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Abstract
This paper analyses the impact of introducing an alcohol minimum unit pricing policy on youth’s off-premise alcohol consumption. We rely on price
elasticities derived using stated preference alcohol purchase data from a survey of 1024 university students in Lebanon. Selectively targeting
drinks with high ethanol concentration by applying a minimum unit pricing (MUP) corresponding to the maximum price that respondents are
willing to pay per beverage achieves a reduction in ethanol intake close to 0.23 l/month (∼28% of pre-MUP ethanol intake). Imposing a flat
MUP corresponding to the average price respondents are willing to pay for all alcoholic beverages decreases ethanol intake by nearly half the
reduction from the previous targeted MUP. This work provides evidence in favour of MUP in conjunction with taxation capable of substantially
reducing alcohol consumption. We also document a positive welfare benefit of MUP.
Keywords: Almost-ideal demand system, volumetric choice experiment, alcohol, youth, minimum unit pricing, elasticity

Key messages

• MUP targeting high-ethanol-content beverages reduces
consumption more than flat MUP

• MUP is an effective alternative to taxation for reducing youth
alcohol consumption

• Imposing MUP on alcoholic beverages has positive welfare
benefits

Introduction
Youth alcohol consumption remains a global concern as it
remains highly prevalent despite the declining trends in some
countries. Key highlights from a survey conducted among
11800 students in the USA show that alcohol use among
the 8th-, 10th- and 12th-grade students has levelled off after
a gradual decline over the past 5 years (National Institute
on Drug Abuse, 2020). A European survey from 35 differ-
ent countries further confirms the declining trend in smoking
and drinking among 15–16-year-old school students (ESPAD
Group, 2020).

There exists strong causal evidence linking harmful alco-
hol consumption to increased healthcare costs, decreased
productivity and increased property damage costs result-
ing from traffic accidents and increased criminal justice
and law enforcement costs (Collins and Lapsley, 1996;

Devlin et al., 1997; Fenoglio et al., 2003; Jarl et al., 2008).
Alcohol-attributable chronic diseases and conditions are sub-
stantial and result from both the overall volume of alcohol
consumption and patterns of drinking (Rehm et al., 2003;
Shield et al., 2014).

Response measures including alcohol pricing policies and
taxation methods aim at stimulating economic, health and
social benefits via generating tax revenues, reducing harmful
alcohol consumption and impeding drinking initiation among
abstainers especially in low- and middle-income countries
(WHO, 2018). Taxation and pricing policies that increase the
cost of alcoholic products relative to other products are empir-
ically documented and modelled to be among the most effec-
tive policies aimed to reduce heavy and harmful consumption
of alcohol (Wagenaar et al., 2010; Zhao et al., 2013). Wage-
naar and colleagues showed a strong link between tax/price
and alcohol consumption based on aggregate sales (i.e. alco-
hol sales within the population) with weighted price elas-
ticities of −0.17 for beer, −0.30 for wine, −0.29 for spirits
and −0.44 for total alcohol consumption (Wagenaar et al.,
2009). Beer is thus documented to be the least receptive type
of alcoholic beverage to positive price shocks (Burton et al.,
2017).

One of the most popular methods for taxing alcohol is
specific taxation that depends on the volume of ethanol per
beverage. It is documented to be most effective in high-income
countries with an advanced prevalence of current drinkers
(Alcohol and Public Policy Group, 2010). Another effective
method is ad valorem taxation that depends on the price of
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the alcoholic beverage (Cnossen, 2005; Delipalla and Keen
1992).

Besides taxation, alcohol minimum unit pricing (MUP) is
another key pricing policy measure that governments rely on
to ban the sale of a particular alcoholic beverage below a des-
ignated price (Hirshleifer et al., 2005). Unlike taxation tools
that indirectly impact prices, MUP directly affects prices of
alcoholic beverages by increasing prices that are below the
policy threshold up to exactly the threshold level (Brennan
et al., 2014).

Alcohol-related policies such asMUP have been effective at
increasing the economic cost and decreasing the affordability
of alcohol for the purpose of reducing its demand (Purshouse
et al., 2009; 2010). Other alcohol-related policies nudge the
supply side of alcohol and aim to regulate the sale of alco-
hol to minors and restrict its physical availability (time and
place), thus increasing the effort to obtain it (Anderson et al.,
2009; Alcohol and Public Policy Group, 2010; Martineau
et al., 2013; WHO, 2014). Regulating alcohol marketing
and adopting effective drink-driving countermeasures also
contribute to the reduction of harmful alcohol consumption
(Anderson et al., 2009; Alcohol and Public Policy Group,
2010; Martineau et al., 2013; WHO, 2014).

The vast majority of research on alcohol harm reduction,
including taxes and MUP, has generally excluded countries
of the Arab region mainly due to data limitations (Ghandour
et al., 2016) and the fact that most Arab countries fail to
recognize alcohol drinking among youth as a key national
health priority (Mandil, 2009; WHO, 2014; Ghandour et al.,
2016). To tackle this evidence gap in the region, Chalak et al.
(2020) model Lebanon’s youth’s off-premise alcohol demand
and price elasticities using an Almost Ideal Demand System
(AIDS), to investigate the impact of introducing broad-based
vs targeted taxation using a survey of 1024 university students
in Lebanon.1

In countries with weak and almost absent real mar-
ket alcohol data, such as the case of most Arab countries,
survey-based analysis using stated preferences (SPs) pro-
vides one of the useful tools for conducting research related
to alcohol and alcohol policy recommendations and inter-
ventions. Stated responses provided by survey respondents
would help describe consumers’ purchasing patterns when
facing hypothetical situations that closely simulate market
choices options. This type of analysis is also important in
forecasting the potential effect of introducing a new pol-
icy such as alcohol MUP. SP exercises can produce credible
estimates of respondents’ willingness to pay among other
key features. Previous studies used SP analysis to investi-
gate the impact of promotions on alcohol retails (Lu et al.,
2017) and explore preferences for alcohol policy packages
(Pechey et al., 2014).

