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Abstract

The purpose of this thesis is to examine the factors affecting the likelihood of consumption and
the amount spent on alcoholic beverages and tobacco in Thailand using the 2009 SocioEconomic Survey of Thailand. Results suggest that household size, tenure and occupation have
significant impacts on both the probability of alcohol and tobacco consumption and spending
levels. Income also plays a key role in explaining the amount spent on alcoholic beverages and
tobacco. Demand elasticities are calculated under the Extended Linear Expenditure System
(ELES). Demand for alcoholic beverages and tobacco is found to be inelastic. The effects of
increasing taxation on alcohol and tobacco consumption in Thailand are estimated. The findings
are that excise taxes in Thailand are efficient taxes with only a modest rise in deadweight loss.
Taxes result in a small decrease in consumption but generate higher expenditure and government
tax revenue. Excise tax on alcoholic beverages results in a net benefit to the Thai economy.
Tobacco taxes increase total expenditure and government revenue as well as increasing net
benefit to the Thai economy. However, the low elasticities of demand also mean that excise taxes
have only a small impact on reducing the costs associated with drinking and smoking.
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Chapter 1
Introduction

The purpose of this thesis, firstly, is to analyse socio-demographic characteristics and economic
factors that influence the probability of consuming alcoholic beverages and tobacco and their
levels of consumption in Thailand. Demand elasticities are calculated under the Extended Linear
Expenditure System (ELES). Secondly, the effects of tax changes on alcohol and tobacco
consumption in Thailand are analysed. The analysis includes changes in benefits from changes in
consumption, deadweight loss, consumption expenditure, government tax revenue, consumer
surplus and changes in costs associated with excessive consumption of both alcoholic beverages
and tobacco including both direct and indirect costs.

1.1

Alcoholic beverages

Alcoholic beverages are consumed worldwide in most countries. Prior to the modern era,
alcoholic beverages were known to most tribal and villages societies where the production of
alcohol occurred on a small scale. The World Health Organisation (WHO) estimates that there
are about two billion people worldwide who consume alcoholic beverages occasionally or in
many festivals (World Health Organisation, 2014a).

Although drinking alcohol in moderation may give protection to health (World Health
Organisation, 2004), excessive consumption levels lead to problems of intoxication
(drunkenness), alcohol dependence and other biochemical effects. Additionally, chronic diseases
attributable to alcohol consumption are affected by many years of heavy drinking. Traumatic
outcomes, for example emotional shock, are attributed to alcohol consumption that kills or
disables drinkers at young ages. These outcomes are determined by 1) the volume of alcohol and
2) the pattern of alcohol drinking (World Health Organisation, 2004).
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The harmful use of alcohol is one of the world’s leading risk factors for morbidity and mortality
resulting in the loss of life. It is a cause of more than 200 diseases and injuries, including
oesophageal cancer, liver cancer, cirrhosis of the liver, homicide, epileptic seizures and motor
vehicle accidents (World Health Organisation, 2004). The Global Status Report on Alcohol in
2014 has reported that there are approximately 3.3 million deaths each year attributable to
alcohol consumption (World Health Organisation, 2014a). Alcohol attributable deaths are 5.9
percent of all deaths worldwide. When considering the sum of years of life lost due to premature
mortality and years of life lost due to time lived in less than full health known as the Disability
Adjusted Life Years (DALYs) (World Health Organisation, 2004), the global burden of disease
and injury caused by excessive consumption of alcohol as measured by DALYs, is 5.1 percent.

In Thailand, alcohol consumption is a cause of acute and chronic problems. Alcohol
consumption has been attributed to the death of 20,842 people or 8.6 percent of overall deaths in
2012 (Centre for Alcohol Studies, 2013). If the number of deaths is converted to the number of
year of life loss (YLL), it is over 400,000 years or 11 percent of total YLL. Alcohol consumption
also causes chronic conditions among drinkers who accumulate disabling conditions – over
500,000 years or 24 percent of years of life disability (YLD) in 2012 (Centre for Alcohol
Studies, 2013). The sum of years of life loss and years of life disability resulted in disability
adjusted life years of over 900,000 years or 16 percent of the overall DALYs.

1.2

Tobacco

Smoking gives pleasure and can also provide enhanced self-image, as well as stress control to
smokers (World Bank, 2015). Contrary to alcohol consumption, smoking small quantities has no
beneficial effects; it has only negative health consequences.

Current smoking causes risk of death from smoking-related diseases in the future, but with a long
delay. Half of long-term smokers will be killed by tobacco related issues and half of them will be
dead during their middle age, reducing normal life expectancy on average 20 years of nonsmokers (Peto and Lopez, 2004). These deaths will be in middle age between 35 and 69 years
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rather than in old age. In addition, non-smokers are affected by smokers. Non-smokers face a
small but increased risk of fatal and disabling disease from exposure to smokers. Babies born to
smoking mothers often have lower weight and one third are more likely to die in infancy (World
Health Organisation, 2014c).

Smoking is a leading behavioural risk factor causing disability, premature death and loss of
productivity worldwide. Diseases associated with smoking deaths include cardiovascular disease,
chronic obstructive pulmonary disease and lung cancer (Ezzati and Lopez, 2003; Qian et al.,
2010). Other diseases related to smoking consist of ischemic heart disease (38 percent of the
deaths attributable to tobacco in 2004) and other circulatory diseases, respiratory diseases (36
percent of the deaths attributable to tobacco in 2004) and tuberculosis (7 percent of the deaths
attributable to tobacco in 2004) (World Health Organisation, 2012).

While, overall consumption of tobacco has declined in high-income countries, poor people are
more likely to smoke than rich people (World Health Organisation, 2014c). The majority of
smokers in low and middle income countries start in their youth and the average age of smokers
tends to fall after the early 20s. It is estimated that smoking results in the death of over five
million smokers annually and around 0.6 million non-smokers are exposed to second-hand
smoke each year from restaurants, offices or other enclosed spaces (World Health Organisation,
2014c). 80 percent of smokers were found in low and middle income countries in 2004 (World
Health Organisation, 2012). One reason for increasing smoking prevalence in low and middle
income countries is that global tobacco companies have penetrated the domestic markets of a
number of developing countries (Jha and Chaloupka, 1999).

In 2004 for Thai males, smoking was the third highest risk factor, next to alcohol abuse and
unsafe sex in terms of DALYs (Ministry of Public Health, 2007). For females, smoking abuse
was the seventh largest risk factor (beside unsafe sex, hypertension, high body mass index, high
cholesterol, non-use of helmet and physical inactivity) with two percent of DALYs. In 2004,
mortality from smoking-related diseases was 41,002 people a year (Tobacco Control Research
and Knowledge Management Centre, 2010). In the same year, smoking also accounted for the
total deaths of 509,473 people.
3

Thailand is one of the member states to the World Health Organisation’s Framework Convention
on Tobacco Control (WHO-FCTC) which has focused on protecting public health, and aims to
reduce tobacco use and associated deaths and diseases caused by it. According to World Health
Organisation (2003), Article 6 of the WHO-FCTC supports price or tax measures;

‘the parties recognise that price and tax measures are an effective and important
means of reducing tobacco consumption by various segments of the population, in
particular young persons’ ‘without prejudice to the sovereign right of the parties
to determine and establish their taxation policies, each party should take account
of its national health objectives concerning tobacco control and adopt or maintain,
as appropriate, measures which may include (a) implementing tax policies and,
where appropriate, price policies, on tobacco products so as to contribute to the
health objectives aimed at reducing tobacco consumption; and (b) prohibiting or
restricting, as appropriate, sales to and/or importations by international travellers
of tax- and duty free tobacco products’. Also, ‘the parties shall provide rates of
taxation for tobacco products and trends in tobacco consumption in their periodic
reports to the conference of the parties, in accordance with article 21’ (p. 125).

A number of policies have been implemented globally to curb negative social and economic
consequences of alcohol and tobacco consumption. One of the main policy measures intended to
influence the level of alcohol and tobacco consumption is excise taxation. Rising alcohol and
tobacco excise taxes cause an increase in price and would be expected to reduce quantity
demanded.

Excise taxes are a major source of revenue for the Royal Thai Government. The excise tax
revenues for alcoholic beverages and tobacco in 2009 amounted to approximately 90 and 44
billion baht, or shared 30 and 15 percent, respectively (Tax Planning Division, 2012). Some
indirect taxes, in particular excise taxes on alcohol and tobacco, have both economic and social
objectives. These include revenue generation and public health improvement. Governments
impose taxes on excisable goods and services, whose aim apart from raising revenue, is to reduce
externalities to improve efficiency. Such taxes are known as Pigouvian taxes (Rosen, 2010). In
addition, the Thai Excise Department maintains protection of local industry by continue using
the unadjusted tax rate. Excise taxes are generally levied on selective goods (i.e. alcoholic
beverages and tobacco products), which intent to discriminate with some form of quantitative
4

measurement in determining tax liability (Smith, 2005) at higher rates and are in addition to sales
tax and Value Added Tax (VAT).

1.3

Objectives of the study

The purpose of this study is to investigate the effects of tax changes on alcohol and tobacco
consumption in Thailand (including the changes in welfare gain or loss, consumption,
deadweight loss, expenditure, government tax revenue, consumer surplus and costs of drinking
and smoking). This study also provides an analysis of the role of demographic characteristic
factors on consumption of alcohol and cigarette among households in Thailand.

1.4

Research questions


How do socio-demographic factors, such as age, gender and education attained by
the household heads affect demand for alcohol and tobacco?



What are the welfare effects of tax changes on alcoholic beverages and tobacco in
Thailand?

1.5

Scope and limitations of the study

This study analyses the effects of alcohol and tobacco taxes on changes in consumption,
deadweight loss, expenditure, government tax revenue, consumer surplus, costs of drinking and
smoking and welfare gain or loss using data from the 2009 Socio-Economic Survey of Thailand
(TSES), the Report of Cigarette Smoking and Alcohol Drinking in 2007, data bases of alcohol
consumption in Thailand published by the World Health Organisation (WHO), and excise tax
rates, production and tax revenues from the Thai Excise Department (ED) and from the Thailand
Tobacco Monopoly (TTM). Spending on broad alcoholic beverages and tobacco products
consists of beer, spirits, wine and cigarettes as well as cigars.
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Nonetheless, the analysis does not consider separate categories of alcoholic beverages (i.e.
fermented spirits, distilled spirits or alcohol smuggling) and tobacco products (i.e. local
cigarettes, imported cigarettes or tobacco smuggling). It also excludes consumption by guests or
tourists in hotels or resort residences and spending on duty free alcoholic beverages and tobacco
products.

In this thesis, excise taxes on alcoholic beverages and tobacco in Thailand, which are the main
public policy instruments, are analysed to determine whether they can improve economic
efficiency and reduce costs arising from excess consumption. This thesis will also inform
relevant policies in the Thai society. As tobacco use also imposes costs of smoking, this thesis
also analyses this in the same way as it does alcoholic beverages.

This thesis is structured as follow. Chapter 1 is the introduction. Chapter 2 explains the method
of estimating demand for alcohol and tobacco. Chapter 3 describes the background of taxes,
revenues and consumption of alcoholic beverages and tobacco in Thailand as well as the
characteristics of Thai drinkers and smokers. In Chapter 4, a model of alcohol expenditure is
developed and demand elasticities are derived for alcoholic beverages. Chapter 5 reports on a
similar exercise for tobacco consumption. Chapter 6 calculates the impacts of increasing alcohol
taxation. Chapter 7 calculates the impacts of increasing tobacco taxation. Finally, Chapter 8
summarises the main findings, the limitations of the study, and the implications for policy.
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Chapter 2
Estimating Demand for Alcohol and Tobacco

2.1

Introduction

Estimating the price elasticities of demand for alcoholic beverages and tobacco is necessary to
explain the effect that changing the rate of tax (and hence price) has upon tax revenue. Given that
alcoholic beverages can be addictive goods, some drinkers find it hard to reduce their
consumption. As with alcohol, tobacco is an addictive good and nearly 9 out of 10 cigarette
smokers first tried smoking by the age of 18 (Centers for Disease Control and Prevention, 2015).
This causes the price elasticities of demand for alcoholic beverages and tobacco to be price
inelastic in many countries which, in turn, generates stable sources of revenue for governments
(Chaloupka et al., 1997; Chaloupka et al., 2000). Tax revenues for the Royal Thai Government
from the sale of alcoholic beverages and tobacco have increased over time and are discussed in
Chapter three. Alcohol and tobacco taxes are the third and fourth largest sources of tax revenues
after excise tax revenues from petroleum and automobiles.

Increasing government revenue is just one aim in public finance. If the price elasticity of demand
is less than one then it is expected that increasing the taxes on alcoholic beverages and cigarettes
will increase tax revenues for the Royal Thai Government. Another objective of taxing alcohol
and cigarettes is to reduce consumption and the negative externalities associated with drinking
and smoking. Excessive alcohol and tobacco consumption impose high costs to societies such as
health care costs, and the cost of premature mortality and of reduced productivity. Therefore, an
efficient excise tax on alcoholic beverages trades off the economic and social gains by making
alcohol abusers face prices that reflect the full costs and the increasing tax burden on nonabusive drinkers (Manning et al., 1995). For tobacco, the rationales are for current smokers to
reduce and quit smoking, discourage ex-smokers from starting smoking again, and deterring
youths from taking up smoking (Yurekli et al., 2001).

7

Rising taxes on alcoholic beverages and tobacco are more likely to generate high tax revenues.
Frequent rises in excise tax rates relative to other excisable commodities have been common for
alcoholic beverages and tobacco. Two aspects need to be addressed: 1) inelastic demand for
alcoholic beverages and tobacco and 2) higher proportion of tax to price. The demand for
alcoholic beverages and tobacco is normally considered to be inelastic with a range from less
than -0.5 for high income countries and from -0.5 to 1 for middle and low income countries
(Chaloupka et al., 1997; Chaloupka et al., 2000). Drinkers and smokers are unlikely to respond
substantially to an increase in prices of alcoholic beverages and tobacco; it may be characterised
as addicted behaviour.

According to Cnossen (1977), alcoholic beverages and tobacco are selected goods that are levied
at a higher rate. The tax burden is passed from producers to consumers base on consumption
levels. Due (1994), Richupan (2005) and Sujjapongse (2005) argue that the higher excise tax
rates on alcoholic beverages and tobacco penalise purchasers and a large proportion of tax
liabilities means costs are borne by purchasers from harmful health effects and not by society as
a whole, given consumers internalise their private costs. Therefore, the higher the tax share to
price, the higher the tax revenues generated by alcoholic beverage and tobacco consumption.

The purpose of this chapter is to discuss the general issues in estimations of demand for alcoholic
beverages and tobacco. This chapter also highlights common estimating methodologies and
summarises the price elasticities of demand for alcoholic beverages and tobacco from previous
empirical works. Demographic variables and empirical estimates of demand elasticities for
alcoholic beverages and tobacco in Thailand are also discussed.

2.2

Choice of methodology

The literature on demand for alcoholic beverages and tobacco has grown considerably with
application to time-series data, individual level survey data and pooled time-series crosssectional data. It has focused on (1) the effects of price changes, income, advertising expenditure,
demographic characteristics and policy variables on alcohol consumption and (2) the effects of
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price changes on various health outcomes related to alcohol consumption; for example non-fatal
and fatal motor vehicle crashes, liver cirrhosis and other alcohol-related mortalities (Coate and
Grossman, 1986; Cook and Tauchen, 1982; Grossman and Saffer, 1986). A number of papers
have also suggested using taxation on alcohol as an effective tool to reduce the social cost of
alcohol consumption associated with the negative externalities (Manning et al., 1989; Pogue and
Sgontz, 1989).

For tobacco, the literature has focused on (1) conventional demand models in which the effects
of price changes, income, socio-economic variables and anti-smoking publicity upon cigarette
consumption and (2) addictive demand modelling which can be separated into myopic addiction
and rational addiction. The myopic addiction model suggests that the current cigarette
consumption depends on those variables used in conventional demand models and a stock of
habit – the depreciation sum of all past consumption (Baltagi and Levin, 1986). The rational
addiction model specifies quantity demanded for cigarettes as being a function of the factors
employed in the conventional demand model and both past and future consumption (Becker et
al., 1991; Becker and Murphy, 1988).

2.3

General issues in estimating demand for alcoholic beverages and tobacco

Estimating demand elasticities must follow the usual Ordinary Least Square (OLS) assumptions
in order to obtain precise coefficient estimates. A biased estimate of the price elasticity of
demand will affect the accuracy of forecasts for future tax revenues generated. The OLS model is
normally specified in log form so that the parameter estimates of price for a given good, prices of
substitute goods, and income, can be interpreted as elasticities (Godfrey, 1986). From this model,
elasticity estimates of price for a given good, price of substitute goods and income are constant
over the entire period but such an assumption may be unrealistic (Godfrey, 1986) because a time
trend (such as changes in habits) is not constant as a result of the omitted variables. These
excluded variables can lead to biased estimates of price elasticity of demand. And if they are
measured, they should be introduced as additional variables. The data must not be serially
correlated across time, given the fact that the mean and variance of the series are constant over
time.
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Explanatory variables must be exogenous or uncorrelated with each other so that these estimates
will yield unbiased parameters. Included variables that may correlate with each other are known
to cause multicollinearity, which may result in the unstable estimates of the price elasticity of
demand. Here, the price coefficient may be sensitive to the inclusion of policy variables, such as
advertising expenditure and sales of alcoholic beverages, or several anti-smoking policies
included in equations of tobacco (Lewit et al., 1981).

Another issue in estimating price elasticity of demand is that the price and quantity are
determined simultaneously by demand and supply functions in which the parameter estimates
become biased. This problem happens when the price variable is a factor in both demand and
supply equations; then the change in price affects both quantity supplied and quantity demanded
(Hill et al., 2008). As stated by the law of demand, price and quantity demanded are negatively
related. Additionally, as stated by the law of supply, higher prices lead to greater quantity
supplied. In other word, two equations describe supply and demand equilibriums, which mean
quantity and price are dependent variables. They are thus endogenous variables.

The simultaneity problem can be reduced by using an experimental technique. Simon (1966)
conducted a treatment group study in the USA by separating states with an increased alcohol tax
rate and used as a control group states with unchanged alcohol tax rate. The study removed the
problems of year to year and trend fluctuations, which resulted in unbiased estimates of price
coefficients. Nonetheless, this experimental technique cannot be applied to Thailand where the
same tax rate has been applied nationwide. Also, Lyon and Simon (1968) conducted a treatment
group study in the USA by assigning states with an increased cigarette tax rate and the control
group for given states with an unchanged cigarette tax rate.

Another aspect of bias in estimating the price elasticity is the cross-border purchase of alcoholic
beverages from a nearby state with lower alcohol tax rate when using tax-paid sales rather than
the actual consumption (Hogarty and Elzinga, 1972; Johnson and Oksanen, 1977). In the USA
and Canada, when there is an increase in the alcohol tax rate in one state, then there is a
reduction in quantity demanded in that state and it is more likely to have a greater quantity
demanded in a nearby state where the alcohol tax rate and price of alcohol are unchanged
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(Simon, 1966). It is therefore quite important to consider if alcohol tax rates are different across
various states.

An additional point relevant to the study of demand elasticity is the number of observations. If
data is confined to small numbers, the estimated price parameters will be insignificant.
Koutsoyannis (1963) analysed demand for tobacco in 14 countries for the short period 19501959 with the log linear models. The results for price elasticity estimates appeared to be
inconclusive and violated the law of demand.

2.4

Empirical studies

2.4.1 Alcoholic beverages

Many early studies of demand for alcoholic beverages have been found in developed countries
using aggregate time-series data with a single demand equation. One study focused on demand
for alcohol as a whole (McGuinness, 1980). Many other emphasised various types of alcoholic
beverages (Duffy, 1983; Johnson and Oksanen, 1977; Stone, 1951), for beer (Hogarty and
Elzinga, 1972), liquor (Simon, 1966) and wine (Duffy, 1987; Selvanathan, 1988) (see Table 2-1).
McGuinness (1980) and Godfrey (1988) extended estimation on aggregate data to include
advertising and licensing.
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Table 2-1: Summary of price elasticities of demand for beer, spirits and wine
Authors

Country

Period

Stone (1945)

UK

1920-1938

-0.73

-0.72

-

Prest (1949)

UK

1870-1938

-0.66

-0.57

-

Stone (1951)

UK

1920-1948

-0.69

-0.57

-1.17

Simon (1966)

USA

1950-1961

-

-0.79

-

Hogarty and
Elzinga
(1972)

USA

1956-1959

-0.9

-

-

Johnson and
Oksanen
(1977)

USA

1955-1971

-0.27

-1.14

-0.67

Duffy (1983)

UK

1963-1978

-

-0.8 to -1.2

-0.65 to -0.87

Clements and
Johnson
(1983)

Australia

1955-1976

-0.11

-0.53

-0.4

Theil and
Clements
(1987)

Australia

1956-1977

-0.12

-0.52

-0.34

Clements and
Johnson
(1983)

UK

1955-1975

-0.19

-0.24

-0.23

Theil and
Clements
(1987)

USA

1949-1982

-0.09

-0.1

-0.22

Duffy (1987)

UK

1963-1983

-0.29

-0.51

-0.77
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Authors

Country

Period

Selvanathan
(1988)

UK

1955-1985

-0.1

-0.3

-0.4

Godfrey
(1988)

UK

1956-1980

-

-0.61 to -0.84

-

Jones (1989b)

UK

1964-1983

-0.27 to -0.4

-0.79 to -0.95

-0.77 to -0.94

Clements and
Selvanathan
(1991)

Australia

1956-1983

-0.15

-0.61

-0.32

Selvanathan
(1991)

Australia

1955-1985

-0.15

-0.61

-0.6

Selvanathan
(1991)

Canada

1953-1982

-0.26

-0.1

-0.16

Selvanathan
(1991)

Finland

1969-1983

-0.56

-0.73

-0.86

Selvanathan
(1991)

Japan

1964-1983

-0.25

-0.68

-

Selvanathan
(1991)

New Zealand

1965-1982

-0.12

-0.52

-0.42

Duffy (1991)

UK

1963-1983

-0.09

-0.75

-0.86

Cameron and
Williams
(2001)

Australia

1988, 1991,
1993, 1995

Alcohol -3.79 (participation probability)

Selvanathan
and
Selvanathan
(2004)

Australia

1956-1999

-0.16

-0.62

-0.31
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Authors

Country

Period

Zhao and
Harris (2004)

Australia

1985-2001

Alcohol -2.1 (participation probability)

Harris et al.
(2006)

Australia

1995, 1998,
2001

Alcohol -0.78 (participation probability)

Pan et al.
(2006)

China

1993 and
1998

-0.90

-

-1.36

Ramful and
Zhao (2008)

Australia

1991-2001

-0.40
(participation
probability)

-0.28
(participation
probability)

-0.88
(participation
probability)

Note:

and

are price elasticities of demand for beer, spirits and wine respectively.

Alcohol consumption has been found to be inversely related to price. The estimated price
elasticity of demand for alcoholic beverages vary from -0.09 to -1.2; i.e. beer between -0.09 to 0.9, spirits from -0.1 to -1.2 and wine from -0.16 to -1.36. The review of literature on alcohol
suggests elasticity estimates within a narrow range with reported price elasticity of demand for
beer less than -0.5, for spirits from -0.5 to -0.8 and wine from -0.22 to -0.94.

Alternatively, studies have used cross-sectional data to estimate price elasticity of demand for
alcoholic beverages and individual alcohol products (e.g. beer, spirits and wine). These also
provide comparable figures to those from studies using time-series data. Atkinson et al. (1990)
employed data from the UK Family Expenditure Survey (UK FES) and concluded that over 70
percent of drinkers from the sample had price elasticity of demand for alcohol between -1.1 and 1.3. Manning et al. (1995) used data on the US National Health Interview Survey (NHIS) and
indicated price elasticity of demand for alcoholic beverages of -1.9 for median drinkers but
insignificant price elasticity estimates for light and heavy drinkers. Based on the Second National
Health and Nutrition Examination Survey (NHNES) of the USA, Coate and Grossman (1986)
found that the probability of frequent, fairly infrequent and infrequent drinking beer among
youths had price elasticity of -0.53, -0.48 and -0.2 respectively. Using the Household Food and
Consumption Survey, Heien and Pompelli (1991) reported price elasticities of demand for beer,
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spirits and wine of -0.8, -0.5 and -0.7 respectively. Jones (1989b) drew on the UK quarterly
expenditure data and reported price elasticities of 0.27-0.4, 0.79-0.95 and 0.77-0.94 for beer,
spirits and wine, whereas the price elasticity for drinks and tobacco based on consumer’s
expenditure surveys was estimated to be -0.66 by Deaton and Muellbauer (1980a).

Price elasticity of demand shown in Table 1 presents the short run estimates. The parameter
estimates show as price rises (via tax), quantity consumed will fall but rise within the short
period. This is because consumers tend to turn to cheaper products rather than cut down their
consumption. The low estimated price elasticities are also considered as a key factor to generate
government tax revenue in the short run. As a consequence, costs of drinking will reduce and
help improve health benefits as consumers continue to decrease their consumption levels which
can be regarded as the long-run implication.

2.4.2 Tobacco

For Tobacco, studies using aggregated data have reported price elasticities of demand with a
range between -0.06 and -1.88 (Sumner, 1971; Wasserman et al., 1991) (see Table 2-2).
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Table 2-2: Summary of price elasticity of demand for tobacco
Authors

Country

Period

Own price elasticity

Schoenberg (1933)

USA

1913-1931

-0.68

Stone (1945)

UK

1920-1938

-0.51

Prest (1949)

UK

1870-1904

-0.31

Stone (1951)

UK

1920-1938

-0.06 to -0.27

Koutsoyannis (1963)

USA, UK, France,
Italy, Netherlands,
Belgium, Sweden,
Norway, Austria,
Finland, Greece,
Canada, Australia,
Ireland

1950-1959

Less than unity

Lyon and Simon
(1968)

USA

-

-0.51

Sumner (1971)

UK

1950-1960

-1.14 to -1.88

Lewit et al. (1981)

USA

1966-1970

Teenage
Smoking participation 1.2
Quantity smoked -1.4

Lewit and Coate
(1982)

USA

1976

Adult -0.45

Baltagi and Levin
(1986)

USA

1963-1980

-0.2

Mcleod (1986)

Australia

1953-1983

Tobacco -0.3
Cigarette -0.47 to -0.57
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Authors

Country

Period

Own price elasticity

Jones (1989b)

UK

1964-1983

Non-habit -0.29; habit 0.6

Chaloupka (1991)

USA

1976-1980

LR (full sample) -0.27
to -0.36; (former
smokers) -0.35 to -0.48;
(current smokers) -0.3
to -0.46

Duffy (1991)

UK

1963-1983

-0.32

Wasserman et al.
(1991)

USA

1970-1988

-0.06 to -0.23

Chaloupka (1992)

USA

1976-1980

LR (full sample) -0.27
to -0.36; (former
smokers) -0.33 to -0.44

Keeler et al. (1993)

USA

1980-1990

SR -0.3 to -0.5; LR -0.5
to -0.6

Tansel (1993)

Turkey

1960-1988

SR -0.21; LR -0.37

Sung et al. (1994)

USA

1967-1990

SR -0.4; LR -0.48

Goel and Morey
(1995)

USA

1959-1982

-0.37

Hu et al. (1995)

USA

1980-1993

-0.15

Cameron and
Williams (2001)

Australia

1988, 1991, 1993,
1995

-0.14

Zhao and Harris
(2004)

Australia

1985-2001

-3.78

John (2008)

India

1999-2000

-0.4 to -0.9
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Authors

Country

Period

Own price elasticity

Nguyen et al. (2011)

Austria, Finland,
France, Germany,
Ireland, Italy, the
Netherlands, Portugal,
Spain, Sweden and
the United Kingdom

Annual time series
from 30 to 60 years,
ending in 2009

SR -0.3 to -0.4; LR 0.21 to -1.49

Other research using individual level data showed price elasticity of demand, varying from -0.29
to -1.4. The general findings were that the estimated results using disaggregated data fall into the
interval of aggregated data. Selected studies employing individual level data are given below.

Lewit et al. (1981) focused on the effect of price of cigarettes and the Fairness Doctrine on
teenage smoking, whether they are current smokers or not, and the number of cigarette smoked.
The price elasticity among youth was estimated to be -1.44. Similarly, Lewit and Coate (1982)
also considered the effect of price on cigarette consumption on the smoking prevalence and on
existing smokers. They concluded that the adult price elasticity of smoking prevalence (-0.74)
exceeded the price elasticity of quantity smoked (-0.2). Jones (1989a) employed the UK General
Household Survey (UK GHS) and noted that price elasticity for cigarettes varying from -0.29 to 0.6. Wasserman et al. (1991) used the US National Health Interview Survey (US NHIS) and
calculated the price elasticity of cigarettes as being -0.06 to -0.23.

The following section presents various methodologies that are used to estimate price elasticity of
demand.
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2.5

Common estimation methodologies

2.5.1 Log linear model

The log linear model is widely used in estimating demand elasticity. This functional form is
related to demand theory, which corresponds to rational consumers maximising their utility by
consuming goods subject to income limitations. In the log-log version, Stone (1945) related
quantity demanded to income, retail price of a given good, retail price of all other goods, and
time. It is specified as

where

is total money expenditure,

sum of all

is the overall price index defined as a weighted geometric

prices with the weights being the average budget shares of the commodities, and

is the substitution effect that measures the tendency to substitute other goods when price
and real income rise explicitly. The homogeneity requirement
are interpreted as changes in

=0.

and

with respect to one percent changes in real money expenditure

and real price respectively. The model generates constant elasticities over the period under
examination and these elasticities are independent from other variables. There have been studies
that have imposed adding-up and homogenous properties to

and

for measuring real

rather than nominal terms in the equation (Duffy, 1983; McGuinness, 1980; Stone, 1951). The
sum of income and price elasticity estimates is made equal to zero to reflect consumers who do
not have money illusions. Below are listed some studies that used the log-log form to estimate
price elasticity of demand for alcoholic beverages and tobacco.

An early empirical work on the modelling of alcohol consumption was undertaken by Stone
(1945). The author studied the log linear model for spirits in the UK using data for the period
1920-1938. Quantity demanded was explained by income, price divided by the cost of living
index, and a time trend. His estimate was that price elasticity of demand for spirits was -0.72. It
appeared that the time trend was decreasing over time as changes in tastes and habits of spirits
consumption occurred.
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Prest (1949) estimated a log linear model for spirits using data for the period 1870-1938 in the
UK. Spirits consumption was divided by total population and related to real income divided by
total population, price divided by index of other prices and a time trend squared. Per capita
consumption was accounted for by the growth of population. The results suggested that spirits
had price elasticity estimates of -0.57. It was found that a time trend had a declining effect in
spirits. It was also thought that factors such as the distribution of income, the age composition,
the degree of urbanisation of the population, the quality of the commodity or advertising
expenditure were omitted from the equations.

Prest (1949), population as a variable adujusted for real income (per capita) was employed but
might not increase the precise estimates of parameters. Such result of unbiased parameter
estimates made other literature not to use a population variable to deflate consumption and
income.

According to Stone (1951), his re-investigation of demand for beer, spirits and imported wine in
the UK related the quantity consumed as a function of the real income, the general level of
prices, the level of all other prices or close substitutes and complements, a time trend and a
residual where price and income were deflated by the level of all other prices. As a result, the
price elasticities of demand for beer and spirits had the correct sign and less than one, but for
wine it had the price elasticity of demand was greater than one. However, the parameters of
income and close substitutes of spirits and imported wine were insignificant due to the problem
of multicollinearity.

Hogarty and Elzinga (1972) examined log linear models for beer using pooled time series over
the periods of 1956-1959 for the US states. Beer consumption per adult in a given state and year
was regressed by a price index and real income per capita in a given state and year and
immigrant as a proxy of change in tastes. Their estimate of price elasticity was -0.9. The
shortcoming was that using indexes of spirits and wine prices resulted in insignificant cross price
estimates.
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Johnson and Oksanen (1977) considered models for beer, spirits and wine through pooled time
series and cross sectional data from 1955 to 1971 in 10 Canadian provinces. Quantity demanded
per capita depended on prices deflated by the consumer price index, per capita personal
disposable income deflated by the consumer price index, lagged consumption, a time trend,
religious affiliation, ethnicities, years of schooling and population aged over 15 years. The
authors created dummy variables to allow for the effects within the provinces and the effects
upon demand in an adjacent province. They also used the principle components to group
demographic variables; for example religious affiliation for each province into two components,
ethnicities for each province into two components and schooling into one component
respectively because these showed little annual variations. The findings showed that own-price
elasticity estimates for beer and wine were inelastic, while for spirits it was elastic. The
coefficients of cross-price elasticity estimates were insignificant.

