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INTRODUCTION

The World Health Organization 
(WHO) has ranked the global tobacco 
epidemic as a top priority for public 
health and has urged political leaders 

to take action to reverse the preventable 
epidemic of tobacco related health prob-
lems. Thailand’s tobacco control policies 
(some of the strongest in Southeast Asia) 
were examined using the “SimSmoke” 
simulation model, which showed that 
during 1991-2006, the prevalence of smok-
ing decreased to 25% below the level it 
would have been without the policies.  
Tax increases and advertising bans had the 
largest impact (Levy et al, 2008). However, 
consumption has risen recently and pub-
lic health benefits and revenue are lost if 
smokers purchase cheap illicit cigarettes 
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used based on tobacco taxes paid and survey data, and method 2, discrepancies 
between export data from countries exporting tobacco to Thailand and Thai official 
data regarding imports. A three year average was used to smooth differences due 
to lags between exports and imports. For 1991-2006, the estimated manufactured 
cigarette consumption from survey data was considerably lower than sales tax 
paid, so method 1 did not provide evidence of cigarette tax avoidance. Using 
method 2 the trade difference between reported imports and exports, indicates 
10% of cigarettes consumed in Thailand (242 million packs per year) between 
2004 and 2006 were illicit. The loss of revenue amounted to 4,508 million Baht 
(2002 prices) in the same year, that was 14% of the total cigarette tax revenue. 
Cigarette excise tax rates had a negative relationship with consumption trends 
but no relation with the level of illicit trade. There is a need for improved poli-
cies against smuggling to combat the rise in illicit tobacco consumption. Regional 
coordination and implementation of protocols on illicit trade would help reduce 
incentives for illegal tax avoidance.         

Keywords: cigarette, tax avoidance, illicit trade, illegal consumption



SoutheaSt aSIan J trop Med publIc health

1532 Vol  42  No. 6  November  2011

(Cantreill et al, 2008). 
The ceiling for cigarette tax was in-

creased from 80% to 90% in 2009, with 
cigarette tax now 85% of the factory price 
(about two-thirds the retail price, Excise 
Department 2009). Tobacco companies op-
posed the increases, arguing higher taxes 
were an incentive for smuggling. Oth-
ers have argued smuggling is unrelated 
to tobacco tax rates (Joossens and Raw, 
1995). This paper estimates cigarette tax 
avoidance in Thailand by quantifying the 
magnitude of illicit cigarette use and the 
loss of government revenues.

MATERIALS AND METHODS

We estimated the illicit cigarette trade 
in Thailand using official data sources and 
two methodologies based on Merriman 
et al (2000).
Method 1 

Merriman et al (2000) suggested ciga-
rette taxes paid provide a useful method 
for measuring legal tobacco consumption 
and for modeling and estimating smug-
gling. The difference between cigarettes 
consumed based on taxes paid for tobacco 
(official legal consumption) and consump-
tion obtained from survey data (what 
smokers say they smoke) is identified as 
illicit trade.

Legal consumption of cigarettes de-
termined by taxes paid for both domestic 
and imported cigarettes was estimated. 
These tax data were assumed to be the 
most objective estimate of legal cigarette 
consumption. Duty-free sales, most of 
which from non-residents were excluded. 
The percent of estimated cigarettes con-
sumed was reduced by 1%, to account for 
damage or product loss.

The prevalence of tobacco consump-
tion was obtained from the National 

Health and Welfare Surveys (HWS) for 
1991, 1996, 1999, and 2006, and the Ciga-
rette Smoking and Alcoholic Drinking 
Behavior Survey (CSADBS) for the years 
2001 and 2004 conducted by the National 
Statistical Office (NSO, 2007) and were 
used to estimate total annual tobacco 
consumption (what smokers say they 
smoke). Data regarding average daily 
cigarette consumption was obtained from 
the Situation of Tobacco Consumption 
among the Thai Population for 1991-
2006 conducted by the Tobacco Control 
Research and Knowledge Management 
Center (Benjakul et al, 2008).

