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ADDICTION AND ALCOHOL CONSUMPTION:
EVIDENCE FROM ITALIAN DATA®

ABSTRACT

In this paper we estimate the demand for alcoholic beverages in Italy following the rational ad-
diction framework by Becker and Murphy (1988) and using a GMM estimator. To increase confi-
dence in the reliability of this framework we use two different data sets: (i) a time series of annual
aggregate alcohol consumption from 1960 to 2002 supplied by ISTAT; (ii) a time series of house-
hold data on wine, beer and liquor consumption recorded on a four-week basis from 1999:3 to
2004:4 and supplied by ISMEA-Nielsen. Both data sets support the hypothesis that alcohol consu-
mers are actually forward-looking. Past consumption is significant in explaining current consumption
thus detecting the addictive nature of alcohol. Short and long run price elasticities and the income
elasticity of demand are also calculated. Interestingly, the long run income elasticity of demand, as
derived from the rational addiction model, is higher than one both for aggregate and specific pro-
ducts so alcoholic beverages turn out to be luxury goods.

Key words: rational addiction; alcohol consumption.
JEL Classification: D12, C23.

I - INTRODUCTION

Consumption of alcoholic beverages has features and consequences that make this
class of commodities different from traditional consumer goods (Cook - Moore,
2000). Alcohol is an intoxicant: consumed in sufficient quantity in a single session it
impairs mental and physical functioning and it is potentially toxic, generating impor-
tant social costs such as: alcohol related violence and crime, road accidents and extra

~ costs to the health and social security system. Alcohol consumption also has direct

intertemporal consequences: past consumption generates habit formation and addic-
tion. Moreover, chronic alcohol use affects physical and mental health over the
course of years or decades. For these reasons alcoholic beverages are subject to re-
strictions in most western societies. Regulation, rather than economic incentives, is
the preferred policy measure to reduce consumption in most countries. This is be-
cause demand is typically assumed to be price inelastic. Rational addiction models,
however, assign an important role to price changes in reducing consumption of ad-
dictive goods (Becker - Grossman - Murphy, 1991).

* April 18.2007. Acknowledgments: We would like to thank, without implication, Pier Luigi
Rizzi and an anonymous referee for their insightful comments and criticisms on earlier versions of
the paper. We also thank participants of the First Italian Congress on Econometrics and Empirical
Economics, Venice 2005, for their useful comments. .
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In this paper we estimate the demand for alcoholic beverages in Italy, testing the ra-
tional addiction model developed by Becker - Murphy (1988). Its popularity is due to
both its important policy implications and the fact that, under a quadratic utility func-
tion, it leads to a simple linear specification with testable hypotheses (Picone, 2005).
More specifically, the model implies that, contrary to common sense beliefs, the de-
mand for addictive goods is relatively sensitive to price changes in the long run.

Our study is primarily concerned with contributing towards: this strand of litera-
ture, as well as investigating the demand for alcoholic beverages in Italy. To the best.
of our knowledge, this is the first attempt to provide such evidence within the ra-
tional addiction framework. To strengthen our results we compare GMM estimations

" on two different data sets: (i) a time series of annual aggregate alcohol consumption
supplied by ISTAT over the investigation period 1960 to 2002; (ii) a time series of
household data on wine, beer and liquor consumption recorded on a four-week basis
from 1999:3 to 2004 : 4 and supplied by ISMEA-Nielsen. The purpose is to compare
model estimates based on aggregate and product-specific data. Given the differences
in the investigation period, the data frequency and variable definitions, obtaining rea-
sonably homogenous findings in both data sets prompts confidence in the reliability
of such framework. The paper is structured as follows. An overview of alcohol con-
sumption and policies in Italy is given in section II. In section III we introduce the
analytical framework and review the existing empirical evidence on rational addic-
tion to alcohol. Section IV sets out the econometric strategy and the results. Section
V concludes.

II - OVERVIEW OF ALCOHOL CONSUMPTION AND POLICIES IN ITALY
2.1. Consumption

In the year 2000 the average per capita consumption of pure alcohol in Italy was
about 7.5 litres (Ministero della Salute, 2003, p. 12). According to the WHO for the
European Region such level of consumption should be cut to 6 litres per capita by the
year 2015. In the same year 75% of Italians over the age of 14 consumed alcoholic
beverages: 87% of males and 63% of females (table 1) (Scafato et al., 2004, p. 14).