McGuinness (1980) discussed the linear and semi-logrithmic models for alcoholic beverages
using UK annual data from the UK over the period 1956-1979. Apart from real price index of
alcoholic drink and real disposable income per person and a time trend, real advertising of
alcoholic drink per adult and number of licensed premises divided by adult population were
added to the equations. An alternative equation replaced real advertising of alcoholic drink per
adult by real advertising of beer, spirits and wine, and cider per adult. The semi-logarithmic
equation used the same variables as the linear model. The consequence was that the advertising
variable at disaggregated level in the semi-logarithmic form was preferred. However, the income
variable lost significance and multicollinerity was found among explanatory variables. The
author re-estimated by omitting the constant term and this resulted in the price coefficient
improving, with the exception of the income coefficient with a disaggregated advertising
variable in both expenditure and consumption equations. At this stage, the effect of advertising
on consumption was thought to suffer from bias and was likely to give biased parameter
estimates. Suspicious of biased estimated coefficients, the author adopted instrumental variables
by assuming the linear equation of the real amount of spirits advertising per adult depended on
the current value of spirits expenditure per adult, price of an advertising message per adult and
interest rate. Then, the real advertising of spirits per adult was re-estimated in the consumption
equation. Finally, the coefficients improved after the instrumental variable process.
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Duffy (1983) investigated the linear and log specifications for beer, spirits and wine using the
UK quarterly data from 1963 to 1978. Per capita demand depended on real per capita disposable
income, price, price of all consumer goods and services, real per capita advertising expenditure,
real per capita advertising for all other goods, an error term and quarterly dummies. Income
elasticity for beer was insignificant. Price elasticity for beer had the wrong sign and was
insignificant due to poor quality of the data. Price elasticity for spirits was insignificant.
Aggregate advertising for beer was quite low at 0.07-0.08. Simultaneous equations were then
considered for any feedback of sales and advertising. By using Two Stage Least Squares (2SLS)
in log and linear specifications, real per capita advertising expenditure was explained by cost,
interest rate, product price and the volume of sales. Income was a strong determinant of demand
for spirits and wine. Advertising elasticity for beer was significant and higher around 0.2. Price
elasticity for wine was relatively elastic compared to the estimate for spirits.

In additon, a licensed premise was considered as an exogenous variable with the relative price of
spirits, real per adult disposable income, and real per adult advertising expenditure influencing
per capita quantity of spirits. This included variable was intended to investigate the possibility of
biased parameter estimates between sales and advertising (Godfrey, 1988). The results suggested
that there was no evidence of simultaneity between consumption, licensing and advertising
expenditure. Price elasticity of demand for spirits varied between -0.61 and -0.84.

Using US data from 1913 to 1931 to estimate demand for cigarettes, Schoenberg (1933) in his
study noted that consumption was expressed on a per capita basis to eliminate the effects of
population growth upon cigarette consumption. Advertising expenditure was included in the
model. The author pointed out that an increase in annual real price for cigarettes was thought to
relate to a decrease in cigarettes per capita consumption, resulting in the coefficient of elasticity
at the mean of -0.68. But, the demand for cigarettes had increased 52 sticks per capita per year as
a result of changes in smoking habit, population density and increased urbanisation. This meant
that derived estimates of price elasticities could not be interpreted accurately, holding other
things constant.
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Using the UK data for the period 1920-1938, Stone (1945) related quantity demanded for
tobacco to income, price and a time trend. The outcome showed that while the coefficient of
price was -0.51, there was an increase in the residual trends of quantity smoked by women of 3-4
percent per year. The variation of tobacco consumption was associated with factors which were
not introduced explicitly.

Sumner (1971) studied the effects of tobacco duty and health publicity based on the publication
of the report of the Royal College of Physicians of the UK in 1962. Here, the health publicity
was represented by a trend variable. He predicted a downward trend of consumption by 2
percent, but the actual demand came out 12 percent lower. His work appeared to suffer from the
problem of serial correlation.

Baltagi and Levin (1986) estimated dynamic demand for cigarettes using pooled data of 46 US
states over the period 1963 to 1980. The model included price in neighbouring states (accounting
for bootlegging effects), health dummy variables (advertising bans and anti-smoking messages)
in addition to real price of cigarettes and real disposable income. The results suggested a price
elasticity of -0.2 and that cigarette taxation was an effective tool for generating revenues even
though there may be purchase of cigarettes from neighbouring states.

Sung et al. (1994) evaluated the impact of taxation on cigarette consumption based on panel data
for 11 US states over the period 1967 – 1990. In this study, per-capita cigarette sales was a
function of retail price per pack, per capita income, state cigarette taxes, the input costs for
manufacturing cigarettes, demographic variables (i.e. age, gender, race, religious affiliation
variables), the anti-smoking regulations and bootlegging variable. Furthermore, there was a price
equation that examined how the change in cigarette tax affected price given the cigarette industry
was not perfectly competitive. The results determined that demand was inelastic at -0.40 in the
short run and -0.48 in the long-run.

Hu et al. (1995) in their study in California, analysed the effects of taxation, the California antismoking media and the cigarette industry’s magazine advertising on cigarette consumption for
the period 1980 through 1993. The model was specified by per capita cigarette sales depending
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upon quarterly dummy variables, a time trend, state cigarette tax rates, the residual of average
retail price for cigarettes excluding the state tax, dummy variables representing the increasing
federal tax in 1983, state media campaign expenditure and industry cigarette advertising. The
authors concluded that the coefficients of state media campaign and industry advertising
variables were significant with correct expected signs.

Most of the studies discussed above faced the problem of insignificant cross-substitution effects
and unstable time trends. These studies led to studies of demand systems (Godfrey, 1986). The
development of demand systems underpinned by utility theory has attempted to improve
parameter estimates.

Three functional forms (LES, the Rotterdam model and AIDS) are commonly adopted. In brief,
the Rotterdam model and the AIDS require price data to estimate price elasticity of demand.
Neither model is appropriate to this present study because price data is not available from
dataset. Therefore, this study uses the ELES, which is the most recent model of the LES class,
because this ELES does not require price data to estimate elasticities of demand. The ELES is
explained in details in Chapter 4.

2.5.2 Linear Expenditure System

In 1954, empirical work using the Linear Expenditure System (LES) linked utility theory and
demand was introduced. The LES model is derived from the Klein-Rubin utility function, which
is referred to as the Stone Geary utility function. The LES is a set of
expenditure on each of

where

equations for the

items ( ) (Desai, 1976; Stone, 1954). It can be written as

is a random error term,

or subsistence quantities and

is total expenditure,

is quantity,

is price,

is minimum

is a measure of committed expenditure. The above model

implies individuals spend their remaining income on additional consumption after they have
bought the minimum quantities. Thus,

is the marginal budget share and all must sum to one.
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This model estimates two parameters

and

for

commodities and

equations

simultaneously. The set of equations are non-linear in parameters.

In LES, additional restrictions are imposed to estimate parameters across equations. These
include Engel aggregation, Cournot aggregation and symmetry (Desai, 1976). The Engel
aggregation is defined as the price weighted sum of income effects of all commodities and is
equal to one. The Cournot aggregation implies the connection of the change in a single price on
the demand for all goods (Nicholson and Synder, 2012) given the cross-price effect of a change
in the price of

on the consumption of

is restricted because of the budget constraint. The

symmetry restriction refers to ‘if a price of good ‘A’ increases by 10 percent, holding income
constant, the effect of quantity demanded on good ‘B’ will be the same as the effect of quantity
demanded on good ‘A’ if the price of good ‘B’ changes by 10 percent, holding income constant.

The advantages of LES are as follows. First, it imposes the conditions of additivity and
homogeneity (Stone, 1954). Additivity implies the sum of the expenditures as given by the
system is equal to total expenditure. The homogeneity implies that the sum of total expenditure
(or income) elasticity and price elasticity is zero. The disadvantages of this model include the
lack of a measure of the effect of relative prices on saving (Lluch et al., 1977). Another aspect is
the Extended Linear Expenditure System (ELES treats savings as commodity
=commodity, with subsistence quantity equal to zero. This subsistence quantity
specification of one of the

prior

enables the remaining subsistence expenditures to be identified in

the absent of price variation (Lewis and Andrews, 1989). Total subsistence expenditure can be
identified by making use of the marginal propensity to consume but this estimate in the LES is
derived by the marginal budget share with fixed proportions between goods.

In the Stone (1954) study, LES was used to estimate six commodity groups using UK data for
the periods 1920-1938. The results suggested that necessary expenditures are higher for meat,
fish, dairy products and fats compared to non-necessities, such as drinks and tobacco. This is a
plausible outcome in measuring relative affluence. As basic needs are satisfied, the additional
money is then spent on comforts and luxuries rather than necessities.
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2.5.3 The Rotterdam model

An increase in availability of data for consumer expenditure on broad and specific goods as well
as price data has led to the development of the Rotterdam model that aims to test the symmetrical
restriction (Desai, 1976). The Rotterdam model does not use any explicit utility form. It has been
viewed as an allocation theory in which the dollar amount is allocated to each good given the
total dollar amount available and the price of all goods (Theil, 1978).

The Rotterdam model starts with the logarithm of a quantity related to the logarithm of real
income and all prices (Theil, 1978)

The Rotterdam model is derived by totally differentiating a double logarithmic demand function

is uncompensated cross price elasticity.
is total expenditure elasticity.
The Slutsky equation can be written as (Theil, 1978)

is compensated cross price elasticity.
is the budget share of good .
Substituting

into

yields

For imposition of symmetry, multiplying the budget share

in both sides
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where

is the share of commodity in total expenditure (
)),

is the marginal propensity to spend on the good , and

the net effect of a price change. Adding-up requires
. Symmetry is

=

and

,
is

. Homogeneity is

.

The dollar amount is allocated to
the

is estimated by the mean of

goods in proportions, which is known as the budget shares of

goods (Theil, 1978). The Rotterdam model was developed to deal with changes in budget

shares over time.

The Rotterdam model attempts to find the inter-relationship between broad commodities and
individual commodities by assuming consumers allocate their budgets to all goods
simultaneously and considers the idea of two-stage budgeting (Godfrey, 1986). In the first stage,
budgets are allocated to a broad range of goods (e.g. food, cloth or alcoholic beverages). In the
second stage, the alcohol budget is then allocated to individual commodities such as beer, spirits
or wine within a group. It can be seen that the total expenditure and total group price indices
determine the total budget for the broad range of goods at the first stage. Next, the group
expenditures and prices within the group influence the individual products. Selected studies that
used the Rotterdam model are described below.

Clements and Johnson (1983) estimated the Rotterdam model for beer, wine and spirits using
Australian data from 1955-1977. Total consumption and price of alcohol were predetermined
variables. Homogeneity and symmetry restrictions were employed in the study. This study
introduced dummy variables (a time trend) for changing intercept after 9 observations without
prior justification. However, these might affect other variables as their relationships were misspecified. All conditional price elasticities for beer, wine and spirits were inelastic at the sample
mean. There was only a moderate degree of substitutability between beer, wine and spirits.

Duffy (1987) examined the Rotterdam model for beer, spirits and wine and later Duffy (1991)
added tobacco to beer, spirits and wine. In the Duffy (1987) study using the UK data from 1963
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to 1983 and by including advertising expenditure, the estimated demand elasticities at the sample
means were inelastic for beer, but were elastic for spirits and wine; income elasticities varied
over time. The author reported cross price elasticities did not have a significant degree of
substituabilities between beer, spirits and wine.

Clements and Selvanathan (1991) analysed the Rotterdam model for beer, wine and spirits for
Australia using data for the period 1955-1986. The study tested the validity of the hypotheses of
demand homogeneity and Slutsky symmetry by using a distribution-free procedure. The results
showed that demand for beer, spirit and wine were all inelastic and there was evidence of
complementarity among the three beverages. Also, both homogeneity and Slutsky symmetry
were acceptable as drinkers did not suffer from money illusion and were consistent in their
choices of alcoholic beverages.

Selvanathan (1991) calculated the Rotterdam model for beer, wine and spirits using time series
data in Australia (1955-1985), Canada (1953-1982), Finland (1969-1983), Japan (1964-1983),
New Zealand (1965-1982), Norway (1960-1986), Sweden (1960-1986), the UK (1955-1985) and
the USA (1949-1982). The adding-up restriction, demand homogeneity and symmetry resulted in
significant parameters for all countries. In most countries, the demand for the three beverages
was found to be price elastic. All three beverages were substitutes. Beer was a necessity, whereas
wine was a luxury.

Selvanathan and Selvanathan (2004) analysed the Rotterdam model for the effects of changes in
economic and demographic factors on consumption patterns for beer, wine and spirits using the
Australian consumption data for the period 1956-1999. The estimated price elasticities of beer,
wine and spirits at sample means were less than one with own price elasticities being -0.16, -0.31
and -0.62 respectively. The estimated income elasticities showed that beer and wine were
necessities while spirits was a luxury.
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2.5.4 Almost Ideal Demand System

The most recent system of equations, namely the Almost Ideal Demand System (AIDS), relies on
an expenditure function. The AIDS model assumes consumers make choices via costs or
expenditure functions (Deaton and Muellbauer, 1980a). It assumes the minimum expenditure
necessary to attain a specific utility level at given prices.

where

and

are functions of prices.

where

are parameters.
is homogenous in

and the parameters satisfy

,
If

and

are substituted into

, the budget share

can be derived from

The demand functions can be derived by differentiating

.

. The

differentiation of the logarithm of the cost or expenditure functions results in budget shares that
are the function of price and utility. The inverse of expenditure or cost functions produces utility,
which is a function of price and expenditure. The model below is called the AIDS (Deaton and
Muellbauer, 1980b).

where the AIDS model is derived and the price index

is defined by
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is Stone’s price index,

. Price is thus approximately proportional to the

appropriately defined price index.
The parameters

is defined by

The AIDS introduced the condition that the budget shares of the various commodities are
linearly related to the logarithm of real total expenditure and the logarithms of relative prices
(Deaton and Muellbauer, 1980a).
Adding-up requires
is

. Homogeneity is

. Symmetry

.

There are some problems in relation to the use of the AIDS model. The simpler price indices are
often substituted for the complex index (Deaton and Muellbauer, 1980a; Nicholson and Synder,
2012). The results of the AIDS model for the cross-price restrictions did not obey the restrictions
necessary for homogeneity. Recent studies employing the AIDS are shown below.

Deaton and Muellbauer (1980a) estimated the AIDS for eight non-durable groups of consumers’
expenditure; namely food, clothing, housing services, fuel, drink and tobacco, transport and
communication services, and other services. Their findings suggested that there had been a
deviation of homogeneity in their analysis and there were commodities that suffered from the
largest changes in elasticities. Price elasticity of alcohol and tobacco was estimated to be -0.66.
In this paper, the authors summarised the possible reasons for the failures of homogeneity. First,
there was a possibility of serial correlation. Expenditures on several items were inflexible in the
short-run; for example houses. Second, other variables such as stock, lagged dependent variables,
time trends or absolute price levels needed to be included. Third, the omission of price
expectation (factors such as the infrequency of purchase for different goods was relevant to the
analysis of expenditure changes in price when relative and absolute prices had rapid changes).
Fourth, it was incorrect to assume the index reflecting the distribution of household budgets and
demographic structure was independent of the average budget and price vector.
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Jones (1989b) modelled the AIDS for beer, spirits, wine, cider and tobacco using the UK
quarterly expenditure data for the period 1964 to 1983. In this model, the budget shares for all
sub-goods were determined by total expenditure divided by adult population, distributional
effects and demographic structure. This paper corrected earlier shortcomings by including
distribution effects in estimating equations given total expenditure was not constant over time
across individuals or households. Additional variables were stock variables (current consumption
reflected previous consumption) and the measure of commodity specific habit stocks
(seasonality). The results suggested that all the commodities were price inelastic. Beer was the
least inelastic, for spirits the elasticity was close to unity.

Heien and Pompelli (1991) analysed demand for alcoholic beverages in the USA using the
1977-78 Household Food Consumption Survey in the AIDS framework. In the first stage,
consumers decided how much to spend on total alcoholic and non-alcoholic beverages. Total
expenditure was a function of income, price indexes for broadly defined categories of consumer
goods, and demographic variables. In the second stage, demand for beer, spirits and wine was
determined by the prices of these individual beverages, total expenditure on these beverages, and
demographic variables. The results suggested that demand for beer, spirits and wine were
inelastic but their cross price effects were insignificant.

Lariviere et al. (2000) modelled the linear AIDS demand for beer, wine and spirits in Ontario,
Canada using the monthly data series from the period May of 1979 to April 1987. In the first
sub-model, the authors estimated how much individuals spent their income on alcoholic
beverages, soft drinks and other goods. Then, the AIDS demand system allocated the
expenditures derived from the first sub-model between beer, wine and spirits. The findings
showed that the long-run price elasticities of demand for beer, wine and spirits ranged from -0.59
to -1.05, from -0.92 to -0.96 and from -0.88 to -1.08 respectively.

Duffy (2003) studied the demand for beer, spirits and wine in the UK using the quarterly data
from 1963 to 1996 in the AIDS model. The author also added two explanatory variables; i.e.
advertising expenditure and smoking prevalence (the proportion of the population aged 15 who
smoked) in addition to a general index of price and total expenditure on all goods. The outcomes
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suggested that the estimated long-run own-price elasticity of demand for beer was small of -0.4,
for spirits was relative elastic of -1.4, while for wine fell in -0.8. However, all of the estimated
cross price elasticities of demand between beer, spirits and wine were insignificant.

Pan et al. (2006) examined Chinese consumer behaviour with regard to wine, wine cooler and
beer using household data during 1993-1998 with the AIDS framework. The authors used twostep estimation procedure for a system of censored equations in their models. The first step was
to employ a general probit mechanism whether to consume or not to wine, wine cooler and beer.
In the second step, the AIDS model was used to estimate demand elasticities. The demand for
wine and wine cooler appeared to be elastic, but not for beer.

The above literature excludes the possible impacts of anti-smoking policy variables. However,
regulations restricting trading in alcohol and tobacco in Thailand has not been strictly enforced
by the Thai authorities (World Health Organisation, 2004).

2.6

Cross sectional analysis

Although a number of studies related aggregate alcohol and tobacco consumption to aggregate
price, income and advertising expenditure and a time trend, they were not able to determine the
relationship between household economic and demographic factors and alcohol and tobacco
consumption. Alternatively, estimating demand elasticity using individual level data explained
earlier can make use of price, income and demographic variable, but such dataset is not available
for this present study. As a result, a number of studies (including this present study) utilise
household expenditure data. Such data reports individual and household characteristics which are
not available in aggregated data. The advantage of the dataset is because demand for alcoholic
beverages and tobacco is influenced by both economic and demographic characteristics. Another
point is that, in contrast to time-series data, sampled observations are unlikely to be related to
each other. On the other hand, the drawback is the dataset often contains a large proportion of
observations with zero alcohol expenditure and does not have price data.
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Given the lack of research in Thailand on this subject, an alternative way is to survey the
literature on alcoholic beverages or tobacco from other countries. The aim is to discover factors
influencing the decisions to consume and how much to spend on alcohol and tobacco based on
international studies.

2.7

Other demographic factors influencing demand

2.7.1 Alcoholic beverages

The followings are socio-economic variables that determine the decision to participate in
consumption and consumption of alcoholic beverages (see Table 2-3).
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Table 2-3: Summary of demographic variables affecting the probability of consuming and
spending on alcoholic beverages
Variables

Authors

Education

Tan et al. (2009a); Harris et al. (2006); Nayga
(1996); Pan et al. (2006); Ramful and Zhao
(2008); Sharpe et al. (2001); Yen (2005a); Zhao
and Harris (2004); Jones (2002); Manrique and
Jensen (2004)

Household size

Tan et al. (2009a); Nayga (1996); Yen and
Jensen (1996)

Age of household head

Tan et al. (2009a); Gius (2005); Harris et al.
(2006); Nayga (1996); Ramful and Zhao (2008);
Sharpe et al. (2001); Yen (2005a); Yen and
Jensen (1996); Zhao and Harris (2004);
Cameron and Williams (2001)

Occupation

Tan et al. (2009a); Harris et al. (2006); Pan et al.
(2006); Ramful and Zhao (2008); Sharpe et al.
(2001); Yen (2005a)

Location of residence

Tan et al. (2009a); Manrique and Jensen (2004);
Nayga and Capps (1994); Ramful and Zhao
(2008); Yen (1995); Nayga (1996); Pan et al.
(2006); Yen (2005a); Zhao and Harris (2004)

Gender

Tan et al. (2009a); Gius (2005); Harris et al.
(2006); Pan et al. (2006); Sharpe et al. (2001);
Zhao and Harris (2004); Cameron and Williams
(2001); Yen (2005a)

Marital status

Gius (2005); Harris et al. (2006); Ramful and
Zhao (2008); Zhao and Harris (2004); Blaylock
and Blisard (1993a)

Number of dependent children

Harris et al. (2006); Nayga (1996); Ramful and
Zhao (2008); Cameron and Williams (2001);
Atkinson et al. (1990)
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Variables

Authors

Asset ownership

Manrique and Jensen (2004); Deaton and Irish
(1984)

Smoking

Blaylock and Blisard (1993a); Abdel-Ghany and
Silver (1998); Yen (1995); Goel and Morey
(1995); Aristei and Pieroni (2008); Fry and
Pashardes (1994)

Income

Tan et al. (2009a); Harris et al. (2006); Nayga
(1996); Pan et al. (2006); Yen (1994); Yen and
Jensen (1996); Zhao and Harris (2004); Yen
(2005a); Cheng and Capps (1988)

Education has been found to have a significant impact on the participation and consumption
levels. In Australia, more educated individuals have a higher chance of being moderate and
frequent drinkers than those with a lower education (Harris et al., 2006; Zhao and Harris, 2004),
while alcoholism among US women has a negative and statistically significant relationship to
years of schooling (Jones, 2002). More educated groups were more likely to consume wine and
beer relative to those who did not complete year 10 in Australia (Ramful and Zhao, 2008). Nayga
(1996) concluded that education had a significant effect on wine consumption in the USA but
had only a small impact on beer consumption, whereas Yen (2005a) also reported there was a
positive relationship between education in men and women and the probability of consuming
beer and wine in the USA.

Pan et al. (2006) demonstrated the probability of consuming wine and beer in China was higher
for those with a higher education, with secure jobs and active life styles and in the study of
Sharpe et al. (2001) in South Korea where the probability of drinking increased for respondents
who were college graduates. However, Malaysian Chinese household heads with college
education were less likely to participate and spend on alcohol compared to high school graduates
(Tan et al., 2009a) and there were found to be more educated household heads who spend less on
alcohol than do those with fewer education attainment in Spain (Manrique and Jensen, 2004).
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Occupation has been identified as one of the key determinants to explain the likelihood of
alcohol expenditure. For Australia, Ramful and Zhao (2008) classified individual activities into
employed, unemployed, study and other. They found that Australians who worked and did parttime studies had a greater likelihood of spending wine, but Australians who mainly studied had
less likelihood of consuming spirits. Similarly, people having voluntary work, home duties,
being students were more likely to be abstainers (Harris et al., 2006). In the US, employed may
have a higher probability and increased consumption of beer (Yen, 2005a).

Tan et al. (2009a) reported that being a white collar worker lowered the probability of purchasing
alcoholic beverages among Chinese and Indian in Malaysia. Meanwhile, occupations other than
housewife had higher probabilities of consuming alcohol in South Korea (Sharpe et al., 2001).
The positive effect of employment showed those with full time and part time job were more
likely to consume beer in China (Pan et al., 2006).

Area of residence has been found to influence the probability of a household’s decision to
consume alcoholic beverages. Most studies have found that urban and suburban residence are
more likely to consume alcoholic beverages compared to rural residences (Nayga, 1996; Nayga
and Capps, 1994; Pan et al., 2006; Yen, 2005a). On the other hand, there is a positive impact on
alcohol expenditure of living in rural region in Spain (Manrique and Jensen, 2004). Tan et al.
(2009a) suggest residing in urban areas lowered the probabilities of alcohol purchase for Indians
and those of other races compared to their rural counterparts. In Australia, people living in
capital cities have a higher probability of consuming wine and a lower chance of participating in
beer consumption relative to those living in other regions (Ramful and Zhao, 2008). There was
no relationship between capital cities and a probability of consuming alcohol found in the study
of Zhao and Harris (2004).

Household composition is regarded as one of the key factors affecting alcohol consumption. The
size of household has been found to be negatively related to the probability of alcohol purchase
in the USA (Nayga, 1996) and the level of consumption (Yen and Jensen, 1996). The authors
suggest that when the number of household members increased the amount they spent on beer
and wine decreased relative to small households. In Malaysia, this factor was also inversely
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related to the probability of purchasing alcohol and spending alcohol among households of
Chinese, Indian and other races (Tan et al., 2009a).

Gender tends to affect the preferences and behaviours that influence participation and
consumption patterns. Yen (2005a) suggested that being a white male increased both the
likelihood of consuming and expenditure on beer and wine in the USA. Gius (2005) showed that
being male was significant and had a positive relationship with alcohol consumption in the USA.
Australian males have a higher probability of participating in alcoholic beverages than females
(Zhao and Harris, 2004). The Australian male household heads were more likely to drink
alcoholic beverages more frequently than female counterparts (Cameron and Williams, 2001;
Harris et al., 2006). Male household heads in China tend to drink beer and wine more than
female household heads (Pan et al., 2006). Korean males have higher probabilities of drinking
alcoholic beverages and spend more compare to female respondents (Sharpe et al., 2001). The
probability and expenditure levels were higher for households led by a male than a female in
Malaysia (Tan et al., 2009a).

Recent analysis has shown different outcomes according to the age of the household head. In the
USA, Nayga (1996) found that increased age of household head led to the higher probability of
wine consumption, while the opposite results appeared in the study of Yen and Jensen (1996). In
relation to the finding by Yen and Jensen (1996), Zhao and Harris (2004) revealed older people
had a lower of alcohol participation in Australia. Yen and Jensen (1996), Gius (2005) and
Cameron and Williams (2001) suggested younger household heads were positively related to
alcohol consumption, but alcohol consumption declined at older ages in the USA and in
Australia. According to Yen (2005a), both the probability of consuming and spending on beer
fell but on wine rose when the age of the household head increased.

Households of other races in younger age group (between 15 and 30 years) had lowered levels of
alcohol expenditures compared to their middle age group (Tan et al., 2009a). On average, being
old increased the probabilities of abstaining and frequent drinking but decreased the probabilities
of occasional and moderate drinking among Australians (Harris et al., 2006). The probability of
wine participation increased from an age of 40 or more relative to those aged 20 in Australia
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(Ramful and Zhao, 2008), but the likelihood of drinking beer tended to decrease. Contrary to
Ramful and Zhao (2008), one study showed that the probability of drinking was negatively
related to age but the level of drinking increased with age for those who chose to drink (Sharpe et
al., 2001).

Monthly household income has been evident by several studies in the USA (Cheng and Capps,
1988; Nayga, 1996; Yen, 1994; Yen and Jensen, 1996), in China (Pan et al., 2006) among
Chinese Malaysian and other races (Tan et al., 2009a) that determine the likelihood of alcohol
being consumed and the level of expenditure on alcohol. However, Yen (2005a), found income
was not a significant factor in the consumption of alcohol for men and women in the US. In
Australia, a rise in income decreased the probabilities of abstention and occasional drinking, but
increased the probabilities of moderate and frequent drinking (Harris et al., 2006) and it showed
greater probabilities to engage in alcohol consumption (Zhao and Harris, 2004).

Deaton and Irish (1984) examined asset ownership and concluded that the share of alcohol
expenditure fell with car ownership in the UK. Similarly in Spain, homeowners tend to spend
less on alcohol than do renters (Manrique and Jensen, 2004).

In terms of marital status, being married decreased the odds of drinking wine for US men
(Blaylock and Blisard, 1993a). Single individuals were more likely to consume a larger quantity
of alcohol in the USA (Gius, 2005), and in Australia (Harris et al., 2006; Zhao and Harris, 2004).
Ramful and Zhao (2008) suggested married individuals were more likely to consume wine, but
less likely to consume beer and spirits than single individuals. In addition, divorcees were less
likely to consume beer and spirits than single individuals.

With respect to the presence of children, Australian households without children decreased the
probability of drinking alcohol than do households with children (Cameron and Williams, 2001;
Harris et al., 2006; Ramful and Zhao, 2008; Zhao and Harris, 2004) and for US households for
wine and beer away from home (Nayga, 1996). Additional children in households reduce alcohol
drinks in the UK (Atkinson et al., 1990).
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Alcoholic beverages and tobacco consumption have been often found to be dependent on each
other. They were shown to be substitute goods in the USA (Goel and Morey, 1995). On the other
hand, Aristei and Pieroni (2008) found that the probability of being a smoker was higher for
households that were bigger drinkers in Italy. They found that tobacco expenditure was
positively related to the level of alcohol expenditure. Similarly, Fry and Pashardes (1994)
suggested tobacco and alcohol were complementary goods in the UK. Being a smoker increased
the odds of drink wine by US men (Blaylock and Blisard, 1993a) and of Canadian men and
women (Abdel-Ghany and Silver, 1998). Once US women made a decision to smoke, they tend
to consume more alcoholic beverages (Yen, 1995).

2.7.2 Tobacco

The socio-demographic characteristics presented below are commonly found to influence the
decision to consume tobacco and how much to spend on it (see Table 2-4).
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Table 2-4: Summary of variables affecting the likelihood of consuming and amount of
spending on tobacco
Variables

Authors

Education

Zhao and Harris (2004); Su and Yen (2000);
Garcia and Labeaga (1996); Manrique and
Jensen (2004); Yen (2005a); Blaylock and
Blisard (1991); Aristei and Pieroni (2008);
Tan et al. (2009b)

Occupation

Blaylock and Blisard (1991); Blaylock and
Blisard (1992); Garcia and Labeaga (1996);
Yen (2005a); Atkinson et al. (1984); Manrique
and Jensen (2004); Aristei and Pieroni
(2008); Zhao and Harris (2004); Fry and
Pashardes (1994)

Area of residence

Su and Yen (2000); Yen (2005a); Blaylock
and Blisard (1991); Blaylock and Blisard
(1992); Manrique and Jensen (2004); Jones
and Labeaga (2003)

Size of household

Manrique and Jensen (2004); Garcia and
Labeaga (1996); Labeaga (1999); Fry and
Pashardes (1994)

Genders

Zhao and Harris (2004); Su and Yen (2000);
Atkinson et al. (1984); Deaton and Irish
(1984); Aristei and Pieroni (2008); Yen
(2005a); Manrique and Jensen (2004); Fry and
Pashardes (1994)

Age of household head

Zhao and Harris (2004); Su and Yen (2000);
Garcia and Labeaga (1996); Deaton and Irish
(1984); Atkinson et al. (1984); Manrique and
Jensen (2004); Blaylock and Blisard (1992);
Yen (2005a); Cameron and Williams (2001)

Income

Garcia and Labeaga (1996); Jones (1989a);
Manrique and Jensen (2004); Aristei and
Pieroni (2008); Deaton and Irish (1984); Yen
(2005a); Blaylock and Blisard (1992); Zhao
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Variables

Authors
and Harris (2004); Su and Yen (2000);
Wasserman et al. (1991); Yen (2005b); Fry and
Pashardes (1994)

Asset ownership

Manrique and Jensen (2004); Fry and
Pashardes (1994)

Marital status

Manrique and Jensen (2004); Cameron and
Williams (2001)

Having dependent children

Zhao and Harris (2004); Manrique and Jensen
(2004)

Drinking

Zhao and Harris (2004); Cameron and
Williams (2001)

More educated people may have an awareness of the risks of cigarette smoking. Zhao and Harris
(2004) observed that Australians who had not been educated to year 12 had higher probabilities
of smoking than those with year 12 education or a diplomat degree. Su and Yen (2000) argue
that there was a negative relationship between education and the probability of consuming
cigarettes in the USA. Tan et al. (2009b) suggest additional years of education of the household
head decreased the probability of smoking among Malaysians. Garcia and Labeaga (1996) and
Manrique and Jensen (2004) in their Spanish study noted that those with higher education levels
were less likely to be smokers.

Yen (2005a) reported that education was negatively related to the likelihood of tobacco
consumption by US men and women, but tended to have an opposite effect on the consumption
levels of smokers. Similarly, Blaylock and Blisard (1991) also found that more educated women
in the USA were less likely to start smoking but a smoker’s education level did not affect the
number of cigarettes smoked. Aristei and Pieroni (2008) reported a slightly different result; that
higher education decreased both the probability of smoking and the level of expenditure in Italy.
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Occupation has been identified as one of the key determinants of the likelihood of tobacco
expenditure and consumption levels. Blaylock and

Blisard (1991) found that US working

women had a lower probability of starting smoking and Blaylock and Blisard (1992) obtained a
lower probability of being smokers for low-income women in the USA. On the other hand, Yen
(2005a) reported that US white collar men and women had a higher cigarette consumption than
the unemployed. Atkinson et al. (1984) argued that British white collar workers had reduced
their tobacco expenditure over time. Likewise, Fry and Pashardes (1994) claimed that the
increased probability of purchasing tobacco was related to unemployment. Manrique and Jensen
(2004) confirmed a negative relationship between employed households and tobacco spending in
Spain. Garcia and

Labeaga (1996) provided no empirical evidence of a relationship with

occupation in Spain. Aristei and Pieroni (2008) found that being a white collar worker reduced
both the probability of being smokers and the consumption levels in Italy. However, Zhao and
Harris (2004) indicated that relative to the group of retired people, home makers and students,
working and unemployed people had higher probabilities of tobacco consumption in Australia.