 Total annual tobacco consumption = 
total number of current smokers x the aver-
age number of cigarettes smoked per day per 
smoker x 365 days

Estimation of cigarettes consumed
Only manufactured cigarettes were 

included in the analysis of legal cigarette 
consumption. Other types of tobacco are 
taxed at a very low rate or not at all. In or-
der to estimate the annual manufactured 
cigarette consumption, we estimated the 
proportion of tobacco consumed as roll-
your-own (RYO) and other types of tobac-
co, and subtracted this from the estimate 
of the total annual tobacco consumed.

The types of cigarettes smoked as 
specified by current smokers were  RYO 
comprised 49.5%, manufactured cigarettes 
comprised 49.1% and other tobacco prod-
ucts comprised 1.4%. 

Annual estimated manufactured ciga-
rette consumption = total annual of tobacco 
consumed x (1 - % of RYO and % of other 
types used)

Method 2
This method assesses illegal trade 

by comparing the reported exports to a 
country with the reported imports by that 
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country using international trade data 
from UN-Comtrade. Any discrepancy 
between recorded exports and imports 
is considered an estimate of illicit trade.

It was assumed errors in recording 
were small and time difference effects 
were smoothed out by using three year 
averages. Exports include not only legal 
cigarettes destined to be legally imported 
into Thailand but also illicit imports.  
Some discrepancies between recorded 
export data and recorded import data may 
have been caused by inaccurate reporting 
of import and export data. Legitimate 
adjustments were allowed for (usually by 
excluding imports from duty-free sales to 
travelers) and import data should be close 
to export data.
Discrepancies between import and export 
estimation

Data regarding exports of cigarettes 
to Thailand from all other countries dur-
ing the years 1991-2006 were obtained 
from the United Nations Commodity 
Trade Statistics Database (United Nation 
Statistic Division, 2008). Data regarding 
Thailand’s reported imports of cigarettes 
from those countries during 1991-2006 
were obtained from the Thai Customs 
Department. Discrepancies between ex-
ports and imports were calculated using 
a three-year moving averages estimate, 
and considered as an approximation of 
cigarette tax avoidance.
Cigarette tax in Thailand

Cigarette excise tax is levied on 
manufactured cigarettes for domestic 
sale, usually collected from the producer 
or wholesaler. In May 2009 the tax ceiling 
was set to 90% of the factory price; the 
current cigarette excise tax is 85% (about 
two- thirds the retail price). Other tobacco 
products such as shredded tobacco used 
to roll your own cigarettes, is set at 0.1% 

(Visarutwong et al, 2009). The cigarette 
excise tax has increased about every two 
years to improve public health and in-
crease government revenue.  Following 
the ASEAN Free Trade Area (AFTA) agree-
ment, the tariff levied on cigarettes traded 
within Southeast Asia is 0%, and 60% for 
non-ASEAN countries (Sarntisart, 2006).
Domestic cigarette production and sales

The Thailand Tobacco Monopoly 
(TTM) produced 2,356 million packs of 
cigarettes in 1997 but the production of 
cigarette has remained fairly steady at 
1,417 million packs of cigarettes begin-
ning in 2006.  Production is approximately 
equal to sales and more than 90% of the 
cigarettes produced by the TTM were for 
domestic sale (TTM, 1991-2006).
Imported cigarettes sales

Since 1991 foreign cigarettes have 
been allowed to enter Thailand according 
to the General Agreement on Tariffs and 
Trade (GATT) decision (Vathesatogkit et al,
2000). There has also been an influx of 
legally imported cigarettes (Thailand 
Health Promotion Institute, 2002) which 
increased from 50 million packs in 1992 to 
487 million packs in 2005. The increasing 
market share of imports (22% in 2005) is 
partly explained by the effect of the AFTA, 
following which the imported cigarette 
market share rose from 3% to 22% (TTM, 
1991-2006; Excise Department, 1991-2006).
Cigarette consumption estimated from 
surveys

In 1991, 32% of the population aged 
15 and over smoked daily or occasionally, 
this decreased to 22% by 2006. Smoking 
decreased from 12.4 cigarettes per day in 
1991 to 8.9 in 2006. 