TABLE 1
Share of Alcohol Consumers in Italy
1998 1999 2000 2001 % Var. 98-01
Male 83.4 83.1 87.2 87.7 52
Female 58.6 59.1 63.6 63.1 7.7

Source: Scafato - Ghirini - Russo, 2004

Alcohol consumption in Italy has followed a negative trend decreasing by
51.25% between 1970 and 2001 (figure 1).
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FIG. 1 - Pure Alcohol Consumption: Litres per-capita
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Source: Health for All Database, 2003

However, such a sharp reduction in aggregate consumption is the result of con-
strasting figures (table 2) for wine (—40.8%), spirits (—65.7%) and beer (+57%).

TABLE 2
Average per capita Consumption of Alcoholic
Beverages and Pure Alcohol in Italy (Litres/Year)

1981 1991 2000 % Var. 81-00
Liquor 35 . 2.5 1.2 —65.7
Wine 86.2 62.1 51 —40.8
Beer 17.9 249 28.1 +57
Pure Alcohol 11.7 9.1 7.5 —35.9

Source: Scafato - Russo, 2004

A rather different picture emerges from the study of Bentzen et al. (1999) on
Scandinavian countries where the consumption of spirits almost halved between
1960 and 1992. Beer and wine consumption have increased in Finland, Norway and
Sweden, whereas beer consumption has decreased in Denmark, where it has tradi-
tionally been very high. Overall, the consumption of pure alcohol in the four Nordic
countries shows a positive trend, because the decrease in consumption of spirits is
more than compensated by the increase in wine and beer consumption. Italy seems
to show an opposite trend: the increase in beer consumption does not compensate for
the decrease in wine and spirits also because beer has the lowest alcohol content

among the three types of beverages.
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In figure 2 we have plotted an index (1995 = 1) of real per capita (14 years and
over) consumption of all alcoholic beverages and the real alcohol price over the years
1960-2002!, to check whether this profile in alcohol consumption has some relation-
ship with the evolution in the real price, as would be expected when studying the
trend of a traditional good. A quick glance reveals that consumption of alcoholic
beverages does not seem alike that of traditional commodities. The relationship be-
tween real price and consumption seems to be as expected only from around 1977
onwards when the real price decreases sharply towards a minimum in 1985, whereas
- consumption remains almost stable at 1977 levels. From 1985 onwards the price
starts to increase again and, as expected, consumption decreases continuously to
reach a minimum in 2002. The correlation coefficient between these two variables,
over the sample period, is indeed rather low: —0.29. The graph therefore seems to
suggest that alcohol consumption before 1977 was driven by variables other than
price, whereas later on the role of the real price became more relevant in explaining
real consumption trends. The correlation coefficient, calculated over this subperiod,
is equal to —0.54.

FIG. 2 - Index (1995 = 1) of per capita consumption and real alcohol price
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Source: Italian National Accounts

! The variable ALC is given by the ratio between per capita alcohol expenditure at 1995 pri-
ces (g: pos) and per capita alcohol expenditure in 1995 (gos pos). The real alcohol price P is, in-
stead, given by the ratio between the implicit deflator ((p.g:)/(pesq:)) and the consumer price in-
dex (1995 =1).
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Survey data on the life styles and health conditions of individuals available for
the years 1993-2001 (Indagine Multiscopo sulle famiglie — stili di vita e condizioni
di salute) and supplied by ISTAT (the Italian National Statistical Institute) may help
clarify which are the variables, other than the price, that influence alcohol consump-
tion.

During the nineties a remarkable change in drinking habits occurred in the form
of: a) an increase in the number of female consumers; b) an increase in the number
of young consumers (teenagers and people aged 18 to 24); c) an increase in the num-
ber of people consuming alcohol outside the main meals (agam higher for females
and the young).

Italy is a wine producing country in which, in general, wine has traditionally al-
ways been consumed in moderate quantities and by all members of the household, to
accompany meals.

The increase in the number of consumers on the one hand and the sharp decrease
in per capita levels of consumption, on the other, reveal a change in consumption ha-
bits and suggest a transition from a Mediterranean approach to a northern European
one characterized by binge drinking and by the use of alcohol as a way to ease per-
sonal relationships and social discomfort or as a means of female emancipation and
cultural homologation. If this is true, then the comforting picture of a continuously
decreasing level of alcohol consumption could hide an increase in the number of
people actually at risk, especially among the most fragile groups in society.

