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ABSTRACT
Background Tobacco consumption rates in Lebanon
are among the highest worldwide. The country ratified
the Framework Convention on Tobacco Control in 2005.
A law was passed in 2011 which regulates smoking in
closed public spaces, bans advertising, and stipulates
larger warnings. Despite international evidence
confirming that increasing taxation on tobacco products
lowers tobacco consumption, no such policy has yet
been adopted: a cigarette pack costs on average US
$1.50. To date no studies in Lebanon have addressed
the welfare and public finance effects of increasing taxes
on tobacco products.
Methods Using the 2005 national survey of household
living conditions, we estimate an almost ideal demand
system to generate price elasticities of demand for
tobacco. Using estimated elasticities and a conservative
scenario for expected smuggling, we simulate the
consumption and tax revenue effects of a change in the
price of tobacco under various tax schemes.
Results Increasing taxes on all tobacco products so as
to double the price of imported cigarettes would lower
their consumption by 7% and consumption of
domestically produced cigarettes by over 90%. Young
adults (ages 15–30) are more sensitive: consumption
would drop by 9% for imported cigarettes and by 100%
for domestic cigarettes. Government revenues would
increase by approximately 52%.
Conclusions The estimated elasticities indicate that an
increase in taxes on all tobacco products would lead to
a reduction in consumption and an increase in
government revenue. Evidence from Lebanon on the
effectiveness of increased taxation may help initiate
national debate on the need to raise taxes.

INTRODUCTION
Compared to other middle-income countries, in
Lebanon the price of tobacco products is low and
the proportion of the retail price accounted for by
taxes is below average. Current government
revenue from tobacco taxation consists of ad
valorem excise, customs and value added taxes
(VAT). Domestic and imported cigarettes are taxed
at 108%, shisha (water pipe) tobacco at 30%, and
imported tobacco products at 5%. In addition, all
tobacco products are subject to 10% VAT. Overall
taxes currently account for 30–50% of retail prices,
below the average collected in upper
middle-income countries, in most of which taxes
amount to more than 50% of the price. Locally
manufactured cigarettes have a market share close
to 21%, and imported brands the remaining 79%.
Local cigarettes are priced at US$0.5/pack, while
the price of foreign brands averages US$1.7,

compared to US$2.5/pack in upper middle-income
and US$5/pack in high-income countries.1

According to recent figures,2 3 approximately
42.9% of Lebanese male adults and 27.5% of
Lebanese female adults are cigarette smokers.
Women have the highest female smoking rate in the
region.2 4 With consumption reaching 12.4 packs
per person per month, Lebanese monthly con-
sumption of cigarette packs is 12 times that of
Singapore and three times that of Syria.1 Smoking
is also prevalent among youth, with rates of 14.8%
for males and 6.7% for females.2 Shisha (also
known as waterpipe) smoking prevalence among
youth (ages 13–15) is even higher than that of
cigarettes, with 64.1% of young males and 54.7%
of young females smoking.5 The total economic
burden of tobacco consumption in Lebanon has
been estimated at around US$350 million per year,
or 1.2% of GDP.6

Across countries, evidence shows that tobacco
taxation can simultaneously increase government
tax revenues and decrease consumption.7 A 10%
increase in the price of cigarettes is expected to
reduce demand by an average of 4–6% in high-
income countries and by 2–7% in low and
middle-income countries. Studies have also shown
that children and adolescents are more responsive
to price increases than adults.8 A decrease in
tobacco consumption will reduce the health burden
of smoking by decreasing the direct cost of medical
treatment and the indirect cost of lost productivity
associated with morbidity and mortality.9

The inelasticity of demand for tobacco among
adults generally means that an increase in taxes,
while reducing consumption, also generates govern-
ment revenue. This has been the experience in
South Africa between 1993 and 2007. An increase
of 146% in real retail prices resulted in a 48%
drop in per capita consumption of cigarettes and a
215% increase in excise revenues.10 Similarly, in
Hungary the increase in the tax on cigarettes
between 1997 and 1999 resulted in higher tax
revenues.11

