*** 0.371*** 0.535%*** 0.541***

(0.0969) (0.0952) (0.122) (0.116)
Observations 8,941 8,636 9,921 11,979
R-squared 0.072 0.072 0.081 0.084

Standard errors in parentheses

*** n<0.01, ** p<0.05, * p<0.1
-Control Groups: (1) Retired (2) Homemakers (3) Homemakers, Students, Farmers, Unemployed (4) All Inactive

Age relative to 15-19, Education relative to no education, Income relative to less than €193 per week, Marital Status relative
to Married
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