The present paper contributes to the literature on youth’s
off-premise alcohol consumption patterns in the Arab region
and relies on findings from Chalak et al. (2020) to evaluate
the effect of MUP policy, rather than alcohol taxation poli-
cies, while forecasting the welfare impacts of implementing
such a policy. The purpose of this paper is thus to con-
tribute to the literature on alcohol in the Arab region, by
examining the impact of introducing alcohol MUP policies
on alcohol demand and, ultimately, aggregate ethanol intake
using survey data collected from a SP survey of 512 univer-
sity students in Lebanon. We focus on off-premise alcohol
demand among university students in Greater Beirut and rely

on price elasticities derived from SP alcohol purchase data.
This is particularly interesting given the high records of yearly
per capita (15+) alcohol consumption in Lebanon, which are
high (1.5 l of pure alcohol) in comparison to WHO Eastern
Mediterranean Region (0.6 l).

The paper then carries out a welfare analysis and forecasts
the welfare costs and benefits of implementing such a policy.
We account for both the direct and indirect economic costs of
alcohol-related car fatalities and injuries. We focus uniquely
on hospital care costs as a measure of direct economic costs
and on losses in future earnings due to premature deaths or
work-related injuries to capture the indirect economic costs.

The rest of the paper is structured as follows. In the Meth-
ods section, we provide a brief background of the survey sam-
pling, design and questionnaire development in Chalak et al.
(2020) on Lebanon’s youth’s off-premise alcohol demand and
price elasticities modelled using AIDS. We then present the
methodology used in this paper to examine the impact of
alcohol MUP introduction. In the Results section, we present
our findings and carry out the welfare analysis. The Discus-
sion section provides a thorough discussion of our results and
reviews the limitations of this study and lastly the Conclusion
section concludes.

Methods
Most research studies on alcohol minimum pricing policies
have used the Sheffield Alcohol Policy Model (SAPM). The
SAPM is a causal, deterministic, epidemiological model that
analyses the impact of the alcohol pricing policies on prices
for different types of alcohol; the effect of price changes on
the level of alcohol consumed and the impact of the changes in
consumption levels on consumers’ expenditures and retailers’
revenues (Holmes et al., 2014). Finally, the SAPM provides
evidence on the impact of changes in alcohol consumption
on hospital admissions due to alcohol consumption as well
as morbidity and mortality levels (Angus et al., 2016; Bren-
nan et al., 2008; 2014; Hill McManus et al., 2012; Holmes
et al., 2014; Meier et al., 2010; Meng et al., 2012; Pur-
shouse et al., 2010). Other studies implement an alternative
modelling strategy using counterfactual analysis techniques
(Sharma et al., 2016) or apply policy-to-price and price-to-
consumption effects analysis using panel data (Vandenberg
and Sharma 2016).

In this paper, we rely on price elasticities derived using SP
alcohol purchase data from a survey of 512 university stu-
dents in Lebanon. Investigating price and tax elasticities is
the convention for analysing the effectiveness of taxation and
pricing policies in economics. Price elasticity of demand for
alcohol is determined by the percentage change in the quantity
of alcohol consumed as a result of a 1% increase in the price
of alcohol, which translates into the impact of alcohol pric-
ing on drinking. A systematic review of studies investigating
the association between alcohol taxes and price levels policies
has shown an inverse relationship between alcohol prices and
taxes and alcohol drinking in general (Wagenaar et al., 2009).

Survey design, sampling and questionnaire
development
Our study builds upon a study by Chalak et al. (2020), which
implements a volumetric choice experiment (VCE) survey to
investigate off-premise alcohol purchasing patterns among
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youths in Lebanon. VCEs are a novel variant that extends the
standard discrete choice experiments (DCEs) to allow for the
assessment of count data in order to mirror real-world deci-
sions that involve the purchase of multiple units of the same
product (Chalak et al., 2020; Louviere et al., 2016).2 Survey
data were collected during December 2015 among a sample
of 512 university students (aged 18–25 years) from Lebanon
who identified themselves mainly as ‘off-premise drinkers’,
i.e. respondents that report off-premise drinking at least once
per week in the past year, by purchasing alcoholic products
from different points of sales and consuming them at home
or in private places. Data collection was undertaken by Infor-
mation International, a leading Beirut-based market research
company.

Sixty-four students were recruited from each of eight dif-
ferent private and public universities in the Greater Beirut area
and adjacent Jounieh to ensure diversity. These included the
following: (1) American University of Beirut, (2) Lebanese
American University, (3) Lebanese University, (4) Lebanese
International University, (5) Beirut Arab University, (6) St.
Joseph University, (7) Notre Dame University and (8) Holy
Spirit University of Kaslik. Students who were in the vicin-
ity of the eight universities were recruited and interviewed by
trained fieldworkers. An inclusion criterion for the study is
that the student identifies him/herself as a ‘drinker’. If the stu-
dent identified as a drinker, he/she was then given a form
that further describes the study and its procedures, before
he/she orally consented to participate in the study. Once the
student agreed to participate, the trained fieldworker then
provided him/her with a questionnaire to complete. The field-
worker clearly informed the student that the participation in
the study was entirely voluntary, and responses were to be
used strictly for research purposes and kept in locked files and
did not require any information that reveals the identity of the
recruited student.

