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FOREWORD

In 1999, the World Bank published “Curbing the Epidemic: governments and the economics of tobacco
control”, which summarizes the trends in global tobacco use and the resulting immense and growing
burden of disease and premature death. By 1999, there were aready 4 million deaths from tobacco each
year, and this huge number is projected to grow to 10 million per year by 2030, given present trendsin
tobacco consumption. Already about half of these deaths are in high-income countries, but recent and
continued increases in tobacco use in the developing world is causing the tobacco-rel ated burden to shift
increasingly to low- and middle-income countries. By 2030, seven of every ten tobacco-attributable deaths
will be in developing countries. “Curbing the Epidemic” also summarizes the evidence on the set of
policies and interventions that have proved to be effective and cost-effective in reducing tobacco use, in
countries around the world.

Tax increases that raise the price of tobacco products are the most powerful policy tool to reduce tobacco
use, and the single most cost-effective intervention. They are aso the most effective intervention to
persuade young people to quit or not to start smoking. Thisis because young people, like others with low
incomes, tend to be highly sensitive to price increases.

Why are these proven cost effective tobacco control measures —especially tax increases— not adopted or
implemented more strongly by governments? Many governments hesitate to act decisively to reduce
tobacco use, because they fear that tax increases and other tobacco control measures might harm the
economy, by reducing the economic benefits their country gains from growing, processing, manufacturing,
exporting and taxing tobacco. The argument that “tobacco contributes revenues, jobs and incomes” isa
formidable barrier to tobacco control in many countries. Are these fears supported by the facts?

In fact, these fears turn out to be largely unfounded, when the data and evidence on the economics of
tobacco and tobacco control are examined. The team of about 30 internationally recognized expertsin
economics, epidemiology and other relevant disciplines who contributed to the analysis presented in
“Curbing the Epidemic” reviewed alarge body of existing evidence, and concluded strongly that in most
countries, tobacco control would not lead to a net loss of jobs and could, in many circumstances actually
generate new jobs. Tax increases would increase (not decrease) total tax revenues, even if cigarette
smuggling increased to some extent. Furthermore, the evidence show that cigarette smuggling is caused
at least as much by genera corruption as by high tobacco product tax and price differentials, and the team
recommended strongly that governments not forego the benefits of tobacco tax increases because they
feared the possible impact on smuggling, but rather act to deter, detect and punish smuggling.

Much of the evidence presented and summarized in *Curbing the Epidemic” was from high income
countries. But the main battleground against tobacco use is now in low- and middle-incomes countries. |f
needless disease and millions of premature deaths are to be prevented, then it is crucia that developing
counties rai se tobacco taxes, introduce comprehensive bans on al advertising and promotion of tobacco
products, ban smoking in public places, inform their citizens well about the harm that tobacco causes and
the benefits of quitting, and provide advice and support to help people who smoke and chew tobacco, to
quit.

In talking to policy-makers in developing countries, it became clear that there was a great need for
country-specific analytic work, to provide abasis for policy making, within a sound economic framework.
So the World Bank and the Tobacco Free Initiative of the World Health Organization (as well as some of



the WHO regiond offices and severd other organizations, acting in partnership or independently) began to
commission and support analysis of the economics of tobacco and tobacco control in many countries
around the world.

The report presented in this Economic of Tobacco Discussion Paper makes a valuable contribution to our
understanding of the issues and likely economic impact of tobacco control in a specific country setting.
Our hope is that the information, andysis and recommendations will prove helpful to policy makers, and
help result in stronger policies to reduce the unnecessary harm caused by tobacco use.

Joy de Beyer

Tobacco Control Coordinator
Health, Nutrition and Population
World Bank
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PART |. INTRODUCTION AND METHODOLOGY

INTRODUCTION

Smoking carries serious risks to health. Tobacco use can cause breathing problems, increased
heart rate, asthma, impotence, infertility, and higher concentrations of carbon monoxidein
blood. The long-term risks include heart atack, stroke, lung cancer and other cancers
(esophagus, larynx, oropharynx, pancreas, urinary track, kidney, ssomach and hemotopoietic
tissues), and chronic obstructive lung diseases (chronic bronchitis and emphysema). Cigarette
smoke is dangerous not only for smokers, but also for other people around them who inhde
their smoke (passive smokers). Passive smoking can result in sudden degth in babies, breathing
diseases and middle ear disease in babies and children, and lung cancer, strokes and heart
attacks in adults.

Tobacco usein Indonesia

Many smokers underestimate the risk of smoking. The 1999 Adolescent Reproductive Hedlth
Survey questioned 8,068 young people aged 15 to 24 yearsin 20 citiesin 4 provincesin
Indonesia. The survey showed that 97.3 percent of these adolescents knew something about the
risks of smoking, but 46.6 percent of them had smoked cigarettes—81.9 percent of males and
8 percent of females. These adolescents started smoking at an average age of 15.7 years—15.7
years for mae and 16.5 years for femae. The high percentage of adolescent smokers could
result from everyday socid interactions. Boys, in particular, often find it hard to rgect offers of
cigarettes from friends.