Area of residence has been found to influence the probability of a household’s decision to
consume tobacco. Peer, work pressure or intense media advertising in metropolitan areas might
determine tobacco consumption patterns (Jones and Labeaga, 2003). Two studies have found that
US men and women in urban and sub urban residences were less likely to consume tobacco
compared to those in rural residences (Su and Yen, 2000; Yen, 2005a). These studies were
different from the findings of Blaylock and Blisard (1991) and Blaylock and Blisard (1992).
Another study in Spain indicated a positive impact of households in rural regions on tobacco
expenditures (Manrique and Jensen, 2004).

Household composition is regarded as one of the key factors explaining tobacco consumption.
The size of a households has been found to be positively related to the probability of tobacco
purchased and the amount consumed in Spain (Garcia and Labeaga, 1996; Labeaga, 1999;
Manrique and Jensen, 2004) and the probability of cigarette purchases in the UK (Fry and
Pashardes, 1994).
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Gender tends to affect the preference and behaviour that influence participation and consumption
patterns. Males have been found to have greater participation in consumption of tobacco than
females in Australia (Zhao and Harris, 2004) and in the USA (Su and Yen, 2000). Atkinson et al.
(1984) and Deaton and Irish (1984) emphasised that British men were more likely to consume
tobacco. In addition, the study of Fry and Pashardes (1994) in the UK exhibited a decrease in the
probability of tobacco purchased if the household head was a women. However, Aristei and
Pieroni (2008) concluded that being males had a negative effect on both the probability of
smoking and the numbers of cigarette smoked in Italy, while Manrique and Jensen (2004) found
that households with male heads were more likely to consume tobacco in Spain. Yen (2005a)
suggested that gender affected both the likelihood of consuming tobacco, and expenditure on
tobacco in the USA.

A number of analyses have shown that tobacco smoking prevalence depends on the age of the
household head. Zhao and Harris (2004), Su and Yen (2000) and Garcia and Labeaga (1996)
revealed that older people had a lower probability of tobacco participation in Australia, the USA
and Spain, respectively. Cameron and Williams (2001) suggested that Australians aged over 40
were the least likely to be smokers and at the same time the probability of cigarette participation
decreased with age once over 20. There was a slightly different result in Britain where Deaton
and Irish (1984) found that British household heads aged 45-60 had a greater propensity to
purchase tobacco than the age group under 25, but the propensity to smoke diminished for the
age group 60 and over. Atkinson et al. (1984) found that British youths aged above 16 with other
household members who smoked tended to consume more, but older people consumed fewer
cigarettes. Manrique and Jensen (2004) found the same results for Spanish youths. Blaylock and
Blisard (1992) pointed out that the probability of observing a smoker peaked at age 31 while the
cigarette consumption peaked at age 40 and then declined. According to Yen (2005a), the
probability of consuming tobacco fell but expenditure on tobacco by US males rose when the age
of the household head increased.

Monthly household income has been found to play a key role in determining the likelihood of
tobacco consumption (Garcia and Labeaga, 1996; Jones, 1989a; Manrique and Jensen, 2004).
Aristei and Pieroni (2008), Deaton and Irish (1984), Fry and Pashardes (1994), and Zhao and
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Harris (2004) indicated that tobacco consumption rose as household income went up, but at a
decreasing rate in Spain, the UK and Australia. However, Yen (2005a) found that income was
not a significant factor in the consumption of cigarettes for men and women in the US and this
agreed with the findings from a study by Blaylock and Blisard (1992) for low-income women in
the USA. In contrast, Yen (2005b) and Su and Yen (2000) showed that those men and women
with higher income had the lower odds of smoking than their lower income counterparts.
Wasserman et al. (1991) also found that total monthly household income had a negative effect on
participation decisions and expenditure levels.

Considering asset ownership,


there was evidence that homeowners were less likely to consume tobacco than do renters
in Spain (Manrique and Jensen, 2004). Having long-term wealth (durable assets)
decreased the probability of cigarettes purchase (Fry and Pashardes, 1994).

In terms of marital status,


Spanish and Australian married or partnered individuals have a lower probability of
smoking and being of tobacco smokers (Cameron and Williams, 2001; Manrique and
Jensen, 2004).



Having dependent children seems to increase the probability of smoking cigarettes (Zhao
and Harris, 2004).



Tobacco expenditure increased with more family members aged 18-64 and when there
are more family members aged 65 and older (Manrique and Jensen, 2004).



Alcoholic beverages and tobacco products have been found to be complements in
Australia (Cameron and Williams, 2001; Zhao and Harris, 2004).

It is found that monthly household income refers to the income of the household, but
demographic variables, for example education, occupation and age refers to the head of
household. This is not a problem and is a common in literature.
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2.8

Empirical estimates of demand elasticities in Thailand

2.8.1 Alcoholic beverages

There are only three studies on the demand for alcoholic beverages in Thailand. These three
studies in Thailand specifically focus on demand for beer, locally produced liquors and imported
liquors (Puapongsakorn et al., 2009; Puapongsakorn et al., 2007; Puapongsakorn et al., 2005)
(see Table 2-5). One study focuses on estimating price elasticities by considering heavy,
moderate and light drinkers.

Puapongsakorn et al. (2005) employed time series data from 1987 to 2003 to estimate quantity
consumed of locally brewed beer, locally produced colour whisky, locally produced white liquor,
imported wine, and imported whisky as a function of retail price, real GDP and advertising
expenditure divided by total adult population using a double log specification estimated with
Three-Stage Least Squares (3SLS). The results showed that the coefficients for price elasticities
for alcoholic beverages except white liquor were elastic. However, the prices of white spirits and
imported wine were insignificant. Advertising expenditure was statistically insignificant for beer,
locally produced white liquor and imported whisky.

The authors also estimated the demand for alcoholic beverage as a whole from the 2000-2002
Socio-Economic Survey (TSES) with linear OLS. The Marginal Propensity to Consume (MPC)
was estimated to be between 0.02 and 0.05. Households with a greater number of males tended
to consume more alcoholic beverages. The size of the households showed an inverse relationship
with alcohol consumption. The strength of this study is that time-series estimates covered the
whole country. The weaknesses are 1) no demographic variables were included in the model, 2)
the use of tax paid sale data rather than consumption data and 3) price elasticity estimates were
beyond the range of international studies. Using the 2000-2002 TSES provided empirical results
that incorporate demographic variables. However, no evidence of price elasticity was found in
this study and it made use of only a limited range of demographic variables.
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Puapongsakorn et al. (2007) used a quantile regression model to analyse various drinking
behaviours of the heavy, moderate and light drinkers and looked specifically at imported whisky,
coloured spirits, white spirits, beer and domestic wine using the individual researcher survey.
This research found that price elasticity estimates of imported whisky for light and heavy
drinkers tended to be greater than for moderate drinkers, for whom the estimated coefficients
were insignificant. Price elasticity estimates of coloured spirits for light drinkers were more
elastic than for moderate and heavy drinkers, but the estimates of heavy drinkers appeared to be
insignificant. For white spirits, demand for all types of drinkers was sensitive to price changes.
Evidence shows that both heavy and light drinkers of beer were more sensitive to price changes
than drinkers of imported whisky. It was suggested that light wine drinkers were unlikely to
respond to price changes relative to moderate and heavy wine drinkers. Finally, income elasticity
estimates were inelastic while statistically significant for beer, local whisky and white liquor, but
statistically insignificant for imported whisky and local wine. The strength of this study is that
the researchers have investigated different price elasticities of demand for drinking based on
consumption levels. The shortcoming is that there is no evidence of demographic characteristics
used and its limited scope as only a small scale study from chosen provinces was analysed.
Lastly, these estimates showed that demand tended to be elastic, which differs from the findings
obtained from most international studies.

Puapongsakorn et al. (2009) estimated a double log specification by using Generalized Linear
Squares (GLS) for beer, white liquor, special liquor, blended liquor, domestic brandy, imported
whisky and local whisky using their own dataset. Per capita alcohol consumption by household
were related to average retail price, average retail price of substitute brands, household income,
age, gender, education, religion, family status and number of children in the household. The
results showed that the own-price elasticity for domestic brandy was elastic, while special liquor
and domestic whisky, imported whisky, blended spirits, white spirits and beer were price
inelastic. For cross-price elasticity estimates, beer was a substitute good to special spirits, but
white liquor, domestic brandy and whisky were also substitutes for beer. Domestic brandy was a
substitute for blended liquor, and domestic and imported whiskies. Income elasticity estimates
illustrated that only beer and blended liquor had positive signs. Nevertheless, price coefficients
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were too high and insignificant for various types of alcoholic beverages. Imported whisky and
beer were luxury and necessity products respectively.

Alternatively, using time series data from 1997 to 2007, taxed quantity production of liquor was
regressed on real price of liquor, retail price of substituted liquor, real GDP per capita, total
advertising expenditure of liquor and a structure of population in a particular year. The results
were opposite to those found using cross-sectional data. First, the own-price elasticities had a
negative sign with higher price elasticities across alcoholic beverages except for blended liquor.
The price coefficients of white liquor and blended liquor were insignificant, while the sign for
blended liquor had an unexpected sign. Second, beer and white liquor were substitutes for
domestic whisky. Imported brandy and imported special liquor were substitutes and
complementary to imported whisky. Both white liquor and domestic special liquor were
substitutes for beer. Third, income elasticity estimates had a positive sign across various types of
alcoholic beverages but was statistically insignificant for blended liquor. The strength of this
study is that the time-series estimates are countrywide. The weaknesses are 1) no demographic
variables were included in the model, 2) use of tax paid sale data rather than consumption data
and 3) price elasticity estimates were beyond the range of international studies.
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Table 2-5: Summary of studies of demand for alcoholic beverages in Thailand
Author/s and Year
of publication

Year/s
reviewed

Methods

Major findings

Puapongsakorn,
Laovakul,
Leelahanon,
Tunlayawasinpong,
Metasurarak,
Pantakao,
Raewsatiratorn 2009

19972007

Generalized
Linear Squares
(GLS)

Using cross-sectional data, own-price
elasticities were from -0.32 (special
liquor) to -1.21 (domestic brandy).

Puapongsakorn,
Laovakul, Tasarika,
Metasurarak,
Rungruangsarn,
Jittrikhan 2007

2005

Quantile
regression

All drinkers for white spirits had price
elasticity greater than one. Heavy
drinkers for imported whisky, beer and
wine were more sensitive to price
changes. Moderate drinkers for wine
were more sensitive to price changes.
For light drinkers, imported whisky,
beer and colour spirits were more
sensitive to price changes.

Puapongsakorn,
Suksirisaereekul,
Leelahanon, Tasarika,
Metasurarak,
Ruangjun 2005

19872003 and

Three-Stage
Least Squares
(3SLS)

Time-series analysis implied demand for
coloured spirits, beer, imported wine
and imported whisky were elastic, but
not for white spirits. There was no
evidence of price elasticity in crosssectional analysis.

Using time series data the own-price
elasticities had a range between -1.38
(special liquor) and 1.92 (a positive
parameter - blended spirits).

SocioEconomic
Survey in
20002002

Ordinary Least
Squares (OLS)

2.8.2 Tobacco

There are only three studies on the demand for tobacco in Thailand. These three studies
specifically focus on demand for manufactured cigarettes (Chandoevwit and Dahlby, 2007;
Sarntisart et al., 2003; Tungthangthum, 1997) (see Table 2-6).
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Tungthangthum (1997) analysed demand for cigarettes in Thailand using annual time series data
from 1983 to 1994. The author used double log GLS to estimate the short-run and long-run price
elasticities of demand under myopic and rational addiction approaches. Per capita consumption
of cigarettes was related to the weighted-average real price per pack of cigarettes, real gross
regional products, population aged 15 years and above, the number of foreign cigarette smokers
(as a proxy for legal sale of foreign cigarettes) and a dummy variable representing legal sale of
foreign cigarettes. As a result, price elasticities of demand for cigarettes were estimated to be 0.733 in the short-run; and between -0.899 to -1.065 in the long-run.

Sarntisart and Warr (1993) estimated price elasticities of demand for alcoholic beverages and
tobacco (two goods in the same group) using the Thai household consumption expenditure data
for 1988. Their work found that across urban and rural areas, demand for tobacco for lower
income households was more price sensitive than for rich income families. In 2003, Sarntisart et
al. (2003) also studied demand for tobacco products in Thailand. The latter research applied a
LES to the 2000 Socio-Economic Survey. The overall price elasticity of demand for tobacco
products was estimated to be -0.39. Poorer households in urban areas were found to be more
responsive to price changes than were their rural counterparts. Also, younger households were
found to be sensitive to price changes.

Chandoevwit and Dahlby (2007) examined the price elasticity of tobacco in Thailand. The
AIDS was applied to consumption expenditure of the national income account from 1983 to
2002 (1998-1999 data were omitted because the non-normal consumption shares due to the 1997
economic crisis). The price elasticity of demand for tobacco products was estimated to be -0.8.

These papers contained some similarities and differences. First, all studies focused on
commercially manufactured cigarettes rather than other types of tobacco products. Second,
Sarntisart and Warr (1993), Sarntisart et al. (2003) and Chandoevwit and Dahlby (2007) made
use of a complete demand system, while Tungthangthum (1997) relied on a single demand
equation. Third, Tungthangthum (1997) and Chandoevwit and Dahlby (2007) used time series
data from the National Income Accounts but Sarntisart et al. (2003) and Sarntisart and Warr
(1993) employed cross-sectional data from the survey conducted by the Thai National Statistics
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Office (NSO). Fourth, although they adopted different types of data, price elasticities of demand
for tobacco were estimated to have a range of between zero and minus one. Finally,
Chandoevwit and Dahlby (2007), Sarntisart et al. (2003) and Sarntisart and Warr (1993)
obtained only short-run price elasticities, whereas Tungthangthum (1997) computed both short
and long-run price elasticities.

Some weaknesses of these studies are as follow. Even though all studies were carried out at the
national level and derived logical signs of coefficients, the research suffered from a lack of
inclusion of demographic variables (Chandoevwit and Dahlby, 2007; Sarntisart et al., 2003;
Tungthangthum, 1997). The analyses only made use of positive values of household tobacco
expenditures (Sarntisart et al., 2003; Sarntisart and Warr, 1993) and raise a question of nonrandomly selected data. None of these studies employed alcohol data as this variable has been
found to be a quite crucial factor in estimating demand for tobacco.
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Table 2-6: Summary of studies of demand for tobacco in Thailand
Author/s and Year
of publication

Year/s
reviewed

Methods

Major findings

Chandoevwit and
Dahlby 2006

1983 to
2002

Almost Ideal
Demand System
(AIDS)

The price elasticity of tobacco
products appeared to be inelastic.
Tobacco showed a weak
complementary to alcoholic
beverages.

Tungthangthum
1997

1983 to
1994

Myopic and
rational addiction

Price elasticities of demand for
cigarettes were obtained -0.733 in
short-run and between -0.899 to 1.065 in long-run.

double log
Generalized Least
Square (GLS)
Sarntisart,
Supakankunti,
Teerachaisakul,
Chuensukkasemkul,
Kaluntakaphan
2003

Household Linear Expenditure
SocioSystem (LES)
Economic
Survey in
2000

A percentage increase in income
led to a higher spending proportion
of two bottom classes in urban
area.
Two lowest income classes in both
urban and rural areas were the most
sensitive to price changes.
When income rises, middle-aged
and youth tended to increase their
expenditures on tobacco products
and both age groups were also
considered as the most sensitive to
price changes.

All Thai studies have used static log-linear equations to estimate demand elasticities not the
estimate of smoking participation and number of cigarettes smoked. None of the Thai studies of
tobacco consumption incorporated demographic variables.
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2.9

Gap in Thai Literature

This thesis differs from previous studies in Thailand in a number of aspects. The demand for
alcoholic beverages in this study uses the Socio-Economic Survey of Thailand in 2009. The
dataset is nationwide and includes household expenditure and income and demographic
characteristics of household heads. It is important to employ these demographic factors in order
to explain the decision to consume and how much to spend on alcohol because the nature of
alcoholic beverages would not induce ordinary people to consume even if there has been a
reduction in price to attract quantity consumed.

It has been found that previous studies on demand for alcoholic beverages in Thailand made use
of both time-series data and cross-sectional data. For time-series data, analyses covered the
whole nation and included economic variables (price, income) and advertising. However, the
previous studies omitted demographic factors which were more likely to influence expenditure
on alcohol. The three cross-sectional studies were able to employ fewer demographic variables.
Also, their scopes were small scale and confined to regional areas.

This thesis applies the Heckman’s two-stage sample selection method (more details in Chapter 4)
to the Socio-Economic Survey of Thailand in 2009. The reason is that the data have not been
randomly chosen because it is believed to be too costly to do so for the whole nation. Applying
OLS to the whole dataset would give biased and inconsistent results given the high number of
non-alcohol and tobacco consuming households. The Heckman method is appropriate because it
can be used to account for a large number of observations with zero alcohol expenditure found in
this survey data. The method can also be used to correct for selection bias from the sampling
process.

All previous studies of demand for alcoholic beverages in Thailand applied OLS to both timeseries data and cross-sectional data (the cross-sectional data were collected by individual
researchers). The results from regression analysis were interpreted as a given change in quantity
in alcohol demanded with respect to price, income and advertising (known as price, income and
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advertising elasticity estimates). It appears that previous studies using cross-sectional data did
not consider how observation might be chosen and could be a cause of self-selection bias.

In this thesis, the Extended Linear Expenditure System (ELES) is the model that can derive
price, income and expenditure elasticities for alcoholic beverages (more details in Chapter 4).
The ELES analyses demand for goods as a system and assumes Thai households purchase two
goods; i.e. alcoholic beverages and other goods and services. The parameters which are derived
from the ELES are subsistence expenditure and marginal propensity to consume making prior
use of figures to calculate price, income and expenditure elasticities. No such technique has been
used in all previous studies of demand for alcoholic beverages.

The ELES is a more recent version of the LES. The effect of relative price is important to
determine the decisions regarding household saving and expenditure since the effect of relative
price change cannot be measured in the LES and the effect of price on expenditure allocation
does not yield the coincidence of parameter estimates for the LES and ELES (Lluch et al., 1977).

ELES can normally be applied to survey data, such as the family budget survey or the Thai Socio
Economic Survey conducted by the Thai NSO for broad goods, which include items such as
food, cloth, alcoholic beverages and tobacco and other income and demographic variables. It
calculates two coefficients: subsistence expenditure and marginal propensity to consume for each
of a given good and other goods simultaneously. Price data are also not required for ELES. The
ELES is a preferred model to derive price, income and expenditure elasticities in this thesis since
it does not require price data. Given that price data was not recorded in the 2009 SocioEconomic Survey data of Thailand, the ELES is a very attractive model to use.

The studies of demand for alcoholic beverages in Thailand with time-series data were able to
provide price and income elasticity estimates in a single demand equation. The drawback in the
use of the single demand equation is not being able to test demand properties based on utility
theory. For those studies with cross-sectional data (individual researcher data), price and income
elasticity estimates were estimated by OLS. Only one study using the Socio-Economic Survey of
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Thailand reported the marginal propensity to consume, but it did not report any estimating price
or income and expenditure elasticities.

2.10

Conclusion on methodology

There are several methods used to estimate demand elasticities. The log linear model is widely
used in estimating demand elasticity. Using the log linear model can directly interpret the
coefficients of price and income as elasticities. These parameter estimates are constant during the
period being observed. The included advertising variable can improve the precise estimates of
price elasticities.

As the log linear model generates constant elasticities over the period under examination and
these elasticities are independent of other variables, such an assumption of independence is
unrealistic as a result of the omitted variables and the correlation of explanatory variables in the
model. Also, most studies described earlier have faced the problem of insignificant cross price
estimates.

The complete demand system, for example LES, the Rotterdam model and AIDS, analyses the
relationship between goods in order to overcome the cross substitution effects found in the log
linear model. Having a large dataset can lead to more precise parameter estimates. It has been
noted that the Rotterdam model and AIDS require price data to estimate price elasticities.
Neither model is appropriate to this present study because price data are not available from
dataset. This study uses ELES (which is the most recent version of the LES class) because this
ELES does not require price data for estimating price elasticities. The ELES is explained in
details in Chapter 4.

The following chapter presents the background of taxes, revenues and consumption of alcoholic
beverages and tobacco and the characteristics of drinkers and smokers in Thailand as a prelude to
estimation of the econometric models.
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Chapter 3
Alcohol and Tobacco Taxes in Thailand

3.1

Introduction

This chapter presents an overview of the Thai tax system. The Thai tax system has been adjusted
over the past 50 years and has been influenced to developments in the global economy. The tax
reform has affected the composition and level of tax revenue generated over this period of time.
The characteristics of Thai drinkers and smokers are also analysed from the National Health and
Welfare Survey (NHWS) during 1991-2006 and the Report of Cigarette Smoking and Alcoholic
Drinks in 2007 conducted by the Thai National Statistics Office (NSO).

This thesis focuses on 2009 but looks for trends since 1990. From 1990 onward there has been a
reform of indirect taxes that affected the excise tax system. The openness of the Thai cigarette
market is described. The deregulation of the Thai alcohol industry is also explored. It is
important to understand these developments in detail, which took place in the 1990’s.

In order to understand the structure of alcohol and tobacco taxation, tax revenues and
consumption levels, Chapter 3 also explains the relationship between type of tax and the tax base
applied to alcoholic beverages and tobacco products in Thailand. The consumption trend that
relates to demographic factors draws on details of the characteristics of drinkers and smokers.

The main findings show that there have been significant increases in alcohol and tobacco tax
rates over the period 1992-2009. The higher tax rates contributed to a rise in excise tax revenues
for alcoholic beverages and tobacco. Although there has been a rise in excise tax revenue from
alcoholic beverages and tobacco, the consumption of alcohol and tobacco tended to decrease
slowly or fluctuate over the period of time. This is clearly explained by the nature of the excise
tax system applied to alcoholic beverages and tobacco.
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Thai drinkers are mainly men. Most drinkers are aged twenty to fifty-nine years (both men and
women). Education levels of drinkers are inversely related to alcohol consumption. People who
work as blue collar workers are likely to drink more than those who hold professional jobs. Thai
smokers are mostly men and smoking is common among teenagers, young smokers and adult
smokers. As with drinking, smoking has a negative relationship with education and people in the
poorest quintile have a higher rate of smoking than other quintiles.

This chapter describes the history of taxes on alcoholic beverages and tobacco, tax reforms,
deregulation of the alcohol industry and the openness of the Thai cigarette market. In this
chapter, the current tax system for alcoholic beverages and tobacco, and trends of tax revenues
from alcoholic beverages and tobacco are also highlighted. This chapter summarises the results
of the impacts of taxes on consumption and government revenue. The remainder of this chapter
discusses the characteristics of the Thai drinkers and smokers.

3.2

Tax reform

The Thai tax system had minor changes during the first fifth National Economic and Social
Development Plan (1960s to the late 1980s) but was subject to major changes in the late 1980s.
The Thai tax system that used to serve an inward looking strategy needed to be changed in order
to support an outward looking strategy associated with large scale production.

The Thai system had two major reforms: of direct tax before 1990 and of indirect tax after 1990.
The first reform was the imposition of direct tax that aimed to decrease the income tax burden
for lower and middle income earners and businesses.

The second reform of the Thai tax system was indirect tax. The business tax or general sales tax
with multiple rates used since the first National Economic and Social Development Plan was
replaced by the Value Added Tax (VAT) in 1992. The VAT has a single rate applied to a broad
range of goods.

56

The reform of the Thai tax system has affected revenue generation. The rise in the ratio of tax
revenues to Gross Domestic Product (GDP) had been explained by the design of tax policies and
the improvement of tax administration (Fiscal Policy Office, 2013a; Tanzi and Parthasarathi,
1992) which resulted in an increase in tax bases. Examples of these included reducing income
tax rates and enlarging tax brackets, an introduction of VAT as a broad based tax and adjusting
excise tax rates and custom duties.

Indirect tax revenues are not directly generated by income receipts. Unlike direct tax revenues,
the characteristics of indirect tax revenues depend heavily on domestic consumption taxes with
high rates (Tanzi and Parthasarathi, 1992). Over 50 percent of revenues were derived from
former business tax or general sales tax with differential high rates, VAT and a wide range of
excisable items.

Value Added Tax (VAT) coexists with excise tax. Using excise tax and VAT also facilitates the
concept of revenue neutrality. In particular, selected commodities, for example alcoholic
beverages, tobacco and fuel, which were previously levied by the business or general sales tax,
were transferred to the excise tax. The selected goods and services were also subject to the VAT
in a final stage (Richupan, 1990). In other words, it was specified in such a way that the effective
burden of excise duties and Value Added Tax (VAT) was equal to the burdens borne by business
tax and general sales tax prior to the period of tax reform (Richupan, 1990; Sujjapongse, 2005).
Value Added Tax played a key role in assisting the trade sector. It helped by reducing the burden
on exporters and required less reliance on import duties for the Royal Thai Government
(Richupan, 1990). The replacement of the business tax or general sales tax by VAT facilitated
exporters who had any tax liabilities arising from production and importers through lower import
tariffs with fewer tax brackets.

3.3

Tax revenue

Government revenue in Thailand comes from two sources: tax and non-tax revenues. Total tax
revenue has made up a growing proportion of total government revenue over the past 20 years;
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from approximately 87.6 percent in 1990 to 91.6 percent in 2011 (Fiscal Policy Office, 2013b).
The remaining non-tax revenue amount is small and arises from rents from government owned
assets or profits from state owned enterprises.

Figure 3-1 demonstrates total excise tax revenue has been a stable source of total tax revenue
from 1990 to 2011. The share of excise tax revenue to the total tax revenue has varied from 17 to
25 percent. Before 2004, tax revenue generated by excisable goods and services can be observed
as a rising trend accounting for over 20 percent of total tax revenue. Excise tax revenue
significantly declined from 24 to 17 percent in 2008 because of the financial crisis during 20072008. Then, the ratio of tax revenues generated by excisable goods and services after 2009
expanded strongly and stood at 23 percent in 2010.

Figure 3-1: Total excise tax revenue as a share of total tax revenue, 1990 to 2011 (%)
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3.4

History of alcohol taxation

There is historical evidence that alcoholic beverages have been popular (for governments) in
Thailand. During the reign of King Rama I (1782 - 1809), the Royal Thai Government allowed
private agents who were able to give a highest bid for given contracts to act as tax collectors
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(Sornpaisarn, 2005a). They were able to produce, sell alcoholic beverages and suppress any
illegal alcoholic beverages under the given contracts. Alcohol tax revenue continued to be the
major source of government receipts during the period of King Rama II-V (1809 – 1873) and
accounted for 50 percent of total tax revenue. Because of falling tax revenue, the Royal Thai
Government at the time of King Rama VI (1910 - 1925) cancelled the role of private agents as
tax collectors but collected alcohol tax revenue by using its own public office. This was known
as ‘Sa Mu Ha Tae Sa Pi Ban’ and was responsible for tax collection and granting licenses to sell.

The Thai Excise Department was established and had a role to control the production of spirits in
1927. It was first responsible for organising the auction to private agents and allowed them to
utilise the public owned spirits factories. Alcoholic beverages were divided into eight categories
based on production method and ingredients (Alcohol Tax Act B.E. 2493; Sornpaisarn and
Kaewmungkun, 2014): beer, other fermented spirits, wine, whisky, brandy, white spirits, blended
spirits and special blended spirits. The last three types of alcoholic beverages were manufactured
by the private agents under auction contracts.

3.5

The deregulation of alcohol industry

Increasing global trade has motivated Thailand to start lowering custom tariffs and liberalise
domestic industries. Before 2000, the Thai Excise Department administered the Thai alcoholic
beverage industry through government owned factories, bids for licenses for interested private
companies and receipt of fixed concession fees for given periods of time (Richupan, 1990).
When these contracts ended after 2000, the Thai Excise Department decided to sell the
government owned factories to private firms who had formerly held contracts, but it maintained
excise tax collection and strong regulations over the industry.

Given distilled spirits have traditionally been a main source of the tax revenue provided by those
private firms, who had close relationship with the Thai Excise Department, tax rates should be
considered as important to the aim of development and expansion of the alcoholic beverage
industry. Tax should not reduce their competitiveness against imported spirits (Alcohol Tax Act
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B.E. 2493). After 2000, the establishment of new excise tax rates for locally produced white and
coloured liquors was determined by the rates at which their revenue generation needed to be to at
least equal the amount received during the leasing contracts (Excise Department, 2002). For
example, white and coloured liquors were produced by private companies using government
owned factories for given contract fees under the Alcohol Tax ACT B.E. 1950.

After liberalising the alcohol industry, lower tax rates for domestically produced liquor have led
to cheap production, and distribution licenses have been granted to new small-scale producers to
manufacture traditional domestic liquors (Excise Department, 2007). It has been in effect for
other types of fermented spirits and white spirits since January 22, 2003 to promote new players
in the alcohol industry (Excise Department, 2002). Most new license recipients produced
community spirits with low brand image which were similar to types of liquors produced by
large manufacturers using the government owned factories and they supplied nearby areas
(Excise Department, 2002; Puapongsakorn et al., 2007). Because of their popularity among the
Thai population in remote areas, the Thai Excise Department continued to use the unadjusted tax
rate in order to maintain protection of local industry.

For a policy relating to fermented spirits, taxes should be continued by allowing free market to
attract other beer and wine producers into the alcohol industry (Sornpaisarn, 2005a).

Due to the end of most leased government owned factories at the end of 2000, one government
owned factory whose contract had expired in 1999 had been privatised for producing and
distributing ‘Sam Tub Liquor’ as an input to other industries (Excise Department, 2002). It was
known as the Liquor Organisation.

3.6

Current tax system: alcoholic beverages

The design of an excise tax system for alcoholic beverages and tobacco products in Thailand is
important in pursuing two main objectives: revenue and industry protection. There is a minor
emphasis in reducing externalities to improve economic efficiency. The excise tax system has
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two main components to address: type of taxes and a tax base for achieving the two main goals.
The type of taxes applied to alcoholic beverages mainly consists of an ad valorem rate and a
specific rate or mixed options (combining ad valorem and specific rates).

The inclusive tax method has been used to calculate tax liabilities of selected alcoholic beverages
and tobacco. It refers to taxes applied to the tax base (Excise Department, 2013a) and the tax
burden which usually results in large tax amounts.

Ad valorem, specific taxes and mixed options are used to generate tax revenues and protect local
industry. In the Thai system, the tax liabilities for all types of alcohol must be computed by both
ad valorem rates and specific rates and levied on whichever the rate that yields the higher tax
revenue (Alcohol Tax Act B.E. 2493; Richupan, 2005; Sornpaisarn, 2005b). This is known as
‘choose one out of the two’. The mixed option reflects the notion as follow. Ad valorem taxes
can efficiently produce higher tax revenues from expensive products. Specific taxes are
effectively applied to curb locally produced alcohol or cheap products with low ex-factory prices
(Excise Department, 2007). Sornpaisarn et al. (2012) added that the mixed system can be the
effective measure that raises tax revenue from alcoholic beverages.

3.6.1 Types of taxes

The ad valorem rate is a tax on value and is a percentage applied to the ex-factory prices of beer,
imported liquors and wine in Thailand. These products have high prices and so tax revenues will
automatically increase from an increase in the ex-factory prices associated with a rising inflation
rate (Cnossen and Smart, 2005; Due, 1994; Smith, 2005; World Health Organisation, 2010).

Figure 3-2 shows that there have been three main types of alcoholic beverages levied by ad
valorem taxes. The trend of tax levied on beer, whisky and brandy has grown since 1996. The ad
valorem tax of beer had a higher rate relative to the ad valorem tax of whisky and brandy. It had
an inclusive rate of 48 percent and stood at 60 percent of ex-factory price. It can be seen that
whisky tax has increased from 24 to 50 percent and there were two periods during which the tax
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imposed on whisky was unchanged; between September 11, 1996 and March 27, 2001 and
between January 22, 2003 and May 7, 2009. The tax rate also rose from 20 to 48 percent and did
not move for brandy between September 11, 1996 and March 27, 2001. Therefore, these applied
rates do not penalise lower priced domestically produced alcohol. Due (1994) argued that ad
valorem rates were applied on goods because there was a problem of defining the taxable units
and establishing the suitable rates.

Figure 3-2: Ad valorem taxes of major alcoholic beverages: beer, whisky and brandy, 1996
to 2009 (%)
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The specific tax rate is another type of tax and is a tax on characteristics of products such as level
of alcohol content per litre. Here, white spirit and blended spirit, including liquors produced by
new small scale players, are taxed by level of alcohol content. Therefore, the greater the level of
alcohol content per litre, the higher the tax borne by consumers (Cnossen and Smart, 2005; Due,
1994). The specific rate has created higher quality of goods in the absence of the tax and reduced
the opportunity to undervalue (World Health Organisation, 2010). In addition, infrequently
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adjusted rates have a drawback in terms of eroding real values of tax revenues. One important
feature of the specific rate is that authorities do not need to report and audit the values of goods,
so tax authorities have a lower cost of compliance and administration.