Lebanon ratified the Framework Convention on
Tobacco Control in 2005 and the Lebanese parlia-
ment passed a law in August 2011 that forbids
smoking in closed public places, bans the advertis-
ing and promotion of tobacco products, and stipu-
lates larger textual and pictorial warnings.
However, increasing taxation on tobacco products
remains low on the public health agenda. To date
there have been no studies in Lebanon that address
the welfare and public finance effects of increasing
taxes on tobacco products. This paper uses data on
the expenditures of households: (a) to estimate
own- and cross-price elasticities of demand for
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tobacco products; (b) to simulate, for a variety of tax rates,
change in consumption; and (c) to estimate the resulting change
in government revenue.

METHODS
We use an almost ideal demand system (AIDS) model to estimate
own- and cross-price elasticities of demand for tobacco-related
products. We use the detailed expenditure data collected in the
expenditure module of the 2005 Household Living Conditions
Survey for Lebanon to estimate the characteristics of demand
and spending for different household expenditure categories.
The survey does not include price data, but does contain a price
index for each of five categories of goods and services for each
of the six Mohafazas (provinces) of Lebanon. The index is cal-
culated by the Central Administration for Statistics for the
purpose of quantifying regional differences in prices by category
of goods and services. We use this regional variation in the price
indexes across Mohafazas to estimate own- and cross-price elas-
ticities of demand.

In the context of the regulated market for tobacco in
Lebanon, where tobacco products have uniform pricing across
all regions, we use variations in the regional price indexes for
other categories of consumption goods and services to estimate
elasticities, assuming any differences in the consumption baskets
across regions result from differences in relative prices. Once we
have estimated price elasticities of demand, we can simulate the
effect on quantity demanded of increases in the tax rate on
tobacco products. We use a methodology similar to that of Salti
and Chaaban12 where we estimate the change in household
expenditure following the change in prices brought about by
the tax. The methodology consists of estimating own- and cross-
price (Hicksian) elasticities of demand, by evaluating the
changes in quantities given the differences in price levels.

Data and empirical strategy
The 2005 survey of household living conditions was adminis-
tered by the public statistical agency (The Central
Administration of Statistics). The sample design was nationally
representative with a large sample size. Four survey forms were
used in the multi-purpose survey: two daily expenditure forms,
another expenditure form and a ‘household characteristics and
living conditions’ form. Data on household characteristics and
living conditions were collected from 13 003 households, while
expenditure data were collected from a subsample of 7431
households. In diary questionnaires, the main respondent as
well as every household member above 15 years of age reported
all expenditures that occurred over 2 weeks. Expenditure on
non-food items was collected for the previous 3 months or the
previous year depending on the type of commodity. Due to data
confidentiality constraints, individual prices and quantities were
not made available to researchers, however total expenditure for
each consumption category was provided. Also, Paasche price
indexes for each of the six Mohafazas and for each major
expenditure category were made available. In our empirical
model below, we present a simple technique for dealing with
this limited price information, by relying on spatial price varia-
tions to estimate demand parameters.

The AIDS developed by Deaton and Muellbauer13 is one of
the most widely used techniques to estimate demand systems in
the economic literature. It provides a practical way of modelling
expenditures with several commodities and satisfies basic eco-
nomic assumptions on consumer behaviour. It is also simple and
straightforward to use. The AIDS model has been employed to
estimate elasticities of demand for tobacco products in other

countries, including Vietnam,14 Poland15 and the UK.16

Technical details on the empirical model specification are avail-
able from the authors.

RESULTS
Our study focuses on the household consumption of tobacco
products, comprising mainly imported cigarettes, local cigarettes
and shisha tobacco. Total spending on these products reached
US$553 million in 2010, with US$512 million spent on 307
million packs of imported cigarettes (table 1).

