NBER WORKING PAPER SERIES

TOBACCO ADVERTISING:
ECONOMIC THEORY AND
INTERNATIONAL EVIDENCE

Henry Saffer
Frank Chaloupka

Working Paper 6958
http://www.nber.org/papers/w6958

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue
Cambridge, MA 02138
February 1999

Funded by Grant Number R0O1 CA63458 from the National Cancer Institute through the NBER. Helpful
comments were provided by Michael Grossman, K. Michael Cummings, and Kenneth Warner. Research
assistance was provided by Dhaval Dave. The views expressed here are those of the author and do not
reflect those of the National Bureau of Economic Research.

© 1999 by Henry Saffer and Frank Chaloupka. All rights reserved. Short sections of text, not to exceed

two paragraphs, may be quoted without explicit permission provided that full credit, including © notice,
is given to the source.



Tobacco Advertising: Economic Theory
and International Evidence
Henry Saffer and Frank Chaloupka

NBER Working Paper No. 6958
February 1999
JEL No. 913

ABSTRACT

Tobacco advertising is a public health issue if these activities increase smoking. Although
public health advocates assert that tobacco advertising does increase smoking, there is significant
empirical literature that finds little or no effect of tobacco advertising on smoking. In this paper,
these prior studies are examined more closely with several important insights emerging from this
analysis. This paper also provides new empirical evidence on the effect of tobacco advertising. The
primary conclusion of this research is that a comprehensive set of tobacco advertising bans can
reduce tobacco consumption and that a limited set of tobacco advertising bans will have little of no
effect. The regression results indicate that a comprehensive set of tobacco advertising bans can
reduce consumption by 6.3 percent. The regression results also indicate that the new European
Commission directive, which will end tobacco advertising in the EC countries, will reduce tobacco
consumption by about 6.9 percent on average in the EC. The regression results also indicate that the
ban on outdoor advertising included in the US tobacco industry state level settlement will probably
not result in much change in advertising expenditures nor in tobacco use. Under the settlement, the
tobacco industry would also contribute $1.5 billion over five years for public education on tobacco

use. This counteradvertising could reduce tobacco use by about two percent.
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1. Introduction

The evidence implicating smoking in the deaths of millions of people is substantial and well
documented. The Centers for Disease Control and Prevention (1993) estimate that in the US there are
about 400,000 premature deaths per year due to smoking. Peto et al. (1994) estimate that in
developed countries there are about 2 million premature deaths per year due to smoking. Peto et al.
(forthcoming) estimate that by 2030 there will be 10 million premature deaths worldwide, per year due
to smoking. These include death from cancer, heart disease, strokes, and other causes. Smoking 1s
also responsible for a considerable amount of illness including chronic lung disease and fow
birthweight. Involuntary smoking has also been identified as a significant disease risk factor. The
Environmental Protection Agency estimates that involuntary smoking results in about 3,000 premature
deaths per year. Finally, the Surgeon General of the US (1989) estimates that cigarettes are the cause
of 30 to 40 percent of home fires.

Tobacco advertising and promotion is a public health issue if these activities increase
smoking. Although public health advocates (see for example, Roemer, 1993) claim that tobacco
advertising and promotion do increase smoking, there is a significant empirical literature that tinds
little or no effect of tobacco advertising on smoking (see for example, Duffy, 1996) and there is
very little empirical research on other promotional activities." The empirical literature on
advertising provides the basis for the tobacco industry claim that its advertising only affects
market share between various competing brands. In this paper. these prior studies on tobacco
advertising will be examined more closely with several important insights emerging trom this
analysis. These insights are used to reevaluate the prior studies resulting in a new and more

critical view of the effect of advertising.

'"Manv other promotional activities act to lower the full price of cigarettes. There are a number of studies (see
Chaloupka and Warner, forthcoming) which show that a lower full price of cigareties will increase sales.
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2. Advertising and Consumption

Advertising is an important method of competition in industries that are highly
concentrated, such as the cigarette industry. A highly concentrated industry is characterized by a
small number of relatively large firms. Firms in industries of this type tend not to compete by
price, but try to increase sales with advertising and other marketing techniques.

Before examining the economic aspects of advertising it is important to explain how
advertising can affect consumption. On the first level, advertising can be viewed as an
information complement to the product itself (Becker and Murphy, 1993). Cigarette advertising
conveys information about the physical characteristics of the product and information about the
product’s “personality”. Information about the product’s physical characteristics is limited since
this information is easily obtained. Cigarette advertising is primarily designed to create various
fantasies of sophistication, pleasure, social success, independence or ruggedness. These attributes
become the product personality which advertisers expect will appeal to specific consumers. For a
relatively small expenditure on tobacco, the consumer psychologically connects to the fantasy
lifestvle and personality characteristics portrayed in the advertising.” This process can induce
individuals, who are not smokers, to try the product, for those who are smokers. to smoke more.
for those who might have quit, to continue and for those who have quit, to start again.

On a more detailed-level, advertising can increase market size through its role in the brand
proliferation process (Simonich, 1991). Brand proliferation is a marketing technique which
attempts to increase sales by increasing the number of brands available to consumers. The brand
proliferation process invoives three steps. These steps are: 1) market segmentation, 2) the
creation of a new branded product and 3) the creation of new advertising for the new brand, with

content targeted at the intended market segment.

* Knight (1933) p.261 commenting on product branding writes: “The morally fastidious (and naive) may protest
that there is a distinction between “real” and “nominal” utilities; but will find it very dangerous to their optimism
to attempt to follow the distinction very far. On scrutiny it will be found that most of the things that we spend our
incomes for and agonize over, and notably practically all the higher “spiritual” values, gravitate swiftly into the
second class.” What Knight means is that a consumer’s satisfaction with a product is subjective. The perceived
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Market segmentation is the division of the market into a number of specific segments.
These segments can be defined by geography, demographics, behavior or psychographics.
Geographic segments are defined by region, size of residential community, etc. Demographic
segments are defined by characteristics such as age, gender, race and religion. Behavioristic
segments are defined by characteristics such as the frequency of purchase, the occasion of
purchase and the readiness to purchase. Finally, psychographic segments are defined by values,
attitudes, personality and lifestyle. Market segments can also be defined with combinations of
these categories.

Branding consists of creating distinguishable products with unique packaging or with
unique product features. Branding can be done with individual brand names such as Marlbcro
and Virginia Slims which have no association with each other. Branding can also be done with
brand families. The brands in a brand family all have the same name but have different attributes
such as king sized, filter tipped. hard pack. menthol, etc.