As mentioned above, the study included 512 ‘off-premise
drinkers’, in contrast to 512 ‘on-premise drinkers’ who
reported consuming alcoholic beverages in restaurants, bars,
etc., and who were tackled in a separate VCE and analy-
sis. The questionnaire thus consisted of two parts. The first
part captured youth alcohol purchasing habits including their
weekly expenditure on alcohol consumption, the frequency
of purchasing, the type and brands of alcohol purchased and
where the consumption occurs. The second part consisted of
two consecutive SP exercises. The first SP exercise was a DCE
that examined the factors that shaped youths’ alcohol shop-
ping visits (type of outlet, day and time of purchase, distance
and convenience). The second SP exercise—the VCE of inter-
est to this paper—looked at the demand of youths for various
alcoholic beverage types.

The alcohol beverage types, their respective price ranges
and discounts/offers that may apply to some of them were
identified using three focus group discussions (FGDs) among
youths completed between October and November 2014.
These FGDs were facilitated by the various investigators
involved in this project. The broad types of beverages were
determined to be beer, wine, spirits, vodka mixes and
alcopops, and arak—a traditional aniseed-flavoured spirit dis-
tilled from grapes. As for hypothetical beverage prices, these
were drawn from a beverage-specific vector of five levels that
spanned the typical range of prices advertised on the websites
of major Greater Beirut supermarkets and offers/discounts

and were chosen out of four possible options for any of the
drinks: ‘buy 1 get 1 free’, ‘free gift’, ‘50% discount’ or none.

Price elasticities for the different alcoholic products were
derived based on the econometric analysis of respondents’
purchasing choices (number of units of each beverage respon-
dents report willing to purchase at a given price) when con-
fronted with repeated choice tasks that altered the prices of
alcoholic units (can or bottle depending on the beverage) and
promotions (discount/offer) for each beverage.

Elasticity estimates
In this paper, we relied on own and cross-price Marshallian
(uncompensated) elasticities for beverage i with respect to any
beverage j (εij), with i and j being the same for own-price
elasticities, and different for cross-price elasticities, derived
using AIDS strategy. As mentioned earlier, this study uses
data from VCE survey to investigate the impact of a MUP.
The own and cross-price uncompensated elasticities estimated
in Chalak et al. (2020) are crucial for the purpose of this
research. This is because they allow us to predict the impact
of price changes, due to the introduction of hypothetical MUP
policies, on the quantity demanded of each alcoholic product
using respondents’ purchasing intentions at different prices.

Among the previous year (PY) off-premise drinkers, 84%
reported purchasing beer in the past month, 74% reported
purchasing spirits, 63% purchased vodka mix/alcopops, 53%
purchased wine and lastly 45% reported purchasing arak
in the past month. The average unit prices (can or bottle)
that respondents reported typically paying for each alcoholic
beverage on their next trip to buy alcohol were as fol-
lows: LBP2201 (USD1.47) for beer; LBP30 994 (USD20.66)
for wine, LBP23 LBP875 (USD15.82) for spirits, LBP4220
(USD2.81) for vodka mix/alcopops and lastly LBP22 820
(USD15.21) for arak.

Table 1 recalls the uncompensated expenditure and price
elasticities derived by Chalak et al. (2020) using a censored
AIDS model. A ‘negative expenditure elasticity’ for a given
alcoholic beverage indicates that an increase in the overall
budget allocated to alcohol consumption would be associated
with a decrease in that product’s consumption. This is the case
for beer and vodkamix/alcopops where the AIDSmodel yields
negative and statistically significant expenditure elasticities vs
statistically significant positive expenditure elasticities for the
remaining relatively more expensive alcoholic products (wine,
spirits and arak). This suggests that the latter alcoholic prod-
ucts would be considered normal goods (an increase in their
demand in response to an increase in the budget). This can be
interpreted as a shift in students’ preferences from relatively
affordable products to more expensive ones with the increase
in budget. Moreover, the positive and statistically significant
‘own-price elasticities’ associated with relatively cheaper alco-
holic products (beer and vodka mix/alcopops) provide further
evidence that cash-strapped students facing the same budget
constraint would continue to consume these cheaper options
despite their price increase.

Finally, the vast majority of cross-price elasticities are neg-
ative and statistically significant, which offers supporting
suggestive evidence that students are more likely to cut their
consumption levels of alcoholic products in general when
facing an increase in prices. We similarly report in Table 2
compensated (Hicksian) own- and cross-price elasticities,
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Table 1. Expenditure (µi) and uncompensated own- and cross-price (εij)
elasticity estimates

Beer Wine Spirit
Vodka mix/
alcopop Arak

µi

Expenditure −2.496*** 1.513*** 1.151*** −0.316*** 1.813***

εij

Beer 3.538*** −0.733*** 0.307* 1.234*** −1.850***

Wine −0.757*** −0.738*** 0.091*** −0.530*** 0.421***

Spirit −0.116*** 0.028*** −1.133*** −0.089*** 0.159***

Vodka mix/
alcopop

0.747*** −0.342*** 0.031 0.692*** −0.811***

Arak −0.744*** 0.101** 0.181*** −0.526*** −0.826***

Note: ***P<0.01,
**P<0.05,
*P<0.10.

Table 2. Compensated (Hicksian) own- and cross-price (ε∗ij ) elasticity
estimates

Beer Wine Spirit
Vodka mix/
alcopop Arak

ε∗ij
Beer 3.242*** −1.131*** −0.732* 0.838*** −2.217***

Wine −0.578*** −0.497*** 0.721*** −0.290*** 0.643***

Spirit 0.020 0.212*** −0.654*** 0.094*** 0.328***

Vodka mix/
alcopop

0.709*** −0.392*** −0.101 0.642*** −0.857***

Arak −0.529*** 0.390*** 0.936*** −0.238*** −0.559***

Note: ***P<0.01,
**P<0.05,
*P<0.10.

