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BACKGROUND: Taxes on tobacco products that increase the price 
and target demand-reduction have been shown to be an efficient 
means of reducing tobacco consumption. A new policy introduced in 
2017 has increased the price of a 20-cigarette pack of the most popu-
lar brand to 27.50 SAR (7.33 USD) with the tax portion being 68.09%, 
which is within the yardstick recommended by the World Bank. 
OBJECTIVE: Assess impact of taxes on cigarette consumption.
DESIGN: Retrospective econometric analysis.
MAIN OUTCOMES MEASURES: The annual importation of cigarettes 
containing tobacco (commodity code 24022000) in metric tons (as a 
proxy measure of consumption).
METHODS: An econometric analysis of cigarette prices and consump-
tion was performed using the methods of the World Bank Economics 
of Tobacco Toolkit. The impact was assessed statistically through price 
elasticity of cigarette demand. The study used yearly data for the pe-
riod 2013-2019 to compare the price elasticity of demand according to 
the change in price. Cigarette consumption was equated to cigarette 
imports (dependent variable), and correlation with the cigarette price, 
income, education, and unemployment was assessed as independent 
variables of interest. 
RESULTS: Annual importation of cigarettes declined by 27.41% for the 
period 2013-2019 after the imposition of ad valorem and value-added 
taxes in 2017 and 2018, respectively. The price of a pack of cigarettes 
increased by 115.1% from 2016 to 2018. The per capita consumption 
was inversely correlated with price *P=.0003285, r=-0.969). The inverse 
correlation between income and per capita consumption was also sta-
tistically significant (P=.025, r=-0.816). Education did not correlate with 
per capita consumption (P=.740, r=-0.155), but unemployment was 
inversely correlated (P=.008, r=-0.884). From 2016 to 2018, the price 
elasticity of demand became negative with respect to income as rec-
ommended by the World Health Organization. The price elasticity of 
demand reached -0.07, -0.8, -0.93 in 2016,2017, 2018, respectively.
CONCLUSION: The modification of tax policy in 2017 has resulted 
in a decrease in both cigarette affordability and consumption. An ad-
ditional 42.67% increase in the price, or pack price of 35.81 SAR (9.54 
USD) might offset the increase in individual income noted in 2019 and 
maintain the decreased affordability.
LIMITATIONS: The lack of more granular data on cigarette sales and 
more reliable data on prevalence.
CONFLICT OF INTEREST: None.
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Cigarette smoking is ranked among the five 
leading risk factors in premature deaths based 
on disability-adjusted life years (DALYs).1 It 

kills more than 8 million people yearly.2-4 The world’s 
economies spend over 1.4 trillion United States dollars 
(USD) to combat the effects of tobacco smoking, which 
translates to about 1.8% of the world’s annual gross do-
mestic product.5 According to the World Bank, 15% of 
health care expenditure in high income countries can 
be attributed to smoking.6 Indirect effects of smoking 
pose considerable indirect costs such as total produc-
tivity losses, which were estimated at $151 billion in the 
United States.6 In Saudi Arabia, about 70 000 people 
die annually as a result of cigarette smoking.7 Smoking 
was responsible for 280 000 premature deaths between 
1996 and 2012.8 This is the economic burden of to-
bacco consumption over the last 10 years (2001–2010) 
in Saudi Arabia was nearly $20.5 billion (USD).8 Gross 
domestic product lost due to smoking increased from 
0.2% in 2012 to 0.98% in 2016.7 From 2010 to 2014, 
the cost of import of cigarettes and other tobacco 
products to Saudi Arabia was worth $3.4 billion.9 Saudi 
ranks in the fourth position in tobacco sales and im-
ports across the world.10-12 With a population of just 34 
million,13 the demand for tobacco products represents 
an intensification of cigarette smoking. Previous studies 
have reported conflicting data on tobacco consump-
tion in Saudi Arabia. According to the World Bank, the 
prevalence of cigarette smoking has remained rela-
tively the same in the last two decades.14 In 2013, a 
national survey revealed that 12.2% of Saudi adults 
are smokers.15 In a study published in 2021, 14.1% 
of the respondents aged 15 years or older smoked 
cigarettes.7 The latest survey, conducted by the Saudi 
Food and Drug Authority in 2018, estimated the adult 
smoking prevalence at 21.4%.7 The WHO projects that 
the male smoking prevalence will reach about 24% by 
2025.12 There is a growing evidence that raising and 
enforcement of taxes on tobacco products that target 
demand-reduction has emerged as the most efficient of 
the WHO Framework Convention on Tobacco Control 
(FCTC) MPOWER measures.16-18 The MPOWER tobacco 
consumption control model comprises six evidence-
based measures the convert the overarching goals in 
the WHO FCTC framework into a simplified smoking 
policy package.17 The M- represents the requirement 
that the signatory parties monitor tobacco use at the 
national level. The P- stands for protecting society, non-
smokers, and minors from tobacco smoke or passive 
smoking. The O- obliges the relevant governmental 
agencies to offer assistance to smokers willing to quit 
cigarette consumption. W- presents obligations to warn 