Targeted advertising content refers to the specific imagery used to create the “personality”
for each brand. Targeting also requires a choice of media which will expose the intended market
segment to the advertising. The product personalities are designed to appeal to specific market
segments. For example, Marlboros are portrayed through the models in the advertisements as
rugged, independent and self-sufficient and by a location which 1s awesome and unspoiled. As
another example, Virginia Slims are portrayed, via the models, as sassy, bold, slim and
exuberantly independent. Use of these products connects the consumer’s fantasies to these
fantasy images.

A company with a large portfolio of brands can achieve a larger market share than a
company with a limited number of brands. Each brand is designed to provide an increased utility

to the individuals in a specific market segment and is more likely to be purchased than a less

product personality can provide the consumer with as much satisfaction as any more objcctive product attribute
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differentiated product. A new brand may take customers from an existing brand but can also
induce new consumers into the market. A firm that offers more brands can increase its sales and
also increase the size of the market. The economic feasibility of this strategy is limited by several
factors. The market must be large enough so that each segment has enough potential customers
and revenue to balance the total cost of creating the brand. The costs include the cost of creating
the new packaging and product, and the cost of effectively creating and placing the advertising ’
The process also depends critically on the availability of media to advertise in. That is, if tobacco
advertising were banned from all media, the possibility of market expansion through the process
of brand proliferation would be quite limited.

Wilcox (1991) reports that there was a considerable increase in the number of brands of
cigarettes sold in the US during the 1970’s and 1980°s. More recent data from the US Federal
Trade Commission indicate that the number of cigarette brands increased from 370 in 1988 to
1249 in 1995 Simonich (1991) finds that the introduction of new brands is associated with
increased overall demand but not with an increase in advertising. He estimates that tor every 10
new brands introduced the market increases by 4 percent. Roberts and Samuelson (1988) also
provide support for the theory of brand proliferation and market size. They studied the
competitive behavior of six US tobacco firms from 1971 to 1982. Roberts and Samuelson find
that companies increased their market share when they increased their number of brands offered.
They conclude that an important method of competition for US tobacco firms is through brand
proliferation. They also find that the advertising which accompanies new brands increases the size
of the total cigarette market. Wilcox (1991) studied the sales of 10 US brand families trom 1949
to 1985. He finds that advertising and sales were positively related for five brands. Nguyen
(1987) studied the effect of advertising by four US tobacco companies. He uses data from 1956

to 1979 for 12 brands and concludes that advertising a brand increased its sales, had no effect on

I Due to economies of scope. the cost of launching a new individual brand is larger than the cost of launching a
new member of a brand family. There are, therefore, more new members of brand families than new individual
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sales of its brand family, but decreased the sales of other companies’ brands. Pollay et al. (1996)
studied advertising and sales to adults and adolescents for nine brands from 1974 to 1993. They
find that brand level advertising increases market share and that the measured elasticity of market
share with respect to advertising is three times larger for adolescents than for adults.

3 Review of Economic Issues in Advertising +

Estimating the effect of advertising on consumption can be problematic. Economic theory
provides some important insights into how econometric studies of cigarette advertising should be
conducted. The most important economic aspect of advertising is diminishing marginal product.
This concept is the basis of the advertising response tunction. Advertising response functions
have been used in brand level research to illustrate the effect of advertising on consumption at
various levels of advertising (Rao and Miller 1975, Ackoff and Ernshoff 1975). Economic theory
suggests that due to diminishing marginal product. advertising response functions flatten out at
some point. That is, after a certain point consumption becomes ever less responsive to increases in
advertising. Ultimately consumption is completely unresponsive to additional advertising. One
important implication of diminishing marginal preduct is that, since media are not perfect
substitutes, media diversification increases the effect of a given advertising budget.

The same theory which describes the brand level advertising response function can be
applied to the industry level. The industry level is defined as all tobacco products and includes all
brands and all members of brand families sold. The industry level advertising response function is
similar to the brand level function and is graphed in Figure 1. The vertical axis measures industry
level consumption and the horizontal axis measures the industry level stock of advertising. The
stock of advertising is used since the effects of advertising linger over time. That is, advertising in
period one will have a lingering, although smaller effect, in period two. Although the rate of

decline over time remains an arguable issue, research such as Boyd and Seldon (1990) finds that

brands.
“For a discussion of other econometric issues in advertising, see Saffer (1995).
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cigarette advertising fully depreciates within a year. The industry level response function is
different from the brand level response function in that advertising-induced sales must come at the
expense of sales of products from other industries or savings. Increases in consumption come
from new consumers or from increases by existing consumers.

The function represented in Figure 1 helps to illustrate the likely outcome of alternative
methods of measuring advertising in econometric studies. There are four methods of measuring
advertising used in econometric studies of advertising and industry level consumption. These four
categories are’ 1) studies which use annual or quarterly national aggregate expenditures as the
measure of advertising, 2) studies which use cross sectional measures of advertising, 3) studies of
advertising bans and 4) studies of counteradvertising.

Consider first studies which use annual national expenditures as the measure of
advertising. Annual national advertising expenditures are the yearly total of all cigarette
advertising expenditures. for all advertisers, in all media. for all geographic market areas. This is a
high level of aggregation of the advertising data and as a resuit the data have very little variation.
Since cigarettes are heavily advertised, the marginal product of advertising may be very low or
zero.® In Figure 1, this is equivalent to measuring advertising in a small range around A;. The
loss of variance due to aggregation leaves little to correlate with consumption and since the
advertising occurs at a level where the marginal effect is small, it 1s not likely that any effect of
advertising will be found.

Consider next studies which use cross sectional data as the measure of cigarette
advertising. This type of data can differ but would typically be local level, such as a Metropolitan
Statistical Area, for periods of less than a year. This type of data can have greater variation than
national level data for several reasons. One reason for the variation in this type of data is that the

mix of market segments in each MSA is different and the companies’ interest in these segments

5 Advertising expenditures are typically measured as a percent of sales which is known as the advertising-to-sales
ratio. Schonfeld and Associates {1997) report that the advertising-to-sales ratio for cigarettes in 1997 was 3.9
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varies. Another reason for variation in advertising levels is that the cost of advertising varies
across local areas. An econometric study which uses monthly or quarterly local level data would
include a relatively larger variation in advertising levels and in consumption data. When the
variation in advertising levels is greater, the probability of being in an upward sloping portion of
the response function increases. Local level advertising data are thus more likely to find a positive
relationship between advertising and consumption.