The total annual tobacco consumption 
(including RYO) was 55 billion cigarettes 
in 1991 and 36 billion cigarettes in 2006.  
Between 1991 and 1996, the early period of 
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opening the market to foreign tobacco, the 
number of manufactured cigarettes used 
by smokers increased about 22%. During 
the next few years, when Thailand faced 
an economic crisis, the consumption of 
manufactured cigarettes continually de-
creased. The total consumption steadily 
decreased to  862 million packs (165 packs 
per capita) in 2006 (Table 1). 

RESULTS

Method 1 
The difference between manufactured 

cigarette consumption obtained from 
surveys, and taxes paid, should provide 
evidence of cigarette tax avoidance, as-
suming no underreporting, and the sur-
veys represented the whole population 
of Thailand.  

In our analysis, the difference between 
sales data and consumption estimates 
was the opposite of what was expected 
because the taxes paid were considerably 
higher than estimated consumption based 
on surveys, by an average of 781 million 
packs or 40% of the legal sales. We cannot 

conclude there were no illegal cigarettes 
consumed in Thailand during the period 
of study, since this may be concealed by 
underreporting or other problems that 
prevent an accurate estimate of manu-
factured cigarette consumption based on 
survey data. This anomalous result may 
be explained by underreporting the preva-
lence and intensity of smoking in the sur-
vey data. In our analysis it was necessary 
to make a number of assumptions regard-
ing manufactured and RYO cigarettes, 
which may have introduced inaccuracies 
in the share of RYO smokers. There are 
several other possible causes of the low 
estimate of consumption. The surveys of 
cigarette consumption did not include 
migrant workers, tourists to Thailand 
and populations of countries adjacent to 
Thailand.  These people consumed legal 
cigarettes but this data was not included 
in the survey, resulting in an underestima-
tion of cigarette consumption.  It is also 
possible there may have been hoarding 
of tobacco prior to taxes increases, in or-
der to maximize the profit of the tobacco 
company. These factors could account 

1991 1,935 1,313 - 622 32%
1996 2,440 1,600 21.9 840 34%
1999 1,790 1,263 -21.1 528 29%
2001 1,713 1,101 -12.8 612 36%
2004 2,115 972 -11.7 1,143 54%
2006 1,801 862 -11.3 938 52%
Average 1,966 1,185  781 40%

Table 1
Tobacco consumption based on cigarette taxes and on survey data, 1991-2006.

Cigarettes 
consumed 

based on tax
(millions of 

packs)

Cigarette 
consumption 

based on 
survey data  
(millions of 

packs)

Percent 
change in 

consumption 
by year

Difference in 
tax and survey 

estimates of 
cigarettes 
consumed 

(millions of packs)

Net difference 
as percent of 

legal sales

Year
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1991 53.01 31.85 21.16 40
1992 89.06 60.00 29.06 33
1993 194.13 85.06 109.06 56
1994 155.69 66.69 89.00 57
1995 192.91 87.40 105.51 55
1996 488.61 81.26 407.35 83
1997 631.64 117.28 514.36 81
1998 466.31 129.26 337.05 72
1999 581.78 277.15 304.63 52
2000 660.53 341.38 319.15 48
2001 715.79 406.42 309.37 43
2002 518.60 363.07 155.53 30
2003 499.06 379.85 119.21 24
2004 742.87 634.14 108.73 15
2005 855.60 634.28 221.33 26
2006 914.43 559.83 354.60 39

Table 2
Discrepancies in cigarettes between exports to Thailand and imports into Thailand, 

1991-2006.

Year Exports to 
Thailand

(millions of packs)

Imports into 
Thailand 

(millions of packs)

Trade discrepancy 
(millions of packs)

Percent 
difference

Sources: UN Statistics Division, 2008; Thai Customs Department, 1991-2006 

for some year-to-year differences, but not 
the overall trend. Thailand is an unlikely 
source of smuggled taxed cigarettes to 
neighboring countries, since Thailand has 
relatively higher prices than neighboring 
countries. These results suggest Method 1 
was not a good approach for Thailand due 
to the shortcomings of the surveys. We 
were unable to conclude with this method 
what the level of illicit tobacco use was.