2.2. Policy

Between 1994 and 1999 Italy, together with other European countries, introduced
policy changes aimed at controlling alcohol consumption. Such policies seemed to rely
mainly on command and control measures — such as restrictions and prohibitions —
and on voluntary agreements. Changes have occurred in two main areas: drink driv-
ing legislation and alcohol promotion. Random Breath Testing (RBT) has been intro-
duced to reinforce drink driving controls. The police need to have a justified suspi-
cion to breath test drivers and the penalties for drink driving are suspension of the
driving licence for between 15 days and 3 months, a fine or imprisonment for up to
one month. The maximum legal blood alcohol concentration (BAC) when driving is
50 mg%. The increased risk for young and professional drivers is recognized and a
lower BAC limit is set up for them. However, the overall level of enforcement of
drink driving legislation is regarded as low. To counter alcohol promotion, more re-
strictions regarding the sale and advertisments of alcohol have been introduced: an
age limit of 16 for purchasing alcohol and restrictions on the hours for the sale of
spirits. Advertising of all types of alcohol is restricted on TV, radio, in the press and
on billboards with two exceptions: the advertising of spirits on billboards and of beer
on the radio is only subject to a voluntary code A fine is nnposed if advertising reg-
ulations are breached.

Concerning strategies aimed at limiting the availability of alcohol, there is a licen-

I
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sing system for the import, export, production, wholesale and retail of all types of
drinks. A formal procedure for obtaining a licence for retail outlets does exist, but all
applicants get a licence, thus rendering the procedure almost meaningless. Restric-
tions on the sale of alcoholic beverages relate only to sales at specific events: chil-
dren’s festivals, sporting events and demonstrations. During these events, the restric-
tion is partial for beer, voluntary for wine and total for spirits.

The most recent public measure concerning alcohol consumption is law 125/2001
which introduces measures aimed at the prevention and treatment of alcohol related
© problems in line with the recommendations of the European Alcohol Action Plan.

While these command and control strategies are important in controlling alcohol
consumption and related problems, monitoring and enforcement are crucial in order
to determine their effectiveness. Moreover, the implementation of legal provisions re-
quires an extra expenditure of 2.130 millions Euros per year.

The use of economic incentives, such as taxes, to reduce alcohol consumption is
not provided for in Italy. The majority of countries have a system of two taxes on al-
coholic beverages: a value added tax (VAT) and a specific alcohol tax based on the
volume of alcohol (the stronger the beverage the higher the tax), but this kind of
taxation is not provided for in Italy where only a VAT is used to raise revenues to fi-
nance public expenditure. Moreover, wine is not taxed.

The use of economic incentives should be contemplated among the measures
aimed at reducing alcohol related social costs. In this respect, economic models of
demand and, in particular, habit formation and addiction models may be useful to
highlight the effectiveness of price mechanisms in reaching such targets.

III - CONCEPTUAL FRAMEWORK

The usual way of modeling alcohol consumption nowadays is the rational addic-
tion (RA) framework developed by Becker - Murphy (1988). Previous empirical re-
search introduced the notion of dependency via models of habit formation, otherwise
known as the myopic models of addiction, or else, it ignored the addictive nature of
alcohol and modeled alcohol demand as a traditional consumer good.

In the RA framework the behavior of an addicted consumer is characterized by
reinforcement and tolerance. Tolerance implies that the marginal utility of the stock
of past consumption is negative while reinforcement requires that an increase in past
consumption raises the marginal utility of current consumption. An implication of re-
inforcement is that levels of consumption in adjacent time periods are complements.
In addition, the RA framework implies that consumers also take into account the fu-
ture negative consequences of their behavior so that, for reinforcement to occur, the
increase in the marginal utility of current consumption following an increase in past
consumption must be greater than the reduction in the present value of future con-
sumption due to the harmful consequences of addiction. Underlying the RA theory
are several assumptions that have led to extensions and to a bulk of critical literature:
i) initiation in consumption is not explained: the individual consumes positive
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amounts of the addictive good; ii) s/he can accurately predict future prices and other
demand shifters; iii) s/he is not only rational and forward looking, but also time con-
sistent; iv) s/he does not have self control problems. The model fails to explain im-
portant aspects of addictive behavior, such as temptation (Gul - Pesendorfer, 2001);
projection bias (Lowenstein - O’Donoghue - Rabin, 2003); cue-contingent utility
(Laibson, 2001); cue-triggered mistakes (Bernheim-Rangel, 2004).

Nevertheless, the model is still rather popular among practitioners, because it
leads to a simple linear specification with testable hypotheses. Following Becker -
Grossman - Murphy (1994) (BGM henceforth), we assume that the addicted consu-
mer’s problem is to maximize, over his/her life cycle, the following function:

[o¢]
V:maxz:ﬂ‘"‘U(Y,,Ct,S;,e;) 1)
=1

where Y; is consumption of a non addictive good (used as numeraire) at time ¢
(t=1,...,00), C; is consumption of the addictive good (in this case alcohol), at ti-
me ¢, S; is the stock of the addictive good at time ¢, e, reflects unmeasured life cycle
variables that affect utility in each period (i.e. demand shifters) and 3 is the discount
factor 1/(1 + r), with r being the inter temporal rate of time preference which is as-
sumed to be constant over time.