ε∗ij derived from the same censored AIDS model. We rely on
those elasticities to carry out the welfare analysis of the impact
of MUP application on alcohol. This said, we note the pos-
itive uncompensated and compensated price elasticities for
beer and vodka mixes/alcopops.

This suggests that among Lebanese youths, these bev-
erages take on the characteristics of Giffen goods (Varian,
2003). One explanation could be that cash-strapped uni-
versity students purchase beers and vodka mixes primarily
because they are cheaper; increases in the prices of these bev-
erages would further reduce their already limited purchasing
power. This would in turn force them to redirect whatever lit-
tle money they would spend on the more expensive substitutes
to consuming more of them.

Simulating MUP scenarios
The first step in examining the impact of introducing MUP
on alcohol consumption is to use the derived Marshallian
(uncompensated) price and expenditure elasticities from the
AIDS model (Table 1), which relies on the stated quantities
purchased from each alcoholic beverage for a given price level
given by the VCE data.

We introduce a beverage-specific MUP that selectively tar-
gets alcoholic beverages with high ethanol concentration, in a
similar spirit to Chalak et al. (2020) who find that taxes tar-
geting such beverages are more effective in reducing overall
ethanol intake among youth. For high-ethanol-content bever-
ages (spirits and arak), the MUP imposed corresponds to the
‘maximum’ price that respondents are willing to pay for that
specific beverage. In contrast, the MUP is set to the ‘average’

Table 3. Typical bottle/can volumes and ethanol concentrations for the
various alcoholic beverage categories

Alcoholic beverage
category (i)

Typical bottle/can
volume (vi)

Typical ethanol
concentration (ci)

Beer 33 cl 4.5%
Wine 75 cl 12%
Spirit 75 cl 40%
Vodka mix/alcopop 33 cl 10.5%
Arak 75 cl 50%

price that respondents are willing to pay for beer, wine and
vodka mix/alcopops.3

Next, we predict the impact of MUP on alcohol demand
and ethanol intake. To this end, we use the basic expression
of a price elasticity:

εij =
d lnQi

d lnPj
=

∆ lnQi

∆ lnPj
(1)

where εij represents the constant Marshallian, or uncompen-
sated, elasticity for any beverage iwith respect to any beverage
j (εij), where i and j are any two alcoholic beverages from the
set of products S available in the market. When i and j are
identical, εij becomes an own-price elasticity, when different,
a cross-price elasticity. Qi (see Chalak et al., 2020 for details
on how purchasing quantities were derived) and Pj are the
quantity demanded and price of i and j, respectively. When
price changes are considered across all beverages j in S, the
change in the quantity consumed of beverage i is calculated as
follows:

∆ lnQi =
∑

j

εij∆ lnPj (2)

With some manipulation, this leads to the following
expression that predicts the proportion change in the demand
for any beverage i in response to proportion increases in
prices resulting from the imposition of MUP on the range of
alcoholic beverages j in C:

∆Qi

Qi
=
∏
j

(
∆Pj

Pj
+1

)εi

−1 (3)

Finally, the proportion change in ethanol intake E can be
derived as follows by summing up the relative ethanol intake
changes affected by each beverage i in S:

∆E
E

=
∑

i

∆Qi

Qi
· ci · vi =

∑
i

∏
j

(
∆Pj

Pj
+1

)εij

−1

 · ci · vi

(4)
where ci and vi are the ethanol concentration and volume of
the alcoholic unit (bottle/can) of beverage i typically encoun-
tered in the Lebanese market. Table 3 reports the types of
alcoholic beverages considered in this study along with their
unit (can or bottle) volume and ethanol content.

Results
Sample characteristics
Table 4 provides an overview of sample characteristics. The
average age of respondents is around 21.5 years, with almost
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Table 4. Sample characteristics

Label Mean SD

Age (years) 21.5 1.8
Gender
Female 0.31 0.46

Education (% of participants)
Freshmen 4.1%
Sophomores 19.5%
Juniors 24.6%
Senior students 30.4%
(5th year/beyond) 16%
Graduates 5.2%

69% being male and 31% female ‘off-premise’ PY drinkers.
The majority of students were sophomore, junior and senior
students (19.5%, 24.6% and 30.4%, respectively), with
another 16% of undergraduates in their 5th year or more.
The remaining respondents are either freshman (4.1%) or
graduate (5.2%) students. In terms of drinking patterns,
65% of the ‘off-premise’ PY drinkers were classified as binge
drinkers (i.e. consumed five or more drinks at least once in the
preceding month). In terms of drinking preferences, around
27% of respondents were classified as ‘high-ethanol’ drinkers
(i.e. reported consuming mostly or exclusively high-ethanol-
content drinks such as arak and/or spirits), as opposed to
‘low-ethanol’ drinkers (73%) who more often drank beer,
wine and/or vodka mix and alcopops in the preceding month.

Impact of MUP on alcohol demand and ethanol
intake
By means of Equation (4), we investigate the impact of MUP
introduction on alcohol demand, and, ultimately, aggregate
ethanol intake, via the∆Pj

/
−Pjterms.∆Pjin this case is equal

to the difference between the newly introduced beverage-
specific MUP and the price that individual respondents report
paying for this beverage if the former is higher than the lat-
ter and 0 otherwise. MUP thus becomes analogous to a tax
that selectively targets individuals who report paying a lower
price (lower than the MUP) for a given beverage. Conversely,
MUPs would have a null effect on individuals who report
paying a price higher than the MUP (∆Pj =0). In Table 5,
we report our results for the changes in prices as a result of
MUP introduction (i.e. terms). These results indicate that the
most pronounced changes in prices are associated with spir-
its and arak beverages, whereas prices for beer, for instance,
increased by only 18% as a result of MUP.