Figure 3-3 depicts that there are only two main types of alcoholic beverage that are being levied
by specific tax. Tax levied before 2000 was unchanged, but after 2000 it had a tendency to
increase. The white spirits tax rate is equal to the tax on blended spirits before March 28, 2000
and is at the rate of 100 baht per litre of pure alcohol. The white spirit tax rate fell to 70 baht per
litre of pure alcohol until August 28, 2007 in order to help support new small scale businesses. In
contrast, the tax for blended spirits rose from 150 to 240 baht per litre of pure alcohol during
March 29, 2000 – August 28, 2007. After August 28, 2007 and May 6, 2009 there were small
increases in tax rates on white spirits from 110 to 120 baht per litre of pure alcohol and blended
spirits from 280 to 300 baht per litre of pure alcohol.
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Figure 3-3: Specific taxes of major alcoholic beverages: white spirits and blended spirits,
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As described above, multiple tax rates have sought to serve excise tax objectives. It appears that
the Royal Thai Government has adopted what we call a ‘pro-poor’ policy. This is to apply a low
tax rate to inexpensive alcoholic beverages or brands and a high tax rate to expensive alcoholic
beverages or brands. The reason is because most inexpensive alcoholic beverages or brands are
widely used by low income groups (World Health Organisation, 2010).

3.6.2 Tax base

Given the objective of protecting local industry, custom duties are levied on imported alcoholic
beverages at the custom clearing point. The import tariffs are based on the World Customs
Organisation Harmonized System (WCO-HS). The current rate is set at 60 percent of the Cost
Insurance and Freight (CIF) and 5 percent when the commodities are shipped from the NonASEAN Free Trade Area and the ASEAN Free Trade Area (AFTA) respectively (Customs
Department, 2014). The tax base is usually Cost Insurance and Freight (CIF) or is determined by
the Director of the Customs Department in some circumstances.

Figure 3-4 presents total alcohol production that rose from almost 302 million litres in 1999 to
402 million litres in 2006 before it fell to 392 million litres in 2007. The main reason for rising
production even during periods of rising tax rates could be explained by drinkers who substituted
low priced alcohol for high priced alcohol (Puapongsakorn et al., 2007). This is also known as
the trade-down effect.
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Figure 3-4: Total alcohol production, 1997 to 2011 (million litres of pure alcohol)
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As excise tax rates are not increased across all types of alcoholic beverages, differential tax rates
can lead to greater production of alcoholic beverages with unchanged tax rates or with a few
changes in tax rates (also see Figure 3-2 and Figure 3-3), while supply of alcohol with larger
changes in tax rate fall in relative terms (Puapongsakorn et al., 2007). Alternatively, most firms
were also more likely to launch new and cheaper alcoholic beverages or import lower priced
alcoholic beverages. The lower the ex-factory prices of alcoholic beverages declared, the lower
the excise tax liabilities incurred (Richupan, 2005).

During the same period, there was evidence of falling white spirit tax rates that accelerated the
overall amount of alcohol production as white spirits were popular among lower class drinkers
during these periods (see Figure 3-3). Apart from rising amount of white spirits produced by
large scale alcohol producers, the Thai Excise Department has recently reported the latest figure
of 5,255 new licensees which have contributed to the increase in alcohol production (Excise
Department, 2013b).

After 2007, the consumption trend started to fall because the tax rates for white and blended
spirits and for beer and brandy were raised (also see Figure 3-3 and Figure 3-2). One needs to
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bear in mind that rising tax rates normally lead to a fall in taxed consumption but may result in a
rise in untaxed consumption. Rungruangsarn (2008) found that alcohol excise tax rates were
positively related to whisky and wine smuggling in Thailand. During 2009-2010, the high
alcohol tax rate resulted in a small increase in production from 341 to 342 million litres in 2010
and the following year.

3.7

History of tobacco taxation

Tobacco tax in Thailand was first collected after alcohol tax. During the reigns of King Rama III
and IV (1824-1851 and 1851-1868) the tax was imposed by one baht per thousand plants until
1856 and the rate was changed to 1.5 slung (one slung = 0.25 baht) per rai (a land measure rather
than per 1,000 plants) (Tungthangthum, 1997). In 1892, King Rama V initiated a national reform
policy in which tobacco was taxed at 10 percent when passing a revenue station and abolished
tax per rai in 1890. There was no evidence of a tariff on imported tobacco but all import duties
were fixed at 3 percent according to the Bowring Treaty. The new tariff in 1926 was imposed at
25 percent ad valorem on manufactured tobacco and only 5 percent on imported leaves. In the
period of the Great Depression, the Thai Excise Department raised tax to 50 percent that was
applied to tobacco products, and manufactured and unmanufactured cigarettes.

The Royal Thai Government set up a state enterprise known as Thailand Tobacco Monopoly
(TTM) to control the business of tobacco products in 1938. It nationalised the industry by
merging three major Chinese firms namely, Kwang Hock Tobacco Co. Ltd., Hoh Huang Co. Ltd.
and Burapha Tobacco Factory during 1939-1941 and British American Tobacco in 1941. At that
time, only the domestic output was consumed and replaced imported cigarettes in the Thai
markets. According to Thai Tobacco Law, the production of manufactured cigarettes and
importation of foreign cigarettes had been monopolised by the TTM (Tungthangthum, 1997).
However, small private businesses were still allowed to produce traditional forms of tobacco
products.
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The Tobacco Law B.E. 1966 that was updated as B.E. 1938 and the B.E. 1943 stated that prices
of all tobacco products are regulated by the Thai Excise Department. The tobacco tax for
domestically manufactured cigarettes was based on the retail price as specified in the Director
General’s Announcement. Later, it was changed from the retail price to the factory price.
Similarly, tax on imported cigarettes was then changed from weight in grams to retail price in
1990. As with domestically manufactured cigarettes, the tax later changed from the retail price to
the CIF price plus import duty.

3.8

The openness of the cigarette market

The Royal Thai Government has run its own Thailand Tobacco Monopoly (TTM). In order to
protect this state owned enterprise, it banned all imported cigarettes (Chaloupka and Laixuthai,
1996) and prohibited cigarette advertising and promotion from 1989. Given drops in cigarette
sales in the US market and the transnational companies (TNC) plans to access the Thai market,
the USA began investigating the restriction in the Thai cigarette market. The initial negotiation
between the two countries failed to produce agreement. Then, the US Trade representation
submitted a complaint to the General Agreement on Tariff and Trade (GATT) resolution process.
In the late 1990s, the GATT council agreed that the ban on imported cigarettes was a violation of
the international trade treaty, but upheld the Royal Thai Government’s right to retain high
tobacco tax rates and the advertising ban (Chantornvong and McCargo, 2001). The GATT
council noted that various policies can be used to protect health as long as they are applied
evenly to domestic and foreign products.

As the US multinational companies accessed the Thai domestic cigarette market through
sanctions under Section 301 of the 1974 Trade Act and its subsequent amendments, they were
subject to the same cigarette controls and regulations faced by the TTM. In the meantime,
Thailand also needed to adopt additional legislation to restrict youth access to tobacco products
in order to curb the overall consumption. Along with tobacco tax rises, the Royal Thai
Government implemented restrictions on cigarette advertising promotion and used various
policies to promote public health issue in relation to non-discriminatory labelling and ingredient
disclosure by foreign companies.
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Thailand has been a member of the WHO Framework Convention on Tobacco Control (WHO
FCTC) and its article 6 has recognised price and tax as effective tools to reduce tobacco
consumption by various groups of the population, in particular youths (World Health
Organisation, 2013). The country also implements tax policy to contribute to its health objectives
and aims to reduce tobacco consumption and restrict the sales of tobacco.

Just like alcoholic beverages, the types of taxes applied to tobacco include ad valorem rates and
specific rates, or mixed options (a combination of ad valorem rates and specific rates). Currently,
a single high ad valorem rate is an effective tax rate for both domestically produced and imported
cigarettes produced by the TTM and imported cigarette companies. On the other hands, domestic
leaf growers are levied by low specific tax rates aiming to protect local producers.

Figure 3-5 shows that cigarette tax rates were raised by nine times from 1992 to 2009. The rates
started at 55 percent in January 1, 1992 and reached 85 percent in May 14, 2009. It is noted that
the cigarette tax rate has been increasing during the last decade. However, the cigarette tax rate
remained at 75 percent from March 27, 2001 through to December 5, 2005. Another period that
cigarette tax rate remained unchanged (80 percent) was from August 26, 2006 to May 13, 2009.
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Figure 3-6 highlights that there has been a fluctuation in demand for cigarettes during the period
1991-2009. Cigarette consumption grew in the first few years after the 1991 agreement because
of an influx of imported cigarettes. The market share of US cigarettes expended from less than 1
percent to nearly 4 percent by 1993 (Chaloupka and Laixuthai, 1996). This was responsible for
the growth in the number of youth and women smokers in Thailand. Although Thailand has
increased the tax rate, consumption kept rising because of the tactics such as an introduction of
new brands with retail price cuts; an offer of higher margin to retailers and promotional
campaigns (offering retailers 11 cartons for the price of 10) adopted by transnational companies
(TNC) in the early (Vateesatokit et al., 2000).
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During 1998-2002, consumption fell below 2000 million packs due to a rise in cigarette tax rates.
From 2002 to 2005, the consumption trend went up significantly due to the fact that there was an
unchanged tax rate (see Figure 3-5) that resulted in a lower relative price of cigarette.

After 2005, the Royal Thai Government kept raising cigarette tax rates and was able to reduce
cigarette consumption. However, it has been found that a drop in cigarette consumption is
substituted for by a rise in roll-your own and other local tobacco (Visaruthvong, 2010). These
products are normally taxed at a lower rate compared to domestically manufactured cigarettes
and imported cigarettes.

Also, Sarntisart (2011) and Pavananunt (2009) reported that there have been moderate increase
in the number of smuggled cigarettes during the periods of rising taxation of cigarettes. One
could argue that a rise in cigarette tax rates would reduce consumption but would also increase
cigarette smuggling.
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3.9

Other taxes

Besides generating excise tax revenue from alcoholic beverages the Alcohol Tax ACT B.E. 1950
has generated additional tax revenue from other taxes. Firstly, local tax is a tax on top of alcohol
and cigarette excise taxes under the Allocation of Excise Liquor Tax Revenue ACT B.E. 2527
(Visaruthvong, 2007). The tax rate is currently 10 percent for alcoholic beverages and 0.0093
baht per stick of cigarette. For imported alcoholic beverages, the local tax is on top of excise tax
and customs duties. This revenue collection is then transferred to the Thai Ministry of Interior for
further allocation to local authorities as an additional source of revenue.

Secondly, a television tax is a tax collected for the Thai Public Broadcasting Service (TPBS) and
is 1.5 percent. This is the latest tax collected from alcoholic beverages and tobacco products.
According to the Thai Public Broadcasting Service Act B. E. 2551, the TV tax is calculated on
top of customs duties and excise tax liabilities.

Value Added Tax (VAT) is an indirect tax that is applied to most goods and services and is borne
by consumers. The VAT is regarded as a consumption tax in addition to the excise tax and is
currently 7 percent. It is imposed on retail prices at the final stage. The purpose is to increase
general government revenue.

3.10

Earmarked tax

As stated earlier, differential tax rates aim to raise tax revenue and protect local industry; but
they do not reduce the total tax, instead changing the mix of consumption. In order to curb
alcohol consumption, alcohol excise tax policy has also worked with other alcohol control
policies; for example the control of access and purchase of alcohol, the limit of sales to drunk
people, measures to reduce accidents, the treatment for alcoholism, the attachment of warning
labels, and control of alcohol advertising (Sornpaisarn, 2005a). Additional funds have been used
in this program which is known as earmarked taxed.
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Health tax is an earmarked tax, which has been created by the Health Promotion Foundation Act
B.E. 2544. This is 2 percent tax on top of the excise tax and is passed on to the Thai Health
Promotion Fund where the Thai Health Promotion Foundation has a role to conduct research on
alcohol consumption, advertise campaigns for encouraging abstinence, reduce alcohol-related
driving and create awareness of the relationship between drinking and violence (World Health
Organisation, 2011b, 2014b).

Recently, Thailand has maintained the share of tobacco excise tax to retail price above that for
several lower and middle income countries and in line with upper-middle and high income
countries (World Health Organisation, 2010). The share of excise tax to the retail price is
approximately 50 percent for domestically manufactured cigarettes (Sarntisart, 2011) or around
55 and 64 percent for the share of the ad valorem rate for most popular sold brands and the sum
of both the ad valorem and specific rate respectively (World Health Organisation, 2010).

Figure 3-7 shows tax revenues for alcoholic beverages and tobacco during 1990-2011. The tax
revenues for alcoholic beverages and tobacco are considered as main sources of overall excise
tax revenue. As seen, tax revenues from alcoholic beverages are higher than tobacco tax revenue
over the periods, where the former varied from 21 to 32 percent and the latter moved from 12 to
19 percent. The proportion of tax revenues for alcoholic beverages and tobacco were parallel for
the last decade of the 1990s, but the gap widened in the first decade of the 2000s. The sum of
alcohol and tobacco excise tax revenues exceeded one third of the overall excise tax revenues
and stood at 47 percent in 2008.

72

Figure 3-7: Ratio of total alcohol and tobacco excise tax revenues as the share of total excise
tax revenues, 1990 to 2011 (%)
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Alcoholic beverages and tobacco products normally have no close substitutes in production.
Thus, alcohol and tobacco tax increases will not lead to large supply responses or cause a
minimal economic distortion (Cnossen and Smart, 2005; Due, 1994; Smith, 2005).

3.11

The characteristics of drinkers

The characteristics of drinkers for the period 1991-2007 are presented below; i.e. number and
proportion of drinkers by gender, percentage of drinking population by frequency of drinking,
percentage of alcohol drinking among the population aged 15 and over by age and sex,
prevalence of drinkers by areas, prevalence of drinking by education levels, prevalence of
drinking by occupation types, prevalence of drinking by regions, prevalence of drinking by type
of alcoholic beverages and age of initiation of alcoholic beverages.

According to the 2007 Cigarette Smoking and Alcoholic Drinking Report conducted by the Thai
National Statistics Office (NSO), drinkers are defined as those who report a drinking habit
during the 12 months before being interviewed.
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Table 3-1 shows that there has been a rising proportion of drinkers from 1991 to 2003 before a
decreasing trend after 2004. From 2004 to 2007, total drinkers fell from 16.1 to 15 million, with
the number of male drinkers decreasing from 13.6 to 12.7 million and the female figures
reducing from 2.5 to 2.3 million. The percentage of male drinkers stood at 59.3 percent, or 13.6
million in the 2004 survey, whereas female drinkers remained at 11.7 percent, or 2.5 million. In
2007, the Report on Cigarette Smoking and Alcoholic Drinking Behaviour among the Thai
drinkers conducted by the National Statistics Office of Thailand found that 29.3 percent, or 15
million, of the Thai population aged over 15 were drinkers, of which 51 percent were males and
8.8 percent were females. The number of male drinkers was greater than the number of female
drinkers throughout the survey periods.

Alcoholic beverages are popular among many Thais. However, the proportion of people aged 15
and over who do not choose to consume alcoholic beverages has remained at about two thirds.

74

Table 3-1: Number and proportion of drinkers by gender, 1991 to 2007
Year

Population aged
over 15 (millions)

Number of drinkers
(millions)

Proportion of drinkers
(percent)

Total

Males

Females

Total

Males

Females

1991

39.5

12.3

10.5

1.8

31.5

53.7

9.5

1996

43.4

13.6

11.9

1.7

31.6

55.4

8.1

2001

46.9

15.3

13

2.3

32.6

55.9

9.8

2003

35.8

12.6

9.8

2.8

35.5

60.8

14.5

2004

49.4

16.1

13.6

2.5

35.3

59.3

11.7

2006

54.4

15.9

13.3

2.6

29.2

50.3

9.1

2007

55.2

15

12.7

2.3

29.3

51

8.8

Sources: Ministry of Public Health (2007) and National Statistics Office (2007)
The proportion of drinkers varies by drinking habits from 1) everyday, 2) quite frequent, 3)
someday, 4) monthly drink and 5) occasional drink as shown in Figure 3-8. There was a positive
trend of drinkers who had an everyday drink, quite frequent and someday before a downward
trend in 2007. In 1996, 9, 11 and 17 percent were reported as everyday drinkers, quite frequent
and someday drinkers and these figure increased to 13, 11 and 21 percent in 2006. It is noted that
the proportion of everyday drinkers surpassed the proportion of quite frequent drinkers in 2006
and 2007.
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Figure 3-8: Percentage of drinking population by frequency of drinking, 1996 to 2007
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For 1-2 times/month drinkers, the percentage was the opposite, decreasing from 16 to 12 percent
during 1996-2003 and fluctuating from 2004 onward. The percentage of occasional drinkers was
greatest, rising until 2003, but had a declining trend from 46 to 42 and 33 percent as some of the
drinkers perhaps switched to the everyday, quite frequent, someday drinkers in 2006 and 1-2
times/month drinkers in 2007.

Figure 3-9 demonstrates that there has been a continual increase in the prevalence of drinkers
aged 35-39, with the prevalence of males reaching 64 percent in 2007 and the prevalence of
females aged 40-49 reaching 13 percent before a gradual fall for both genders. Drinkers aged 20
to 59 years for both men and women appeared to have higher drinking prevalence than those
fifteen to nineteen years and sixty and over throughout the period of surveys. In those age
groups, the prevalence of drinking for men exceeded 50 percent. Women drinkers aged from 30
to 59 reported over 10 percent slightly higher than their young and mature counterparts. Alcohol
consumption is more prevalent in men across all age groups.
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Figure 3-9: Percentage of the population aged 15 and over drinking by sex, 2007
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Figure 3-10 indicates that alcoholic beverages are popular among drinkers residing in rural areas
throughout the period 2001-2007. The prevalence rate tends to decline and the gap between rural
and urban drinkers was narrow in 2006 and wider in 2007. The rural areas had the highest
prevalent rate of 34.5 in 2001, while the urban areas presented the highest prevalent rate of 28.9.
In 2007, 28.6 and 23.8 percent of people consuming alcohol resided in rural and urban areas
respectively.
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Figure 3-10: Prevalence of drinking by areas, 2001 to 2007 (%)
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According to the Report of Cigarette Smoking and Alcoholic Drinking Behaviour in 2007,
alcohol consumption is inversely related to education levels. Figure 3-11 shows that the majority
of drinkers were people who had attained elementary and lower elementary education,
accounting for 29 and 26 percent of total drinkers. People with lower secondary and upper
secondary educations came in third and fourth reporting 16 and 14 percent respectively. The
drinkers with higher education levels generally consumed less alcohol, except that the share of
bachelor degree holders was 6 percent higher than those with diploma degrees and upper
bachelor degree holders.
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Figure 3-11: Prevalence of drinking by education levels, 2007 (%)
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With respect to socioeconomic status, Figure 3-12 reports people who are blue collar workers are
more likely to drink more than those who have white collar jobs. The Report of Cigarette
Smoking and Alcoholic Drinking Behaviour in 2007 showed that people who work as skilled
agricultural, forestry and forestry workers, craft and related trade workers, and elementary
occupations respectively make up 35, 13 and 11 percent of total drinkers. Contrary to blue collar
workers, people who participate in legislator, senior officials and managers are 7 percent of the
total drinkers. This is followed by 4 percent of technicians and associated professionals and 2
percent of professionals, while those who do not work represent a greater numbers of drinkers at
9 percent.
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Figure 3-12: Prevalence of drinking by occupation types, 2007 (%)
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With respect to regions, the Report of Cigarette Smoking and Drinking Behaviour in 2007
indicates that most alcohol purchasers live in the Northeast, the North and the Central regions
rather than in the South and Bangkok. In Figure 3-13, the drinkers in the Northeast, North and
Central regions accounted for 39, 24 and 22 percent respectively. The minority of drinkers live in
the South and Bangkok, having an equal figure of 8 percent.
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Figure 3-13: Prevalence of drinking by regions, 2007 (%)
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Based on the most popular alcohol consumed, the Survey of Cigarette Smoking and Alcoholic
Drinking Behaviour in 2007 found that beer, local white spirits (local white spirits also known as
Lao Khao and Satho are the most popular drinks consumed in rural areas) and local brown spirits
were popular among the Thai drinkers (see Figure 3-14). The overall proportion was 96 percent,
of which 46, 39 and 11 percent came from beer, local white spirits and local brown spirits.
When combining all types of spirits, they become the most popular form of alcohol consumed in
Thailand followed by beer and wine. This is the opposite to the types of alcoholic beverages
consumed in developed countries where beer and wine are most preferred, while spirits are the
least preferred (World Health Organisation, 2011b).
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Figure 3-14: Prevalence of drinking by type of alcoholic beverages, 2007 (%)
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Finally, with regard to average age of drinking initiation, the Cigarette Smoking and Alcoholic
Drinking Behaviour Report in 2007 suggests that people with lower ages had a higher probability
of starting drinking (see Figure 3-15). Here, 48 and 33 percent of total alcohol drinkers first
started consuming alcoholic beverages in the age ranges of 15 to 19 years and 20 to 24 years
respectively. On the other hand, only 8 and 5 percent of adults aged 25 to 29 years and 30 to 34
years were likely to begin alcohol consumption.
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Figure 3-15: Age of initiation of alcoholic beverages, 2007 (%)
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3.12

The characteristics of smokers

The characteristics of smokers from 1991 through 2007 presented below cover the number of
smokers and smoking prevalence rates, number of smokers (current, daily and occasional),
prevalence of age of smoking initiation, number of cigarettes smoked, prevalence of smoking by
age groups, prevalence of smoking by areas, prevalence of smoking by education levels,
prevalence of smoking by income classes, prevalence of smoking by regions, and prevalence of
smoking by type of tobacco products.

According to the Report of Cigarette Smoking and Alcoholic Drinking conducted by the
National Statistics Office, the definition of current smokers includes both regular and occasional
smokers.

Table 3-2 shows that there has been a reduction in the smoking prevalence rate and number of
smokers in Thailand during the period 1991-2007. Total smoking prevalence rates decreased
from 29.7 to 19.7 percent, of which 44.1 and 2 percent were male and female respectively. Total

83

number of smokers reduced over time from 12.27 million in 1991 to 10.89 million in 2007. Out
of 10.89 million smokers, 10.4 and 0.49 million were male and female smokers respectively.

Table 3-2: Number of smokers and smoking prevalence rate, 1991 to 2007 (%)
Year

Population
(millions)

Number of smokers (millions)

Smoking prevalence rate
(percent)

Total

Males

Females

Total

Males

Females

1991

38.3

12.27

11.3

0.97

29.7

55.3

4.3

1996

43.4

12.5

11.7

0.8

25.5

48.5

2.8

2001

46.9

12

11.3

0.7

25.6

50.4

3

2004

49.4

11.3

10.7

0.6

22.9

46.5

2.5

2006

54.4

11

10.3

0.7

20.2

43.8

2.8
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Figure 3-16 shows that, except for males in the year 2006, an increase in the age of males and
females who commenced smoking over the period 1991-2007. It is found that males start
smoking cigarettes earlier than females do. The mean age of smoking initiation for men was
around 18 years, but moved to 21 to 22 years for women. The 2006 survey showed a surprising
figure that females tended to start smoking (at the age of 19) much sooner than in earlier years.
The latest survey shows that they started smoking at the age of 22.
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Figure 3-16: Prevalence of age of smoking initiation, 1991 to 2007 (years)
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The number of cigarettes smoked measured by stick/person/day from 1991 to 2007 is illustrated
in Figure 3-17. The trend of number of cigarettes smoked by men also decreased from 1991 to
2006, but slightly increased in 2007. On average, male smokers tended to reduce the number of
cigarettes smoked per person per day from 12.2 to 9.8 sticks until 2006 but increased from 9.8 to
10 sticks in 2007. For females, the number of cigarettes smoked per person per day generally fell
during 2001-2007. Female smokers smoked a relatively lower number of cigarettes per person
per day compared to male counterparts. They are first reported to increase the number of
cigarettes smoked from 7.4 to 8.7 stick per day in the last decade of 1990 and recorded a small
reduction in the number of cigarettes smoked after 2001; from 8.7 to 8 sticks per day over the
period 2001-2007. On average, total smoking consumption (sticks per day) in 1996 shows
greater numbers because of a rise in the number of imported cigarettes smoked by both males
and females and corresponds to an openness of the Thai market for cigarettes since 1992
(Chaloupka and Laixuthai, 1996).
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Figure 3-17: Number of cigarette smoked, 1991 to 1997 (stick/person/day)
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Visaruthvong (2010)
Figure 3-18 shows there have been a decreasing percentage of smokers across age groups from
1991 to 2006, but the rate rose in the latest survey. The smoking prevalence rate has been
significant in young smokers (19-24 years), adult smokers (25-40 years and 41-59 years) and
retired smokers (over 60 years). Compared to these three groups, the prevalence of smoking was
observed to be less among teenagers (15-18 years). There were declines in the prevalence of
smoking from 9, 28 35, 38 and 31 percent of smokers aged 15 to 18, 19 to 24, 25 to 40, 41 to 49
and over 60 in 1991 to 4, 16, 21, 23 and 17 percent respectively in 2006. In the latest survey, the
figures increased to 9 percent of smokers aged 15-18 years, 22 percent of smokers whose age
was between 19-24 years and 23 percent of smokers whose age was between 25-40 years. Adults
aged 41-59 years were the most prevalent group, accounting for 24 percent. Retired workers
were reported at 18 percent of the prevalence rate, rising from the previous year of survey.
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Figure 3-18: Prevalence of smoking by age groups, 1991 to 2006 (%)
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In Figure 3-19, surveys from 1991 to 2007 show that smoking prevalence was higher in rural
areas than in urban areas. In 1991, the smoking prevalence rate was highest around 34 and 23
percent for rural and urban areas respectively. The prevalence rate declined to 21 and 15 percent
in 2006, but rose to 22 and 15 percent in 2007. The gap between the prevalence rate of rural and
urban areas was larger in 1991 and became smaller since 2006.
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Figure 3-19: Prevalence of smoking by areas, 1991 to 2007 (%)
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Smoking has a negative relationship with education. From Figure 3-20, people with fewer years
of study have the higher prevalence of smoking than those with more years of schooling. There
is a fall in the smoking prevalence during 1991-2006 before rising in 2007. The prevalence rate
of those with no education, primary education, secondary education and tertiary education in
1991 decreased from 29, 37, 23 and 19 percent to 15, 23, 16 and 8 percent in 2006. Although the
prevalence rate declined over time, it appears that the smoking prevalence in 2007 increased
across all education levels. Smokers with primary education showed the highest prevalence of
smoking of 25 percent in 2007. Those with no education and secondary education were ranked
second (20 percent) and third (19 percent) in prevalence of smoking. Smokers with tertiary
education had the lowest smoking prevalence rate of 8 percent.
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Figure 3-20: Prevalence of smoking by education levels, 1991 to 2007 (%)
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Figure 3-21 shows that the poorest quintile had the highest smoking prevalence rate throughout
the period 1991 to 2006. There was also a decline in smoking prevalence for all income classes
from 1991 to 2006. Since the year 2001, there were drops in the smoking prevalence of the 2nd,
3rd 4th and richest quintiles, but there were no significant changes in the poorest income class.
However, there appeared to be equal prevalence of smoking in the 2nd and 3rd quintiles in 1996,
and the poorest 1st and 2nd quintiles in 2001. Also, the richest group appeared to have the same
smoking prevalence as the 4th quintile, while its prevalence of smoking was greater than the 3rd
quintile in 2006.
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Figure 3-21: Prevalence of smoking by income classes, 1991 to 2006 (%)
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Figure 3-22 reports that Bangkok had a lower prevalence of smoking than the North, North-East,
South and Central regions during the period 1991-2007. The smoking prevalence rate dropped in
all regions across survey periods except in Bangkok in 2006, with a 14 percent prevalence rate.
In 2006 and 2007, respectively, 22 and 23 percent were smokers in the South where it has been
found to have the highest proportion of smokers compared to the other regions. The North and
North-East had 20 percent equally, or were the second highest smoking prevalence in 2006,
whereas the North-East had a similar ranking (22 percent) in the 2004 and 2007 surveys. In the
most recent survey, the North, North-East, South and Central regions were reported to have the
higher prevalence rate of 21, 22, 23 and 18 percent respectively, whereas Bangkok had a lower
figure of 12 percent.
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Figure 3-22: Prevalence of smoking by regions, 1991 to 2007 (%)
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With regard to smokers by type of cigarette smoked, the Report of Cigarette Smoking and
Drinking Behaviour in 2007 demonstrated that domestic manufactured cigarettes and handrolled-cigarettes were the most popular tobacco products (see Figure 3-23). Together, they
accounted for 95 percent of the overall type of tobacco smoked; 41 percent of smokers consumed
domestic manufactured cigarettes and 54 percent of people smoked hand-rolled-cigarettes.
Around 2 percent and 1 percent of smokers smoked no-filter domestic manufactured, Myanmar
cigarettes and international manufactured cigarettes respectively. The hand-rolled-cigarettes are
gaining popularity among the Thai because they are much cheaper (low tax rate) compared to
both domestic and imported manufactured cigarettes.
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Figure 3-23: Prevalence of smoking by type of tobacco products, 2007 (%)
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3.13

Conclusion

This chapter presented an overview of the Thai tax system and Thai tax revenues as well as
consumption of alcohol and tobacco over the period 1990-2010. Excise tax revenues make up a
significant proportion of total tax revenue, approximately 20-25 percent. Alcoholic beverages
and tobacco are major goods in the Thai excise system and alcohol and tobacco tax revenues
accounted for nearly 10 percent of total tax revenue from 1990 to 2011. Tax revenues from
alcoholic beverages and tobacco have risen strongly over the past 20 years as their excise tax
rates have increased. The proportion of alcohol and tobacco excise tax revenues is also large;
approximately one third of the overall excise tax revenues.
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The main findings show that there has been several significant increases in alcohol and tobacco
tax rates over the period 1992-2009. Although there have been rising excise tax revenues, the
consumption of alcohol and tobacco tends to decrease slowly or fluctuate over a period of time.

The Thai excise tax system looks at ways to generate tax revenues and protect local industry. In
the Thai system, the tax liabilities for all types of alcohol and for tobacco (domestic and
imported cigarette or roll-your-own) must be computed by both ad valorem rates and specific
rates and levied at whichever rate yields the higher tax revenue.

Most of the time, excise taxes for beer, spirits and wine in Thailand are maintained in multiple
rates by determining lower specific rates for white spirits and blended spirits, but higher ad
valorem rates from beer, whisky and brandy. However, tobacco tax has a high single ad valorem
rate that is imposed on both domestically manufactured cigarettes and imported cigarettes.
Locally small-scale producers are levied by specific rates. Therefore, it appears that the Royal
Thai Government has adopted what we call a ‘pro-poor’ policy as lower income earners
commonly consume locally produced alcohol.

In some periods, the trend of alcohol consumption rose because of the introduction of new
brands to the market while tax rates were not raised across alcohol products. Likewise, the Royal
Thai Government kept raising cigarette tax rates which led to reduced cigarette consumption.
However, it is found that a drop in cigarette consumption is substituted by a rise in roll-your own
and other local tobacco.

Considering the characteristics of the Thai drinkers, the key findings are as follows. The number
of drinkers was greatest at 16.1 million in 2004 and then fell to 15 million in 2007. The number
of male drinkers was greater than the number of female drinkers throughout the survey periods.

It was reported that in recent years, and before the trend fell in the latest year of the survey, most
people had an everyday drink, quite frequent drink and someday drink. The youth and retired
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drinkers, both men and women, appeared to have a lower drinking prevalence than those young
adults and adults across the survey periods.

The prevalence of drinkers in rural areas exceeded the numbers of urban drinkers throughout the
period 2001- 2007. In the National Statistics Office’s Report of Alcoholic Drinking in 2007,
alcohol consumption is inversely related to education levels. By considering socioeconomic
status, people who worked as blue collars were likely to drink more than those who had
professional occupations.

Most alcohol purchasers lived in the Northeast, the North and Central regions rather than in the
South and Bangkok. Beer, local white spirits (the most popular consumed in rural areas are
known as Lao Khao and Satho) and local brown spirits were popular among the Thai drinkers.
Finally, people of a lower age had a higher probability of drinking alcohol.

The profile of the Thai smokers can be summarised as follows. The total number of smokers
reduced over time from 12.27 million in 1991 to 10.89 million in 2007 and there has been a
decline in both male and female smokers over time. It is found that the reduction in the total
number of smokers has been caused by the shift of daily smokers to occasional smokers.

Males start smoking cigarettes earlier than females do. Men and women smokers tended to
reduce the number of cigarette smoked (stick per day) over the period 2001-2006. The age group
of 41 to 59 appear to smoke the most and those who are 15 to 19 years are reported to smoke the
least. It can be argued that smokers are less likely to start smoking when they are young. Once
they start smoking, they become addicted.