The government of Lebanon currently applies three taxes to
tobacco products: an excise tax on imports (108% for imported
cigarettes, 30% for shisha tobacco) and on local cigarettes
(108% on factory prices); a 5% customs tax on imported
tobacco products; and 10% VAT on all local and imported
tobacco. The customs tax is applied on the price including the
excise tax, and the VAT is applied on the price including both
the excise and, when applicable, the customs tax. Note that the
excise rate per pack of cigarettes in Lebanon is still below the
minimum excise burden found in most comparable countries.17

Within the context of the high smoking prevalence in the
country, the Lebanese government currently collects approxi-
mately US$230 million per year in tobacco tax revenue. This
excludes profits accrued by the national public tobacco produc-
tion and trade monopoly (the Regie) and is affected by cross-
border smuggling, which is estimated at 22.5% of national con-
sumption expenditure.1

To simulate the impact of increasing the price of tobacco pro-
ducts on national consumption and public revenue, we esti-
mated the relevant own- and cross-price demand elasticities for
the above-mentioned products (table 2). The elasticities are
derived from the AIDS model parameter estimates (technical

Table 1 Consumption, taxation and government revenue

Local
cigarettes

Imported
cigarettes

Shisha
tobacco*

Retail price/pack, US$† 0.5 1.67 2.00
Quantity (in packs)‡ 81 500 000 306 800 000 294 000
Total expenditure US$40 750 000 US$512 356 000 US$588 000
Tax value per pack, US$§
Excise 0.24 0.75 0.40
Customs 0.00 0.03 0.07
VAT 0.02 0.07 0.13
Total tax value/
pack¶

0.26 0.86 0.60

Tax percentage of
retail price

52% 51% 30%

Government revenue
Excise US$19 235 000 US$195 780 000 US$100 000
Customs – US$9 064 000 US$17 000
VAT US$1 781 000 US$18 128 000 US$33 000
Total US$21 016 000 US$222 972 000 US$150 000

*A pack of shisha tobacco typically contains 50–250 g of tobacco. The tobacco is
commonly packed in cardboard boxes of various sizes, but is also sold in jars and tin
cans.18

†The retail price per pack is obtained from interviews conducted with key informants
by the authors.
‡The total quantity consumed per product is calculated based on the household
survey and Chaaban et al.6

§The tax value per pack is based on the import cost, insurance and freight (CIF)
prices for imported tobacco products (obtained from the Customs Administration at
the Ministry of Finance) and the factory prices for local tobacco (obtained from the
Regie at the Ministry of Finance).
¶The total tax refers to the combination of excise, custom and VAT taxes.
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details on the estimation are available from the authors). These
elasticities are central to mapping the impact of higher prices on
the quantities of packs consumed, and to incorporating the sub-
stitution possibilities that consumers might engage in across
tobacco products. The AIDS model estimates Hicksian elastici-
ties of demand, which, by definition, yield symmetrical cross-
price elasticities. Our elasticity estimates are in line with inter-
national findings,7 as we find that the own-price elasticity for
imported cigarettes is −0.22 (ie, for every 10% increase in
imported cigarette prices, quantity consumed would drop by
2.2%, which shows an inelastic relationship). This result is not
very far from the estimated elasticities for Egypt19 (−0.39) and
Turkey20 (−0.41). Other studies that have used an AIDS model
to estimate elasticities found elasticities in the range of −0.76
(in Poland)15 to −0.53 (in Vietnam).14

Using these elasticities, we simulate the impact on tobacco
consumption and government revenues of increasing taxes on
tobacco products. To illustrate this, two reforms were chosen:
▸ Raising the ad valorem excise tax by 50%
▸ Enacting a new per-pack excise tax, which could be ear-

marked for public health projects, as follows: US$0.17/pack
on local cigarettes, US$1.00/pack on imported cigarettes, and
US$0.33/pack on shisha tobacco packs.
Given that increasing taxes would raise prices, we incorporate

an extreme scenario of smuggling increasing by 100% (from
22.5% to 45% of consumption). This echoes government fears of
cross-border smuggling into Lebanon from neighbouring countries
where tobacco products are cheaper, especially Syria, following a
local price increase. The scenarios are summarised in table 3.