In Table 5, we also report the average proportion change
of quantity of units of beverage i that respondents would con-
sume as a result of MUP introduction. The positive signs
indicate an increase in the demand for beer and wine that
were targeted with a lower MUP in comparison to high-
ethanol-concentrated beverages (spirits and arak). The change
is close to zero for vodka mix/alcopop, whereas demand for
spirits and arak (i.e. beverages targeted with a more pro-
nounced MUP) decreases. These results provide evidence that
cash-strapped students would shift their demand towards
low-ethanol-concentration (and relatively cheaper) alcoholic
beverages (beer and wine) as a result of the introduction of a
selective MUP targeting high-ethanol-content beverages.

Table 5. The effects of targeted MUP on the demand for alcoholic
beverages

Percentage change in prices (∆Pj
/
−Pj)

Alcoholic beverage
category Mean SD

Beer 0.18 0.35
Wine 0.29 0.65
Spirit 5.09 4.47
Vodka mix/alcopop 0.50 0.81
Arak 1.82 2.27

Average proportion change in quantity
consumed (∆Qi/Qi)

Alcoholic beverage
category

Mean SD

Beer 3.70 17.36
Wine 0.16 0.57
Spirit −0.61 0.41
Vodka mix/alcopop −0.01 0.71
Arak −0.31 0.43

Table 6. The effects of targeted MUP on ethanol intake

Ethanol intake change (ml/month)

Alcoholic beverage category Mean
MUP (USD/can or
bottle)

Beer 54.89 $1.47
Wine 14.7 $20.66
Spirit −182.9 $100
Vodka mix/alcopop −0.4 $2.81
Arak −115.0 $50

Total ethanol intake
reduction (ml/month)

−228.8

Pre-MUP ethanol intake
(ml/month)

824.0

% Ethanol intake reduction −27.76%

Results reported in Table 6 display the average change
in ethanol intake for each beverage as a result of the MUP
introduction. We find that selectively targeting high-ethanol-
content beverages with a relatively higher MUP than for low-
ethanol-content beverages achieves a considerable reduction
in ethanol intake close to 0.23 l/month (∼28% of pre-MUP
ethanol intake). Of note, introducing a flat MUP achieves a
decrease in ethanol intake that is close to only 0.10 l/month,
i.e. about half the size of the decrease with targeted MUP.

The reduction in ethanol intake as a result of the decrease in
spirits, vodka mix/ alcopops and arak consumption is diluted
by ethanol intake resulting from the increased consumption
of beer and wine (i.e. shifting to low-ethanol-content and
relatively cheaper alcoholic beverages). However, the over-
all reduction in ethanol intake (about 0.23 l/month or 28%
of pre-MUP ethanol intake) remains larger than what is
achieved using either a blanket taxation policy or a targeted
one (were the tax is levied only on the high-alcohol-content
beverages, namely spirits and arak). Chalak and colleagues
report an overall decrease in ethanol intake of about 0.044
and 0.129 l/month (5% and 16% of pre-tax ethanol intake)
when imposing a 20% blanket tax on all five alcoholic bev-
erages and a 20% tax targeting only high-alcohol-content
beverages, respectively (Chalak et al., 2020). While the direc-
tion of our present results is in line with prior findings using
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taxation (Chalak et al., 2020), our estimates show more pro-
nounced reductions in ethanol intake than alcohol taxes. This
supports the need to introduceMUP alcohol policies to reduce
youth alcohol consumption.

Welfare cost of MUP
In this section, we seek to evaluate the consumers’ welfare
cost induced by the introduction of selective alcohol MUP
policy. To do so, we rely on estimating compensating varia-
tion (CV) that allows us to examine the effect of alcohol price
increase affected by MUP on consumers’ welfare. To this end,
we follow Friedman and Levinsohn (2002) and account for
both direct and indirect effects of price changes effected by
theMUP introduction to the various alcoholic beverage types,
not least substitution between various product types.

Let C be a minimum expenditure function, the compensat-
ing variation (CV) following the application of MUP across
alcoholic beverages making up the set S can be derived as
follows:

∆ lnC=
∑

i

wi∆ lnPi +
1
2

∑
i

∑
j

wiε
∗
ij∆ lnPi∆ lnPj (5)

CV=
(
e∆ lnC −1

)
C (6)

where wi is the share of expenditure out of total alcohol
expenditure C allocated to beverage i prior to MUP introduc-
tion; ∆lnC and ∆lnP refer to proportional changes in alcohol
expenditure and price of alcoholic beverages, respectively, due
to the introduction of MUP. Finally, ε∗ij is a compensated
(Hicksian) own/cross-price elasticity derived from the AIDS
model presented in Chalak et al. (2020).

Using Equations (5) and (6), we find that the average per
month CV for alcohol-drinking youth in Greater Beirut is
equal to LBP24 500 (USD16.3 in 2015). This means that
selectively targeting alcoholic products with high ethanol
concentration (spirits and arak) with MUP reduces youths’
welfare by an average of USD16.3 per person per month.
Therefore, for alcohol-drinking youth to maintain their initial
welfare level (i.e. pre-MUP introduction), they need on aver-
age a compensation of USD16.3 per person per month. This
is ∼2% of the average monthly disposable income (USD205)
that respondents reported.