The instantaneous utility function has the following properties: Uc > 0;
Ucc < 0; Ugs < 0. Moreover, the standard properties of addiction: tolerance,
Us < 0, and reinforcement, Ucs > 0, are assumed to hold. Consumption of the ad-
dictive good is assumed to have no effect on the marginal utility derived from con-
suming the composite good Y and vice versa: Ucy = 0. We assume that S; evolves
according to the following law of motion:

St =(1-6)8i-1+Ci (2)

where § is the rate of depreciation on the stock of the addictive good. S; = C;—; for
6=1.
The consumer maximizes equation (1) subject to a lifetime budget constraint:

o0
Wo=>_ B (PCi+Y) 3)
t:1
Where W, is the present value of wealth and where P, is the price of the addictive
good at time ¢.
When the instantaneous utility function is quadratic and the intertemporal rate of
time preference is equal to the market interest rate equation (1) generates a structural
demand equation for alcohol consumption at time ¢ of the following form:

Ci = B1Ci—1 + B2Ciy1 + B3Py + Baes + Bserr1 4)

Whereby, current consumption is positively related to past and future consump-
tion and negatively related to the current price. In particular, 5; measures the effect -
of past consumption and, by symmetry, it also measures the effect of current con-
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sumption on future consumption of the addictive good. The larger the value of 3;
the greater is the degree of reinforcement or addiction. BGM recognize that the e,
may be serially correlated. Even when they are not, they may affect utility in each
period and affect consumption at all dates through the optimizing behavior implied
by equation (1). Therefore BGM treat C;_; and C;;; as endogenous and use lagged
and forward prices as instruments. The statistical significance of the coefficient of fu-
ture consumption, together with a reasonable value of the inter temporal rate of time
preference?, provides a direct test of the rational addiction theory. Rational addicts
will increase their consumption when future prices are expected to fall.

Equation (4) has some important implications. First, complementarity between ad-
jacent periods of consumption and negative cross-price elasticities between alcohol
consumption at different points in time, holding prices in all other periods constant.

Secondly, there are important differences between long and short run responses to
permanent price changes. The short run effect describes the impact on consumption
of a price change at time ¢ and in all future time periods that is not anticipated until
time ¢. The long run price effect pertains to a price change in all time periods. Since
C;_1 remains the same if a price change is not anticipated until period ¢, the long run
price effect must exceed the short run price effect.

The RA model mainly has been applied to cigarettes consumption, whereas inves-
tigations concerning alcohol are not as numerous. One reason for this is that alcohol
is not supposed to be as addictive as tobacco. Another reason, put forward by Bent-
zen et al. (1999) is probably the lack of long and consistent time series or panel data
available at the individual level.

Empirical tests of RA to alcohol have been carried out by Waters - Sloan (1995);
Grossman - Chaloupka - Sirtalan (1998); Bentzen - Eriksson - Smith (1999); Baltagi -
Griffin (2002); Baltagi - Geishecker (2006). Grossman et al. (1998) use surveys of
high school seniors as part of the monitoring of the future results to test the RA theo-
ry and find a long run price elasticity which is approximately 60% larger than the
short run elasticity. Waters - Sloan (1995) use individual data to test the RA model
applied to alcohol consumption. Their estimations provide relatively strong support
for the RA model. Bentzen et al. (1999) use aggregate time series data over the peri-
od 1960-1994 to test the RA model for alcohol consumption across four northern
European countries and find support for the RA hypothesis mainly for wine and spir-
its whereas evidence for beer is more controversial. Using aggregate consumption
data on distilled spirits for 42 US states over the period 1959-1994 Baltagi - Griffin
(2002) obtain results that are in general supportive of the RA hypothesis. However

2 The inter temporal rate of time preference is by far the most difficult parameter to evaluate
because, according to theory, this is: » = 'Zz—‘ — 1. In practice the available estimates are characteri-
sed by a large heterogeneity both in sign and magnitude irrespective of the type of data (indivi-
dual versus aggregate, time series versus panel). Nevertheless, this awkward variability of the inter
temporal discount rate has never been considered a sufficient reason to contradict the RA model,
instead it has led many researchers to fix it exogenously, rather than obtaining it as a derived pa-
rameter.