Consider next studies of advertising bans. In a perfect market, the price of advertising in
each media reflects the effectiveness of the media, which results in equating the effectiveness of a
doliar spent in all media. While markets are not perfect, and each media has certain advantages
and disadvantages, a dollar spent in one media has no special superiority to a dollar spent in any
other media. There is no reason why an advertising ban should reduce the total level of
advertising, but a ban can reduce the effectiveness of expenditures in the remaining non-banned
media. The reason for this 1s as follows. A ban on one or more media will result in substitution
into the remaining media. However, with respect to advertising a specific commodity, each media
is subject to diminishing marginal product. The increased use of the non-banned media will lower
the average product for these media. This shifts the industry response function in Figure |
downward. Firms may or may not respond to this decrease in effectiveness of their advertising
expenditures. Firms may try to compensate with more advertising which would be illustrated by
moving to a higher level of advertising on a lower advertising response function.® The effect of a
ban couid therefore be a decrease in the effectiveness of advertising with an offsetting increase in
advertising expenditure. The FTC data indicate that after broadcast advertising of tobacco was
banned in the US, advertising expenditure fell but was soon back at earlier levels. As the number

of media banned increases, there are less options for substitution and because more dollars are

percent while advertising-to-sales ratios typical of other industries are around 2 to 3 percent.

® In a simple model, the decrease in marginal product would reduce the use of the input. However, in an oligopoly
modet, with response to rivals, one reaction to reduced sales can be to increase adverusing. Recall Peckham's rule
that advertising should be set at whatever level is required to maintain sales.
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concentrated into fewer media, the value of advertising diminishes. This theory suggests that a
limited set of bans will have little or no effect but that a comprehensive set of bans can
significantly reduce the level of advertising expenditure.

Finally, consider counteradvertising. Counteradvertising, which is the use of media to
promote public health, is subject to the same law of diminishing marginal product as advertising.
A counteradvertising response function is downward sloping indicating that increases in
counteradvertising reduces consumption. This response function also flattens out at high levels of
counteradvertising due to diminishing marginal product. The level of counteradvertising in the
past has been low and irregular over time. Counteradvertising will therefore be measured over a
wide enough range to reveal a slope and measured in an area of the function where the slope 18
decreasing. It is likely that a negative relationship between counteradvertising and consumption
will be found.

4. Prior Econometric Studies

In this section the prior econometric studies of the effect of cigarette advertising on
cigarette consumption are reviewed. These studies are grouped into four categories based on the
type of data used to measure advertising and consumption. The four data categories are: 1)
national expenditure data, 2) cross sectional data, 3) advertising bans, and 4) counteradvertising
and are listed in table 1. The industry level response function predicts the likely outcome of these
econometric studies based on type of data used. This section shows that the results in each study
are very much dependent on the type of data used. A similar conclusion based on type of data is
found in reviews of alcohol advertising research (see Saffer, 1995).

The first category of studies reviewed are those using national aggregate advertising data
as the measure of advertising. The industry level response function presented above suggests that

this type of study will not find any effect of advertising. There will be no effect found since the
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level of cigarette advertising is relatively high and national level data may not provide sufficient
variance to find any effect’. That is, the real expenditure on advertising may not vary enough
from year to year to estimate any effect. These studies typically employ annual or quarterly data
from one country with 20 to 90 observations. Advertising is usually measured by expenditures,
with control variables such as price and income included.

Schmalensee (1972) and Duffy (1996) make the interesting and aimost universally ignored
point that a study of cigarette advertising should control for changes in the level of advertising in
all industries. The level of advertising in all industries is defined as external advertising. The
effect of external advertising can be explained with a simple example. Holding savings constant, if
all industries, including cigarettes, doubled advertising, cigarette sales would not increase.® This
is because the increase in advertising in each industry would be mutually canceling. Cigarette
advertising should be measured relative to external advertising.

Table | lists 15 cigarette advertising expenditure studies which use national annual or quarterly
time series data. As expected, all of these studies find either no effect or a small effect of advertising on
cigarette demand. Chetwynd et al. (1988) find a smal! effect with quarterty data that is lost when
aggregation is increased to the annual level. This supports the theory that annual data have too little
variance. Duffy (1996) reviews these studies, and a few more, which also use national level advertising
data. He also reports that these studies find either no effect or a small effect and concludes that these
studies show that cigarette advertising has no effect on cigarette consumption. An alternative
conclusion, however, is that studies that use a single time series of national level data are inappropriate
to measure the effect of advertising on consumption.

The second category of studies includes those which measure advertising at a local cross
sectional level. There are only three studies that use cross sectional data. The reason for so few

cross sectional studies is that the data are expensive and difficult to assemble. Cross sectional

’ A flat portion of the function has a zero slope which means a zero regression coefficient and no relationship
between consumption and advertising
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data may measure advertising over a wider range and be more likely to fall in an upward sloping
portion of the response function. The study by Roberts and Samuelson (1988) is somewhat different
but may still be classified as cross sectional. In their study the cross sectional unit is the firm. They find
that advertising increases market size and that market share is related to the number of brands. These
studies show that when advertising is measured over a wide range such as with cross sectional
data, a significant positive effect of advertising is observed.

The third category of studies examines the effects of advertising bans on various aggregate
use measures. A comprehensive set of advertising bans shifts the function in Figure 1 downward.
Three studies of cigarette advertising bans using pooled international data sets have been
published.” Hamilton (1975) used data on 11 countries over the period from 1948 to 1973, Hariton
presents a set of regressions using pooled data of countries with bans and countries without bans. The
regressions show no effect of a ban. Laugesen and Meads (1991) used data from 22 OECD
countries for the period 1960 to 1986. Like Hamilton they also find that prior to 1973 cigarette
advertising bans had no effect on consumption. However, they find that atter 1973 cigarette
advertising bans have had a significant negative etfect on consumption. Laugesen and Meads
argue that prior to 1973 manufacturers were able to increase alternative marketing efforts in
response to broadcast advertising restrictions. The third study of cigarette advertising bans was
done by Stewart (1993) who analyzed data from 22 OECD countries for the period 1964 to 1990
and found that a television advertising ban had no effect. This study does not control for other
offsetting increases in advertising in other media.

One reason that the empirical results on the effects of advertising bans are mixed is that
the bans must be sufficiently inclusive to reduce the average product of the non-banned media and
the industry does not compensate for this loss by increasing advertising or other marketing

expenditures. For example, a television ban on cigarette advertising alone may not be enough to

$This assumes that there is no change in the relative effectiveness of all advertising.
% Several time series studies also look at the effect of advertising bans in a specific country. This simply shows a
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affect total advertising, since other media and other marketing techniques can be used to
compensate for the loss.