Welfare benefits of MUP
To estimate the welfare benefits for alcohol-drinking youth
from introducing selective MUP, we adopt a ‘cost-of-illness’
approach that focuses solely on alcohol-related car fatalities
and injuries among youths due to their driving under the influ-
ence (DUI). We ignore all other alcohol-attributable diseases
due to data limitations (Thavorncharoensap et al., 2010). The
scope of this study includes both the direct and indirect eco-
nomic costs of these fatalities and injuries. We focus uniquely
on hospital care costs as a measure of direct economic costs
and on losses in future earnings due to premature deaths or
work-related injuries to capture the indirect economic costs.

The first step is to estimate the Population Attributable
Risk (PAR) for alcohol-related car fatalities and injuries

Table 7. Authors’ compilation of 2011 fatalities and injuries due to car
crashes among Lebanese youth

Alcohol drinking Fatalities Injuries Total

Yes 59a 897a 956
No 119 1821 1940
Total 178b 2718b

aYASA reports 33% of youths’ car accidents resulting in deaths are due to
drunk driving (Maloy, 2017). We assume this figure is the same for road
injuries.
b35% of the total 508 fatalities in 2011 and 45% of the total 6040 injuries
in 2011 (Choueiri et al., 2015).

among youths. The PAR is calculated as follows:

PAR=
[P(RR−1)]

[1+P(RR−1)]
(7)

where P is the proportion of youth in Greater Beirut who
drink alcohol and RR is the relative risk of alcohol on car
fatalities and injuries among youths (i.e. ratio of incidence
rates of deaths/injuries in two groups of youths, those who
drink and those not exposed to drinking). It thus captures
whether exposure to alcohol among youths affects the rate
of car fatalities/injuries due to drunk driving.

We rely on 2011 estimates from Choueiri et al. (2015) who
report that during that year, 35% of traffic fatalities (178 out
of a total 508) and 45% of road traffic injuries (2718 out of
a total of 6040) resulted from 4447 accidents that involved
persons aged between 15 and 29 years (see Table 7). We fur-
ther rely on Youth Association for Social Awareness (YASA)
statistics reporting an average of nearly 33% of car accidents
among youth leading to deaths being due to DUI of alcohol
(Maloy, 2017). We assume this figure is the same for road
injuries. Based on this figure, the total number of road traf-
fic fatalities among youths due to DUI is 59 (33% of 178)
and road traffic injuries among youths due to drunk driving
is 897 (33% of 2718). In total, the number of traffic fatalities
and injuries among youths due to DUI is 956, and the corre-
sponding number for non-DUI traffic fatalities and injuries is
1940.

The relative risk is thus estimated at RR= 59
956

/
− 119

1940 =
1.006, where the numerator and denominator denote the
risk of accident fatality that is due to DUI and non-DUI,
respectively. The Population Attributable Risk (PAR) for
alcohol-related car fatalities and injuries among youths is
therefore ∼0.4%, assuming that 63% of youth in Greater
Beirut drink alcohol, based on the survey data conducted by
Chalak et al. (2020). Of note, the statistics on road fatal-
ities and injuries are probably an under-estimation of the
reality due to the absence of unified figures across different
sources. For instance, Internal Security Forces exclude from
their figures, car-crash victims who spent less than 6 days in
the hospital as well as injured and dead military personnel
(Khatib, 2002).

Next, we multiply the PARwith the direct and indirect eco-
nomic costs of fatalities and injuries due to car accidents. The
direct average medical cost of injuries is close to USD1056
per person, based on an average stay of road injured of
1.76 days in the hospital and an average cost of USD600 per
day (Choueiri et al., 2010). Correcting for ∼50% inflation in
5 years (to adjust to 2015 prices, the time the survey was con-
ducted), these costs are about USD1584 per person. Due to
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data limitations, we assume that these costs are the same for
car fatalities.

The indirect average cost of fatalities is estimated at about
USD23 000, calculated by computing the net present value of
lost future earnings due to premature deaths.4 The total cost
of fatalities is thus obtained by summing up the direct and
indirect average medical costs of fatalities, and these are about
USD24 000 on average per person. With regard to the indirect
average costs of injuries, they are estimated at USD250 per
person, obtained by assuming that the person takes 5 days
off from work due to injury and then by multiplying this by
the average daily wage, assuming a USD1000/month average
wage in 2015 and a 35% probability of work for youth. The
total cost of injuries is about USD1800 on average per person.

As shown earlier, the consumers’ welfare cost induced by
the introduction of selective alcohol MUP policy (or the CV)
amounts to USD16.3 per person per month. The welfare bene-
fit for alcohol-drinking youth from introducing selectiveMUP
is about USD19 per person per month. This is obtained by
applying the PAR to the total (direct and indirect) costs of
road traffics resulting in fatalities and injuries.

This means that introducing a targeted alcoholMUP policy
that selectively focuses on high-ethanol-concentrated bever-
ages yields a positive welfare benefit of about USD2.7 per
person per month among youths. Since the sample of ‘off-
premise’ PY drinkers is recruited from the Greater Beirut
area, we refrain from extrapolating our findings to Lebanon.
Future research must aim to collect data on youth from across
Lebanon to enable drawing inferences from different contexts
and carrying out cross-areas analysis.