The prevalence of smoking is greater in rural areas than in urban areas. The smoking prevalence
is negatively related to education. The poorest quintile is found to have the higher rate of
smoking than other quintiles. Bangkok had a lower prevalence of smoking than the North, NorthEast, South and Central regions. By type of tobacco products, domestic manufactured cigarettes
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and hand-rolled-cigarettes were the most popular compared with the no-filter domestic
manufactured, Myanmar cigarettes and international cigarettes.

The next two chapters present econometric models of factors affecting demand and demand
elasticities for alcohol and tobacco in Thailand.
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Chapter 4
The Demand for Alcohol in Thailand

4.1

Introduction

A main objective of the excise tax on alcoholic beverages is to raise government tax revenue but
is also intended to reduce consumption and costs of drinking. The estimated demand elasticities
will allow estimation of the potential for the government to generate tax revenue. It has been
shown that per capita consumption of alcohol increased during the period 1961-2009 in Thailand
and it seems that Thai drinkers have been relatively unresponsive to a rise in price (through tax
increases since 1996).

The purpose of this chapter is to examine the factors affecting the likelihood of consuming
alcohol and the amount spent on alcoholic beverages as a whole, covering expenditures on beer,
spirits and wine in Thailand. Heckman’s sample selection model is applied to data from the 2009
Socio-Economic Survey of Thailand (TSES). Demand elasticities are calculated under the
Extended Linear Expenditure System (ELES). Thai households are the focus of analysis and a
number of assumptions relating to the likelihood of consuming alcohol and the amount spent on
alcohol are made. The empirical estimates of the price elasticity will provide a more precise
estimate of alcohol consumption, government tax revenue and the benefits of Thai society
discussed in Chapter 6.

The findings in this chapter suggest that demographic characteristics and the likelihood of
tobacco expenditure being consumed affect the decision to drink. Selected socio-economic
variables determine the amount of spending on alcohol among Thai drinkers. Factors such as
tenure and occupation have significant impacts on both the probability of alcohol consumption
and spending levels. Income also plays a key role in explaining the amount spent on alcoholic
beverages. Demand for alcoholic beverages is found to be inelastic for Thai drinkers.
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This chapter is structured as follows. The following section discusses the theoretical model used
- the Heckman’s two step sample selection with the ELES. Data and choice of variables are then
described. Factors affecting the decision to consume and how much to consume alcoholic
beverages are analysed. The parameters of subsistence expenditure, marginal propensity to
consume and lambda are estimated, followed by the estimates of price, income and expenditure
elasticities. Here, the lambda coefficient represents the probability of observing non-zero
expenditure divided by the probability of observing zero alcohol consumption. Finally, the
chapter provides a summary of the results.

4.2

Theoretical model

Observations with zero values on alcohol consumption could represent one of the following
scenarios: 1) abstention, 2) infrequency-of-purchase (consumers do not buy a given good too
often) and 3) corner solution (consumers do not buy goods because prices are too high).

The frequent zero consumption of alcohol and tobacco found in cross-sectional surveys has
drawn attention to the problem of using Ordinary Least Squares (OLS) for estimating
coefficients. If samples are randomly selected, then OLS is the efficient method (Hill et al.,
2008). However, if only positive consumption of alcohol is chosen from a cross-sectional survey
and OLS is adopted, the results are biased and inconsistent because the positive consumption of
alcohol is not randomly selected.

There has been a reason of zero consumption of alcohol and tobacco found in cross-sectional
survey. Self-selection by data being estimated or sample selection decision by analysts is one of
the main causes (Heckman, 1979). A survey has a problem in terms of non-random sample
selection. We only observe households that report drinking but for those out of the survey
design, we do not observe expenditure on alcohol. Therefore, the expenditure on alcohol and
tobacco based on the selected sample is not representative of the whole population.
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4.2.1 Heckman method

The Heckman model assumes there is an underlying regression relationship. It consists of 1) the
selection equation determining whether the variable of interest is observed or not observed and
2) the explanatory equation of interest. In the selection equation, N observations represent the
whole sample but only n observations for the variable of interest is observed (n < N). The
explicit selection equation is added to the population equation of interest

otherwise
where

is alcohol expenditure

is a matrix of variables that affect alcohol expenditure in the equation of interest;
is a vector of coefficients;
and

are random error terms;

is a matrix of exogenous variables in the selection equation;
= 1 if we observe y and zero otherwise.

In selection bias, variables that do not belong in the selection equation may appear to be
determinants of

in the equation of interest when regressions are fitted on selected samples

(Heckman, 1979). If the explanatory (unadjusted) equation is estimated with all observations
then the error term in the unadjusted equation is correlated with the explanatory variables. To
overcome this shortcoming, we need consistent estimators as follows
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where

is the Inverse Mills Ratio (IMR) (Wooldridge, 2006). This is the expected value of

given

and observed

at

is equal to

plus additional terms depending on the IMR

evaluated

. The IMR is equal to
for each

We can calculate the value of

conditional on

from the first step (Probit model) using the

entire sample. After obtaining , we then compute the value of IMR and include this term as an
extra explanatory variable in the second step. The IMR is calculated from the Probit regression
(Heckman, 1979; Wooldridge, 2010) which represents the ratio of the standard normal density
function to the standard cumulative distribution function or the probability of observing non-zero
over the probability of observing zero

where

are the k demographic characteristics of the h household and

= 1 if the household

consumes alcoholic beverages. Finally, the least squares estimation will yield consistent
estimators.

4.2.2 The Extended Linear Expenditure System (ELES)

This chapter uses the ELES, which is the most recent model of the LES class, because this ELES
does not require price data to estimate elasticities of demand. The strength of ELES is that the
effect of relative price is important to determine the decisions regarding household saving and
expenditure but the effect of relative price change cannot be measured in the LES and the effect
of price on expenditure allocation does not yield the coincidence of parameter estimates for the
LES and ELES (Lluch et al., 1977).

The Extended Linear Expenditure System (ELES) has been developed from an intertemporal
maximisation of the Stone-Geary utility function (Howe, 1977). The model expresses total
consumption expenditure as a linear function of prices and income. The linearity in income
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means that for each set of prices the income expansion path is a straight line. Consumption
expenditure will be an optimal allocation at the beginning of the consumer plan when the
instantaneous utility function is Klein-Rubin (Lluch, 1973). Household decisions are to allocate
disposable income on expenditure and saving under the ELES. The expenditure is equal to a set
of commodities multiplied prices. The saving is to subtract the disposable income from the total
expenditure on goods and services. Alternatively, Howe (1977) argues that saving enters into the
instantaneous utility function that allows the remaining subsistence expenditure to be identified
in the absence of price variation. The ELES is a generalisation of the Linear Expenditure System
(LES) in which the independence of income from the errors in the expenditure equation enables
identification. The alternative development of the Extended Linear Expenditure System (ELES)
is to employ current income instead of permanent income, which implies saving is excluded
from current income, and marginal propensity to consume will reflect the current income version
(Howe, 1977).

The ELES is the model employed in this study to estimate demand elasticities using Non-Linear
Seemingly Unrelated Regression. It has a two stage budgeting decision processes (Lewis and
Andrews, 1989). Individuals allocate income to purchase subsistence expenditures in the first
stage and then they will allocate remaining income to discretionary expenditures. Consequently,
the ELES can yield the subsistence expenditures and marginal propensity to consume from two
broad goods; in this case alcoholic beverages and all other goods. The marginal propensity to
consume measures the proportion of each additional unit of discretionary income that is spent on
that commodity. The sum of

for all commodities is the aggregate marginal propensity to

consume. The present analysis will also add the IMR into the ELES model to account for any
bias resulting from zero report of alcohol expenditure

where

is monthly household expenditure on alcoholic beverages,

expenditures,
income, and

is subsistence

is the marginal propensity to consume for alcoholic beverages, Y is monthly
represents supernumerary income.
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Another assumption is the reliance on the estimates of the coefficients of subsistence expenditure
and the marginal propensity to consume to estimate income, price and expenditure elasticities.

The formulas for elasticities are as follows

for i = 1,2
where

,

and Y are the income elasticity, marginal propensity to consume of good i and

monthly income of household respectively, and

are the price and quantity of good i.

for i = 1,2
where

= the expenditure elasticity,

= the marginal propensity to consume of good i and

=

the average budget share of the good i

for i = 1,2
where

,

and

are the price elasticity, the marginal propensity to consume of good i and

the price and quantity of good i and

4.3

is the subsistence quantity of good i.

Data

The data are drawn from the 2009 Socio-Economic Survey of Thailand (TSES) conducted by the
Thai National Statistics Office (NSO). The 2009 survey data include data on income,
expenditures, liabilities, assets, structure of household members, household characteristics,
immigration and remittance transfer, social welfare from government and public services
(National Statistics Office, 2009a). Price data is not available in this survey. The survey adopts a
stratified two-stage sampling. There are 76 provinces (76 constituted strata) and each stratum
was divided into municipal area and non-municipal area (two sub-stratums). The Primary
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Sample Units (PSU) are selected blocks from municipal areas and villages from non-municipal
areas independently using the probability proportional to the total number of households in the
blocks or villages. The Secondary Sampling Units (SSU) are selected private households (noninstitutional households residing permanently in municipal areas and villages of all regions) as
ultimate sampling units from the total number of households from the blocks and villages. At this
stage, households from every block and village are listed to serve as the sampling frame and they
are re-arranged by size of household (number of household members) and type of socio
economic class (the occupation that generated the highest income in the household). Finally,
private sampled households are selected by using stratified sampling for each type of local
administration.

The 2009 Socio Economic Survey of Thailand (TSES) excludes parts of the population who live
in transient hotels, rooming houses, hostels, boarding schools, temples, military barracks,
prisons, welfare institutes, hospitals and other such institutions. It also excludes households of
foreign diplomats and other temporary residents.

A total of 51,970 households across the nation were surveyed during the period of JanuaryDecember 2009 and 43,844 households are available for the analysis. Since there are missing
data from this 2009 household expenditure and income survey, the incomplete information is
deleted from this study. The number of final observations consists of 41,229 households, of
which 6,521 households reported spending on alcohol. Hence, there are a large proportion of
households reporting zero consumption of alcohol and tobacco and it is important to
accommodate zero expenditure in this analysis.

The Socio-Economic Survey of Thailand, 2009 has reported on a weekly basis. This weekly
spending on alcohol and tobacco is converted to a monthly basis for the analysis.
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4.4

Variables

Most of the previous research in Thailand (see Section 2-8) has had limitations; the number of
variables employed, the scope of the studies confined to local and regional areas, and data sets
contained small numbers of observations. Internationally, many studies (reviewed in Chapter 2)
have used micro cross-sectional data to explain factors affecting decisions to purchase and total
expenditure on alcohol (Abdel-Ghany and Silver, 1998; Nayga, 1996; Tan et al., 2009a). This
literature provides the basis of econometric analysis of the demand for alcoholic beverages in
Thailand.

Prior to discussing the empirical finding, this chapter justifies a choice of variables used in the
selection and outcome equations. According to standard utility theory, everyone is assumed to be
potential consumers of all goods and services, but this might not be applied to alcoholic
beverages or tobacco.

A number of key assumptions must be made in order to determine the likelihood of consuming
and the amount spent on alcohol. These are in regard to the choice of variables in the first and
second step estimations. First, factors such as social and psychological issues or ethical
distinctions do relate to decisions to consume or not and do not connect with levels of price and
income (Pudney, 1989). Non-smokers and non-drinkers would not smoke or drink even if
tobacco and alcoholic beverages were free goods. The decision of people who never smoke or
drink depends upon a vector of observed personal characteristics. Only personal characteristics
should appear in the first step estimation (household heads choose whether to consume alcoholic
beverages or not – are they drinkers or not?), not economic variables such as price and income.

Second, the economic variable (monthly household income) will appear in the second step
estimation of how much to spend on alcohol and tobacco (households with the decision to
consume alcoholic beverages from the first step estimation dominate the expenditure on alcohol).
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The present study has followed a number of previous studies by employing demographic
characteristics; age of the household heads (Atkinson et al., 1990; Blaylock and Blisard, 1993a,
1993b), household size, the presence of children aged below 15 and adults aged over 60
(Atkinson et al., 1990; Manrique and Jensen, 2004; Nayga, 1996), region (Atkinson et al., 1990),
tenure (Deaton and Irish, 1984; Manrique and Jensen, 2004) and marital status (Gius, 2005;
Harris et al., 2006; Ramful and Zhao, 2008), occupation types and education levels (Blaylock
and Blisard, 1993a, 1993b) and tobacco binary variables to explain the likelihood of alcohol
expenditure being consumed in the first step (Atkinson et al., 1990; Blaylock and Blisard, 1993a,
1993b). Some explanatory variables from the first step are included in the second step because
they should have a role in determining expenditure on alcohol. This analysis excludes the income
variable from non-economic variables in the selection equation as suggested by Pudney (1989)
since people who drink are likely to have different preferences to those who do not.

To conduct the analysis, this present study used variables 1) continuous variables; e.g. monthly
expenditures on alcohol and tobacco, monthly income, age of the household heads, number of
household members and 2) dummy variables; e.g. presence of children aged below 15 years,
presence of adults aged over 60 years, areas of residence (urban and rural), sex of household
head, highest education level of household head (kindergarten and primary, secondary school,
high school and vocational, college and university, postgraduate level and other), socioeconomic class of household head (farmers that own land, farmers that rent land, fishing,
entrepreneurs, professional, labourers, other employees, and economically inactive), tenure
(home owners, rent paid by others, and hire purchase), marital status (married, never married,
widowed, divorced, and separated) and regions (South, Bangkok, Central, North, and Northeast)
and likelihood of tobacco being consumed.

The 2009 household expenditure and income survey of Thailand provides greater detail on these
variables than has previous literature in Thailand. This current study benefits by incorporating
these variables in the model.

From Table 4-1, descriptive statistics from the 2009 Socio-Economic Survey of Thailand
(TSES), average expenditure on alcohol was 354 baht per month for the overall sample
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compared to 605 baht per month for consuming households. Households from the overall sample
spend 116 baht per month on tobacco compared to those consuming households with 355 baht
per month. The mean of monthly income from these selected households was around 14,921 baht
per month. Mean age of household head was equal to 54 years and average household size was
close to three people. Households with children aged below 15 accounted for 40 percent of the
sample and those with adults aged over 60, 42 percent. Most households in the sample were
mainly found in urban areas, 56 percent, and the majority of household heads, 59 percent, were
males. In terms of education attainment, 74 percent of the head of households graduated with
primary school education or lower and 9 percent of the family heads completed secondary school
and high school and vocational level. Based on occupation types, 25 percent of the overall
respondents worked as employees, 18 percent of the household heads engaged in entrepreneurial,
trade, industry or service, 12 percent of the household heads were farmers that own land and 31
percent of family heads became unemployed people. Around 78 percent of the household sample
owned or rented houses and 21 percent of the household sample rented or had rent paid by
others. About 60 percent of the household heads were married or their marital status was
unknown, while 24 and 9 percent referred to widowed and never married. 29 percent resided in
the Central and Northeast regions, 26 percent lived in the North and 12 percent dwelled in the
South.

The above data are only available for the head of household. It would be good to have better
measures of the characteristics of the whole household but, as with other Thai studies, these data
are not available.
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Table 4-1: Variables and sample statistics
Variables
Tobacco

Definitions

Monthly expenditure on tobacco (Baht/Mth)
Consuming household (Baht/Mth)
Tobacco binary
1=tobacco expenditure being consumed,
dependent variable
n=12,649 0=otherwise
Alcoholic beverages
Monthly expenditure on alcohol (Baht/Mth)
Consuming household (Baht/Mth)
Alcohol binary dependent 1=alcohol expenditure being consumed,
variable
n=6,521
0=otherwise
Continuous explanatory variables
Income
Monthly income (Baht)
Age
Age of household head (Years)
Household structure
Household size
Number of household members
Presence of children aged Presence of children aged below 15
< 15
Presence of adults aged > Presence of adults aged over 60
60
Binary explanatory variables
Area of Residence
Municipal
Municipal
Sex of Household Head
Male
Male
Highest Education level of Household Head
Postgraduate and others*
Pre and primary
Kindergarten and primary
Secondary
Secondary school
High school and
High school and vocational
vocational
College and
College and university
undergraduate
Occupation
Farm operator that owns lands*
Farmers that rent land
Farm operator that rents lands
Fishing and forestry
Fishing, forestry, hunting, agricultural services
Entrepreneurs
Entrepreneurs, trade, industry and service
Professional
Professional, technical and managerial
Labourers
Labourers
Other employees
Other employees
Economically inactive
Unemployment
Tenure
Own dwelling on land, dwelling on rented land
or dwelling on public area*

116
355

Standard
deviation
290
413

354
605

407
363

14,921
54

18,077
15

2.83
0.40

1.61
0.49

0.42

0.49

0.56

0.50

0.59

0.49

0.01
0.74
0.09
0.09

0.08
0.44
0.28
0.28

0.07

0.26

0.12
0.02
0.02
0.18
0.06
0.04
0.25
0.31

0.33
0.15
0.14
0.38
0.24
0.19
0.43
0.46

0.78

0.42

Mean
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Variables

Definitions

Rent or rent paid by
others
Hire purchase

Rent, rent paid by others or occupied rented
free
Hire purchase or other
Marital status
Married or with unknown status*
Never married
Never married
Widowed
Widowed
Divorced
Divorced
Separated
Separated
Region
South*
Bangkok
Bangkok
Central
Central
North
North
Northeast
Northeast
*refers to the reference group

4.5

0.21

Standard
deviation
0.41

0.01

0.12

0.60
0.09
0.24
0.04
0.03

0.49
0.29
0.43
0.19
0.18

0.12
0.04
0.29
0.26
0.29

0.33
0.19
0.45
0.44
0.45

Mean

Results

4.5.1 The first step estimation

The results of the likelihood of household alcohol expenditure being consumed and how much
households spend on alcohol are presented in Table 4-2. The explanatory variables are all
demographic characteristics, household structure and the likelihood of tobacco expenditure being
consumed. In the first step estimation, such explanatory variables explain whether household
heads choose to consume alcoholic beverages or not, not economic variables. Table 4-2 reports
many demographic variables are important in determining the decision of consuming alcohol by
considering their significance levels. A positive sign of explanatory variables indicates the
household heads have a greater likelihood of consuming alcohol and a negative sign illustrates
the opposite. Households that consume tobacco will have a higher probability of consuming
alcohol, statistically significant at the one percent level. Household with heads of older age have
a lower probability of consuming alcoholic beverages compared to household with younger
heads. Its parameter is statistically significant at the one percent level. This finding is consistent
with those of the studies of Yen and Jensen (1996), Zhao and Harris (2004) and Yen (2005b),
and the study of Puapongsakorn et al. (2009) who have found age is inversely related to beer and
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liquor consumption in nine selected provinces of Thailand. The larger the size of the household,
the greater the likelihood of consuming alcoholic beverages. However, Puapongsakorn et al.
(2005) obtained the opposite result as they argued that the greater number of family members,
the lower the amount of alcohol consumed as it has been influenced by family members. The
presence of children aged below 15 tends to decrease the probability of alcohol drinking and the
presence of adults aged over 60 appears to have the same impact.

The result for the age variable corresponds to the National Health and Welfare Survey of
Thailand in 2001 and 2006 shown in Figure 3-9. The results show that the trend to drink started
to rise from age 15 and falls after the age groups of 35-39 and 40-49 years. The possible reason
can be that old people tend to save more money compared to their young counterparts.
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Table 4-2: Parameters for the selection and outcome equations
Variables
Alcohol (Binary Dep Var)
Alcohol Expenditure
Tobacco (Binary Dep Var)
2.596***
LogAge
-0.794***
-28.03
Household size
0.657***
-2.824
Children aged < 15
-0.684***
Adults aged > 60
-0.515***
Municipal
0.0921
Male
1.253***
-15.10
Pre and primary
-1.140***
Secondary
-0.798***
High school and vocational
-0.288**
College and undergraduate
-0.230
Farmers that rent land
0.391**
-17.58
Fishing and forestry
-0.00406
94.25***
Entrepreneurs
0.647***
68.52***
Professional
1.496***
78.19***
Labours
0.674***
93.96***
Other employees
0.900***
68.89***
Economically inactive
-0.887***
97.32***
Rent or rent paid by others
0.241***
46.39***
Hire purchase
0.765
-6.568
Never married
-1.164***
Widowed
-0.174**
Divorced
-0.746***
Separated
-0.258*
Bangkok
1.425***
Central
1.561***
North
1.049***
Northeast
0.123
LogIncome
175.2***
Constant
1.087**
-1,036***
Rho
-0.0894**
Sigma
333.8***
Lambda
-29.84**
R-Squared
0.7719
Likelihood ratio
10103.30
Goodness of fit test
Correctly classified
94.07
Breusch-Pagan test for
heteroskedasticity
2.63
*** Statistically significant at the 0.01 level, ** at the 0.05 level and * at the 0.10 level
Note: Standard errors are available from the author upon request.
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It is not surprising to observe that households with male heads have a greater likelihood of
drinking alcoholic beverages than households with female heads as the same has been found in
several studies in Australia, China and South Korea (Pan et al., 2006; Sharpe et al., 2001; Zhao
and Harris, 2004). The parameters of size of household, presence of children aged less than 15
years adults aged 60 or more and sex of household heads are also statistically significant at the
one percent level.

For gender, the findings of the greater likelihood of alcohol expenditure being consumed by
males is consistent with the findings of the National Health and Welfare Survey of Thailand
(NHWS) during 1991-2006 and the Cigarette Smoking and Alcoholic Drinking Report of
Thailand in 2007 (see Table 3-1) and Puapongsakorn et al. (2005) who indicated the majority of
drinkers were males.

Households with family heads attaining pre and primary school education, secondary school
education, high school and vocational levels of education have lower tendencies to consume
alcoholic beverages compared to those with postgraduate education as indicated by their
coefficients have negative signs and were statistically significant. The outcome is opposite to that
found by Jones (2002) who concluded that the probabilities of spending on alcohol reduces when
the heads of households gain higher education levels.

For educational attainment, this present study has found outcomes that appear to be opposite to
Puapongsakorn et al. (2005) who reported that attending higher school levels decreased the
consumption of beer in Thailand and the Cigarette Smoking and Alcoholic Drinking Report in
2007 conducted by National Statistics Office (2007) who informed that the Thai drinkers with
higher education levels were likely to drink fewer alcoholic beverages (see Figure 3-11). This
2007 report indicated the number of drinkers attaining lower elementary and elementary levels as
well as upper secondary levels consumed more alcoholic beverages than those with a bachelor
degree or above.

When considering household occupation, compared with households with farmers that own land,
farmers that rent land, working as entrepreneurs and professionals, labourers and other
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employees have higher probabilities of consuming alcoholic beverages - the coefficients of blue
collar, white collar and unemployed people have a high statistical significance at the one percent
level. Conversely, those who are economically inactive tend to have a lower probability of
consuming alcoholic beverages; possibly because they need to reserve their small income for
other necessity goods while viewing alcohol drink as an unnecessary commodity.

The finding of occupation type is partly consistent with the survey of National Statistics Office
(2007) and Puapongsakorn et al. (2005). The Cigarette Smoking and Alcoholic Drinking Report
in 2007 conducted by National Statistics Office (2007) found that blue collar workers consumed
alcoholic beverages more than workers in other careers (see Figure 3-12). In the 2007 survey, the
proportion of craft and related trade workers and plant and machine operators who consumed
alcoholic beverages was greater than professionals and technicians. Puapongsakorn et al. (2005)
suggested that unskilled workers in Thailand drank more white spirits relative to white collars.

Households that rent land and hire purchase tend to consume more alcohol than those who own
land as the result suggested by Manrique and Jensen (2004). The former has a statistically
significant coefficient at the one percent level. In terms of marital status, households with heads
who have never married, widowed, divorced and separated are less likely to consume alcoholic
beverages than those whose household heads are married. This gives the same outcome to that
found in the study of Ramful and Zhao (2008) who concluded that married individuals drank
greater amounts of wine. This finding, nonetheless, contradict the studies of Harris et al. (2006)
and Zhao and Harris (2004). Finally, with respect to regions, families residing in Bangkok,
Central and North exhibit a higher probability of consuming alcoholic beverages than families
that reside in the South, statistically significant at the one percent level. Most Southern
households are Muslim, for whom alcohol is prohibited. The percentage of correct prediction for
this model is 94.07 percent.

The outcome of this present study for the regional variable also follows the Report of Cigarette
Smoking and Alcoholic Drinking in 2007; that most alcohol purchasers lived in Northeast, North
and Central relative to South (see Figure 3-13).
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4.5.2 The second step estimation

Table 4-2 also shows the amount spent on alcohol by households who choose to consume
alcohol. Households with heads who are working in fishery and forestry, entrepreneurs or
professionals, labourers and other employees have a higher alcohol consumption level relative to
farmers that owns land. Alcohol expenditure is inversely related to unemployment in the first
step estimations, while its coefficient estimate has an opposite sign in the second step estimation.
Given that households with unemployed people and working in fishery and forestry drink
alcoholic beverages, they consume more than those farmers that own land. The effects are
statistically significant at the one percent for household heads who participate in fishery and
forestry, white collar work, blue collar employment and are economically inactive. Also,
households that rent are likely to spend more on alcoholic beverages than do home owners.

It is evident that variables such as age, household size and male household heads are important in
explaining the decision to drink alcohol but appears not to be crucial determinants influencing
how much to spend on alcohol.

The results suggest that income is positively related to household alcohol expenditure. The
effects of income are also statistically significant at the one percent level. This was also
suggested by the study of Puapongsakorn et al. (2005). Finally, lambda is statistically significant
at the five percent level, so deleting zero observation will introduce sample selection bias. The
test statistic for heteroskedasticity is estimated to be 2.63, indicating variances are approximately
constant. The negative Rho means that unobservable factors are negatively correlated with the
decision to drink or not to drink and the amount spent on alcoholic beverages.

Table 4-3 reports parameter estimates of subsistence expenditures, marginal propensity to
consume, the IMR and the R-Squared for Thai households. The Thai households in 2009 have a
committed level of 459 baht and 4,115 baht for alcoholic beverages and other goods respectively
as their coefficients are highly significant. The marginal propensity to consume for alcoholic
beverages is 0.006, smaller than the estimated figure for other goods, 0.524. As with the
subsistence expenditure, the coefficients of both goods are statistically significant at the one
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percent level. The coefficient of the Inverse Mill’s Ratio for alcoholic beverages is statistically
significant at the one percent level. The R-squared is around 13 percent for alcoholic beverages,
while the figure is approximately 64 percent in the case of other goods.

Table 4-3: ELES Estimates
Subsistence
MPC
(baht/month)
Alcoholic beverages
459***
.006***
Other goods
4,115***
.524***
***Statistically significant at the 0.01 level

IMR

R-squared

-53.75***
-1,780.32***

0.13
0.64

Note: Standard errors are available from the author upon request.
Average expenditure and marginal budget share are presented in Table 4-4. The marginal budget
share measures the proportion of extra baht of discretionary expenditure which is spent on a
given good (Lewis and Andrews, 1989). The average monthly expenditure for alcoholic
beverages is 605 baht per household and 17,173 baht per household for other goods. The
marginal budget share for alcoholic beverages is relatively low accounting for only three percent,
compared to the marginal budget share of 97 percent for other goods.

Table 4-4: Marginal budget shares and average expenditure
Alcoholic beverages
Other goods

Average expenditure (baht/household) Marginal budget share
605
.034
17,173
.966

Among Thai households, the proportion of subsistence expenditure on alcoholic beverages to
total subsistence expenditure is 10 percent. This means that the Thai drinking households spend
the 10 percent of the total subsistence expenditure to meet their basic needs. The subsistence
expenditure for alcoholic beverages represents around 76 percent of the average expenditure on
alcoholic beverages or around 3 percent of average household monthly income.

The sum of estimated marginal propensities to consume for alcoholic beverages and other goods
is equal to 0.53 as it is out of discretional income. Here, the Thai households save on the average
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equivalent to 0.47 given the marginal propensity to consume and the marginal propensity to save
adds up to one.

The present study shows marginal propensity to consume for alcoholic beverages for the Thai
household is smaller than the estimates of 0.04 for China (Lewis and Andrews, 1989). The
marginal budget share of alcoholic beverages is slightly lower than the combined marginal
budget shares of tobacco, alcoholic beverages and tea in China of 0.05 (Lewis and Andrews,
1989).

Income, expenditure and price elasticities are given in Table 4-5. Both alcoholic beverages and
other goods have income and expenditure elasticities less than one, suggesting they are inelastic
with respect to both income and expenditure and are necessities. Alcoholic beverages are
therefore a normal good among Thai households, given a 10 percent rise in income results in 2.2
percent rise in alcohol consumption. The expenditure elasticity is interpreted as an increase in
total expenditure by 10 percent gives rise to alcohol expenditure by 1.8 percent and other goods
by 5.4 percent respectively. Price elasticities are -0.25 and -0.89 for alcoholic beverages and
other goods respectively. This means that demand for alcoholic beverages is relatively price
inelastic as households are less sensitive to a change in price compared to demand for other
goods.

Table 4-5: Estimated elasticities for the Thai households
Income elasticity
Alcoholic beverages 0.22
Other goods
0.66

Expenditure elasticity
0.18
0.54

Price elasticity
-0.25
-0.89

The derived income elasticities for alcoholic beverages differ from the estimated income
elasticities for five types of alcoholic beverage in Thailand (Puapongsakorn et al., 2005). In their
study, income elasticities are greater than one. In addition, the estimated price elasticity in the
present study for alcoholic beverages is negative and relatively inelastic, but the study of
Puapongsakorn et al. (2005) reported the demand for locally produced alcohol in Thailand was
price elastic. The study of Puapongsakorn et al. (2009) also indicated various types of alcoholic
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beverages resulted in both insignificant price variables with too high price coefficients. This
present estimated price elasticity is quite close to that of Lluch et al. (1977) who obtained own
price elasticities for food and alcoholic beverages of -0.21. However, it is not possible to
compare directly with the results of the study by Lluch et al. (1977) because their estimates
related to food, beverages and tobacco combined.

Contrary to Lewis and Andrews (1989), the price elasticity of demand for alcoholic beverages
estimated in the present study is lower. Their estimates were -0.75 with a combination of
tobacco, liquor and tea for China. The income and expenditure elasticities obtained in this
present study are also less than the estimates of 0.91 and 1.00 respectively for China.

The demand for food, alcoholic beverages and tobacco in Thailand was elastic with a price
elasticity of -1.03 (Weisskoff, 1971). This present study has a price elasticity estimate which is
lower than his estimate. Similarly, the expenditure elasticity was 0.84 according to Weisskoff
(1971) compared with this study’s estimate of 0.18.

4.6

Conclusion

There have been a few recent studies discussing the demand for alcoholic beverages in Thailand
but none have paid attention to the two step estimations, namely 1) the likelihood of alcohol
consumption and 2) alcohol expenditure level. This study examines the factors affecting the
likelihood of consuming and the amount spent on alcoholic beverages and demand for alcoholic
beverages in Thailand using the 2009 Socio-Economic Survey of Thailand (TSES) conducted by
the Thai NSO.

The outcomes from the first step estimation show that most of demographic characteristics of the
household heads affect the likelihood of drinking being consumed. Households that consume
tobacco will have a higher probability of consuming alcoholic beverages. Household with heads
of older age have a lower probability of consuming alcoholic beverages compared to households
with younger heads. The larger the size of the household, the greater the likelihood of consuming
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alcoholic beverages. The presence of children aged below 15 tends to decrease the probability of
alcohol consumption as does the presence of adults aged over 60. Households headed by males
have a greater likelihood of drinking alcoholic beverages than those with female heads.
Households with family heads having postgraduate qualifications have higher probabilities of
drinking compared to those with lower level of education. Compared with households with
farmers that own land, farmers that rent land, working as entrepreneurs and professionals,
labourers and other employees have higher probabilities of consuming alcoholic beverages. In
contrast, those who are economically inactive tend to have a lower probability of consuming
alcoholic beverages. Household with home ownership and household head with marital status of
never married, widowed, divorced and separated, have lower probabilities of participating in
alcohol consumption. Finally, families residing in Bangkok, Central regions and the North
regions exhibit a higher probability of consuming alcoholic beverages than families that reside in
the South.

For those who consume alcohol the results from the second step estimation are as follows.
Households with heads who are working in fishery and forestry, entrepreneurs or professionals,
labourers and other employees, have a higher alcohol consumption level relative to farmers that
own land. Given that households with unemployed people and working in fishery and forestry
drink alcoholic beverages, they consume more than those farmers that own lands. Also,
households that rent are likely to spend more on alcoholic beverages than home owners. The
result suggests that income is positively related to household alcohol expenditure.

The minimum amount of alcohol purchased is 459 baht per month among Thai households. The
estimated marginal propensity to consume for alcoholic beverages is small. The average
expenditure on alcohol is equal to 605 baht per month, which is equivalent to 3 percent for the
household budget share. Here, all proportions are not high relative to other goods.