The fourth category of advertising studies include those that examine the effect of
counteradvertising on consumption. From 1967 to 1970 the networks were required to provide
air time for counteradvertising at one-third the level of advertising. This period provides a good
sample for measuring the effects of counteradvertising. Studies of counteradvertising may
measure advertising in a range where the response function is increasing. This type of study is
likely to find a significant relationship and, in fact, a considerable number of cigarette
counteradvertising studies do find that counteradvertising reduces consumption. The studies by
Lewit, Coate and Grossman (1981), Schneider, Klein and Murphy (1981) and Baltagi and Levin
(1986) include measures of counteradvertising and all conclude that counteradvertising was
effective in reducing cigarette consumption. [n 1970, the cigarette companies apparently came to
the conclusion that one dollar of counteradvertising had a bigger negative effect than three dollars
of advertising had a positive effect. The cigarette companies gave up broadcast advertising so
- that they would not have to fund more counteradvertising. '’

A series of local counteradvertising campaigns have also been analyzed. A study by
Pierce, Macaskill and Hill {1990) finds that counteradvertising reduced smoking in two Australian
cities. Hu, Sung and Keeler (1995) find that counteradvertising reduced smoking in California.
Goldman and Glantz (1998) find that counteradvertising in California and Massachusetts reduced
smoking. Flay (1987) reviews the results of local counteradvertising campaigns in Finland, Greece, the
UK. Norway, Israel, Austria, and Canada and concludes that counteradvertising is effective in reducing

cigarette consumption.

before and after effect, for a single country and is not necessarily a general phenomena.

'° The Public Health Cigarette Smoking Act of 1969 formally ended broadcast advertising but according to Kluger
(1996) the tobacco industry and the Senate Commerce panet reached an agreement on July 22, 1969 to end all
broadcast advertising on September 30, 1970, This agreement had advantages and disadvantages for the industry.
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5. Empirical Analysis of Advertising Bans

As described in section three, one method of estimating the effect of tobacco advertising is
to estimate the effect of advertising bans. The effect of advertising bans can be tested with an
international data set which provides the needed cross sectional variance in the advertising
variable. Consumer demand theory provides the conceptual framework for the empirical models.
To develop the demand for tobacco, assume that an individual's utility depends on the
consumption of tobacco, the consumption of other goods, and taste. Maximizing this utility
function subject to an income constraint yields a demand for tobacco function. Aggregation of
the demand function over individuals results in an empirically testable demand for tobacco
function. The theory predicts that the price of tobacco will have a negative effect on tobacco
consumption and that income will have an uncertain effect on tobacco consumption. Tobacco
advertising is included in the demand function as an information variable. If advertising increases
consumption, and if a media ban reduces the average product of advertising, then an advertising
ban wiil have a negative effect on tobacco consumption.

An international aggregate data set consisting of 22 countries for the vears 1970 through
1992 was constructed. The 22 countries are members of the Organization for Economic
Cooperation and Development (OECD). The OECD countries were chosen because they have
attempted to maintain a data base of comparable economic and social data since 1960. The
member countries of the OECD are also the most developed free market countries in the world.
The data set was limited to 22 countries as data from Luxembourg and Turkey are not available.
The advantages of an aggregate data set of this type include no self-reporting measurement error
problems and both cross sectional and time variation in the data. However, the aggregate data set
has a limited number of independent variables and may have serial correlation in the error terms

for each country '

' Endogeneity between consumption and advertising bans is also possible. A test for endogeneity is dependant on
an identifying variable which is difficult to find in this type of data. Because of this problem, single equation
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Four alternative dependent variables are used in the regressions. There are two measures
of per capita annual consumption of cigarettes, one from Health New Zealand (HNZ) (1995) and
the other from the United States Department of Agriculture (USDA)". There are also two
measures of per capita consumption of tobacco in grams, one from HNZ (1995) and one from
Stewart (1993). The data from Stewart goes only to 1990 and the USDA data includes only 17
OECD countries. The reason for employing four alternative dependent variables is the
controversy over the differences in the data. The four data series actually correlate fairly closely

with each other and with the available tobacco use data from the OECD Health Svstems: Facts

and Trends (1997). The correlation coefficient between the two tobacco data sets 1s .84 for the
period 1970 to 1985 and .71 for the period 1986 to 1990. The correlation coefficient between the
two cigarette data sets is .91 for the earlier time period and .93 for the period from 1986 to
1992,

Tobacco consumption may be correlated with smoking participation. There is a limited
amount of data on smoking participation, but not enough for use with regression models.
Smoking participation data for the 22 OECD countries are available from the World Health
Organization (WHQ) (1997). Figure 2 graphs the relationship between smoking participation and
tobacco consumption, per smoker for 22 OECD countries, in 1992. A regression line between
the two variables is included in the graph as a point of reference. Given participation rates,
countries above the regression line have higher than expected consumption and countries below
the regression line have lower than expected consumption. The graph shows that there is very
little correlation between consumption and participation. The difference between the two
measures of smoking suggests that cultural factors may have a differential effect on the decision

to smoke and the decision on how much to smoke. Cultural factors must have a gender specific

‘estimates with country dummy variables and time dummy variables are used.

12 The USDA data were provided by the World Bank.

¥ L uik (1994) reports that in the case of RJR Macdonald Inc. v. The Attorney General of Canada, the Court
concluded that the HNZ data were unreliable. Given the correlations between the HNZ data and the other data sets
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impact since women have relatively low smoking participation rates compared to men, with the
most extreme differences in poorer countries. The inclusion of country specific dummy variables
will control this problem in the smoking regressions.

The advertising ban variables were created from data on television advertising, radio
advertising, print advertising, outdoor advertising, point of purchase advertising, movie
advertising and sponsorship bans. The number of bans in effect for 22 countries, the average
number for all 22 countries and the yearly increase in the number of bans, are reported in table 2.
In 1992, only Finland, Iceland and Norway scored the maximum of seven. The advertising ban
data were obtained from Chapman and Wong (1989), HNZ (1995) and WHO (1997). Since the
theory suggests that the effect of each ban may increase as the number of banned media increases,
the empirical advertising ban variables are defined as cumulative measures. The first ban variable,
labeled Cumulative Ban. is the number of media banned. This variable has a range from zero to
seven. An alternative approach to measuring the effect of advertising bans, which allows tor a
non-linear relationship between the number of media banned and consumption, is also used in the
regressions. This alternative approach is a set of three dummy variables. The first dummy is
labeled Minimum Ban and equals one if there are zero, one or two bans in effect. The second
dummy, labeled Limited Ban, equals one if there are three or four media banned. The third
dummy, labeled Comprehensive Ban, equals one if there are five, six or seven media banned. The
first dummy variable in not included in the regressions.