Discussion
Alcohol MUP is a novel public health policy introduced in
several countries in the last decade including Belarus, Kyr-
gyzstan, the Republic of Moldova, the Russian Federation
and Ukraine (WHO, 2014). Scotland was the first country to
implement alcohol MUP in 2018 by setting a floor price for a
unit of alcohol (currently 50 pence per unit) at the national
level (Scottish Government, 2019). Ireland, Australia and
New Zealand are currently reviewing alcohol MUP policies
(Department of Health Ireland, 2015; Australian National
Preventive Health Agency, 2012; New Zealand Ministry of
Justice, 2020). Empirical evaluations of MUP policies are best
documented and limited to some provinces in Canada (Stock-
well et al., 2012; Zhao et al., 2013). MUP has led to a sub-
stantial decrease in alcohol consumption in different Cana-
dian provinces including British Columbia and Saskatchewan
(Stockwell et al., 2012). Significant health benefits (reduction
in the prevalence of deaths and hospital admissions due to
alcohol) were also recorded in British Columbia following an
increase in minimum alcohol prices (Zhao et al., 2013).

Comparing our findings to other studies is challenging for a
number of reasons. For example, our analysis is mainly based
on a comparative examination of various MUP scenarios that
provides a deep contrast between targeted vs flat MUP. Our
analysis additionally allows for a comparison between MUP
and taxation, in terms of alcohol consumption changes and
ethanol intake. The most relevant study is perhaps Chalak
et al. (2020), which offers insights on the impact of vari-
ous taxation schemes on alcohol consumption and ethanol
intake among youths in Lebanon. We find that ethanol intake
reductions following the introduction of a targeted MUP

exceed that of what is achieved with flat or targeted taxation
policies. The reduction in ethanol intake is∼28%of pre-MUP
ethanol intake levels with targetedMUP in comparison to 5%
and 16%, respectively, with flat and targeted taxation policies
(Chalak et al., 2020).

Given that the introduction of MUP policies is relatively
recent, substantive research on its impact is still missing from
the literature. Evaluation of the impact of MUP introduction
in Scotland for instance is still ongoing, with the final report
to be published in 2023. Lastly, our analysis relies on a SP
approach, while other studies use real alcohol market data.
This makes any comparison challenging and subject to scep-
ticism because SP-based demand forecasts do not enjoy the
same face validity as their real market data counterparts.

Our results however converge towards that of other studies
in terms of direction, by documenting a decrease in alco-
hol consumption and ethanol intake. While already existing
research documents a decrease in the prevalence of deaths and
hospital admissions due to alcohol following MUP introduc-
tion (Zhao et al., 2013), a comprehensive welfare analysis has
not been carried out yet, to the best of our knowledge.

One concern is a possible substitution between expensive
alcoholic beverages, as a result of these policies, and cheaper
alcoholic products (WHO, 2018). Our results show evidence
in support of substitution towards cheaper alcoholic prod-
ucts. We showed an increase in the demand for beer and wine
(cheaper beverages), which were targeted with a lower MUP,
in comparison to high-ethanol-concentrated beverages (spir-
its and arak). Consequently, the ethanol intake reduction is
attenuated by the higher consumption demand for cheaper
alcoholic beverages. Substitution, therefore, may strongly
attenuate the impact of these policies whether through a cross-
beverage shift among alcohol consumers, or a substitution
within beverages across brands, or via a shift from taxed bev-
erages to non-taxed or unrecorded beverages (Chalak et al.,
2020).

Other options would be for consumers to switch to off-
premise consumption of alcohol, which is typically cheaper
than on-premise purchase of alcoholic products (Jiang et al.,
2016). The effectiveness of alcohol taxation and pricing
policies has been documented in the literature to be less
pronounced as a result of unrecorded alcohol consumption
(Anderson et al., 2009). In our analysis, we focus on off-
premise drinkers and examine the impact of introducing alco-
holMUP targeting off-premise alcohol prices. This means that
a plausible limitation to this study is the fact that consumers
may switch to on-premise purchase of alcoholic products as a
result of MUP introduction. While this is true, we believe that
for our sample of university students, consumers are more
likely to be largely off-premise drinkers, particularly given
that it is a cheaper option for them.

In this realm, it becomes crucial that fiscal policies tar-
get simultaneously all alcohol beverages (regardless of their
ethanol levels) and both on-premise and off-premise prices
for them to contribute collectively significantly to lowering
ethanol intake without reverting to substitution.

Another concern is whether these policies can successfully
target heavy drinkers rather than targeting social drinkers
(The Partnerships for SDGs Online Platform, 2017). Con-
cerns with increasing MUP for alcoholic beverages have
centred around the potential effect on responsible drinkers
and individuals with low income. Modelling studies designed
to estimate the effects of MUP if it were to be implemented in
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the UK showed that MUP would impose the greater burden
on heavy rather than moderate drinkers and that regressive
effects, if they existed, would be small, concluding that alco-
hol consumption reductions would translate into significant
health benefits (Griffith et al., 2013; Holmes et al., 2014;
Ludbrook et al., 2012; Purshouse et al., 2010). In Appendix
Table 1, we push our analysis further and repeat our esti-
mations by subpopulation groups. Particularly, we examine
alcohol consumption and ethanol intake reductions for female
and male respondents separately. We also carry out this anal-
ysis by the intensity of drinking as well as alcohol preference.
To do so, we rely on price elasticities modelled using AIDS
for the subgroup in question. Our results reveal that, while
targeted MUP results in an overall reduction of alcohol con-
sumption and ethanol intake that exceeds that of a flat MUP
or broad/targeted taxation policies, introducing such a pol-
icy yields more pronounced ethanol intake reductions for
young women than for young men. Our results also provide
suggestive evidence that targeted MUP is weak at targeting
heavy and regular drinkers. This is because the latter group
of consumers shift substantially towards low-ethanol-content
beverages. MUP policies that set a low minimum price for
high-image alcoholic products with low ethanol content might
induce initiation of alcohol consumption since initiation often
occurs via low-alcohol-content beverages (Sornpaisarn et al.,
2012; Jernigan, 2001). One study highlights a potential disad-
vantage of using MUP, in terms of increased profit benefitting
alcohol producers due to increases in selling prices, which
might be counter-beneficial for public health (Sornpaisarn
et al., 2012). The absence of tax revenues might weigh some
welfare implications. These concerns combined again stress
the need for fiscal policies, such as MUP (and taxation),
to not only be evidence-informed but also contextualized to
avoid any unintended and undesirable consequences. Further
research should investigate simultaneously the impact ofMUP
if implemented alongside reformed alcohol taxes.