Method 2 

Indonesia, the Philippines, Singa-
pore, Malaysia and the USA are the top 
five cigarette exporters to Thailand, fol-
lowed by Germany, Hong Kong, China, 
the UK and Japan. Most of the import/
export discrepancy is accounted for by 
trade with Indonesia. Table 2 and Fig 1 
show the import/export data from 1991 to 

2006, with recorded imports consistently 
lower than recorded exports.  In 2006, 
39% of exports to Thailand were missing. 
This huge amount of missing exported 
cigarettes represents 19% of legal sales 
for that year, which could be sold ille-
gally in Thailand or in other countries. 
A shortfall peak occurred in 1997 during 
the economic crisis. It implies that during 
that period there was illicit cigarette trade 
between others countries and Thailand. 
During the economic crisis the Thai Baht 
was devalued (2 July 1997). The exchange 
rate went from 25.09 in 1994 to 47.24 in 
1997 (Chainuvati et al, 1999).  This had 
an effect on the cost of imported goods 
to Thailand, affecting the local demand 
for foreign cigarettes. This may have led 
to increased illicit trade to avoid taxation 
and reduce transaction costs.
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y = 9.228x + 196.5

R2 = 0.025

y = -122.8x + 1616

R2 = 0.751

Fig 2–The relationship between taxation, consumption and smug-
gling over the years 1991-2006.

Sources: UN-Statistic Division, 2008; Thai Customs Department, 
1991-2006. 

Fig 1–Exports, imports and discrepancies in cigarettes trade during 
1991-2006 (millions of packs). 

Sources: NSO, 2007; TTM, 1991-2006; Excise Department, 1995-2001; 
Tax rate adopted from Vitsarutwong (2009).

Estimation of smuggling using method 2
To allow for the lags and short term 

variations in trade, three year averages 
of discrepancies between exports and 
imports were used (Table 3). Assuming 
these cigarettes were consumed within 

Thailand, they are ap-
proximate estimates of 
cigarette smuggling into 
Thailand.  The total con-
sumption of cigarettes 
in Thailand would be 
the sum of smuggled 
cigarettes and legal 
taxed cigarettes. Our 
estimates suggest the 
level of smuggling rose 
from 3% in the early 
1990s to a peak of 17% 
in 1998, then declined 
to 7% by 2004 and rose 
to 10% in 2005.  This 
smuggling represents 
a loss of revenue to the 
government.
Excise tax rates and con-
sumption

The trends in con-
sumption and in ex-
cise tax rates are shown 
in Fig2, which shows 
evidence of a negative 
relationship. No rela-
tionship was found be-
tween the level of illegal 
cigarette use during 
1991-2006 and the excise 
tax rate. The trend of 
estimated smuggling 
varied slightly with in-
creases in illicit cigarette 
use over time while 
excise tax continually 
increased with time. 

Government tax revenue
Total real revenues (in 2002 values) 

from legal cigarette consumption are 
given in Table 4.  The value of tax rev-
enue lost from illegal sales was estimated 
by multiplying the estimated smuggled 
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1991 29,856 15.37 21 323 1.10%
1996 36,823 14.94 342 5,109 13.90%
1999 29,160 16.11 320 5,155 17.70%
2001 31,386 17.7 261 4,620 14.70%
2004 35,554 16.64 156 2,596 7.30%
2006 32,757 18.63 242 4,508 13.80%

Table 4
Total real revenue from taxed cigarette consumption and revenue loss from 

smuggling (Baht in 2002), 1991-2006. 