tobacco users about the dangers of smoking. E- sig-
nifies the enforcement of laws and statutes banning 
tobacco sponsorship, advertisement, and promotion. 
The last element stands for R-raising taxes and levies on 
tobacco use and production to discourage smoking ad-
diction and output.17 Before 2002, Saudi Arabia lacked 
a coherent national cigarette smoking policy. This has 
since changed after the country joined WHO FCTC in 
2005. A Royal anti-smoking decree was issued in 2015.19 
A new tax regime came into effect in mid-2017. Prior to 
2017, the value of the most sold brand was 12.00 SAR 
(Saudi Arabian Riyal) (3.2 USD) of a 20-cigarette pack, 
of which only 16.67% of the price constituted import 
duties. The new policy in 2017 has pushed the price to 
27.50 SAR (7.33 USD) of a 20-cigarette pack of the most 
sold brand. This was achieved through the introduction 
of ad valorem tax of 13.41 SAR (3.57 USD) (48.78%), a 
value-added tax of 1.30 SAR (0.34 USD) (4.76%), and 
import duties of 4.00 SAR (1.06 USD) (14.55%).20 The 
current cigarette tax portion is 68.09%, which is within 
the yardstick of the World Bank.18,21 

METHODS 
The study was a retrospective econometric analysis of 
cigarette prices and consumption for the period from 
the beginning of January 2013 to the end of December 
2019 using the methods of the World Bank Economics 
of Tobacco Toolkit.22 To study the various factors besides 
pricing that might affect consumption of tobacco, we 
chose to limit the analysis to determination of Pearson 
correlation coefficients between these factors and per 
capita consumption because the available data from the 
General Authority for Statistics in Saudi Arabia is highly 
aggregated (country level estimates of tons of tobacco 
imported, average prices per pack of cigarettes, aver-
age income for all provinces, all provided per year). Our 
analysis focused on the price elasticity. The variables in 
the data included the annual per capita consumption 
of cigarettes, which we equated to the amount of ciga-
rettes imported each year since there is no production 
or export of cigarettes from Saudi Arabia. Cigarettes 
containing tobacco (commodity code 24022000) were 
used in the calculation.23 Because tobacco is perishable 
and cannot be stored for long periods, the importa-
tion figure is considered reliable in the calculation of 
consumption. We calculated per capita consumption 
through the division of total consumption by the size 
of the population aged 15-64 for each year. Besides 
price per pack, the other factors analyzed against per 
capita consumption were real individual income, edu-
cation index, and the unemployment rate. The average 
annual price of a pack of 20 cigarettes was calculated 
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for the most popular selling brand, Marlboro.24 The 
nominal price was divided by the consumer price index 
for a given year (100 for the base year 2013).25 Income 
was calculated from wages minus wages times the infla-
tion rate. The average real annual individual income was 
calculated using data from the Household Income and 
Expenditure National Survey and the annual reports is-
sued by the Saudi Arabian Monetary Authority. The edu-
cation index is published by the United Nations Human 
Development Report. The average unemployment rate 
was obtained from the Labor Force Survey. We calculat-
ed price elasticity to better understand how consump-
tion behavior was affected by the price. According to the 
WHO and the World Bank, the most accurate method 
to study tobacco consumption is through estimation of 
the price elasticity of cigarette demand, which in simple 
terms is the change in cigarette demand resulting from 
a 1 percent increase in cigarette prices.26 Price elasticity 
of demand is calculated as:

Price elasticity = percentage change in imports (I)/
percentage change in price (P). 
I = imports and P= price.
The numerator is calculated as: 
Percentage change in imports = (I2 − I1)/[(I2 + I1)/2]

The denominator is calculated as:
Percentage change in price = (P2 − P1)/[(P2 + P1)/2] 

We chose the period from 2013 to 2019 to assess 
the effects of the major changes in governmental taxa-
tion on tobacco that was initiated in 2017. Statistical 
comparisons included correlation tests between price, 
income, educational index and unemployment with per 
capita consumption and a nonparametric linear regres-
sion (Kendall–Theil Sen Siegel method) of per capita 
consumption by year. Only cigarettes containing to-
bacco (commodity code 24022000) and Saudi popula-
tion aged 15-64 years for the period of 2013-2019 were 
included. The analysis did not include E-cigarettes and 
other types of tobacco products.

RESULTS
From 2013 to 2019, importation of cigarettes contain-
ing tobacco into Saudi Arabia declined by nearly a third 
(27.41%), from 38 480 tons to 27 929. The per capita 
consumption declined accordingly while the price in-
creased from 9.12 SAR (2.43 USD) to 25.1 SAR (6.69 
USD) (Figure 1). From 2013 to 2016, the per capita 
consumption was similar from year to year, and then 
declined sharply in 2017 with the introduction of the 
new governmental taxation reform to reduce cigarette 

consumption (Table 1). There was an ad valorem tax in 
2017 and a value-added tax in 2018. The price of a pack 
of cigarettes increased by 115.1% from 11.65 SAR (3.10 
USD) in 2016 to reach 25.06 SAR (6.68 USD) in 2018. 
The per capita consumption declined dramatically from 
1830 to 943 cigarettes per year in 2018, then increased 
in 2019 to 1136 cigarettes per year.

While there was no correlation between the average 
annual price per pack and per capita consumption from 
2013 to 2016 (P=.857), an inverse correlation was noted 
from 2016 to 2019 (P=.04, r=-0.957). The correlation 
for the whole time period was highly statistically sig-
nificant (P=.0003285, r=-0.969). The inverse correlation 
between income and per capita consumption was also 
statistically significant (P=.025, r=-0.816) for the whole 
time period.

The education index did not correlate with per 
capita consumption (P=.740, r=-0.155), but unemploy-
ment was inversely and highly correlated (P=.008, r=-
0.884) for the whole time period. A linear regression 
line fitted from 2015 onwards was statistically significant 
(P=.0156). The analysis indicates that per capita con-
sumption is reduced by an average of 159 cigarettes per 
year. In 2016, even before the introduction of taxes that 
substantially increased the price of a pack of cigarettes, 
a 16.5% increase in price resulted in negative elasticity 
at that point, which is the goal of controlling the con-
sumption of tobacco.

DISCUSSION 
We found a strong inverse relationship between the an-
nual price of a pack of cigarettes and the annual per 

Figure 1. Price per pack of cigarettes (black dots) plotted with per capita 
consumption (red line) for each year of the study period.
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capita consumption after the imposition of the reformed 
taxes in 2017. Our findings are consist with the findings 
of an important international advisory board of over 20 
experts commissioned by the International Agency for 
Research on Cancer (IARC), a research agency of WHO, 
in 2011. They concluded that there was sufficient evi-
dence to support increases in taxes to achieve a decline 
in overall and adult tobacco use, induce current users 
to quit, and reduce the prevalence of use among young 
people.27,28 Our results are also consistent with a local 
study published in 202029,30 and other econometric stud-
ies performed in various countries which concluded that 
tax increases had a significant impact on smoking ces-
sation, especially among heavy smokers, and effectively 
reduced cigarette use.31,32 A 2014 systematic review of 
77 reports, updated in 2020 with 68 additional studies, 
concluded that a tax-based strategy is, comparatively, 
one of the most effective measures to achieve the goal 
of reducing cigarette consumption.33 Interestingly, our 
results showed a strong inverse correlation between the 
income and the annual per capita consumption. This is 
consistent with other local research,7,29 but conflicts with 
conclusions of international studies.18 A cross-sectional 
study using a quantitative research approach among 
1015 male participants from 2018 to 2020 in Riyadh 
revealed no significant association between income 
and intention to quit.34 This disparity in results requires 
more national research to explore the correlation be-
tween income and cigarette consumption in addition 