Despite its strengths, our study is unable to deal with any
concern regarding the impact of MUP on alcohol initiation
among previous abstainers due to the type of data collected
as well as the sample considered. An additional caveat is that
our study relies on a SP approach using hypothetical scenarios
due to weak and almost absent real market alcohol data. It
remains thus crucial to ensure a better quality of data and for
future research to carry a revealed preference estimation.

Conclusion
Our findings suggest that selectively targeting drinks with
high ethanol concentration by applying a MUP correspond-
ing to the maximum price that respondents are willing to
pay per beverage achieves a reduction in ethanol intake close
to 0.23 l/month (∼28% of pre-MUP ethanol intake). This
decrease in ethanol intake exceeds that achieved by flat or tar-
geted alcohol taxation policies. Our welfare analysis reveals a
positive welfare of about USD2.7 per person per month.

Alcohol control policies in Lebanon, including sales to
minors and DUI, are weakly enforced, if at all. Consequently,
alcohol-related harms, including alcohol-related car fatali-
ties and injuries, remain a major public health concern in
the country. This research study helps quantify the health
benefits, through an economic cost–benefit analysis, from

introducing an alcohol MUP policy, particularly, by reduc-
ing both the direct and indirect economic costs of fatalities
and injuries. While we are unable to quantify the impli-
cations on alcohol-attributable diseases due to data limita-
tions, we do think that our ‘cost-of-illness’ approach, which
focuses solely on DUI-related car fatalities and injuries among
youths, is fundamental. Introducing alcohol MUP policy in
Lebanon should further be accompanied by a strong and
formal enforcement framework, as well as a more ‘seri-
ous’ implementation of the already in place Lebanese traffic
law. This would reduce the likelihood of hospitalization and
losses in future earnings due to premature deaths or work-
related injuries, in addition to benefits in terms of lower
alcohol–attributable disease prevalence.

Our findings have interesting policy implications. First, we
provide evidence on the benefit of introducing MUP as an
effective pricing policy, besides alcohol taxation, that reduces
ethanol intake and yields welfare benefits (reduction in both
monetary and health costs induced by alcohol-related car
crashes). A future potential study should aim at investigat-
ing the impact of complementing alcohol taxation and MUP
on ethanol intake, welfare benefits and the induced welfare
costs.
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Notes
1. Chalak et al. (2020) forecast the impact of two tax scenarios on

the overall ethanol intake among university students in Lebanon.
The first is a broad-based tax scenario that imposes 20% tax on
all types of alcoholic beverages, and the second scenario imposes a
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targeted 20% tax only on the high-ethanol-content beverages, while
exempting the lower-ethanol-content beverages. Findings from this
study document that targeted taxes achieve an overall reduction in
ethanol intake that is almost three times that which is achieved by
broad-based taxes.

2. Unlike in a standard DCE, our VCE allows respondents to choose
from more than one option, including the possibility of purchas-
ing from all beverage categories or none. Additionally, respondents
have the possibility to specify the number of units to purchase from
each of the chosen options. This better mimics real market situa-
tions in which alcohol consumers can buy many units frommultiple
beverage types. An experimental design with an information struc-
ture maximizing a D0-optimal criterion was adopted to compute 40
choice sets that were further divided into eight blocks (five-choice
sets each) and that were randomly administered to respondents.

3. In another scenario, we impose an MUP equal to the maximum
willingness to pay rather than the average price respondents report
willing to pay for vodka mix/alcopops. We however fail to find
a decrease in ethanol intake. This might be explained by the
fact that alcopops remain the cheapest alcoholic option among
cash-strapped students.

4. We assume that premature death occurs at maximum age 29 years
and that workers retire at 64 years. The average monthly salary
is USD1000/month in 2015, and the probability of working for
youth is 35% (as per labour date in 2014 by the Central Agency for
Statistics). To calculate the present value, the discount rate inclusive
of inflation adjustment is assumed at 3% for that time frame.
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Appendix

Table 1. The effects of targeted MUP on ethanol intake by subgroups

Gender Binge drinking Alcohol type preference

Targeted MUP Female Male Past-month binge
drinkersa

Non past-month
binge drinkers

High-ethanol
drinkersb

Low-ethanol
drinkers

Ethanol intake change (ml/month)
Beer 113.14 51.29 1834 4.58 65 479 19.84
Wine 0.37 29.01 46.35 −13.64 36.06 13.03
Spirit −158.16 −193.9 −208.19 −132.92 −230.96 −164.08
Vodka
mix/alcopop

6.715 −5.46 9.07 −4 20.03 −4.04

Arak −163.04 −76.03 −89.02 −127.19 −82.4 −76.41

Total ethanol
intake reduction
(ml/month)

−200.98 −195.09 1592.21 −273.17 65 221.73 −211.66

Pre-MUP
ethanol intake
(ml/month)

614.42 917.9 917.02 630.79 1405.318 577.88

% Ethanol intake
reduction

−32.71% −21.25% 173.63% −43.31% 4641.06% −36.62%

aConsumed 5+ drinks at least once in the past month (binge drinking).
bConsumed high-ethanol drinks on as many or more occasions as low-ethanol drinks in past month (alcohol type preference).
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