The data set also contains a price variable, an income variable, a percent filtered variable
and an unemployment variable. The tobacco price variable is the price of’ 20 cigarettes. The price
data were converted to United States dollars and are in 1992 prices. The price data were obtained
from HNZ (1995). Real income was computed by first dividing gross domestic product by

population. This was then divided by the gross domestic product deflator and the purchasing

and the regression results reported below. the Court’s conclusion cannot be substantiated.
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power parity. The data are in thousands of U.S. dollars and come from the OECD National
Accounts. The demand equation also includes a measure of the percent of cigarettes that are
filtered  This variable is included because several studies have shown that people who smoke
filtered cigarettes smoke more than people who smoke unfiltered cigarettes. This variable could
also reflect accumulating health information which induces a shift to filtered cigarettes. The
demand equation also includes a variable for unemployment since a number of studies have shown
that stress factors such as unemployment increase smoking. These data also come from HNZ. All
of the data from HNZ were derived from OECD publications and the statistical yearbooks of
specific countries. Table 3 contains summary definitions and mean values for all the vanables.

A final set of variables included in all regressions is time and country dummy variables.
These variables are particularly important in an international data set. Inan international data set
it is difficult to collect comparable data on many factors which may influence tobacco use. The
unmeasured factors which vary over time, but are the same in all countries, are controlled by the
time dummies. The unmeasured factors which vary across countries, but are the same in all time
periods are controlled by the country dummies. What is not controlled is the change, over time.
that is specific to each country.

Since the effect of advertising bans may increase as the number of bans increases. the
carlier years of the data set' may not have had a sufficient number of media banned to have anv
impact on total advertising. A method of testing for a difference over time is to divide the sample
into two periods. From 1970 to 1982, only about two media were banned on average. In 1983,
France, Italy and Portugal enacted stringent new restrictions on tobacco advertising. Allowing
two additional years for these bans to have an effect, the data set is divided into the period from
1970 to 1985 and from 1986 to 1992. Since the Durbin-Watson statistics indicate serial

correlation, all specifications were estimated with robust standard errors (Greene, 1997)."

* These standard errors were computed with the Robust variance estimator in STATA using country as the cluster
variable. This procedure. which is also known as Huber or White estimator, corrects for within cluster
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Table 4 presents the results for the period from 1970 to 1985. The four specifications are
for the four alternative measures of tobacco use. The advertising ban variable is insignificant in
three out of four specifications, indicating no effect of advertising bans."’ There were on average
only about two bans in effect during this period which allows for considerable media substitution.
Since two advertising bans are not sufficient to have any restricting impact on total advertising
expenditures, advertising expenditures could have increased during the time period. According to
the FTC, tobacco advertising in the US, in 1983 dollars, increased from $799 million in 1970 to
$1.053 million in 1985 The 1970 data includes broadcast advertising which was not banned in
the US until 1971,

Tables 5 through 8 present the regression results for the period 1986 to 1992 Each tabie
uses an alternative dependent variable. These variables are, respectively, tobacco use from HNZ,
tobacco use from Stewart, cigarette use from HNZ and cigarette use from USDA. The Stewart
data ends in 1990 and the USDA data include only 17 countries. Each table presents the results
for four alternative specifications. The first specification includes the cumulative ban variable
along with the price, income, unemployment and percent filtered variables. The second
specification includes the ban variable and the time and country dummies, but excludes the other
independent variables. The third specitication uses two ban dummy variables, in place of the
cumulative ban variable, and includes all of the independent variables as well as the time and
country dummies. Finally, the fourth specification includes the two ban dummy variables. the time
and country dummies, but excludes the other independent variables. These alternative
specifications were estimated to allow for a non-linear effect of additional bans and to evaluate the

role of the included independent variables on the coefficients of the ban variables.

dependence. This allows for a country specific correction to the serial correlation problem. Although a companson
of OLS and Robust variance estimators for the 1986 to 1992 data showed no significant difference. for
consistency, all results in tables 4 to 8 include robust estimates.

15 These results differ from those of Laugesen and Meads (1991) for several reasons. Laugesen and Meads defined
the ban variable to include package warnings and give this measure a double weight. In addition, they did not
include country dummies which biases the results since the included variables are correlated with the omitted
country dummies. Using Laugesen and Meads’ econometric specification. with the data described above. their
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In tabies 5 through 8, the advertising ban variables are generally negative and significant.
The cumulative ban variable is negative in all specifications and significant in four out of eight
specifications. The limited ban variable is negative in all specifications and significant in six out of
eight specifications. The comprehensive ban variable is negative and significant in all
specifications.

There are several interesting comparisons between the ban variables. First, the
specifications which omit the other independent variables, price income, unemployment and
percent filtered, generate larger ban coefficients than the specifications which include these
variables. Comparing the specifications with the other independent variables to the specification
without these variables, the cumulative ban coefficients are about twice as large, the limited ban
coefficients slightly larger and the comprehensive ban coefficients are about fifty percent larger.
These results show that regression models which omit important correlates of tobacco use still
find that advertising bans have a negative and significant effect. but they overestimate the
magnitude of the effect.

Second, it is interesting to compare the ban coefficients estimated with the two tobacco
variables and the two cigarette variables. All of the ban coefficients estimated with HNZ tobacco
data are about double the coefficients estimated with the Stewart tobacco data. The ban
coefficients estimated with HNZ cigarette data are about the same to about 20 percent lower than
the coefficients estimated with USDA cigarette data. The ban coefficients estimates with the
HNZ tobacco data and the HNZ cigarette data are about the same. That is, the effects of
advertising bans estimated with the two HNZ variables and the USDA variable are about the same
while the estimated effects with the Stewart variable are smaller.

Third, it is interesting to compare the limited ban coefficients with the comprehensive ban

coefficients. The coefficients of the limited ban variable are about one-third to one-half the size of

results are essentially duplicated.
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the coefficients of the comprehensive ban variable. This shows that adding additional bans has a
compounding effect which is consistent with the theory that limited bans allow substitution to
other media. The results show that limited sets of bans will be minimally effective in reducing the
impact of advertising. However, comprehensive bans have a clear effect in reducing tobacco use.

The other independent variables are generally significant. The price coefficient 1s negative
and significant in the four regressions for the 1970 to 1985 period and in two of the later period
regressions. The estimated price elasticities are about .23 for tobacco and about .44 for cigarettes
in the 1970 to 1985 period. The estimated elasticities for 1986 to 1992 are about half as large.
These estimates are consistent with many other studies of tobacco price elasticities (Chaloupka
and Warner, forthcoming). Finally, income and the percent filtered cigarettes generally have a
positive effect, while unemployment generally has a negative effect on tobacco and cigarette use.
6. Conclusions

The primary conclusion of this research is that tobacco advertising increases tobacco
consumption. The empirical evidence shows that comprehensive advertising bans can reduce
tobacco consumption, but that a limited set of advertising bans will have little or no effect A
limited set of advertising bans will not reduce the total level of advertising expenditure but will
simply result in substitution to the remaining non-banned media. When more of the remaining
media are eliminated, the options for substitution are also eliminated. Only a comprehensive set
of media bans can reduce the level of advertising expenditure and thus reduce the level of
tobacco use. Comprehensive advertising bans also make the targeted advertising needed for
brand proliferation impossible. Firms may still try to compensate by developing new media such
as internet advertising or with alternative promotion techniques such as promotional allowances
to retailers.