Enacting the above tax reforms would lower the consumption
of local cigarette by 93%, imported cigarettes by 7%, and
shisha tobacco by 25.5% (table 4). The prices of imported cigar-
ettes would increase from an average of US$1.67/pack to
around US$3.2/pack, which would be more in line with inter-
national prices, with tax shares increasing from the current 50%
to 73% of retail price for imported cigarettes.

Tobacco consumption among young adults
We also estimate the price elasticities of demand for young
adults. Since consumption expenditure data are reported only at
the household level, we estimate the above demand equations
for a subgroup defined as household heads aged 15–30. Our
elasticities estimates show that the own-price elasticity for
imported cigarettes among young adults is −0.28, compared to
−0.22 for the overall population. This slight decrease indicates
that young adults are slightly more price responsive than the
rest of the Lebanese population. While the own-price elasticity
for local cigarettes remains the same, the elasticity of shisha
tobacco is much higher in absolute value among young adults
(−2.17 compared to −1.45 as estimated above).

Our simulation suggests that consumption of local cigarettes
among young adults would drop by 100% (compared to 93%
for the entire population), that of imported cigarettes by 9%
(compared to 7% overall), and that of shisha tobacco by 37%
(26% overall). These simulation results indicate that young
adults would reduce their tobacco consumption more than the
overall Lebanese population.

Impact on tax revenues
Given that prices increase more than consumption decreases,
the net revenue impact on government finances is positive:
increasing tobacco taxes would generate US$127 million in add-
itional public revenues, an increase of about 52% (table 5). This
is despite the extreme scenario of a presumed doubling in smug-
gling activity as a result of higher prices.

The tobacco tax reform would then operate on two levels:
increasing the final price of tobacco products, and increasing the
share of taxes in the final retail price. From a current average
price of US$1.67/pack for imported cigarettes, this reform
would increase it to US$3.2/pack, higher than in other compar-
able upper middle-income countries, which have an average
price of US$2.48, and closer to Turkey’s average price of US
$3.15.21 There is definitely still some room to increase prices
even more (for example, closer to higher-income countries’
average of US$5/pack). Our simulations show that a US$5/pack
price for imported cigarettes would lower consumption by
almost 20%.

Table 3 Simulation scenarios for increasing tobacco taxes

% Increase in ad valorem tax rates

Local
cigarettes

Imported
cigarettes

Shisha
tobacco

Excise 50% 50% 50%
Customs 0% 0%
VAT 0% 0% 0%

New excise tax per
pack, US$

0.17 1.00 0.33

Smuggling rate increase 100%

Table 4 Simulation results: impact on prices and consumption

Local
cigarettes

Imported
cigarettes

Shisha
tobacco

Tax value per pack, US$
Excise 0.35 1.13 0.60
Customs 0.00 0.03 0.07
VAT 0.06 0.18 0.19
New excise tax per pack 0.17 1.00 0.33
Total tax value/pack 0.58 2.34 1.19

Tax percentage of retail price 72% 73% 44%
Retail price/pack, US$ 0.50 1.67 2.00
Tax increase/pack, US$ 0.32 1.49 0.59
New retail price, US$ 0.80 3.21 2.67
% Change in price 61% 92% 34%
Change in consumption
Local cigarettes −93.5%
Imported cigarettes −7.0%
Shisha tobacco −25.5%

Table 2 Estimated own- and cross-price elasticities of demand for
tobacco products in Lebanon

Local
cigarettes

Imported
cigarettes

Shisha
tobacco

Local cigarettes −1.54 (0.045)
Imported cigarettes 0.13 (0.005) −0.22 (0.0138)
Shisha tobacco −0.37 (0.054) 0.15 (0.009) −1.45 (0.007)

SD in parentheses.
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Regarding the tax burden, the suggested tax reform would
increase the share of taxes of the average retail price for
imported cigarettes from 51% to 73%, a ratio much higher
than in upper middle-income (54%) and high-income countries
(63%), and equal to the rate applied in Turkey.20