to in-depth studies about the socioeconomic deter-
minants of smoking in Saudi Arabia. We also found a 
strong inverse correlation between unemployment and 
tobacco use.35 This finding is consistent with a cross-
sectional study that was conducted in Jeddah after the 
introduction of a 100% ad valorem excise tax increase 
on cigarettes in June 2017.29 Our result is consistent 
with studies published in 2020 and 2021 indicating that 
no association was observed between education and 
intention to quit smoking.7,29,34

Our estimates of price elasticity of demand corre-
sponded with the changes in taxation policy that in-
creased prices. The positive elasticity figures for the 
years from 2013 to 2015 were not in alignment with 
the goals of WHO and the World Bank to reduce con-
sumption by increasing prices. Our estimates imply that 
smoking is a normal good. The price of cigarettes dur-
ing these years remained low and affordable. In 2016, 
the average price of a pack of cigarettes reached 12 
SAR (3.2 USD), a 16.5% increase from the previous year. 
At this point, the price elasticity of demand became 
negative at -0.07, which is equivalent to a decrease in 
demand of 1.15%. This was reflected by a decrease in 
cigarette imports by 1.1%. In 2016, consumption began 
to respond to the price increases in the year 2016. 

The development of further negative elasticity be-
came evident during 2017 and 2018 when consumption 
declined following the ad valorem excise tax imposed 
in June 2017. This trend was aligned with the WHO 

Table 1. Estimated price elasticity of cigarette demand in  Saudi Arabia (2013-2019).

Variable 2013a 2014 2015 2016 2017 2018 2019

Import (Ton) 38 480 38 693 43 931 43 449 29 415 22 773 27 929

Change in import (%) 3.3 0.5 13.53 -1.1 -32.3 -22.6 22.6

Average cigarette price 
(SAR) 9.12 9.95 10 11.65 19.01 25.06 25.1

Change in price (%) 8.6 9 0.5 16.5 63.17 31.82 0.16

Average real individual 
income (SAR) 26,193.96 27,529.56 28,795.22 29,950.00 32,027.60 32,069.70 34 449.37

Change in income (%) 3.8 5.1 4.6 4 7 0.13 7.4

Price elasticity of 
cigarette demand 0.4 0.06 25.29 -0.07 -0.8 -0.93 127.52

Prediction of reduction 
on consumption (%) 3.44 0.54 12.57 -1.15 -50.56 -28.71 20.6

Per capita consumption 
of tobacco cigarettes 1830 1772 1947 1877 1242 943 1136

Prediction of smoking 
prevalence rate (%) 1.72 0.27 6.3 -0.6 -25.3 -14.35 10.3

a2012, cigarette imports =37 221 ton, average cigarette price=8.4 SAR.
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and the World Bank directives. For tobacco products, 
price elasticity should be negative, indicating that when 
price goes up, consumption goes down according to 
the WHO.26 Specifically, during the period from 2017 
to 2018, there was a decrease in importation by 22.6% 
with no significant increase in real individual income. 
Consequently, tobacco taxes reduced the affordability 
of cigarettes. Saudi consumers considered cigarettes as 
an inferior good. Conversely, the cigarette importation 
has increased by a percentage exactly equivalent to 
what was reduced in 2018 when the real individual in-
come was increased by 7.4% in 2019. Elasticity shifted 
to positive purely due to the increase in income since 
the price per pack was relatively unchanged. This failure 
is due to lack of tax adjustment in a proactive manner 
in 2019. Thus, cigarettes became de facto more afford-
able for Saudi consumers. Cigarettes returned to the 
status of a normal good in 2019 after having the sta-
tus of an inferior good in 2018. According to the World 
Bank, effective tax strategies involve combining big 
initial tax increases,21 which was adopted by the Saudi 
government in addition to recurrent hikes over time, to 
keep cigarette prices climbing more steeply than per 
capita real income growth.21 This was not implemented 
by the Saudi policy makers in 2019.