The estimated ban coefficients can be used to simulate the percentage change in
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consumption which would result from additional media bans. For example, the consumption level
which would have occurred if all OECD countries had comprehensive bans during the sample
period can be simulated. This simulation uses the coefficients of the limited ban and
comprehensive ban variables from the HNZ tobacco specification which includes the independent
variables, the mean values of the bans, and the mean value of consumption. The simulation
indicates a 6.3 percent reduction in tobacco use if all countries had had comprehensive bans. '’

The regression results can also be used to simulate the effects of two new tobacco
advertising policy initiatives. The first is a European Commission directive issued in late 1997
which requires that tobacco advertising in the EC countries diminish progressively from 2001 and
end entirely no later than October 2006. The new legislation will still allow some point of sale
advertising. The directive must be adopted into national legislation in each country. The EC
member states may adopt their own time schedule. but by 2000 all tobacco advertising must be
ended. The data for the 11 included EC countries and coefficients of the limited ban and
comprehensive ban variables in HNZ tobacco regressions can be used to simulate the effects of
this directive. The regressions predict that the new legislation would have reduced tobacco
consumption by 6.9 percent during the sample period.”

The second new advertising initiative is part of the US tobacco industry state level
settlement. Under this state settlement, the sale and distribution of merchandise with brandname
logos will be banned. Other forms of promotion, which are payments to retailers for favorable
placement of the product and the use of coupons and other forms of temporary price discounting,
will not be banned. The state level settlement would add a ban on outdoor advertising, including

transit advertising, to the existing bans on television, radio and in movies. The regression results

"®The change in consumption is equal to the coefficient of the limited ban variable. () times its mean. (D), plus
the coefficient of the comprehensive ban variable (a;) times its mean minus one (D-- 1), 1e.

(o XD)), + (u)(D2 — 1). The change in consumption divided by actual consumption equals the percentage change
in consumption. The regression coefficients come from table 5. specification 3, and the tobacco consumption data
and the ban data are for the period 1986 to 1992,

""This estimate uses the regression coefficients in table 3, specification 3, with the tobacco consumption data and
ban data for the 11 included EC countries for the period 1986 to 1992.
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indicate that this single additional ban would probably not result in much change in advertising
expenditures nor in tobacco use. Under the state level settlement, print advertising, point of
purchase advertising, and sponsorships would not be banned. This will result in substitution to
the remaining three forms of advertising and to increased use of the non-banned forms of tobacco
promotion. The tobacco industry would also contribute $1.5 billien over five years for public
education on tobacco use. This $300 million per year could reduce tobacco use by about two

18
percent.

" There is no darta to directly estimate this, however, the Fairness Doctrine period and the regression results can be
used to make a rough guess. The regressions suggest a total ban on advertising would reduce use by about 6
pawm.TMmmmJM$NmmmameSmwﬂmmgmMynmm%%ummmuwbymmnGmmmnTMdma
from the Fairness Doctrine period suggests that $1 counteradvertising can offset about $3 of advertising. However,
the marginal effect of counteradvertising diminishes as spending increases and the new counteradvertising content
waemMnaMbymemMmmhMMUy’Hw$m0mMManmmmmmmﬁm@CMMdmnnme&nkmmt
could offset about $600 million of advertising which would reduce tobacco use by about two percent.
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Table |

Prior Empirical Studies

B STUDY DATA CONCLUSION
TIME SERIES STUDIES
Hamilton {1972) S 1925-1970 no effect of advertising
Grabowski (1976) US 1956-1972 no effect of advertising
Schmalensee {1972) US 1935-1967 no effect of advertising
Schneider, Klein and Murphy (1981) US 1930-1978 no effect of advertising
Baltagi and Levin (1986) US 1963-1980 no effect of advertising
Johnson (1986) Australian 1961-1986 no effect of advertising
Porter (1986) US 1947-1982 no effect of advertising |
Wilcox and Vacker (1992) US quantertv 1961-1990 no effect of advertising j
Duffy (1995) UK quarterly 1963-1988 no effect of advertising ‘
Bishop and Yoo (1985) US 1954-1980 small positive effect of advertising |
Abernethy and Teel (1986) US 1949-1981 small positive effect of advertising '
Valdes (1993) Spanish 1964 10 1988 small positive effect of advertising
Chetwynd et al. (1988) | New Zealand quarterty 1973- small positive effect of advertising !
L 1985 :
McGuinness and Cowling (1975) UK quarterly 1957-1968 small positive effect of advertising 1
Seldon and Doroedian {1989) US 1952-1984 small positive effect of advertising )
" CROSS SECTIONAL STUDIES | |
Lewit. Coate and Grossman (1981) 1 7000 vouths 1966-1970 positive effect of advertising |
Goel and Morey (1995) US states 1959-1982 positive effect of advertising ;
Roberts and Samuetson (1988) 1971-1982 for five firms positive effect of advertising j
BAN STUDIES i
Hamilton (1975} | 11 OECD countries no effect of a ban *
Laugesen and Meads (1991) 22 OECD countries 1960- negative effect of a ban
| 1986
Stewart (1993) | 22 OECD countries 1964- no effect of a TV ban
| 1990
I COUNTERADVERTISING
| STUDIES l
| Schneider. Klein and Murphy (1981) 1 Us negative effect of counteradverusing
Eewit Coate and Grossman (1981) us negative effect of counteradvertising |
Porter (1986} Us negative effect of counteradvertising |
Hu Sung and Keeler (1993) Califorma negative effect of counteradvertising
Pierce et al. (1990) Australia negative effect of counteradvertising :
Abernethy and Teel (1986) US negative effect of counteradvertising ‘
i Pekurinen (1989) Finland negative effect of counteradvertising |
mw (1987) International review negative effect of counteradvertising |
i Goldman and Glantz (1998) California negative effect of counteradverusing N
rBajLagi and Levin (1986) < US | negauve effect of counteradvertising
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Figure 2

Consumption Per Smoker
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Table 3
Definitions and Means of Variables '