DISCUSSION
Taxation of tobacco products has been shown to be an effective
tool for controlling tobacco use. Article 6 of the Framework
Convention on Tobacco Control requires ratifying countries to
consider taxation as one of the national strategies of tobacco
control. Despite the fact that Lebanon has recently implemented
a tobacco control policy, increasing taxation is absent from the
policy agenda, and tobacco products are very cheap. Research
on tobacco industry documents suggests that transnational
tobacco companies in Lebanon have lobbied over an extended
period of time to influence tobacco taxation policy.22 Many of
the arguments against increasing taxes encourage fears of
increased smuggling,23 when in fact much evidence suggests that
the tobacco industry is actually complicit in smuggling.24

This study shows that a reduction in consumption will result
from an increase in price, and that younger households are
more sensitive to price increases, corroborating other evidence
on the effectiveness of increased taxes in limiting consumption
among youth.25 We also find a positive net impact on govern-
ment revenue (increasing by 52%) despite an assumption of
doubling in smuggling. The results are qualitatively similar to
the findings from other simulations of the effect of taxing
tobacco.19 20 26

Limitations
Application of the AIDS model to our data has some limitations.
As stated earlier, our elasticities are estimated assuming any dif-
ferences in the consumption baskets across regions result from
differences in relative prices, and the underlying demand func-
tion is assumed to be the same for all households within a prov-
ince. It should also be noted that our model relies on a
short-term framework, where we focus on the direct effects of a
rise in prices on household demand. Incorporating other effects
would require detailed data on the income and saving patterns
of households, in addition to specific assumptions on how
increased government revenue from the tax would affect house-
holds’ incomes and overall expenditures. We cannot incorporate
these effects in our analysis, as we do not have data on house-
hold income and saving. For this, we assume that households’

nominal income is fixed in the simulation period. This assump-
tion, similarly used by Bibi and Duclos27 in their analysis of
indirect tax reforms in Tunisia, is not too constraining as we are
chiefly interested in the short-term consumption effects of a
change in the price of tobacco products.

Because the data are at the household level, we are unable to
identify individual smokers in the household or therefore to
consider the household level of consumption of tobacco pro-
ducts. By the same token, we do not know the age of smokers.
Instead, we identify youth as those households where the house-
hold head is young (aged 15–30).

The expenditure data do not provide information on tobacco
products consumed at other commercial establishments such as
restaurants and cafes. Our measures of spending on shisha
tobacco are therefore likely an underestimate the total spending
on shisha tobacco by households.

CONCLUSION
This is the first study that provides evidence for the effectiveness
of increasing taxation on tobacco products in Lebanon. The esti-
mated elasticities indicate that the demand for imported cigar-
ettes is price inelastic, and that locally produced cigarettes and
shisha tobacco are substitutes for imported cigarettes.
Therefore, a policy of increasing taxes on all tobacco products
would lead to a reduction in consumption and, because most
tobacco products are imported, an increase in government rev-
enues. These findings can be used in a campaign to encourage
the Lebanese government to increase the tax on tobacco. Some
of the funds raised through taxation could be used to finance
tobacco control, prevention and cessation programmes.

What this paper adds

▸ This paper adds to the growing international evidence on
the effectiveness of taxing tobacco products as a tobacco
control strategy.

▸ This is the first research study to simulate increasing taxes in
Lebanon, which would result in lower consumption and
higher government revenue.

▸ It provides recommendations for action and crucial evidence
to support a policy to increase taxation in Lebanon and
other countries which are considering similar policies.

Table 5 Simulation results and impact on government revenue

Local cigarettes Imported cigarettes Shisha tobacco

Smuggling rate (% consumption) 45% 45%
Government revenues

Excise US$1 881 000 US$176 659 000 US$72 000
Customs – US$5 452 000 US$8000
VAT US$304 000 US$28 571 000 US$23 000
New tax per pack US$903 000 US$156 874 000 US$40 000
Total US$3 089 000 US$367 557 000 US$143 000

Change in government revenues (US$17 927 000) US$144 585 000 (US$7000)
Change in government revenues −85% 65% −4%
Total change in government revenues from all tobacco products US$126 651 000
Percentage change in government revenues from all tobacco products 52%
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