Total real 
revenue from 

taxed cigarette 
sales 

(million Baht)

Average tax 
per pack 

(Baht)

Estimated 
smuggling 
(millions of 

packs)

Revenue  
loss from

 smuggling
(million Bath)

Revenue loss  
as percent of 
total revenue 
from taxed 

cigarette sales

Year

Source: Real tax revenue data from Excise Department, Ministry of Finance, 1991-2006

1991 1,935 21.16   
1992 2,013 29.06 53.09 2,066 2.6
1993 2,103 109.06 75.71 2,178 3.5
1994 2,302 89.00 101.19 2,403 4.2
1995 2,150 105.51 200.62 2,351 8.5
1996 2,440 407.35 342.40 2,782 12.3
1997 2,392 514.36 419.59 2,811 14.9
1998 1,907 337.05 385.35 2,292 16.8
1999 1,790 304.63 320.28 2,110 15.2
2000 1,805 319.15 311.10 2,116 14.7
2001 1,713 309.51 261.40 1,974 13.2
2002 1,729 155.53 194.75 1,923 10.1
2003 1,886 119.21 127.82 2,014 6.3
2004 2,115 108.73 149.76 2,265 6.9
2005 2,176 221.33 228.22 2,404 10.0
2006 1,801 354.60

Table 3
Smuggling and total consumption of manufactured cigarettes obtained from export 

and import discrepancies (method 2) 1991-2006.

Taxed 
cigarettes 

(millions of 
packs)

Trade 
Discrepancy 
(smuggled 
cigarettes) 

(millions of 
packs)

Three year 
average of 
smuggled 
cigarettes

(millions of 
packs)

Total estimated 
consumption 

=Taxed cigarettes
+ smuggled 

cigarettes 
(millions of packs)

Smuggled 
cigarettes as 

percent of total 
estimated 

consumption

Year

Sources: Thailand Tobacco Monopoly, 1991-2006; Excise Department, 1991-2006; UN Statistics Divi-
sion, 2008; Thai Customs Department, 1991-2006
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cigarettes by the average tax per pack. The 
percent tax revenue lost by tax avoidance 
(smuggling) varied from 1% in 1991 to 
18% in 1999 and was 14% in 2006.

DISCUSSION

There is no direct method to estimate 
the magnitude of illegal cigarette con-
sumption or smuggling. The two meth-
ods employed in this study are empirical 
estimations based on available data from 
national surveys on smoking behavior 
and international trade data. In Method 
1 taxed cigarette consumption greatly 
exceeded estimated consumption based 
on survey data. Underreporting of both 
prevalence and intensity of smoking was 
a common finding in survey data, particu-
larly where there is strong health promo-
tion about smoking. A similar finding  
was reported by Stehr (2005) for the US, 
where between 1985 and 2001 manufac-
tured cigarette consumption, estimated 
from survey data, was 55% lower than 
legal sales data. His explanation was a 
high level of underreporting in an envi-
ronment of health promotion, similar to 
our findings.  

In method 2, the analysis of cigarette 
tax avoidance using UN-Comtrade data 
from multiple countries revealed a large 
gap between records of exports to Thai-
land and Thai official records of imports, 
which is suggestive of smuggling. This 
discrepancy ranged from 15% to 83% of 
recorded exports to Thailand during 1991-
2006. These results suggest tax avoidance 
on foreign cigarettes exported to Thailand 
by multinational companies. In a NSO 
survey in 2007, 19% of smokers in Thai-
land consumed internationally manufac-
tured cigarettes with no label warnings.  It 
is generally accepted unlabelled cigarettes 
are illegal. The discrepancy between ex-

ports and imports may also be due to oth-
er factors, such as valuation of CIF (cost, 
insurance, and freight) and FOB (Free on 
board) and time lags in reporting (United 
Nations Statistics Division, 2008). Exports 
to Thailand include contraband, bypass-
ing Customs in order to illegally import 
cigarettes into Thailand, or re-exporting 
illegal cigarettes to other countries. 

Our results show a high cigarette 
tax did not appear to be related to the 
level of cigarette smuggling in Thailand.  
These results have limitations due to the 
difficulty in estimating illicit trade. Other 
methods are needed to confirm these re-
sults. Further study is needed regarding 
the smoking behavior surveys used in 
order to account for the large gap between 
cigarette consumption and taxed cigarette 
sales. Regional coordination could help 
reduce incentives for cigarette smuggling.
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