Elasticity estimates are as follows. Using the mean of alcohol expenditure and income, the
income and expenditure elasticities for alcoholic beverages are estimated to be 0.22 and 0.18
respectively. As these figures are less than one, they are inelastic with respect to both
expenditure and income. Here, alcoholic beverages are necessity goods. Price elasticity of
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demand for alcoholic beverages is estimated to be -0.25, indicating demand is relatively price
inelastic.
These results suggest that for public health policies using excise taxes to reduce alcohol
consumption are likely to be relatively ineffective. Also, the low price elasticity suggests that
alcoholic beverages are a potential source of greater revenue for the Royal Thai Government. For
the low price elasticity of alcoholic beverages, the benefits and costs of alcohol consumption will
be analysed in an upcoming chapter. In the following chapter, demand for tobacco is estimated
for Thai households that have reported spending on tobacco products.
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Chapter 5
The Demand for Tobacco in Thailand

5.1

Introduction

There have been two main reasons for studying tobacco expenditures. First, taxes are a major
source of government revenue. In Thailand, excise tax on tobacco has a primary aim of
generating tax revenues for the Royal Thai Government (Visaruthvong, 2007). Second, the
health risk of cigarette smoking is also a focus of Thai health policies.

Tobacco taxation is currently paid a lot of attention by the World Health Organisation (WHO).
The WHO members are urged to increase the tobacco tax rate under the Framework Convention
on Tobacco Control (FCTC). According to WHO’s FCTC, the minimum of tax share to retail
price has been set up to be two thirds or three fourths for each cigarette. Thailand, as one of the
WHO member states, has maintained the tax share to retail price over two thirds which aims to
reduce tobacco consumption levels among youths and young adults.

In this chapter, the demand for tobacco will be estimated using a model similar to that for the
demand for alcoholic beverages presented in the previous chapter. Chapter 2 provides more
detail about the choice of demographic characteristics to model demand for tobacco in Thailand.
The next chapter will analyse the net benefits of increasing tobacco taxation in Thailand.

The trend of cigarette consumption among Thai males and females generally decreased during
1991-2006. This is reflected in the decrease in number of smokers and the decrease in average
cigarettes smoked per day (discussed in Chapter 3). Whereas public health policies are adopted
with the aim of curbing tobacco consumption, rising tobacco tax over time is also used in many
countries primarily to generate government tax revenue and to try to lower consumption. The
key purpose of this chapter is to examine the price elasticity of demand for tobacco which
determines the effectiveness of taxation in reducing tobacco consumption.
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The purpose of this chapter is to examine the factors affecting the likelihood of consuming and
the amount spent on tobacco in Thailand. Here, tobacco products include cigarettes, cigars and
other tobacco. Heckman’s sample selection model is applied to data from the 2009 SocioEconomic Survey of Thailand (TSES) in order to determine the factors determining the decision
to consume tobacco. Demand elasticities are then calculated using the Extended Linear
Expenditure System (ELES). Data on Thai households nationwide are considered and the
assumption of variable choices used in the first and second step estimations is considered. The
estimated results, in particular price elasticity estimates, will be the key determinant to predict
changes in tobacco consumption, tobacco tax revenue and the net benefits of increasing tobacco
taxation.

The key findings of this chapter are that age, household size, gender, occupation and tenure are
common factors that influence both the probability of tobacco smoking and expenditure on
tobacco products. Income also plays a key role in explaining the amount spent on tobacco.
Demand for tobacco is found to be inelastic for Thai smokers.

The outline of this chapter is as follows. First, data is described since the Heckman two stage
sample selection with the ELES used in this chapter has already been explained in the previous
chapter. Second, the choice of variables is discussed. Third, empirical results are followed by
analysis of the factors affecting the probability of smoking and the amount spent on tobacco. In
this section, subsistence expenditures for tobacco and other goods and marginal propensities to
consume are estimated for obtaining income, expenditure and price elasticities of demand for
tobacco. Finally, the chapter concludes by summarising the key results.

5.2

Data

Chapter 4 has described the details of the Thai Socio-Economic Survey in 2009. This chapter
summarises the key points relevant to the Thai households who reported tobacco expenditure. A
total of 51,970 households across the nation were surveyed during the period January to
December 2009 and 43,844 households were available for the analysis. Data are primarily
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collected by face to face interviews. The response rate was 84 percent. The household survey
does not identify individual smokers but does identify household expenditure on tobacco. Since
there was data missing from the 2009 household expenditure and income survey, the incomplete
information was deleted from observations for this study. The number of final observations
consists of 41,229 households, of which 12,649 households reported spending on tobacco.
Hence, there are large proportions of households reporting zero consumption of tobacco-which
means it is important to accommodate zero expenditure in this analysis.

The Socio-Economic Survey of Thailand, 2009 is reports expenditure on a weekly basis. This
weekly spending on alcohol and tobacco is converted into a monthly basis for the analysis.

The decision to smoke and how much to spend are modelled using the Heckman two stage
sample selection and the ELES which have been explained in the previous chapter. The choice of
variables is discussed in the following section.

5.3

Variables

None of the previous research in Thailand has incorporated demographic variables. The variables
included here are suggested by the survey from the literature on consumption of tobacco from
other countries. Many international studies have used micro cross-sectional data to explain
factors affecting the decision to smoke and how much to spend on cigarettes (Atkinson et al.,
1984; Blaylock and Blisard, 1991; Jones, 1989a). The aim here is to find factors influencing the
decisions to consume and how much to spend on tobacco for further analysis on the demand for
tobacco in Thailand. The demographic factors that can determine the decisions to smoke and the
consumption levels rely on international studies discussed in section 2.7 in Chapter 2.

This chapter follows two key assumptions employed in the previous chapter. First, factors such
as social and psychological issues or ethical distinction do relate to the decision to consume and
do not connect with levels of price and income (Pudney, 1989). Second, the economic variable,
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i.e. monthly household income, will appear in the second step decision of how much to spend on
tobacco.

The first step in the estimation in this chapter is to model the decision to smoke. This study has
followed a number of previous studies by employing demographic characteristics; age of the
household heads (Garcia and Labeaga, 1996; Su and Yen, 2000; Zhao and Harris, 2004),
household size (Labeaga, 1999; Manrique and Jensen, 2004), the presence of both children aged
below 15 and adults aged over 60 (Manrique and Jensen, 2004; Zhao and Harris, 2004), region
(Yen, 2005a), occupation types (Aristei and Pieroni, 2008; Fry and Pashardes, 1994) and
education levels (Aristei and Pieroni, 2008; Tan et al., 2009b). Some explanatory variables from
the first step are included in the second step as well as the variable of most interest, income,
because it should have a role in determining the expenditure on tobacco. In this analysis, the
income variable is excluded from the first step estimation as suggested by Pudney (1989) since
people who smoke are likely to have different preferences to those who do not.

Regressors here consist of 1) continuous variables; e.g. monthly expenditure on alcohol and
tobacco, monthly income, age of the household heads, number of household members and 2)
dummy variables; e.g. presence of children aged below 15 years, presence of an adult aged over
60 years, areas of residence (urban and rural), sex of household head, highest education level of
household head (kindergarten and primary, secondary school, high school and vocational,
college and university, postgraduate level and other), socio-economic class of household head
(farmers that own land, farmers that rent land, fishing, entrepreneurs, professional, labourers,
other employees and economically inactive), tenure (home owners, rent paid by others and hire
purchase), marital status (married, never married, widowed, divorced and separated) and regions
(South, Bangkok, Central, North, and Northeast) as well as likelihood of alcohol being
consumed.

Table 5-1 provides descriptive statistics from the 2009 Socio-Economic Survey of Thailand.
Average expenditure on tobacco was 197 baht per month for the overall sample compared to 216
baht per month for consuming households. Households from the overall sample spent 249 baht
per month on alcoholic beverages compared to those consuming households with 659 baht per
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month. The mean of monthly income from these selected households was around 17,005 baht per
month. Mean age of household head was equal to 49 years and average household size was close
to four people. 48 percent of the sample lived in urban areas, and 84 percent of the household
heads were male. In terms of educational attainment, 55 percent of the heads of households
graduated from primary school or lower and 20 percent of the heads of households completed
secondary school level. With respect to occupation types, 35 percent of the overall respondents
worked as employees, 20 percent of the farm operators that owned land and 17 percent
participated in entrepreneurs, trade, industry and service. Around 79 percent of the household
sample owned or rented houses while 20 percent had rent paid by others. About 83 percent of the
household heads were married or married with unknown status, while 34 and 25 percent resided
in the Northeast and Central regions and 20 and 17 percent lived in the South and the North
respectively.
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Table 5-1: Variables and sample statistics
Variables

Definitions

Mean

Tobacco

Monthly expenditure on tobacco (Baht/Mth)
Consuming household (Baht/Mth)
1=tobacco expenditure being consumed, n=12,649
0=otherwise
Monthly expenditure on alcohol (Baht/Mth)
Consuming household (Baht/Mth)
1=alcohol expenditure being consumed, n=6,521
0=otherwise
Continuous explanatory variables
Monthly income (Baht)
Age of household head (Years)
Household structure
Number of household members
Presence of children aged below 15

197
216

Standard
deviation
178
175

249
659

533
693

17,005
49

17,100
13

3.74
0.54

1.72
0.50

0.29

0.45

0.48

0.50

0.84

0.37

0.07
0.55
0.20
0.09

0.26
0.50
0.40
0.29

0.08

0.28

0.20
0.04
0.03
0.17
0.06
0.09
0.35
0.06

0.40
0.19
0.18
0.37
0.24
0.28
0.48
0.24

0.79

0.41

0.20

0.40

Tobacco binary
dependent variable
Alcoholic beverages
Alcohol binary
dependent variable
Income
Age

Household size
Presence of children
aged < 15
Presence of adults aged Presence of adults aged over 60
> 60
Binary explanatory variables
Area of Residence
Municipal
Municipal
Sex of Household Head
Male
Male
Highest Education level of Household Head
Postgraduate and others*
Pre and primary
Kindergarten and primary
Secondary
Secondary school
High school and
High school and vocational
vocational
College and
College and university
undergraduate
Occupation
Farm operator that owns lands*
Farm that rents lands
Farm operator that rents lands
Fishing and forestry
Fishing, forestry, hunting, agricultural services
Entrepreneurs
Entrepreneurs, trade, industry and service
Professional
Professional, technical and managerial
Labours
Labours
Other employees
Other employees
Economically inactive Unemployment
Tenure
Own dwelling on land, dwelling on rented land or
dwelling on public area*
Rent or rent paid by
Rent, rent paid by others or occupied rented free
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Variables

Definitions

others
Hire purchase

Hire purchase or other
Marital status
Married or with unknown status*
Never married
Never married
Widowed
Widowed
Divorced
Divorced
Separated
Separated
Region
South*
Bangkok
Bangkok
Central
Central
North
North
Northeast
Northeast
*refers to the reference group

5.4

Mean

Standard
deviation

0.01

0.11

0.83
0.05
0.09
0.02
0.02

0.38
0.22
0.29
0.12
0.14

0.20
0.04
0.25
0.17
0.34

0.40
0.20
0.43
0.38
0.47

Results

5.4.1 The first step estimation

Table 5-2 shows both the parameters and significance levels for the decision to consume
tobacco. Similar to Chapter 4, a positive sign of explanatory variables indicates the household
heads will have an increased likelihood of consuming alcohol and a negative sign illustrates the
opposite outcome. Households who make the decision to drink alcoholic beverages are found to
have a lower likelihood of smoking tobacco - the two goods are substitutes. This tobacco
parameter is consistent with the results of studies by Jones (1989a) in the UK, but is contrary to
the findings of Aristei and Pieroni (2008) in Italy.

Households with older age heads have higher probabilities of consuming cigarettes compared to
households with younger heads. This result is dissimilar to that of a number of studies in the UK
(Atkinson et al., 1984), for US women (Blaylock and Blisard, 1991), for the low-income women
in the USA (Blaylock and Blisard, 1992), in Spain (Garcia and Labeaga, 1996; Manrique and
Jensen, 2004), and in Italy (Aristei and Pieroni, 2008). Meanwhile, Zhao and Harris (2004)
indicated aging reduced the chances of participating in tobacco in Australia, but increased
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expenditure on smoking. Also, Yen (2005a) postulated that older US men had a lower
probability of smoking, but given that they smoked, they smoked more than younger men.

This result of the age variable in this present study is consistent with the National Health and
Welfare Survey (NHWS) during 1991-2006 and the Thai Cigarette Smoking Report in 2007 that
show the prevalence of smoking by age groups rose from young smokers aged 15-18 to mature
aged 41-59 over the period 1991-2007 (see Figure 3-18). This is because tobacco is addictive and
once people at a lower age start smoking tobacco it is harder for them to quit as they get older.
So, the number of older smokers remains high.

The results suggest that the larger the size of a household, the lower the likelihood of consuming
tobacco. Jones (1992) study is the only study to report a similar result to the present study. On
the other hand, the finding of the present study contradict the studies of Atkinson et al. (1984)
and Jones (1989a), Manrique and Jensen (2004) in Spain, and Blaylock and Blisard (1991) for
women in the USA. The presence of children aged below 15 tends to increase the probability of
consuming tobacco. This finding is similar to that of Zhao and Harris (2004) but not those of
Blaylock and Blisard (1991) and Blaylock and Blisard (1992) in the USA and Aristei and
Pieroni (2008) in Italy.

Families residing in municipal areas have a greater probability of engaging in cigarette smoking
compared to those in non-municipal areas. This provides a similar result to a number of studies
in Spain (Manrique and Jensen, 2004), in the USA (Su and Yen, 2000) and for the low-income
women in the USA (Blaylock and Blisard, 1991, 1992). Households with male heads have a
lower probability of smoking cigarette relative to female household heads and this has also been
shown to be the case in Italy (Aristei and Pieroni, 2008). This is opposite to the USA where men
and women revealed a lower likelihood of consuming tobacco, but a higher expenditure on
tobacco (Yen, 2005b).
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Table 5-2: Estimated parameters for the selection and outcome equations
Variables
Tobacco (Binary Dep Var)
Tobacco Expenditure
Alcohol (Binary)
-1.219***
LogAge
0.437***
-48.87***
Household size
-0.113***
-10.85***
Children aged < 15
0.136**
-1.988
Adults aged > 60
-0.00214
14.91***
Municipal
0.287***
Male
-1.099***
-39.25***
Pre and primary
-1.231***
Secondary
-1.292***
High school and vocational
-0.757***
College and undergraduate
-0.341
Farmer that rents land
0.0943
4.419
Fishing and forestry
-0.342***
27.10**
Entrepreneurs
0.769***
67.52***
Professional
0.939***
102.8***
Labourers
-0.403***
23.68***
Other employees
0.0737
51.78***
Unemployed
0.753***
36.67***
Rent or rent paid by others
-0.186**
34.32***
Hire purchase
0.367
52.03***
Never married
0.487***
Widowed
0.0690
Divorced
0.121
Separated
0.114
Bangkok
0.814***
Central
0.462***
North
0.192**
Northeast
0.0676
LogIncome
99.65***
Alcohol expenditure
0.0101***
Constant
2.458***
-505.2***
Rho
-0.967
Sigma
152.1
Lambda
-147.2***
R-Squared
0.2511
Likelihood ratio
1241.61
Goodness of fit test
Correctly classified
90.78
Breusch-Pagan test for
heteroskedasticity
3.74
*** Statistically significant at the 0.01 level and ** at the 0.05 level and * at the 0.1 level
Note: Standard errors are available from the author upon request.
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Households with heads completing pre and primary, secondary, high school and vocational
levels have lower tendencies to consume tobacco products compared to those with postgraduate
level qualifications. This result is similar to that found for Australia where people with education
levels less than year 12, diploma or degree have a lower probability of smoking cigarettes (Zhao
and Harris, 2004) but is contrary to several studies in Spain, Italy and the US (Aristei and
Pieroni, 2008; Labeaga, 1999; Manrique and Jensen, 2004; Su and Yen, 2000). Yen (2005a)
suggests that education plays a negative role in the probability of smoking, but not the level of
smoking among US males and females.

Contrary to the results about education levels, the NHWS from 1991 to 2006 and the Report of
Cigarette Smoking of Thailand in 2007 found a big proportion of smokers only attained the
primary school level (see Figure 3-20).

When examining household occupation, household heads who work in fishing and forestry and
as labourers have lower tendencies to purchase tobacco compared with farmers that own land.
On the other hand, heads of the families who are employed in entrepreneurial or professional
occupations, or are unemployed, have higher probabilities of smoking relative to farmers that
own land. This result is partly in agreement with some studies. First, Garcia and Labeaga (1996)
reported that unemployed person had a higher probability of consuming cigarettes in Spain.
Second, US female workers have lower probabilities of consuming cigarette than non-working
women (Blaylock and Blisard, 1991, 1992). Third, Australian workers and unemployed people
tend to smoke, but students have lower probabilities of consuming tobacco (Zhao and Harris,
2004). In contrast, the results of the present study are different to the results from studies in the
UK (Atkinson et al., 1984) and in Italy (Aristei and Pieroni, 2008).

With respect to occupation types (see Figure 3-21), two surveys, namely the NHWS from 1991
to 2006 and the Report of Cigarette Smoking of Thailand in 2007, point out that the number of
smokers across all income classes declined and the proportion of richest groups (4th and 5th
classes) had a lower smoking prevalence than the poorer groups (1st and 2nd classes).
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Households that rent land demonstrate a lower likelihood of smoking cigarettes compared to
home owners. This evidence is consistent with the studies for women in the USA and for
Australia (Blaylock and Blisard, 1991, 1992; Zhao and Harris, 2004), but different from
Manrique and Jensen (2004) in Spain and Aristei and Pieroni (2008) in Italy. With respect to
marital status, households with heads who have never married and divorced are more likely to
consume tobacco than household with heads who are married. Finally, in terms of region,
households living in Bangkok, Central and Northern regions exhibit a higher probability of
smoking than those living in the South.

The findings show that more smokers live in the Central and Northern regions agree with the
National Health and Welfare Survey (1991-2006) and the Cigarette Smoking Report of 2007,
whereas the finding of the present study also indicates that more smokers dwell in Bangkok
rather than in the South seems to contradict these two surveys (see Figure 3-22).

At the 5 percent significance level, the percentage of correct prediction of tobacco consumption
in this model is over 90 percent. The R-squared is around 25 percent and is fairly reasonable for
studies using unit record data.

5.4.2 The second step estimation

As Table 5-2 shows, income has a positive impact on tobacco expenditure. Given the households
with older of the household heads make the decision to smoke, they have a lower consumption of
cigarettes relative to those with young household heads. Older people may have more awareness
of health risks associated with cigarette smoking. Households that have greater numbers of
family members have lower expenditure on cigarettes. Having adults aged 60 or over at home
implies an increase in tobacco expenditure. Households with female heads are less likely to
consume cigarettes given the decision to smoke.

For occupation types, being an entrepreneur, professional, labourers and other employees,
working in forestry and fishing, and being unemployed have greater expenditure on tobacco than
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farmers that own land. White collar employees tend to have greater work pressures than the
farmers that own land. Given the head of the households who work as fishing and forestry, and
labourers smoke, they will spend more compared with farmers that own land.

Given households who rent properties smoke, they will consume more than those who own
homes. Households with hire purchase properties will also consume more cigarettes than home
owners do. This may reflect a living environment where the majority of smokers are found in
rented properties. However, once households with rent start consuming tobacco, they will pay
more than home owners do.

Lambda is statistically significant at the one percent level indicating that dropping zero
observations will result in inconsistent and biased estimates. Test for heteroskedasticity is
estimated to be 3.74 indicating variances are approximately constant. The negative Rho means
that unobservable factors are negatively correlated with the decision to smoke or not to smoke
and the amount spent on tobacco.

Table 5-3 reports parameter estimates for subsistence expenditure and marginal propensity to
consume, the IMR, and the R-Squared for tobacco and other goods. The Thai households have a
subsistence level of 159 baht and 3,856 baht for tobacco and other goods, respectively. The
parameters for the marginal propensity to consume for tobacco and other goods are .004 and .52
respectively. The R-squared of tobacco is approximately 27 percent, while that of other goods is
around 63 percent. All coefficients show statistical significance at the one percent levels.

Table 5-3: ELES estimates
Subsistence
MPC
(baht/month)
Tobacco
159***
.004***
Other goods
3,856***
0.52***
***Statistically significant at the 0.01 level

IMR

R-squared

-241.33***
-2131.22***

26.83
63.40

Note: Standard errors are available from the author upon request.
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The subsistence expenditure on tobacco is almost 4 percent of total subsistence expenditure. It
simply means that this amount is used to satisfy basic needs. The proportion of subsistence
expenditure on tobacco to average monthly tobacco expenditure is approximately 81 percent, but
less than 1 percent of monthly household income.

Average expenditure and marginal budget share are presented in Table 5-4. The average
expenditure for tobacco and other goods are 216 and 14,657 baht per household. The marginal
budget share for tobacco is relatively low, one percent, compared to the marginal budget share
for other goods with 99 percent.

Table 5-4: Marginal budget shares and average expenditure
Tobacco
Other goods

Average expenditure (baht/month)
216
14,657

Marginal budget share
0.01
0.99

The marginal budget share compares to that for tobacco, alcoholic beverages and tea of 0.05 for
China (Lewis and Andrews, 1989). The marginal budget share of tobacco in this present study is
also lower than the estimate of Sarntisart et al. (2003) who found 0.02 for the marginal budget
share of cigarettes in Thailand in 2000.

The marginal propensity to consume for tobacco is relatively small compared to the estimates of
0.04 that included tobacco, liquor and tea (Lewis and Andrews, 1989). The sum of marginal
propensities to consume for tobacco and other goods gives 0.524 that is out of discretionary
income. So, the remaining 0.476 is the marginal propensity to save out of discretionary income.

Income, expenditure and price elasticities are shown in Table 5-5. The income elasticities for
tobacco and other goods are estimated to be 0.34 and 0.63, respectively, suggesting that the two
goods are inelastic with respect to their income and expenditure. Both goods are normal goods
because the income parameters have positive signs. They also represent necessity goods as their
coefficients are less than one. In general, households tend to purchase tobacco and other goods
less than proportionally with respect to a rise in income.
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Table 5-5: Estimated elasticity for the Thai households
Tobacco
Other goods

Income elasticity
0.34
0.63

Expenditure elasticity
0.29
0.53

Price elasticity
-0.27
-0.87

The derived income elasticity for tobacco is somewhat lower than that of Sarntisart et al. (2003)
of 0.7 for Thailand using 2000 data, excluding demographic variables and not including
Heckman correction. The current estimate compares to that for tobacco, alcoholic beverages and
tea of 0.91 for China (Lewis and Andrews, 1989).

The price elasticities for tobacco products and other goods are estimated to be -0.27 and -0.87
respectively. These indicate that tobacco has relatively inelastic demand, while for other goods
the elasticity is close to unity.

This price elasticity of demand for tobacco appears to be lower than those calculated using the
time series data (Chandoevwit and Dahlby, 2007; Tungthangthum, 1997) whereby prices of
cigarettes have increased significantly over time in Thailand with little change in expenditure on
tobacco.

The estimated price elasticity also falls within the range of estimates of -0.16 and -0.04 for South
Korea and Taiwan (Weisskoff, 1971) and of -0.3, -0.44 and -0.75 for Thailand, the Philippines
and China (Lewis and Andrews, 1989; Lluch and Powell, 1975; Sarntisart et al., 2003).
International studies have reported estimated price elasticities of demand for tobacco below -0.5
in several developing countries. These include -0.21 in Turkey (Tansel, 1993), -0.18 in China
(Mao and Xiang, 1997), -0.11 in Brazil (Costa e Silva, 1998), and -0.13 and -0.18 for the shortrun and long-run in Malaysia (Al-Sadat, 2005).

The expenditure elasticities for tobacco and other goods are 0.29 and 0.53 respectively. These
figures imply an increase in total expenditure by 10 percent will be associated with rising
expenditures on tobacco and other goods by 2.9 and 5.3 percent respectively.
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The expenditure elasticity for tobacco is also lower than the estimate of 0.7 and 1.00 based on
the study of Sarntisart et al. (2003) in Thailand and Lewis and Andrews (1989) in China,
respectively. For the study of Lewis and Andrews (1989), their report of expenditure elasticity
contain commodities of tobacco, alcoholic beverages and tea. Lastly the estimated expenditure
elasticity is relatively low compared to that calculated by Lluch et al. (1977). They suggested
that the expenditure elasticity for food and tobacco was equal to 0.84.

5.5

Conclusion

This chapter used the Heckman method to estimate the factors affecting the choice of smoking
and how much to spend on tobacco. Household demand elasticities for tobacco in Thailand were
estimated using the ELES. The results of the first step are as follow. Households who make the
decision to drink alcoholic beverages are found to have a lower likelihood of smoking tobacco.
Households with older age heads have higher probabilities of consuming cigarettes. The larger
the size of a household, the lower the likelihood of consuming tobacco. Families residing in
municipal areas have a greater probability of participating in cigarette smoking. Households with
male heads have a lower probability of smoking cigarettes.

Households with heads completing pre and primary, secondary, high school and vocational
levels have lower tendencies to consume tobacco products compared to those with postgraduate
level qualifications. Household heads who work in fishing and forestry and as labourers have
lower tendencies to purchase tobacco compared with farmers that own land. On the other hand,
heads of the families who are employed in entrepreneurial or professional occupations, or even
the unemployed, have a higher probability of smoking relative to farmers that own land.
Households that rent land demonstrate a lower likelihood of smoking cigarettes, compared to
home owners. In terms of marital status, households with heads who have never married and
divorced are more likely to consume tobacco than households with heads who are married.
Finally, families residing in Bangkok, Central and Northern regions in Thailand exhibit a higher
likelihood of smoking tobacco than those living in the South.
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In the second step equation, income has a positive impact on tobacco expenditure. Given that the
households with older of the household heads make the decision to smoke, they have a lower
consumption of cigarettes. Households that have a greater number of family members have
lowered expenditure on cigarettes. Having adults aged 60 or over at home implies an increase in
tobacco expenditure. Households with female heads are less likely to consume cigarettes given
the decision to smoke. For occupation types, being an entrepreneur, professional, labourers and
other employees, working in forestry and fishing and being unemployed suggests a greater
expenditure on tobacco than farmers that own land. Given the head of the households who work
in fishing and forestry, and labourers decide to smoke, they will spend more compared with
farmers that own land. Given households that rent properties start smoking, they will consume
more than do those who own homes. Lambda is significant, so deleting zero observations will
result in inconsistent and biased estimates.

Thai households have a subsistence level of 159 baht per month for tobacco. The parameter for
the marginal propensity to consume for tobacco is .004. The average expenditure for tobacco is
216 baht per month and is relatively low compared with the amount spent on other goods.

Estimated income elasticities demonstrate that tobacco and all other goods are necessities. They
are also normal goods. All expenditure elasticities exhibit positive values and are less than one.
Own-price elasticities are -0.27 and -0.87 for tobacco and all other goods, respectively, which
suggest that tobacco is not as sensitive to price changes as all other goods.

These results could suggest several policy implications. For public health policies, using excise
taxes to reduce tobacco consumption is unlikely to be very effective. From a revenue policy
perspective, the low price elasticity of demand for tobacco means that tobacco taxes can be
considered a stable source of revenue for the Royal Thai Government.

This study contains limitations as follows. First, there is a lack of price data in the household
survey. Only expenditure data is available. Second, there are no data on non-cigarette (legal or
illegal) consumption such as on roll-your own tobacco products. Finally, there is no accounting
in the modelling for the possible impacts of anti-smoking policy variables.
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With respect to the derived price elasticity for tobacco, it is important to investigate the tobacco
tax policy implications. The next chapter estimates the changes in net benefits of increasing
tobacco taxation in Thailand for the year 2009.
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Chapter 6
The Net Benefit of Increasing Alcohol Taxation in Thailand

6.1

Introduction

In economic theory, consumers are assumed to weigh the personal benefits and costs when
purchasing goods and services. They buy goods and services when the benefits outweigh the
costs of consumption. Alcoholic beverages are like other commodities. Drinkers gain satisfaction
and enjoyment when consuming alcoholic beverages. The amount of alcohol consumed
continues rising as long as the satisfaction from an extra unit and the enjoyment, less other
estimated private costs (e.g. premature mortality, productivity loss, traffic accident, health)
exceeds the price paid. Whether responsible or problem drinkers consume alcoholic beverages,
all are regarded as gaining benefits from alcohol consumption (Jha and Chaloupka, 1999).

Some drinkers, especially heavy drinkers, do not appropriately take account for the private costs
or the value of resources used in over-consuming alcohol (the situation where actual
consumption level exceeds its desired consumption level that a society should have) imposes
costs on society. The consequences of harmful use of alcohol are partly borne by other people in
society and drinkers would not take full responsibility. Those supporting greater taxing of
alcoholic beverages might wish to reduce the adverse effects of excessive alcohol consumption
which, in turn, leads to a reduction in private and social costs (Pogue and Sgontz, 1989). The
opposing views point out that, although higher tax rates can decrease alcohol consumption by
heavy drinkers, responsible drinkers are also indiscriminately impacted on and results in a
reduction in satisfaction gained by drinkers as a whole.

Alcohol taxes should have a role in addressing spill-over costs on societies associated with
alcohol abuse (Australian Government Treasury, 2015). It is argued that an individual with
abusive consumption should have a cost (tax) imposed on a per-drink basis, at the rate equal to
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the cost of harmful drinking caused by the individual consumer. This could reduce the amount
consumed by heavy drinkers who give rise to the costs.

In fact, excise tax on alcoholic beverages cannot work efficiently in the situation described above
because it is levied equally on all alcohol consumers. To deal with alcohol abuse, tax increases
cause consumers to face higher prices, while it would not target those who are most likely to
cause social harm. Non-abusive drinkers are affected by reducing their well-being.

The purpose of this chapter is to calculate the effects of increasing alcohol taxation in Thailand.
Standard economic analysis is applied to data from the 2009 Socio-Economic Survey of
Thailand, the 2007 Report of Alcoholic Drinking, and the Databases of the World Health
Organisation. This analysis also makes use of the estimated price elasticity obtained from
Chapter 4.

The key findings suggest that alcohol taxes in Thailand have only a small impact on
consumption. Thus an alcohol tax increase results in only a modest rise in deadweight loss and a
small reduction in costs. Increasing the tax rate on alcohol generates higher expenditure and
government tax revenue. Overall taxes on alcoholic beverages result in net benefits to the Thai
economy.

This chapter investigates the effects of alcohol excise taxes in Thailand and whether they make
Thai society better off or worse off. Section two describes the literature on the estimation of
economic cost of alcohol consumption. Section three explains the methods used to calculate the
levels of consumption, deadweight loss, total expenditure, total government revenue, total
consumer surplus and total net benefits. Section four describes the data used in estimating the
amount consumed by heavy drinkers. Section five presents the results derived from simulating
tax rate rises of, respectively 5 and 10 percent under assumed price elasticity estimates. Section
six draws conclusions from the analysis.
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6.2

Estimating economic cost of alcohol consumption

The traditional economic approach assumes that people are rational agents who maximise their
own individual welfare (Lightwood et al., 1999). If drinkers know all the information regarding
health risks from alcohol consumption and they pay the full cost of health care, they will not
over-consume amounts of alcohol because they will include these private costs in their decision
on how much to consume. However, in most cases they do not bear the cost to society of health
risks. For alcoholic beverages, costs are regarded both as negative externalities and private costs
because of mistaken decisions arising from imperfect information. This means both society and
individuals bear the cost of alcohol consumption.

Manning et al. (1989) distinguished internal and external costs and stated the goal of an
economically efficient tax on drinking should make drinkers bear the costs that they impose on
others when deciding how much to drink, i.e. internalising the externality. However, there is
disagreement on whether individuals pay taxes equal to the full costs needed to compensate those
who actually bear the final cost.

Measuring externalities is complicated. For example, a drunken driver is unlikely to bear the full
costs to society for his action (Gruber, 2011). Given the issue of measuring the costs (external or
internal) of drivers, the Cost Of Illness (COI) has been developed to estimate total external and
private costs, including the costs of lost earnings and suffering experienced by abusers (Cnossen
and Smart, 2005). Taxes should rise to reflect total costs of consumption by abusers rather than
just pure external costs. Accordingly, costs do not only consist of the damage caused by the
alcohol consumers to societies, but also the damage they cause to themselves. In addition, the
COI framework differs from the neoclassical economics approach because it only considers the
expenses incurred by private and public agents without looking at the benefits of alcohol
consumption.

This present study considers the costs of alcohol consumption based on the COI approach and
evaluates the effects of rising alcohol taxes on both costs and benefits to Thai society.
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The study of the economic costs of substance abuse usually involves a survey, such as the CostOf-Illness study (COI) that shows the extent of the impact of substance abuse on the welfare of a
society (Single et al., 2003). This is estimated by examining the costs of resources expended on
treatment, prevention, research and law enforcement plus losses of production due to increased
morbidity and mortality and some measure for the quality of life, years of life lost (YLL). This is
all relative to a counterfactual scenario in which there is no alcohol abuse using the international
guidelines for estimating the costs of substance abuse (Single et al., 2003). The COI is also
linked to the concept of burden of disease which is defined as the gap between current health
status and an ideal situation in which everyone lives to old age free of disease and disability
(World Health Organisation, 2004).