1970 — 1985 1986 — 1992
Variable Definition Mean Mean >

Per Capita Tobacco Per capita annual consumption of tobacco in
Consumption (HNZ) grams. 2974.38 259941
Per Capita Tobacco Per capita annual consumption of tobacco in
Consumption (Stewart) | grams. 2851.58 2615.86
Per Capita Cigarette Per capita annual consumption of cigarette in
Consumption (HNZ) grams. 2463.07 2204.05
Per Capita Cigarette Per capita annual consumption of cigarette in
Consumption {(USDA) * | grams. 2687.81 2368.73
Cumulative Ban The number of bans in effect. One for each of

the following media: television, radio, print,

movie, outdoor, sponsorship, and point of

purchase. 222 3.36
Minimum Ban A dichotomous variable which is equal to one

if cumulative banis 0, 1, or 2, and is equal to

zero otherwise. 0.64 0.37
Limited Ban A dichotomous variable which 1s equal to one

if cumulative ban is 3, or 4, and is equal to

zero otherwise. 0.24 0.42
Comprehensive Ban A dichotomous variable which is equal to one

if cumulative ban is 5, 6, or 7, and is equal to

zero otherwise. 0.13 0.21
Cigarette Price Price of 20 cigarettes. The variable is

converted to U.S. dollars by dividing by the

purchasing power parity. 1.90 2.21
Real Income Gross domestic product divided by

population. The variable is adjusted by

dividing by the GDP deflator and converted to

thousands of U.S. dollars by dividing by the

purchasing power parity. 15.07 19.11
Unemployment Rate Unemployment rate as percent of total labor

force. 493 7.43
Percent of Filter Measure of the percent of cigarettes that are
Cigarettes filter. 81.89 89.59

U All data are for the 22 countries: Australia. Austria. Belgium, Canada, Denmark, Finland. France, Germany,

Greece, Iceland. Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland,
the United Kingdom, and the United States.
? Stewart(1993) data on per capita tobacco consumption are for the years 1986 through 1990.
3 USDA data on per capita cigarette consumption are not available for Finland, Iceland, Ireiand, New Zealand, and

Norway.
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Table 4
1970 - 1985
HNZ Stewart HNZ USDA
Dependent Variable Tobacco Consumption Tobacco Consumption | Cigarette Consumption | Cigarette Consumption
5.122 14.373 4.172 37.852
Cumulative Ban (0.23) (0.58) (0.20) (1.45)
-368.176 -633.017 -353.648 -557.663
Cigarette Price (-2.75) (-2.99) (-2.58) (-3.62)
18.295 16.351 19.911 5.763
Real Income (1.32) (1.04) {1.56) (0.61)
-22.452 -17.911 -28.354 -2.318
Unempioyment Rate (-1.16) (-0.86) (-1.55) (-0.11)
11.673 6.428 8.812 5210
Percent of Filter Cigarettes (1.61) (0.80) (1.43) (0.74)
-56.393 -118.862 -39.689 -79.093
1971 (-1.28) (-1.53) (-0.98) (-1.36)
-1.012 -12.606 42.897 -25.699
1972 (-0.02) (-0.20) (0.86) (0.34)
-3.992 -34.321 59.504 50.778
1973 (-0.06) (0.44) 0.97) (0.60)
-35.479 -84 044 51.341 -1.350
1974 (-0.34) (0.76) (0.52) (-0.07)
-75.338 -116.968 22.994 -36.850
1975 (-0.58) (-0.76) (0.20) (-0.249)
-131.605 -125.572 -19.476 -51.514
1976 (-0.92) (-0.82) (-0.17) (-0.30)
-138.146 -146.718 -23.531 -30.279
1977 (-0.87) (-0.85) (-0.18) (-0.16)
-185.682 -179.074 -32.819 -87.375
1978 (-1.1D) (-0.97) (-0.23) (-0.5D)
-187.498 -186.552 -14.981 -21.279
| 1979 (-0.98) (-0.97) (-0.09) (-0.11)
L 247141 2256.515 -52.647 -35.407
1980 (-1.31) (-1.31) (-0.3D) (-0.18)
-256.482 -257.603 -44.152 -188.245
1981 (-1.20) (-1.22) (-0.24) (<0.99)
-244.525 -223.697 -9.432 -230.393
1982 (-1.09) (0.99) (-0.05) (-0.96)
-202.703 -202.517 23.992 -238.730
1983 (-0.80) (-0.83) (0.11) (-0.86)
-286.486 -214.664 -48.548 -274.288
1984 (-1.12) (-0.85) (-0.22) (-1.10)
-348.655 -254.251 -97.548 -279.916
1985 (-1.39) (-1.00) (0.45) (-1.15)
2265.419 332192 2235.462 3234.231
Constant (3.27) (3.94) (3.67) (5.28)
R-Square 0.922 0.907 0.936 0.902
Number of Observations 333 333 333 254

Note:

Laugesen and Stewart data are for the 22 countries: Australia, Austria, Belgium, Canada, Denmark,

Finland, France, Germany, Greece, Iceland, Ireland, ltaly, Japan, Netherlands, New Zealand, Norway, Portugal,
Spain, Sweden, Switzerland, the United Kingdom, and the United States. USDA data on cigarette consumption
are not available for Finland. Iceland, Ireland, New Zealand, and Norway. Calculated standard errors are robust.

Asymptotic t-statistics are in parentheses. Country dummy variables are included in the regressions.




Table 5
Tobacco Consumption (HNZ)
1986 - 1992
Dependent Variable Tobacco Consumption (HNZ) !
Specification 1 2 3 4 |
-52.062 -111.593 _ B |
Cumulative Ban (-1.38) (-3.26)
- - -113.069 -146.812
Limited Ban (-2.03) (-3.87)
- ~ -267.267 -469.674
Comprehensive Ban (-2.20) (-6.93) i
-159 468 _ 107 350 ~ i
Cigarette Price (-1.33) (-0.83) j
28.417 _ 28.363 B ;
Real Income (0.94) (0.95) |
7013 B -3.949 ~ |
| Unemplovment Rate (-0.49) (-0.43) i
1.650 _ 1.537 _
© Percent of Filter Cigarettes | (2.08) (2.13)
: -59914 -49.950 -63.313 -35.022
| 1987 i (-3.30) (-2.94) {-3.60) (-3.1M :
r -114.462 -90.827 -120.320 -935.899 |
| 1988 (-3.65) (-4.05) (-3.99) (-432) !
i -187.693 -152.15% -197.876 -165.776 |
11989 (-3.79 (-+.14) (-+.16) (-+.63) ‘
' -195,949 -150.090 ‘ -202.492 -134.103
1990 (-3.00) (-3.06) (-3.23) (-3.23)
| -160.635 -126.320 f -167.587 -124.202 i
‘ 1991 (-2.18) (-1.68) (-2.32) (-1.73)
i i -230.791 -221.284 -248.101 -224.238
11992 | (-2.99) (-3.81) | (-3.46) (424
' “ 2305.858 . 2733.438 2093107 2514338
| Constant (3.99) | (44.93) (3.77) (83.12)
| R-Square 0.965 E 0.957 0.966 0.961
 Number of Observations 154 154 154 154

Note: Data are for the 22 countries: Australia. Austria, Belgium, Canada, Denmark, Finland. France.
Germany. Greece, [celand, Ireland, Italy, Japan. Netherlands. New Zealand, Norway, Portugal. Spain.
Sweden. Switzerland. the United Kingdom, and the United States. Calculated standard errors are robust.