From 2013 to 2019, cigarette prices increased 
by 175.21% and consumption declined by 27.41%. 
Consumption could have declined by 70.084% based 
on an expected price elasticity of -0.4 that is typical of 
high-income countries.21,28 However, the anticipated 
decline in consumption was offset by growth in real in-
dividual income in Saudi Arabia in 2019. To reduce that 
purchasing power, a greater increase in prices might be 
needed. We calculate that an additional 42.67% price 
increase from the price in 2019, when the price of a 
20-cigarette pack was 25.1 SAR (6.69 USD), or pack 
price of SAR 35.81 (9.54 USD) might be enough to off-
set growth of real individual income in order to reduce 
the individual affordability to bear the costs of purchas-
ing cigarettes (method of calculation, Appendix 1). In 

a cross-sectional study, respondents reported that a 
price of 31.01 SAR (8.27 USD) per pack would make 
them quit.36 This would be 33.30 SAR (8.88 USD) in 
2019. Our result is consistent also with other local re-
cent research that revealed that tobacco taxation has 
a strong impact on the behavior of smokers. The cur-
rent price of a packet of cigarettes, 25.1 SAR (6.69 
USD) is considered low according to two evaluations 
conducted in Saudi Arabia in 2019 and 2020.34,37 By 
comparison, the price per pack (in US$) was $12.37 in 
the United Kingdom , $9.39 in France, $9.15 in Canada 
in 2018,20 and $6.86 in the United States (US) in 2013. 
The US is the fourth largest tobacco producing coun-
try in the world, according to the Centers for Disease 
Control in the US.38

In conclusion, we recommend additional changes to 
the tax policies that will encourage further decreases in 
consumption. Cigarettes should be subject to a higher 
excise tax. A specific excise tax on cigarettes (as op-
posed to ad valorem type of excise tax) is considered 
one of the most effective means of reducing consump-
tion because it prevents consumers from converting 
to cheaper brands.21 The taxes imposed in 2017 were 
less than those imposed in high-income countries. The 
WHO recommends that the excise tax be equivalent 
to 70% of the total price of the cigarette sale price.18,37 
In addition, growth in real individual income must be 
taken into account in order to minimize individual af-
fordability to purchase cigarettes.18 Regular pricing 
adjustments through specific excise levies will allow 
the government to create tailored anti-tobacco price 
and tax regimes that will improve the efficiency of na-
tional smoking curtailment practices. Policy changes 
should be evidence-based and data-driven. Finally, the 
tax system should include all products of tobacco, not 
only cigarettes, to prevent consumers from converting 
to other forms of smoked or smokeless tobacco. The 
limitations of this study are mainly the lack of more 
granular data on consumption and cigarette sales and 
more reliable data on prevalence. 
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APPENDIX 1

The World Bank in a review1-3 concluded that, impact of price increases on aggregate demand in high 
income countries on average price elasticity of about–0.4. In other words, an increase in price of 10% 
leads to a 4% reduction in consumption in high income countries. 

In Saudi Arabia, the price increased by 175.21% 

10% reduces consumption by 4%

175.21% reduces consumption by 70.084%

To calculate the reduction in consumption: (175.21%x4%)/10%=70.084% reduction in consumption. 

However, this did not happen. The observed reduction was 27.41%. The difference between the actual 
and expected is 70.084%-27.41%=42.67%

To calculate 42.67% in Saudi Riyals:
25.1X42.67%=10.71 SAR. 

Add 10.71 SAR (2.85 USD) to the current price 25.1 SAR (6.69 UDS) to reach 70.084% in consumption 
reduction:
Then the suggested price should be 25.1+10.71=35.81 SAR (9.54 USD).
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