Excessive alcohol consumption generates adverse health effects and social consequences. These
are associated with health care (liver cirrhosis, cancers and foetal alcohol spectrum disorder),
society productivity (premature death and lost worker productivity), criminal justice (violent
crime), increasing costs for society services (property damage from fire and motor vehicle
crashes) (Jarl et al., 2008) and decreasing quality of life for both drinkers and families measured
by Disability Adjusted Life Years ( DALYs). The overall burden of disease is measured for a
given population by summing years of life lost due to premature mortality and years of life lost
due to time lived in less than full health (World Health Organisation, 2004).

The Alcohol Attributable Fractions (AAFs) are commonly expressed as a number of diseases
attributable to alcohol consumption (World Health Organisation, 2004). Each AAF measures the
average proportion of the occurrence of disease attributable to drinking. For example, liver
cirrhosis is a high risk with alcohol consumption which depends upon the volume of drinking. It
is important to note that all cases attributable to alcohol may outnumber diseases that are rarely
fully attributable to alcohol, but alcohol consumption is found to play one role (World Health
Organisation, 2004).

The AAFs can be derived by direct and indirect ways. The direct estimates are related to most
acute problems, for example for road accidents for which drivers are tested for the blood alcohol
concentration (World Health Organisation, 2004). On the other hand, indirect estimates are
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related to most chronic diseases which are analysed using meta-analyses combining countryspecific diseases. The AAFs are estimated using the demographic structure, general health,
drinking habits and history of the population and the characteristics of drinkers. Finally, these
estimates are used to calculate healthcare costs.

The general issues in estimating the cost of alcohol consumption are as follow. First, most
studies require the choice of discount rates because they mostly report the estimated costs of
substance abuse over a particular period of time. Discount rates used in calculating indirect costs
are different in a number of studies (Jarl et al., 2008; Konnopka and Konig, 2007; Nakamura et
al., 1993) and the actual cost estimates can be sensitive to the chosen discount rate. Most
literature adopts a range of discount rates of between 2 and 10 percent.

Second, there is an issue of whether to include future expected costs. For example, decreased life
expectancy of drinkers relates to persons who die early and will reduce healthcare costs; but then
the government will receive less tax revenue.

Third, there is an issue of computing gross versus net costs (GC and NC). The gross costs
consider costs of treating alcohol attributable diseases. The net costs are a comparison of the life
costs of drinkers versus those of non-drinkers. They take account of the fact that drinkers tend to
die younger than non-drinkers and then avoid some health care costs and forgo some pension
benefits in old age.

Fourth, there are different viewpoints on how costs are reported. For instance, gross costs are
reported in terms of aggregate costs (assuming fixed population and drinking prevalence) as a
fraction of GDP. Another way of reporting costs is as the cost per unit of alcohol consumed
(Manning et al., 1989).

Papers on estimating costs of alcohol consumption have applied AAFs under two main
methodologies. A widely used methodological approach employed in estimating cost of alcohol
consumption is the prevalence based approach (PBA). In deriving the cost of health care, this

141

approach estimates the number of cases of death and hospitalisations attributable to alcohol
consumption in a given year, for example the costs that flow from death and hospitalisations, and
costs of prevention, research and law enforcement (Single et al., 2003). This method relates
current costs to the cost of all current and past drinking. The PBA is considered as a crosssectional approach.

An alternative method that is used in studies is called the incidence-based approach (IBA). The
incidence-based approach estimates the number of new cases of death and hospitalisation in a
given year and applies a lifetime cost estimate to these new cases. This approach is also known
as the life-cycle approach. The approach calculates costs for drinkers and non-drinkers over their
entire expected lifetimes. The estimated lifetime costs of the existing population of drinkers and
non-drinkers are compared with those hypothetical non-drinkers population. The estimates of
current and future costs that flow over time are used to calculate the net present value.

There have been studies of economic costs of alcohol consumption mainly from developed
countries. They have calculated costs of alcohol consumption by applying the age and gender
specific AAFs. Studies that have applied the AAFs with either prevalence or incidence based
approaches under the COI framework are described below.

Konnopka and Konig (2007) used the prevalence-based approach with age and gender-specific
AAFs for morbidity and mortality to estimate the direct and indirect costs of attributable risks to
alcohol consumption in Germany in 2002. The AAFs for morbidity and mortality were
calculated from the prevalence of alcohol consumption of survey participants aged 18 - 59 years
and relative risk data obtained from international studies. Those aged more than 59 years were
assumed to correspond to the prevalence of those aged 50-59 years. In their study, the AAFs for
morbidity and mortality included a number of selected diseases. Alcohol consumption was
estimated to account for 5.5 percent of all deaths and 970,000 years of potential life loss. Total
costs were €24,398 million, amounting to 1.16 percent of GDP. Direct medical and non-medical
costs were €8,441 million. Indirect costs were €15,957 million (69 and 31 percent, respectively,
for mortality and morbidity). In contrast, the authors reported that low levels of alcohol
consumption contributed protective health effects, saving €4,439 million.
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Nakamura et al. (1993) estimated the economic burden of alcohol abuse in the Japanese society
in 1987. The overall cost of alcohol abuse was estimated at ¥6,600 billion, representing 1.9
percent of the GDP. The attributable costs of medical care were estimated at ¥1,100 billion,
representing 6.9 percent of total national medical expenditure. The attributable mortality costs
were estimated at ¥900 billion. Reduced productivity related to alcohol abuse was estimated at
¥4,300 billion. The number of alcohol attributable deaths was 21,015 in men (5.1 percent of total
male deaths) and 8,173 in women (2.4 percent of total female deaths).

Jarl et al. (2008) estimated the societal cost (direct, indirect and intangible) of alcohol
consumption in Sweden in 2002 and the effects on health and quality of life using the COI
methods. The AAFs for some chronic diseases and accidental deaths are wholly attributable to
alcohol. Alternatively, the AAFs for some chronic diseases are derived by information on the
prevalence of consumption and the relative risk of diseases, number of deaths and health care
episodes attributable to alcohol consumption. The net costs were 20.3 billion Swedish kronor
(SEK) accounting for 0.9 percent of GDP and the gross cost (counting only detrimental effects)
was 29.4 billion or 1.3 percent of GDP. The main direct costs were health care costs (2,189
million), social service costs (4,364 million) and crime costs (2,850 million). The majority of
productivity costs were from mortality (3,069 million), from long-term sickness absence (3,167
million), from early retirement (2,423 million) and from short-term sickness absence (1,175
million). Additionally, a net loss of Year Life Lost plus Year Life in Disability from alcohol
consumption was estimated to be 121,800 years.

Fenoglio et al. (2003) made use of death or hospitalization records for France in 1997 and
employed pooled relative risk estimates from meta-analyses combined with prevalence data by
age and gender. The proportion of death and hospitalization attributable to alcohol was then used
to estimate the cost of alcohol consumption. Alcohol consumption gave rise to a total cost of 115
billion franc (1.4 percent of GDP) and represented more than half of the social cost of drugs. The
greatest share of total cost was lost productivity (58 billion franc) followed by costs due to
premature death (53 billion franc), morbidity (3.8 billion franc) and imprisonment (503 million
franc) respectively.
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Bouchery et al. (2011) measured the economic costs of excess drinking in the USA in 2006 using
the US Public Health Service Guidelines. Alcohol-attribute deaths and years of potential life loss
due to excessive alcohol consumption were estimated from recently updated data from an
Alcohol Related Disease Impact (ARDI) survey. The estimated economic cost of excessive
drinking was $223.5 billion (72.2 percent from lost productivity, 11 percent from health care
costs, 9.4 percent from criminal justice costs and 7.5 percent from other effects). In addition,
binge drinking resulted in a $170.7 billion of the total economic cost (76.4 percent of the total),
underage drinking $27 billion, and drinking during pregnancy $5.2 billion. Furthermore, the cost
to government was $94.2 billion (42.1 percent of the total).

Collins and Lapsley (2008) estimated the social costs of alcohol in Australia in 2004/05. Total
costs were estimated to be $15.3 billion. Tangible costs accounted for $10.8 billion and
intangible cost for $4.5 billion respectively. The individual categories of tangible costs consisted
of labour costs (total of $3,538 million resulting from the reduction in the workforce ($3,210.7
million), absenteeism ($367.9 million), premature death ($1,423.9 million) and sickness ($146.9
million) less saving in consumption ($1,611.3 million)). Healthcare costs were $1,976.7 million
that made up of medical costs ($540.7 million), hospital costs ($662.2 million), nursing homes
($401.2 million), pharmaceuticals ($297.6 million) and ambulances ($74.8 million). The cost of
road accidents was $2,202 million. The crime costs totalled $1,424 million that made up of
police costs ($747.1 million), criminal courts ($85.8 million), prisons ($141.8 million), property
($67.1 million), insurance administration ($14.3 million) and productivity of prisoners ($368
million). The resources in abusive consumption or spending on alcohol by prisoners before being
incarcerated were $1,688.8 million. The intangible costs of alcohol, pain and suffering (road
accidents) and the value of loss of a year’s living were estimated to be $353.6 and $4,488.7
million respectively. The burden of alcohol was split among households ($2,558.2 million),
business ($5,576.3 million) and government ($2,923.2 million).

Luce and Schweitzer (1978) adopted a cross-sectional approach for the USA in 1976 with
disease specific AAFs for neoplasms, circulatory system, respiratory system, fire losses, motor
vehicle accident losses, costs of violent crime to estimate gross costs of alcohol abuse. The total
estimated costs were $44.2 billion, which corresponded to $20.6 billion for lost earning, $11.9
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billion for direct health-care costs, $0.38 billion for fire losses, $6.6 billion for motor-vehicleaccident losses, $2.1 billion for cost of violent crime and $2.7 billion for cost of certain social
responses.

Single et al. (1998) used death and hospitalization records due to substance abuse in Canada in
1992. The total cost of misuse of alcohol in Canada was estimated to be approximately $7.52
billion, consisting of $4.14 billion for lost productivity, $1.36 billion for law enforcement and
$1.3 billion in direct health care costs.

Further, two of the papers above consider who bears the burden of the cost of alcohol
consumption (Bouchery et al., 2011; Fenoglio et al., 2003). In 2011, Bouchery et al. (2011) noted
that governments, heavy drinkers and families bear the costs of drinking in equal proportions. By
contrast, Fenoglio et al. (2003) reported that households and private companies share greater
proportions, 45 and 40 percent of the total cost of drinking respectively, while around 15 percent
of the cost is borne by the government.

Alcoholic beverages are popular among many in the Thai population. The trend of adult per
capita alcohol consumption rose from less than one litre of pure alcohol per year in 1961 to six
litres of pure alcohol by 1980 and the amount consumed per capita remained above six litres over
the period of 1980-2009 (World Health Organisation, 2011a). Despite alcohol consumption per
capita being not as high as the amount consumed in high income countries, Thailand has been
considered as a country with high adult per capita alcohol consumption relative to other nations
in South East Asia and this has resulted in increased alcohol-related problems in the Thai society.
According to World Health Organisation (2011a) database, the Philippines per capita alcohol
consumption was 4.77 litres per capital in 2000 and fell to 4.6 litres per capita in 2009. In
Singapore, 2.08 litres per capita alcohol consumption was reported in 2001, and 1.99 litres were
consumed per head in 2010. In Vietnam, there has been a rising trend of alcohol consumption per
capita from 0.7 litres per capita to 1.88 litres per capita during 2000-2009.

Thavorncharoensap et al. (2010) relied on the Cost Of Illness (COI) framework and data on the
number of in-patient admissions, out-patient visits and unit costs as well as applying AAFs
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(disease attributable to binge consumption for calculating health care cost) to estimate the
economic costs of alcohol consumption in Thailand in 2006.

Total costs of alcohol consumption were estimated to be approximately 156 billion baht or about
2 percent of the total Gross Domestic Product (GDP), of which 104, 45 and 5 billion baht were
the highest three costs generated, being the costs of productivity loss due to premature mortality,
the costs of reduced on the job productivity and the health care costs respectively. Other costs
included 0.8 billion baht for property damage due to traffic accidents, 0.2 billion baht for court
costs and 0.1 billion baht for police costs.

The total cost of alcohol consumption was estimated to be 156 billion baht in Thailand in 2006
(Thavorncharoensap et al., 2010). This amount adjusted for inflation is 167 billion baht in 2009.
The cost of productivity loss is the largest component and amounts to 111 billion baht. Costs
associated with productivity loss due to reduced productivity and health care costs are the second
and third largest items, amount to 48.6 and 5.87 billion baht. Cost of property damage due to
traffic accidents, court cost and police cost are equal to 0.83, 0.17 and 0.09 billion baht
respectively.

The above studies suggest that alcohol consumption imposes significant costs on individuals and
society. There is, therefore, the potential for taxes on alcohol, by reducing consumption, to
reduce these costs. However, the prevalence of alcohol consumption suggests that increased
taxes also would reduce benefits to consumers. The following analysis seeks to estimate the net
effects of increasing taxes on alcohol in Thailand.

6.3

Method

The method employed to measure the effect of changes in alcohol taxes is to calculate the
impacts on consumption, consumer surplus, costs and taxation revenue.
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Consumption after an increase in tax is calculated by

Change in consumption or
where,

is price elasticity of demand,

is quantity consumed before the tax rise,

is quantity consumed after a tax rise,

is price after tax and

is price before tax,

assuming all the tax is passed on in higher prices.

Consumer surplus (CS) is defined as the difference between the amount that consumers are
willing to pay and the amount they actually pay.
Change in consumer surplus can be used to measure the benefits of consumers due to a policy
change (Boardman, 2011). A policy that increases the price of alcohol will result in a loss to
consumers (or a decrease in the consumer surplus) and increases the amount of money
transferred to the government. This loss in consumer surplus results because consumers pay a
higher price and some consumers reduce their consumption.

Deadweight loss (DWL) is defined as the net loss of consumer and producer surplus associated
with any increase in tax rates. In measuring excess burden, the Harberger Triangle has been
adopted for calculating the cost of alcohol excises (Harberger, 1974). Since all the tax is assumed
to be passed on in higher prices there is no change in producer surplus.

where,

is tax imposed and

is the change in quantity consumed of alcoholic

beverages.

Total expenditure,

, is
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where,

is total expenditure,

is price paid after a tax rise and

is quantity consumed after

the tax rise.

Increase in tax revenue is

where,

is increase in tax revenue,

after tax and

is new tax rate,

is old tax rate,

is quantity consumed

is quantity consumed before tax.

Total net benefit after an increase in tax refers to changes in expenditure plus a reduction in costs
(both private and external) minus deadweight loss.

6.4

Data

To apply the estimates above, it is necessary to calculate changes in consumption, deadweight
loss, expenditure, tax revenue, consumer surplus, costs and net benefit. We first need to know
prices of alcohol both before and after tax. The 2009 Socio-Economic Survey of Thailand
(TSES) provides household expenditure on alcohol (National Statistics Office, 2009b). Quantity
consumed of alcohol is available from the Databases of the World Health Organisation (World
Health Organisation, 2011a). Prices of alcoholic beverages can be calculated from the existing
expenditure and quantity consumed (National Statistics Office, 2009a; Tax Planning Division,
2012; World Health Organisation, 2011a).

Derived prices of alcoholic beverages are the prices inclusive of excise taxes and need to be
separated into prices before tax and prices after tax. The ratio of tax to price is calculated by
using total government revenue as a proportion of total expenditure. The price of alcohol before
tax is 161.66 baht per litre. Tax per litre of pure alcohol is calculated to be 301.2 baht per litre.
Thus, the price of alcohol after tax is 462.86 baht per litre.
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The estimated demand elasticities are taken from Chapter 4, (Chonviharnpan and Lewis, 2015a)
where the price elasticity of demand for alcoholic beverages was estimated to be -0.25.

Total estimated cost of alcohol consumption is approximately 167 billion baht adjusted for
inflation (Thavorncharoensap et al., 2010).

The amount of alcohol consumed by heavy drinkers is calculated by using the Alcohol Drinking
Reports for 2007 (National Statistics Office, 2007). This report contains the information on the
numbers of drinkers who report the number of drinkers based on average of drinking per day and
type of unit (glasses). The present study uses the definitions of heavy drinker based on the
published documents of the World Health Organisation (WHO).

In order to calculate the average of alcohol drinking per day, we make use of data on several type
of unit (glasses) provided by the survey of alcoholic drinking behaviour in 2007. The details are
as follow


shot (30 cc.)



small bottle/wine glass (150 cc.)



can/middle size bottle (300-350 cc.)



big size bottle (600-750 cc.)



glass no.1 (200 cc.)



glass no. 2-3 (230 cc.)



glass no. 3 (285 cc.) and



glass no. 4-5 and no. 6-8 (325 cc.)

The alcohol drinking survey conducted by the National Statistics Office (2007) provides tables
of drinking patterns per day as follows


less than 1 unit



1 unit but less than 3 units



3 units but less than 5 units



7 units but less than 9 units and
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over 9 units.

A heavy drinker is defined as a person who consumes 60 or more grams of pure alcohol per
drinking occasion and drinks at least a day monthly (World Health Organisation, 2004, 2014a).
Sixty or more grams of pure alcohol is approximately 1,300 cc beer drinking per day or 200 cc
whisky drinking per day (Assanakornchai et al., 2000). We make use of the data on the number
of drinkers, the minimum amount consumed and types consumed to find the amounts consumed
by heavy drinkers as a proportion of total consumption. According to the distribution of overall
Thai drinkers, the number of heavy drinkers is around 41 percent of the overall drinkers who
consume approximately 75 percent of the total amount of alcohol (per day on the average).

This present study attempts to incorporate some sensitivity into the analysis to account for the
assumption that heavy drinkers have different responses to tax increases and account for more of
the costs of alcohol consumption. However, there is no an estimate of price elasticity for heavy
drinkers. Since the estimated price elasticity of demand for the whole population is -0.25, the
estimates of heavy drinkers should be lower than this. The reason is that heavy drinkers are less
responsive to price changes compared with responsible drinkers. Therefore, the amounts
consumed by heavy drinkers are estimated by using two price elasticities, namely, -0.1 and -0.25.
This higher value assumes heavy drinkers have the same price elasticity as regular drinkers.

6.5

Empirical results

This present study is based on, respectively, 5 and 10 percent tax increases. Using modest tax
rate increases to investigate the behaviour of demand given tax changes is more appropriate than
an increase in price at an extreme level.

Table 6-1 presents the effects of alcohol tax increases of 5 and 10 percent on changes in
consumption, deadweight loss, expenditure, government revenue, consumer surplus and net
benefit. These are calculated based on the current tax revenue and consumption of alcoholic
beverages, given the -0.25 price elasticity of demand for alcoholic beverages. In 2009, the Thai
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Excise Department reported that alcohol tax revenue and consumption was approximately 89.87
billion baht and 298.38 million litres of pure alcohol respectively. In that year, the average tax
rate was around 65 percent on beer, liquor and wine.

Table 6-1: Estimated change in benefit of alcohol consumption
Change in tax rate in percentage
5
10
Increase in price in baht per litre
15.06
30.12
Decrease in consumption in million litres
2.43
4.85
Change in deadweight loss in billion baht
-0.02
-0.07
Increase in expenditure in billion baht
3.33
6.59
Increase in government revenue in billion baht
4.46
8.84
Change in consumer surplus in billion baht
-4.48
-8.91
Total change in benefit in billion baht
3.31
6.52
Decrease in costs in billion baht
1.36
2.71
Increase in net benefit in billion baht
4.67
9.23
Note: It is assumed that heavy drinkers have the same price elasticity of demand as responsible
drinkers.
Now consider increasing alcohol tax rates by 5 and 10 percent, respectively. Prices are increased
by 15.06 and 30.12 baht per litre. With the new prices, consumption falls by 2.43 and 4.85
million litres. A 5 percent increase in the tax rate causes a reduction in economic surplus, known
as the deadweight loss, amounting to 0.02 billion baht. The price rise through 10 percent tax
increase will increase deadweight loss to 0.07 billion baht. Tax can be regarded as an efficient
instrument as the changes in the deadweight loss relative to expenditure is very small.

A 5 percent increase in tax will increase total expenditure by 3.33 billion baht and the Royal Thai
Government (via the Excise Department) will gain an additional 4.46 billion baht in tax revenue.
Increasing the tax rate by 10 percent nearly doubles the increase in total expenditure and taxation
revenue compared to a 5 percent tax increase. For tax increases of 5 and 10 percent, consumers
experience a fall in consumer surplus of 4.48 and 8.91 billion baht, respectively part of which
becomes increased tax revenue for the government and part is deadweight loss.
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As excise taxes on alcoholic beverages are increased by 5 and 10 percent, respectively, total
costs, assuming all drinkers bear total costs, fall by 1.36 billion baht (2.43 million litre*558.98
baht per litre) and 2.71 billion baht (4.85 million litres*558.98 baht per litre). These are
equivalent to 1.2 and 2.5 percent of total costs but are high proportionally to the deadweight loss.
These numbers are also less than the increase in alcohol tax revenues. However, the cost
estimates in this thesis may be lower bounds of the true costs because there are no intangible
costs included. Finally, the net benefit grows by 4.67 and 9.23 billion baht, respectively,
indicating that Thai society gains a net benefit from increasing alcohol taxes.

Table 6-2 presents estimates of the impact of alcohol tax increases of 5 and 10 percent,
respectively, on various costs. As alcohol consumption falls, costs of alcohol consumption also
decline. In this case, drinkers reduce their own costs by reducing alcohol consumption and
partially bear the costs by paying higher prices.

Table 6-2: Estimated decrease in cost of alcohol consumption (billion baht)
Change in tax rate in percentage
5
10
Health
0.048
0.095
Court
0.0014
0.0027
Police
0.0008
0.0015
Traffic accidents
0.0068
0.014
Loss premature mortality
0.9
1.81
Productivity loss
0.4
0.79
Total costs
1.36
2.71
Note: It is assumed that all drinkers have the same cost per unit of alcohol consumption.
Source: Thavorncharoensap et al. (2010)
There have been proportionately larger reductions in costs due to premature mortality,
productivity loss and heath care compared with costs of traffic accidents, court and police. The
loss due to premature mortality is the largest cost reduction, accounting for 0.9 and 1.81 billion
baht or 67 percent of the reduction in total costs. The reduced productivity loss is the second
largest savings, equivalent to 0.4 and 0.79 billion baht or 29 percent of the reduction in total
costs. Health care costs are reduced by 0.048 and 0.095 billion baht, respectively. The reduced
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cost of property damage due to traffic accidents, court cost and police cost are also relatively
small.

Drinkers who consume fewer than six standard drinks of alcoholic beverages per day are viewed
as light drinkers. These consumers account for approximately 59 percent of total alcohol
consumption. Table 6-3 presents the effects of alcohol tax increase of 5 and 10 percent on
various economic indicators for light drinkers only. As a consequence, tax increases cause
consumption and consumer surplus to fall because of the rise of relative price of alcoholic
beverages. Since demand for alcoholic beverages is inelastic (-0.25), expenditure on alcohol, tax
revenue and net benefit rise, assuming these responsible drinkers impose no costs. There is a
rising deadweight loss given the small proportion of increased expenditure, while falling
consumption due to a tax rise results in benefits to the society.

Table 6-3: Estimated change in benefit of alcohol consumption, for light drinkers only

Increase in price in baht per litre
Decrease in consumption in million litres
Change in deadweight loss in billion baht
Increase in expenditure in billion baht
Increase in government revenue in billion baht
Change in consumer surplus in billion baht
Total change in benefit in billion baht
Decrease in costs in billion baht
Increase in net benefit in billion baht

Change in tax rate in percentage
5
10
15.06
30.12
0.6
1.21
-0.0045
-0.018
0.83
1.64
1.1
2.2
-1.11
-2.22
0.8255
1.622
0
0
0.8255
1.622

Table 6-4 shows the effects of increasing alcohol taxation of 5 and 10 percent, respectively, with
either -0.1 or -0.25 price elasticities of demand for alcoholic beverages among heavy drinkers.
When the alcohol tax rate is increased by 5 percent, the price increases 15.06 baht per litre which
causes a modest decrease of 0.73 million litre for drinkers with -0.1 price elasticity of demand
compared with a large decrease of 1.83 million litre for those with -0.25 price elasticity of
demand. Drinkers with the lower price elasticity of demand for alcoholic beverages are
obviously less responsive to price change than those with the higher price elasticity of demand.
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For the price elasticity of demand= -0.25, a 10 percent tax increase leads to a rise in price of
30.12 baht per litre and produces greater effects as shown by a larger decrease in consumption of
3.65 million. With a 5 percent increase in alcohol tax, a change in deadweight loss has a range of
0.005 billion baht for heavy drinkers with assume price elasticity of demand= -0.1 and 0.014
billion baht for those with assumed price elasticity of demand= -0.25. Here, the small reduction
in consumption results in lower deadweight loss, implying an increase in efficiency of excise
alcohol taxation (not accounting for costs).

Table 6-4: Estimated change in benefit of alcohol consumption of 5 and 10 percent tax
increase, under different price elasticities of heavy drinkers only

Price elasticity of demand
Increase in price in baht per litre
Decrease in consumption in million litres
Change in deadweight loss in billion baht
Increase in expenditure in billion baht
Increase in government revenue in billion baht
Change in consumer surplus in billion baht
Total change in benefit in billion baht
Decrease in costs in billion baht
Increase in net benefit in billion baht
Note: It is assumed that heavy drinkers have,
demand and bear all the costs of drinking.

Change in tax rate in percentage
5
10
0.1
0.25
0.1
0.25
15.06
15.06
30.12
30.12
0.73
1.83
1.46
3.65
-0.005
-0.014
-0.022
-0.054
3.03
2.5
6.03
4.95
3.365
3.35
6.71
6.64
-3.37
-3.36
-6.73
-6.7
3.025
2.49
6.008
4.9
0.54
1.36
1.09
2.71
3.56
3.85
7.1
7.61
alternatively, -0.1 and -0.25 price elasticities of

Source: Author’s estimates
Since heavy drinkers (with the lower elasticity) are less sensitive to price changes compared to
other drinkers, the change in expenditure, amounting to 3.03 billion baht is greater. For given
changes in expenditure, the Royal Thai Government collects additional tax of 3.365 billion baht.
The consumer surplus declines somewhat because heavy drinkers are more willing to pay a
higher price with little effect on consumption. The amount lost in consumer surplus is transferred
to tax revenue and deadweight loss.
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Alcohol tax increases reduce the total costs of alcohol consumption by only 0.54 billion baht
compared to 1.36 billion baht if demand for heavy drinkers is as elastic as demand for drinkers as
a whole. Alcohol tax increases also, reduce total costs (private and external) which outweigh the
deadweight loss. Total net benefit estimates increase from 3.56 billion baht to 3.85 billion baht
assuming that the price elasticity of demand of heavy drinkers are the same as those responsible
drinkers.

Table 6-5 shows the estimated decrease in total costs with respect to the increase of 5 and 10
percent in alcohol tax with assumed -0.1 and -0.25 price elasticity estimates for heavy drinkers.
Falling consumption produces a reduction in costs of between 0.54 billion baht and 1.36 billion
baht. The top cost reduction is the cost of premature mortality, varying from 0.36 billion baht to
0.9 billion baht. The alcohol tax increase reduces the cost of productivity loss by between 0.16
billion baht and 0.4 billion baht. This rising tax rate also reduces health care cost by between
0.019 billion baht and 0.048 billion baht. There are smaller reductions in cost of property damage
due to traffic accidents, court costs and police costs associated with alcohol-related harm.

Table 6-5: Estimated decrease in cost of alcohol consumption of tax increase (billion baht)

Price elasticity of demand

Change in tax rate in percentage
5
10
0.1
0.25
0.1

0.25

Health
Court
Police
Traffic accident
Premature mortality
Productivity loss
Total costs

0.019
0.00054
0.0003
0.0027
0.36
0.16
0.54

0.095
0.0027
0.0015
0.014
1.81
0.79
2.71

0.048
0.0014
0.0008
0.0068
0.9
0.4
1.36

0.038
0.001
0.0006
0.0054
0.72
0.32
1.085

In general, the reduced premature mortality and productivity losses are estimated to account for
over 95 percent of the decline in costs.
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6.6

Conclusion

This chapter estimates the effects of increasing alcohol taxation in Thailand. The estimates are
for changes in consumption of alcoholic beverages, deadweight loss, expenditure, tax revenue,
consumer surplus, costs and net benefits. The estimates make use of estimated price elasticities
of demand for alcoholic beverages, the data from the 2009 Socio-Economic Survey of Thailand,
the report of alcohol drinking published by the Thai NSO, consumption data from the database of
the World Health Organisation (WHO), alcohol tax revenue and quantity data from the Excise
Department, Thailand, and the estimated cost of alcohol consumption per unit from the study of
Thavorncharoensap et al. (2010).

The main findings are that the effects of increasing alcohol taxation results in deadweight loss,
increased expenditure, increased tax revenue, increased net benefits for Thai society and reduced
costs (i.e. cost of premature mortality, cost of productivity loss, health cost, costs of traffic
accident, court and police).

This chapter considers two different values of price elasticities of demand for heavy drinkers; i.e.
-0.1 and -0.25 (the price elasticity of demand as responsible drinkers). It is evident that the lower
the price elasticity of demand, the less reduction in consumption, deadweight loss, costs and net
benefits, but the more expenditure and tax revenue is generated as a result of imposing excise
tax.

It is noted that increasing the tax rate would result in a significant increase in tax revenue for the
Royal Thai Government. Increased alcohol taxation in Thailand is therefore seen as a powerful
policy measure which can generate higher government revenue, however it does not greatly
reduce consumption.

The net effects are that increases in alcohol taxes increase the welfare gain for Thai society even
if there is a fall in consumer surplus (all increases in deadweight loss are offset by the greater
reduction in the costs).
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Chapter 7
The Net Benefit of Increasing Tobacco Taxation in Thailand

7.1

Introduction

In this chapter, the effects of increasing taxation on tobacco are examined. In Thailand, a single
and high ad valorem tobacco tax is applied to both domestically produced and imported
cigarettes. The empirical results for demand for tobacco in Chapter 5 show that Thai smokers are
not sensitive for a given price change (elasticity of -0.27). An inelastic demand for tobacco is
more likely to raise tax revenue for the Royal Thai Government but is unlikely to reduce
consumption levels. One can regard the excise tax on tobacco as an efficient tool of revenue
raising which can provide benefits for Thai society.

The foundation of consumer demand theory states that individual consumers are assumed to be
the best judge of how to spend their income on goods and services. For tobacco use, the benefits
that smokers get from smoking include immediate pleasure, improved self-image and the
avoidance of withdrawal symptoms (Jha and Chaloupka, 1999). The costs borne by smokers
include costs of buying tobacco products, plus possible serious illness and premature death.
Whether infrequent or heavy smokers consume cigarettes, they are regarded as gaining benefits
from consumption which are measured by the consumer surplus.

Tobacco differs, however, from most other goods. Potential and current smokers do not normally
have full information on health risks or they may be informed but they may not appreciate the
level of those health risks. According to Chaloupka and Warner (1999)’s study, adolescents and
minority groups under-estimate the risk of becoming addicted and find it highly costly to quit
smoking. If smokers consume tobacco with full information of health risks and addictive
potential and bear all costs and benefits, there is no justification for intervention on the ground of
inefficiency and no need for tax intervention (Jha et al., 2000).
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External costs are due to market failure, which represents costs imposed on other people and
society (e.g. health impacts of passive smoking). They are a cause of economic inefficiency. For
example, costs of reduced productivity and fire have been calculated by various authors and
represent over 50 percent of total costs (Fenoglio et al., 2003; Single et al., 1998).

Just as for alcohol excise tax, cigarette excise tax is a stable source of government revenue and is
expected to decrease the number of cigarettes smoked. But taxation should also result in a
decrease in social costs of smoking, for example death and disabilities among smokers. As
described above, tax intervention in the tobacco market is justified by the addictive nature of
goods, information on health impacts, and costs that smoking imposes on others. However, there
will be less satisfaction and enjoyment that smokers receive from cigarette consumption with
respect to rising cigarette tax rates (Lightwood et al., 1999).

The purpose of this chapter is to calculate the effects of increasing tobacco taxation by 5 and 10
percent in Thailand in 2009. The benefit of smoking is first analysed and this is followed by an
examination of the cost of smoking by Thai smokers.

The key findings show that increases in tobacco taxes provide a minor decrease in consumption
and an increase in deadweight loss, especially for Thai society. The change in deadweight loss is
very small relative to a greater reduction in costs. Tobacco tax increases total expenditure and
government revenue as well as increasing net benefit to the Thai economy.

This chapter evaluates the effects of tobacco excise tax in Thailand. Section two describes the
estimation of the economic cost of tobacco consumption. Section three describes the data used in
estimating the amount consumed by smokers. Section four presents the results derived from
simulating 5 and 10 percent increases in the tobacco tax rates. Section five draws conclusions
from the analysis.
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7.2

Estimating economic cost of tobacco consumption

As with alcoholic beverages, there has been a survey that has estimated the economic costs of
substance abuse that impact on the welfare of a society. This is known as the Cost Of Illness
(COI) framework that examines the costs of resources relative to a counterfactual scenario in
which there is no tobacco use. Methodological approaches have been similar to the approach to
alcoholic beverages by using 1) the prevalence based approach (PBA) and 2) the incidence-based
approach (IBA). All details have been described in the previous chapter and are not repeated
here.