Asvmptotic t-statistics are in parentheses. Country dummy variables are included in the regressions.



Table 6
Tobacco Consumption (Stewart)
1986 - 1990
Dependent Variable Tobacco Consumption (Stewart)
Specification 1 2 3 4
-25.259 233,443 _ - ‘
Cumulative Ban (-0.74 (-0.90) 3
- _ -57.654 -38.603 J
Limited Ban (-1.20) {-1.94)
‘ ~ B -192.208 -229.032 ‘
\ Comprehensive Ban (-2.3D) (-6.90)
; -36.698 - -7.395 _
Cigarette Price (-0.50) (-0.07)
43,540 R 39.055 ~ ‘
Real Income {1.38) (1.40) |
-.441 _ -8.498 _ !
Unemplovment Rate (-0.59) (-0.62) |
Y 2.316 _ 2.614 ~ ‘
| Percent of Filter Cigarettes (2.66) (2.96)
1_ -53.932 -31.298 -56.145 -32.818
| 1987 (-2.27 (-1.58) (-2.43) \ (-1.63)
! -130.035 -84 389 -131.267 -85 909
. 1988 (-3.13) (-3.19) (-3.23) 1 (-3.28)
: -180.150 -119.356 -180.986 f 122973
1989 (-3.01) (-3.07) (-3.11) \ (-3.22)
L -198.852 -122.354 -194.719 ! 119544
' 1990 (<2.73) (-2.80) (-2.72) l (-2.81)
1886.677 2768.206 1778.395 | 2702.049
~ Constant (3.34) (37.511) (3.13) g (118.31)
| R-Square 0.993 0,990 0.994 ! 0,991
| Number of Observations 110 110 110 | 110

Note: Data are for the 22 countries: Australia, Austria, Belgium, Canada, Denmark, Finland.
France, Germany, Greece, [celand, Ireland. ltaly, Japan, Netherlands, New Zealand, Norway,
Portugal, Spain, Sweden, Switzerland, the United Kingdom, and the United States. Calculated

standard errors are robust. Asymptotic t-statistics are in parentheses. Country dummy variables
are included in the regressions.
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Table 7
Cigarette Consumption (HNZ)
1986 - 1992
Dependent Variable Cigarette Consumption (HNZ)
Specification 1 2 3 4
-66.857 -127.535 _ -
Cumulative Ban (-1.92) (-3.86)
_ _ -115.834 -147.787
Limited Ban (-1.98) (-3.9)
_ _ -283.457 -511.499
Comprehensive Ban (-2.44) (-7.63)
-165.062 _ -124.607 _
Cigarette Price (-1.48) (-1.03)
20.304 _ 21477 _
Real Income (0.80) (0.85)
-11.822 B -10.039 ~
i Unemplovment Rate (-1.04) (-0.92) ;
2.140 _ 1.964 - |
. Percent of Filter Cigarettes (2.81) (2.95)
-37.709 -30.726 -43.360 -36.523
1 1987 (-2.00) (-1.83) (-2.20) (-2.10) |
o -82.005 -63.109 -88.103 -68.906 ?
1988 (-2.62) (-2.79) (-2.81) (-3.01) |
I -151.130 -124.759 -163 485 141230
1989 (-2.98) (-3.60) (-3.29) (-3.93)
-155.676 -120.370 -164.307 -126.105
1990 (-2.67) (-2.96) (-2.90) {-3.20)
-140.713 -120.484 -130.478 -120.360
1991 (-2.11) (-1.89) (-2.27 (-2.01)
-156.340 -166.874 -176.383 -172 348
L1992 (-2.32) (-2.96) (-2.69} (-3.39)
‘ 2374.073 2670.699 2143.629 242123
| Constant (4.51) (40.46) (4.05) (89.34)
. R-Squarc 0.978 0.970 0.979 0.974
i Number of Observations 154 154 154 154

Note: Data are for the 22 countries: Australia, Austria, Belgium, Canada, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway,
Portugal, Spain, Sweden, Switzerland, the United Kingdom, and the United States. Calculated
standard errors are robust. Asymptotic t-statistics are in parentheses. Country dummy variables
are included in the regressions.



Table 8
Cigarette Consumption (USDA)
1986 - 1992
Dependent Variable Cigarette Consumption (USDA)
Specification 1 2 3 4
-64.503 -158.612 B -
Cumulative Ban {-1.01) (-2.18)
_ _ -27.218 -198.105
Limited Ban (-0.21) (-2.16)
3 B -431.326 -676.911
Comprehensive Ban (-2.66) (-7.26)
-166.236 _ -31.738 § B i
Cigarette Price (-0.98) (-0.20) } i
-6.838 - 0.451 ~ !
Real {ncome (-0.10) (0.0 |
-50.363 _ -50.076 B
Unemployment Rate (-2.69) (-2.73%)
19.055 B 21.998 N
Percent of Filter Cigarettes (1.48) (1.69) !
-34.167 -12.115 -43.604 i -12.113
1987 (-0.67) (-0.49) (-0.86) (-0 49)
-108.823 -35.473 -127.597 -35.473
1988 (-1.19 (-1.83) (-1.41) (-1.82)
-171.170 -66.669 -209.408 -82.926
198y (-1.52) (-1.24) (-1.88) (-1.61)
| -166.763 -37.795 -192.412 -35.191
1990 (-1.29) {-0.53) (-1.47) (-0.52)
-159.473 -33.853 -204.456 -38.204
1991 (-1.24) (-0.33) (-1.67) {-0.3N
‘ -148.319 -69.8.44 -213.658 ! -83 197
1992 (-1.11) (-0.61) (-1.73) i (-0.76)
1349314 2640.968 i 503.809 2329 167
Constant {0.70) (19.44 | (0.26) ! (43.81)
R-Square 0.941 0.922 0.944 i 0.928
Number of Observations 119 119 119 { 119

Note: Data are for the 17 countries: Australia, Austria, Belgium, Canada, Denmark, France.
Germany, Greece, Italy, Japan, Netherlands, Portugal, Spain, Sweden, Switzerland, the United
Kingdom, and the United States. Calculated standard errors are robust. Asymptotic t-statistics
are in parentheses. Country dummy variables are included in the regressions.