The analysis in this chapter considers that for a given change in tobacco tax rate, total net
benefits consist of changes in expenditure on tobacco plus changes in costs of tobacco use minus
deadweight loss. However, this present study adopts the COI rather than the Cost Benefit
Analysis (CBA) because total estimated costs of tobacco consumption in Thai literature includes
private costs and externalities. In the CBA, the private costs will be excluded as smokers
internalise these costs. This present study is not able to distinguish such costs from total costs in
order to obtain the pure external costs. Therefore, total costs of tobacco use combine health care
costs due to adverse consequences, cost of reduced productivity and the cost of fire damage.
Neither the cost of reduced productivity and fire cost have been previously estimated in the Thai
literature. They are calculated in the present study by using a proportion of total costs reported in
the other studies.

The social costs of smoking can be borne by individuals and society. The costs are borne by the
individual who consumes cigarettes and are linked to, for example, medical charges, and
premature death. Indirect costs include costs imposed on non-users of tobacco, either individuals
or organisations, such as companies who bear costs of absenteeism. External cost also includes
costs to other people from passive smoking.

159

This section contains a summary of the COI method, general issues in estimating costs and the
literature on the estimation of the cost of tobacco consumption. There is only one study in
Thailand that uses this technique and this is discussed in details later.

Smoking is the cause of a number of diseases. In order to calculate health costs relative to risk of
diseases, Smoking Attributable Fractions (SAFs) are used to calculate the proportion of costs
attributable to a given risk factor. To derive the SAFs, pooled relative risk provided by literature
on meta-analyses is combined with prevalence data by age and gender to derive the proportion
attributable to tobacco (Lightwood et al., 1999; Single et al., 1998). The aetiological fractions are
defined as the proportion of diseases attributable to smoking and are key determinants to
estimate attributable deaths and hospitalisation. These estimates are used to calculate health care
costs.

There are two ways of estimating the SAFs. First is to use the synthetic method and the second is
to estimate by the analytic method (Lightwood et al., 1999). The first method chooses diseases
that are known and uses the relative risk of each disease and smoking prevalence to estimate
disease-specific SAFs. The second method uses statistical estimates of all resources used by
smokers versus non-smokers. This method covers diseases that are not currently known to be
caused by smoking.

The general issues in estimating cost of tobacco consumption are as follow. First, most studies
require the choice of discount rates because they mostly report the estimated costs of substance
abuse over a particular period of time. For example, Single et al. (1998) used a range of 4 – 10
percent in calculating indirect cost under the human capital approach, while Fenoglio et al.
(2003) chose 6 percent. With respect to the cost of premature mortality, the human capital
approach treats workers who lose value of production by estimating their present earnings plus a
value discounted from future earnings (Single et al., 2003). The actual cost estimates can be
sensitive to the chosen discount rate and studies generally apply different discount rates. Most
studies have adopted discount rates from 2 to 10 percent.
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Second, there is an issue of whether to include future expected costs, i.e. decreased life
expectancy of smokers, in cost analysis (Lightwood et al., 1999). In expenditure-based estimates,
cost savings will be gained through the shorter life expectancies for smokers (lower social
insurance) but cost increases will be from reduced tax revenue. In cost benefit estimates of
economic welfare, the benefit and cost from changes in life expectancy due to smoking will be
included in the price paid for tobacco. Here, smokers understand the effect of smoking on
mortality.

Third, there is an issue of computing gross versus net costs. The gross costs are defined as all
costs of treating attributable diseases (Lightwood et al., 1999). They are the estimated cost at any
point in time. The net costs are a comparison of the life costs of smokers versus those of nonsmokers. They take account of the fact that smokers tend to die younger than non-smokers and
then avoid some health care costs and forego some pension benefits in old age.

There have been studies of economic costs of tobacco consumption mainly from developed
countries. They have calculated costs of tobacco consumption by applying age and gender
specific SAFs. Studies that have applied the SAFs with either prevalence or incidence based
approaches under the COI framework are described below.

Luce and Schweitzer (1978) estimated gross costs of smoking abuse in the USA in 1976 using a
synthetic cross-sectional approach with disease specific SAFs for neoplasms, circulatory system,
respiratory system and injuries from fires. The SAFs applied to the average cost of each of these
diseases. No adjustment was made for smoking related characteristics, and the use of informal
judgmental estimates for SAFs developed by experts was found to be subjective. The total
estimated direct cost of smoking was $8.2 billion, or 0.46 percent of GDP.

Rice et al. (1986) used a synthetic cross-sectional approach to estimate gross costs for the USA
in 1984. Aggregate costs included three broad diseases: cardiovascular disease, respiratory
disease and malignancy. The SAFs were estimated using the US National Health Interview
Survey (US NHIS). Both current and former smokers were defined as smokers. These SAFs
were applied to average national expenditures for various services; i.e. hospital services, services
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from a physician or other professionals, nursing-home care, home health care and medications.
The shortcoming of this study is that no adjustment was made for the non-smoking smoker type.
The health care costs were estimated to be US$23.3 billion, or 0.62 percent of GDP.

Gray et al. (1988) applied a synthetic approach to estimate gross costs from cardiovascular and
cerebrovascular disease, smoking related cancers, chronic obstructive pulmonary disease, low
birth weight and fire injuries in New Zealand in 1984. Age and gender-specific SAFs for
hospitalisation were calculated from relative risks for mortality attributable to smoking combined
with prevalence data from the New Zealand census. Costs were calculated by applying the SAFs
to total utilisation and average cost per hospital day from national survey data. Direct hospital
costs were estimated to be NZ$61 million for 1984, or 0.16 percent of GDP. This is a
conservative estimate because it is limited to hospital costs with only major smoking related
diseases.

Single et al. (1998) estimated the gross costs of tobacco to the Canadian society in 1992 by using
the synthetic method with the prevalence-based approach. Data included death or hospitalization
records due to substance abuse as these involved short time intervals between substance use and
adverse consequences. These are directly attributed to substance use. For example, SAFs are
calculated for mortality and morbidity due to poisoning, accidents and fires. Tobacco abuse also
causes death and disease over a longer time frame. The indirect approach was then applied by
combining estimates of the relative risk of a particular disorder related to substance abuse with
data on the number of people consuming at different levels of tobacco in order to derive the
aetiological fractions. This study made two contributions: 1) the use of relative risks for
morbidity in estimating the SAFs and 2) the use of a comprehensive list of diseases. The direct
health care costs of tobacco misuse were estimated to be approximately $2.68 billion, or 0.39
percent of GDP.

Fenoglio et al. (2003) estimated the gross cost of tobacco use in France in 1997 using the
synthetic method with the prevalence based approach. The authors made use of death or
hospitalisation records linked to tobacco consumption and employed pooled relative risk
estimates from meta-analyses that combined with prevalence data by age and gender to derive
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the proportion of attributable to smoking. Tobacco consumption led to direct health care costs of
27 billion francs and morbidity of 7.7 billion francs, or 1.1 percent of GDP.

Collins and Lapsley (2008) estimated the net costs of tobacco abuse to the Australian society in
2004/05 using cross-section estimates with the synthetic approach. A GDP-based definition of
social costs is followed in their study given tobacco abuse was viewed as harmful to smokers and
some others. Under the synthetic approach, the SAFs were estimated from meta-analyses of the
relative risks for smoking-related condition and some were based on relative risks of mortality
from other studies. The actual population size and the structure in the specified year were
compared with a hypothetical alternative population in which there was no abuse. Medical care
included hospital care, nursing homes, pharmaceuticals and ambulances. The net costs were
estimated by deducting earlier costs that increased from those that were reduced due to past and
current abuse. For example, smoking increased some health care costs because of the higher
prevalence of diseases in smokers (and ex-smokers who were still alive), but premature death
lowered the health care costs which were not used. Costs that would have been incurred
subtracted health care costs which were not used, for example nursing homes. Costs from the
past and present abuse were estimated in the year of the study only. Total healthcare cost was
estimated to be $318 million, of which $158 million was for medical, $223 million was for
hospital, $77 million was for pharmaceuticals and $37 million was for ambulances.

Further, two of the papers above considered who bears the burden of the cost of tobacco
consumption (Collins and Lapsley, 2008; Fenoglio et al., 2003). In 2004-2005, Collins and
Lapsley (2008) noted that governments, business and households share the costs of smoking for
respectively, 8, 42 and 50 percent of total costs of tobacco abuse. Fenoglio et al. (2003) reported
that the allocation of social costs of tobacco misuse for both households and private companies
are 57 and 29 percent of the total cost of smoking, respectively, while 13 percent of the cost is
borne by the government.

Manning et al. (1989) reported an incidence-based (life cycle) study for the United States that
estimated the net present value of the external healthcare burden in terms of cost per pack of
cigarette sold and aggregate net healthcare costs. The SAFs were analysed using the analytic
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approach. Using data from the RAND Health Insurance Experimental (HIE) and the US National
Health Interview Survey (US NHIS), the analytic approach was used to estimate hospital excess
utilisation by smokers. The authors adjusted for two other major risk behaviours for ill health:
heavy alcohol consumption and physical inactivity. The life-table method was used to model
changes in population age structure from changes in smoking prevalence. Excess mortality risk
was estimated from a 1984 health risk appraisal programme developed by the Centre for Disease
Control and Prevention. This allowed the same types of adjustments to be made for mortality
rates as for healthcare use. Except for maternity care, infant care and dental care, data on the
utilisation and cost of health care came from the RAND HIE. Utilisation rates for the elderly
who were omitted were obtained from the US NHIS. The author’s estimates were used for the
analysis of the tax rate that needed to cover the net annual social costs of cigarette smoking.
Costs were expressed in cents per pack. The estimated aggregate net healthcare costs, including
the costs of infant morbidity from maternal smoking, were 32 cents per pack in 1986 implying a
total cost of US$9.2 billion, or 0.22 percent of GDP. The main strength of this study was the
analysis of smoking-related mortality and morbidity. Another aspect was that a sensitivity
analysis was performed for smoking-related characteristics in their estimates of external burden.

As Chapter 3 shows, in Thailand the trend of number of cigarette smoked generally decreased
during 1991-2006. Smoking related diseases also cause mortality and morbidity among the Thai.
In Thailand, only one study (see below) measured medical costs associated with smoking related
diseases.

Leartsakulpanitch et al. (2007) have measured the direct out-of-pocket medical costs of treating
lung cancer, chronic obstructive pulmonary disease (COPD) and coronary heart disease (CHD)
attributable to smoking in Thailand in 2006. The relative risks of these diseases were obtained
from the literature. Due to the unavailability of the 2006 data, the 1999 disease prevalence data,
the 2001-2004 Thai Health Profile and the study of CHD with major cardiovascular risk factors
were combined with the relative risks to estimate the disease specific PAF of lung cancer, COPD
and CHD respectively.
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Their findings show that the number of patients attributable to smoking in 2006 was 5,299 for
lung cancer, 624,309 for COPD and 52,605 for CHD. The out-of-pocket expenditures of
treatment for lung cancer, COPD and CHD were 0.37, 7.71 and 1.77 billlion baht, respectively.
Total costs were 9.86 billion baht or equivalent to 0.48 percent of GDP in 2006. A drawback is
that the out of pocket expenditure was collected from patients during their public hospital visits,
while the cost was not surveyed from private hospitals (which would be expected to be higher).

As total health costs of tobacco consumption were estimated to be 9.86 billion baht in Thailand
in 2006, these amounts adjusted for inflation were 10.53 billion baht in 2009. The cost of COPD
is the largest component, amounting to 8.24 billion baht. This was followed by the cost of CHD
and the cost of treating lung cancer, amounting to 1.9 and 0.39 billion baht respectively.

Most studies have focused on estimating economic costs of tobacco smoking. They have found
that these costs account for less than one percent of GDP when considering only health care cost.
When including the cost of reduced productivity, the total cost of smoking is approximately 1 to
2 percent of GDP. Table 7-1 summarises the percentage composition of costs of tobacco
consumption.
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Table 7-1: Percentage composition of total cost of tobacco consumption
Author

Luce,
Schweitzer

Rice,
Hodgson,
Sinsheimer,
Browner,
Kopstein

Gray,
Reinken,
Laugesen

Single,
Robson,
Xie,
Rehm

Fenoglio,
Parel,
Kopp

Collins,
Lapsley

Manning,
Keeler,
Newhouse,
Sloss,
Wasserman

Leartsakulpanitch,
Nganthavee, Salole

Country/

US

US

New

Canada

France

Australia

US

Thailand

Year

1976

1984

Zealand

1992

1997

2004/2005

1984

2006

1984

Costs

Health

29.86

100

100

27.99

30.22

1.01

32 cent per
pack

100

Resources
used in
abusive
consumption

-

-

-

-

-

11.55

-

-

Intangible

-

-

-

-

-

61.8

-

-

Research

-

-

-

0.5

0.02

-

-

-

Other

-

-

-

0.004

-

-

-

-

Loss in
compulsory
tax

-

-

-

-

13.23

-

-

-

Loss of
income and
productivity

69.5

-

-

71.33

56.52

25.44

-

-

Fire losses

0.64

-

-

0.18

0.01

0.2

-

-

Percent of
GDP

-

0.62

0.16

1.39

1.1

-

0.22

0.48

policy and
prevention

In order to calculate the net benefits of increasing tobacco taxation in Thailand, the standard
microeconomics theory is used to calculate changes in consumption, deadweight loss,
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expenditure, tax revenue, consumer surplus, costs of tobacco smoking and net benefit to Thai
society. The calculations follow equations similar to those described in the previous chapter.

7.3

Data

To apply the estimates above, it is necessary to calculate changes in consumption, deadweight
loss, expenditure, tax revenue, consumer surplus and costs. We first need to know the prices of
cigarettes before and after tax. The 2009 Socio-Economic Survey of Thailand provides
household expenditure on tobacco (National Statistics Office, 2009a). The quantity consumed in
2007 available from the report published by the Thai NSO is close to the year of study. The
average price of cigarettes can be calculated from the existing expenditure and quantity
demanded for tobacco (National Statistics Office, 2009b; Tax Planning Division, 2012). Here,
price is equal to 27.54 baht per pack (one pack contains 20 cigarettes).

The derived price of cigarettes is the price inclusive of excise taxes and needs to be separated
into price before tax and price after tax. The tax per unit is equal to total tobacco revenue divided
by quantity produced (44 billion baht/1790 million packs= 24.67 baht per pack). The price before
tax is equal to 2.87 baht per pack.

The estimated demand elasticities are taken from Chapter 5 which estimated the price elasticity
of demand for tobacco to be -0.27 (Chonviharnpan and Lewis, 2015b).

The quantity of cigarettes consumed by smokers is calculated by using the Cigarette Smoking
Reports for 2007 (National Statistics Office, 2007). This report contains the information on the
numbers of smokers and the number of tobacco products smoked per day (in sticks). The report
lists the number of smokers who fall into intervals determined by the number of all tobacco
products smoked per day. These intervals are, 1-10 sticks per day, 11-20 sticks per day, 21-40
sticks per day and 41 sticks and over per day. We multiply the data on the number of cigarettes
smoked by the number of smokers to derive the amount consumed by smokers overall.
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7.4

Empirical results

Table 7-2 presents the effects of tobacco tax increases of 5 and 10 percent on changes in
consumption, deadweight loss, expenditure, government revenue, consumer surplus, changes in
social costs and net benefits. These can be calculated based on the current tax revenue and
consumption of cigarettes, given the -0.27 price elasticity of demand for tobacco. The Thai
National Statistics Office reported the 2007 consumption data on tobacco that was close to the
year of this study, amounting to 1779 million packs.

Table 7-2: Estimated change in benefit of tobacco consumption
Change in tax rate in percentage
5
10
Increase in price in baht per pack
1.23
2.47
Decrease in consumption in million packs
21.51
43.02
Change in deadweight loss in billion baht
-0.013
-0.053
Increase in expenditure in billion baht
1.58
3.1
Increase in government revenue in billion baht
2.17
4.28
Change in consumer surplus in billion baht
-2.18
-4.34
Total change in benefit in billion baht
1.56
3.04
Decrease in social costs in billion baht
0.43
0.87
Increase in net benefit in billion baht
2
3.91
Note: assuming heavy smokers have the same price elasticity of demand as other smokers
Now consider increasing tobacco tax rate by 5 and 10 percent. Price will increase by 1.23 and
2.47 baht per pack respectively. With the new prices, consumption will fall by 21.51 and 43.02
million packs respectively. These tax rises cause a reduction in economic surplus, known as the
deadweight loss, amounting to 0.013 and 0.053 billion baht. Total expenditure will rise by 1.58
and 3.1 billion baht and the Royal Thai Government (via the Excise Department) will gain an
additional 2.17 and 4.28 billion baht of cigarette tax revenue. Here, consumers experience a fall
in consumer surplus by 2.18 and 4.34 billion baht, which partly becomes tax revenue for the
government and partly deadweight loss. The reduced number of cigarettes smoked leads to a fall
in costs by 0.43 and 0.87 billion baht respectively. Finally, net benefit grows by 2 and 3.91
billion based on the 5 and 10 percent increase in tobacco tax, respectively.
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As well as health care costs due to the smoking related diseases, cost of reduced productivity and
cost of fire have been calculated in a number of studies (Fenoglio et al., 2003; Luce and
Schweitzer, 1978; Single et al., 1998). Health care costs were approximately 30 percent in these
papers. The proportions of costs of reduced productivity and fire to the overall costs from the
studies of Fenoglio et al. (2003), Luce and Schweitzer (1978) and Single et al. (1998) were
approximately to 70 percent and are generalised to the costs of reduced productivity and fire in
this present study. These cost estimates (cost of reduced productivity= 25 billion baht and cost of
fire= 0.1 billion baht) are added to the health care cost estimated by the Thai study in order to
reflect more comprehensive cost estimates shown in Table 7-3.

Table 7-3: Estimated decrease in cost of tobacco consumption (billion baht)
Change in tax rate in percentage
5
10
Lung cancer
0.0048
0.0095
Chronic obstructive pulmonary disease
0.1
0.2
Coronary heart disease
0.023
0.046
Reduced productivity
0.31
0.61
Fires
0.0012
0.0024
Total social costs
0.43
0.87
Note: assuming heavy smokers have the same price elasticity of demand as normal smokers
Sources: Thavorncharoensap et al. (2010) and author’s estimates
Table 7-3 presents estimates of the impact of tobacco tax increase of 5 and 10 percent on various
costs. If the Royal Thai Government increases the cigarette tax rate by 5 and 10 percent, the
price of cigarettes per pack will rise and quantity consumed will fall. When raising the tobacco
tax rate by 10 percent, there will be a greater reduction in total social cost associated with each
item. As tobacco consumption falls, the health cost of smoking also declines. In this case,
smokers begin to bear partial externalities by paying a higher price. Total social costs fall 0.43
and 0.87 billion baht respectively. Increased cigarette taxes results in a decrease in the cost of
reduced productivity by 0.31 and 0.61 billion baht, respectively. In terms of health cost, the cost
of COPD fall 0.1 and 0.2 billion baht, respectively. The cost of CHD is reduced by 0.023 and
0.046 billion baht. Next, the cost of treating lung cancer is reduced by 0.0048 and 0.0095 billion
baht. Raising tobacco tax rates also decreases the fire cost, but appears to be the smallest amount.
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7.5

Conclusion

This study estimates the benefits and costs of a 5 and 10 percent increase in tobacco taxation.
The estimates are for changing consumption of tobacco, deadweight loss, expenditure, tax
revenue, consumer surplus, a reduction in social costs (lung cancer, chronic obstructive
pulmonary disease, coronary heart disease, reduced productivity and fires) and net benefits. The
estimates make use of previously derived price elasticities of demand for tobacco, the data from
the 2009 Socio-Economic Survey of Thailand and the report of the cigarette smoking published
by the Thai NSO, the data from the Thai Excise Department and the estimated health costs of
tobacco smoking (Leartsakulpanitch et al., 2007).

The main findings are that increasing tobacco taxation by 5 and 10 percent results in only a small
a fall in consumption. Consumers experience a loss in consumer surplus and an excess burden of
tax or deadweight loss. Both taxes contribute to increased expenditure, tax revenue and the net
benefit of Thai society, including a reduction in social costs. It is noted that increasing tobacco
taxation by 10 percent will produce a greater reduction in consumption and consumer surplus
and health cost savings compared to a 5 percent tax rate.

An increased tax rate will increase tax revenue for the Royal Thai Government. The conclusion
is that tobacco taxation in Thailand is a powerful policy measure for generating higher
government revenue and net benefits, but it does not greatly reduce consumption levels and
social costs.

Chapters 4 to 6 presented estimates of demand of alcoholic beverages and tobacco as well as the
net benefits of increasing alcohol taxation in Thailand. This chapter focuses on the net benefits of
increasing tobacco taxation in Thailand and represents the last empirical work of this thesis. The
following chapter is the concluding chapter in this thesis.
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Chapter 8
Conclusion

8.1

Introduction

This thesis analysed the effects of alcohol and tobacco tax changes in Thailand. An econometric
model was used to investigate the factors affecting the probabilities of drinking and smoking and
the amount spent on the two goods. These estimates were then used to estimate demand
elasticities; i.e. price, income and expenditure elasticities. From these elasticities, the impacts of
increasing alcohol and tobacco tax rates were calculated. The impacts include changes in price,
consumption, deadweight loss, tax revenue, expenditure on alcohol and tobacco, consumer
surplus and net benefit of drinking and smoking. The effects of increasing alcohol and tobacco
taxation on costs (e.g. health, court, police, traffic accident, premature mortality, reduced
productivity and fire) were then estimated and discussed.

Data sources included the household survey data for 2009 and the Report of Cigarette Smoking
and Alcohol Drinking in 2007. The econometric methods used were the Heckman’s two stage
sample selection and the Extended Linear Expenditure System (ELES).

8.2

The main findings

8.2.1 Alcoholic beverages

The explanatory variables that determine the likelihood of alcohol expenditure being consumed
are demographic characteristics, household structure and the likelihood of tobacco expenditure
being consumed. The empirical results in Chapter 4 suggest that factors affecting the probability
of drinking are as follows. Households that consume tobacco will have a higher probability of
spending on alcoholic beverages. Households with heads of older age have a lower probability of
drinking alcoholic beverages compared to household with younger heads. The larger the size of
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the household, the greater the likelihood of consuming alcoholic beverages. Having children
aged below 15 at home tends to decrease the probability of alcohol drinking as does having
adults aged over 60. Households headed by males have a greater likelihood of drinking alcoholic
beverages than those with female heads. Households with family heads attaining postgraduate
levels have higher odds of consuming alcoholic beverages compared to those with other
education levels. When comparing households with farmers that own land; those households
with heads working as entrepreneurs, professionals, labourers and other employees have higher
probabilities of consuming alcoholic beverages. Conversely, those with unemployed household
heads tend to have a lower probability of consuming alcoholic beverages compared with farmers
that own land. Households with heads who are never married, widowed, divorced and separated,
have reduced the probability of participating in alcohol consumption. Finally, households
residing in Bangkok, Central and North regions have a greater likelihood of consuming alcoholic
beverages compared to households in the South.

For those who consume alcohol the findings are as follows. Households with heads who are
employed as entrepreneurs, professionals, labourers and other employees have higher alcohol
consumption levels relative to farmers that own land. Given that households with unemployed
people and working in fishery and forestry drink alcoholic beverages, they consume a greater
amount of alcohol than farmers that own land. Also, households that rent or those whose rent is
paid by others are more likely to spend more on alcoholic beverages than home owners. Finally,
income is positively related to household alcohol expenditure.

Estimates from the econometric models explained in Chapter 4 were used to estimate demand
elasticities for alcohol consumption. Thai households have a committed level of 459 baht per
month for alcoholic beverages. The marginal propensity to consume for alcoholic beverages is
small (.006). Alcoholic beverages have income and expenditure elasticities of 0.22 and 0.18
respectively, suggesting demand is inelastic with respect to both income and expenditure and
positive. Alcohol is, therefore, a normal good. The price elasticity of demand for alcoholic
beverages is -0.25, indicating demand is relatively price inelastic.
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These results suggest that for public health policies using excise taxes to reduce alcohol
consumption is likely to be relatively ineffective. Also, the low price elasticity suggests that
alcoholic beverages are a potential source of greater revenue for the Royal Thai Government.

The estimates of elasticities were also used to evaluate the effects of increasing alcohol taxation
on net benefits when considering two scenarios: 1) assuming heavy drinkers have the same
elasticity as normal drinkers and 2) assuming heavy drinkers have a lower price elasticities of 0.1.

In the case of increasing alcohol tax rates by 5 and 10 percent, respectively, consumption will
fall. An increase in the tax rate causes a reduction in economic surplus, known as the deadweight
loss. An increase in tax will increase expenditure and the Royal Thai Government (via the Excise
Department) will gain additional tax revenue. Consumers experience a fall in consumer surplus.
As excise taxes on alcoholic beverages are increased, total costs; i.e. cost of premature mortality,
cost of productivity loss, health cost, costs of traffic accident, court and police arising from
alcohol consumption fall. The reductions in costs are small but the increase in the total revenue is
high because of the low price elasticity. Finally, the net benefit that accounts for an increase in
expenditure, changes in cost of alcohol consumption and deadweight loss increases, indicating
that Thai society gains a benefit from increasing alcohol taxes. A 10 percent alcohol tax increase
provides greater effects than an increase of 5 percent alcohol tax.

The effects of increasing alcohol taxation are not large reductions in deadweight loss or decline
in costs due to less premature mortality, fewer productivity losses and reduced heath care
compared with costs of traffic accident, court and police.

According to the Report of Cigarette Smoking and Alcohol Drinking in 2007 published by the
Thai National Statistics Office (2007), the number of heavy drinkers is calculated to be around
41 percent of overall drinkers and they consume approximately 75 percent of the total amount of
alcohol (per day on average). Since the estimated price elasticity of demand for the whole sample
is -0.25, the estimates for heavy drinkers should be lower than this given they are less sensitive
to price changes. A value of -0.1 is assumed in this case.
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Assuming the lower the price elasticity of demand, the lower the reduction in consumption and
deadweight loss, social costs and net benefits, but more expenditure and tax revenue and
consumer surplus is generated in comparison to the higher price elasticity.

The conclusion is that alcohol taxation in Thailand is a policy measure which can generate
higher government revenue, but will not greatly reduce consumption levels or costs related to
alcohol consumption. The net effects are that increases in alcohol taxes increase the welfare gain
for Thai society.

8.2.2 Tobacco

The explanatory variables influencing the probability of consuming tobacco included
demographic variables, household structure and the likelihood of alcohol expenditure being
consumed. In summary, the factors affecting the decisions to smoke are as follows. Households
who make the decision to drink alcoholic beverages will have a lower probability of smoking
tobacco. Households with older heads have greater likelihood of consuming cigarettes. Larger
size households have a lower probability of consuming tobacco. Families residing in municipal
areas have a higher likelihood of participating in smoking tobacco. Households with male heads
have a lower probability of smoking cigarettes. Households with heads completing from pre and
primary to high schools and vocational education have lower tendencies to consume tobacco
compared to those with postgraduate levels of education. When examining household
occupation, fishing and forestry workers and labourers have lower probabilities of consuming
tobacco compared with farmers that own land, while entrepreneurs and professionals, as well as
the unemployed, appear to have a higher propensities to smoke tobacco. Tenants who rent land
are less likely to consume tobacco compared to home owners. In terms of marital status,
households with heads who have never married have greater probabilities of consuming tobacco
than households whose heads are married. Finally, families residing in Bangkok, Central and
North in Thailand exhibit a higher likelihood of smoking tobacco than those living in the South.

For those who smoke tobacco, income has a positive impact on tobacco expenditure. Given the
households with older household heads make the decision to smoke, they have a lower
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consumption of cigarettes relative to those with younger household heads. Households that have
greater numbers of family members have a lower expenditure on cigarettes. Having adults aged
60 or over at home implies an increase in tobacco expenditure. Household with female heads, are
less likely to consume cigarettes given the decision to smoke. For occupation types, being an
entrepreneur and professional, labourers and other employees, working in forestry and fishing
and being unemployed have greater expenditure on tobacco than farmers that own land. Given
the head of the households who work in fishing and forestry, labourers decide to smoke, they
will spend more compared with farmers that own land. Given households who rent properties
smoke, they will consume more than those who own homes. Finally, tenants who rent land
appear to consume more tobacco than do home owners.

The derived parameters from the models explained in Chapter 4 were employed to estimate
demand elasticities. It is estimated that Thailand’s households have a subsistence level of 159
baht per month for tobacco that is a minimum amount required to satisfy basic needs. The
income elasticity of demand for tobacco is estimated to be 0.34, suggesting that tobacco is a
normal good. In general, households tend to purchase tobacco less than proportionally with
respect to a rise in income. The expenditure elasticity for tobacco is calculated to be 0.29. The
price elasticity for tobacco is estimated to be -0.27. This indicates that tobacco has relatively
inelastic demand.

The main findings are that increasing tobacco taxation results in a relatively small fall in
consumption. Consumers experience a loss in consumer surplus and an excess burden of tax
(deadweight loss). There would be increases in expenditure, tax revenue and net benefit (an
increase in expenditure and a change in social costs which compensate for deadweight loss).

8.3

Limitations of the study

The limitations of this thesis include the lack of available data on individual alcoholic and
tobacco products (i.e. beer, spirits and wine, cigarettes and non-cigarettes or roll-your own
(RYO)). Given broad alcoholic beverage categories in the dataset, it is not possible to examine
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cross-price elasticities among beer, spirits and wine or whether they are complement or substitute
goods. Similarly, it is not possible to examine substitution among types of tobacco, such as
cigarettes and RYO given the single amount spent on tobacco products surveyed by the 2009
Socio Economic Survey of Thailand.

There is a lack of price data in the household survey. Only expenditure data are available.
Without price data, one cannot estimate price elasticity of demand using many of the standard
consumer demand models. However, as it has been demonstrated in this thesis, the ELES does
allow estimation.

There is no accounting in the modelling for the possible impacts of anti-smoking policy variables
such as health education and advertising bans. Apart from price, income and demographic
variables, public policy variables would be expected to also affect consumption of alcohol and
tobacco.

There are difficulties in distinguishing between private costs of drinking and smoking and
external costs. Therefore, in calculating net benefits, only total costs are included.

This thesis only examines demand for alcoholic beverages and tobacco in Thailand and the
supply for both goods is assumed to be perfectly inelastic. Furthermore, the estimates of total
benefits are more likely to be under-estimates because there are no estimates of loss of producer
surplus.

The imposition of excise tax on alcoholic beverages and tobacco raises more issues in terms of
the distribution of the tax burden among high, middle or low income classes. It seems
appropriate to extend further research associated with the distribution of tax burden for different
social groups. There is, therefore, scope for a research topic into the equity considerations of
alcohol and tobacco taxation.
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8.4

Implication and policy responses

Given demand for alcoholic beverages and tobacco is relatively inelastic, increased alcohol and
tobacco taxes will result in only modest decreases in consumption levels but increased
government tax revenues. Therefore, alcohol and tobacco tax policies can be considered as
effective policies in raising government tax revenues in Thailand, but relatively impotent
instruments to reduce consumption among drinkers and smokers.

Apart from a minimal reduction in consumption, these alcohol and tobacco excise taxation are
regarded as efficient tools in that they result in small distortions of consumption decisions.
However, they are inefficient tools for public health policy because an increase in tax on alcohol
and tobacco produces only a modest reduction in consumption.

Excise taxes on alcoholic beverages and tobacco have a role to correct costs associated with
drinking and smoking. There is a case for government intervention which can be achieved by
imposing taxes on these activities. Since the social costs of alcohol and tobacco consumption
measured by a percentage of GDP are quite large, a reduction in alcohol and tobacco
consumption (in litres or packs per year) will result in a fall in their major costs (health care
costs, cost of premature mortality and cost of reduced productivity).

Without other alcohol and tobacco control policies to coordinate with taxation policy, the rise in
alcohol or tobacco tax rates will only contribute to small decreases in alcohol and tobacco
consumption, and, therefore, not significantly reducing costs. Therefore, alcohol and tobacco
control policies would be more effective in helping to reduce the adverse costs of alcohol and
tobacco.

Although excise taxes on alcoholic beverages and tobacco result in a minimal reduction in
consumption, they may help to curb the consumption among youths and young adults. This is
because their price elasticities of demand for alcoholic beverages and tobacco are generally
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thought to be higher than the price elasticities among adults (Smith, 2005). Therefore, alcohol
and tobacco excise taxation may be a useful measure with regard to government intervention.

One aspect of increasing alcohol and tobacco tax rates is how much tax revenue increases
alcohol and tobacco tax rates can generate for the Royal Thai Government. It is argued that
increasing alcohol and tobacco tax rates for a given range of inelastic demand for alcoholic
beverages in the short-run will continue to raise tax revenues. However, at very large tax rates
drinkers and smokers may substitute taxed for untaxed products such as homemade alcohol or
illegal tobacco products which would lower tax revenues.
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