The addictive effect of nicotine makes quitting very difficult for smokers. Among Indonesian
youth who had smoked, 84.9 percent stated that they had tried to stop smoking twice on
average (Demographic Ingtitute 1999). According to the World Bank (1999), 98 percent of
smokers who try to quit without help from others start smoking again within ayear. Therefore,
thereisaneed for ajoint intervention from the government, nongovernmenta organizations
(NGOs), and related organizations to ded with the smoking problem.

In their sudy of 149 schoolsin Semarang Centrd Java, Smet et d. (1999) surveyed atotal of
6,276 youth aged 11, 13, 15, and 17. Their results show that smoking prevalence increases
during the teenage years. from 8.2 percent for 11 year oldsto 38.7 percent for 17 year olds.
That study aso found that mae youth were mogt likely to smoke if their close friends or older
brothers were smokers.

The longitudina Indonesian Family Life Survey indicates that smoking prevaence in the generd
population over 15 years old was 33.5 percent in 1993, 30.5 percent in 1997, and 30.1
percent in 1998. Smoking prevaence in males during this period was 68 percent, 63.4 percent,
and 59 percent respectively. The 1995 Nationa Socio-Economic Survey (Susenas) showed a
smoking prevaence of 31.0 percent for al adults and 61.2 percent among men (Adioetomo et
al. 2001).



According to the Demographic Inditute (2002) in astudy using data from the Indonesian Family
Life Survey, average per capita annua cigarette consumption of smokers 15 years and older
was 3,492 piecesin 1993, 4,145 piecesin 1997, and 4,261 piecesin 1998. De Beyer and

Y urekli (2000) using USDA data and the MarketFile database, found that cigarette
consumption increased 159 percent (from 33 billion to 84 billion pieces) between 1970 and
1980, 67 percent (from 84 hillion to 141 billion pieces) between 1980 and 1990, and 47
percent (from 141 billion to 208 billion pieces) between 1990 and 1999. Between 1990 and
1996, the per capita consumption of clove cigarettes (called “ kreteks’) increased by 26
percent, while the per capita consumption of al cigarettes increased by 38 percent.

Tobacco Control Policies

The government of Indonesia has implemented some tobacco control measures, including
regulations to protect passive smokers from exposure to secondhand smoke. Although recent
tax increases have raised red cigarette prices, the high level of samoking prevaencein Indonesia
is probably closdy related to the (ftill) low price of cigarettes. Thereis dmost no punishment for
violations of tobacco control policies, and non-complianceis a problem. In 1991, the
government began requiring cigarette manufacturers to include awarning label on every cigarette
pack. The message—" Government warning: Smoking damages hedth”—was intended to
reduce smoking and provide information about the danger of smoking. However, the sze of the
warning is smdl, and contracry to recommended “best practice’ thereis only asingle warning
rather than a variety of specific, clear and strongly worded warnings. An empirical study shows
that the label has not been effective in reducing cigarette consumption in Indonesia
(Demographic Ingtitute 2002).

The government has established no-smoking areas in public places such as government and
business offices, hogpitals, and restaurants. These efforts too have been ineffective in decreasing
tobacco consumption in Indonesia because the no-smoking bans themsdlves are rarely
enforced.

To try to reduce cigarette consumption and encourage people, especidly youth, not to start
smoking, the government banned tobacco advertisng in eectronic media, then softened thisto
alow broadcagting of cigarette commercias between the hours of 21:30 to 05:00 locd time
only. However, this was overruled in 2002 by a Telecommunications Law that alows
unresticted advertisng, except that the commercias may not show cigarette products or people
smoking. The Indonesian non-clove cigarette manufacturers association (GAPRINDO) sated
that they have followed government regulation PP No. 81/1999 about cigarettes and hedth. But
the government regulations are wesk. Even though the cigarette commercias on televison have
been accompanied by the warning that smoking is dangerous to hedth, the duration of the
warning is so brief that the audience cannot read and absorb it (Media Indonesia).

In 1999, government regulation PP 81/1999 sat maximum levels of nicotine and tar for every
cigarette sold in Indonesiaat 1.5 mg of nicotine and 20 mg of tar, to take effect within 2-5
years, depending on the type of product. PP38/2000 extended the adjustment periods allowed
before the limits took effect to 7 years for machine-rolled clove cigarette (kretek) manufacturers



and 10 years for hand-rolled kretek manufacturers. To anticipate the demand for low-nicotine
tobacco, the Board of Forestry and Plantation Research and Devel opment produced tobacco
vaietieswith low leves of nicotine (around 2 percent) compared to those previoudly used with
nicotine levels of 5 to 7 percent (Customs and Excise 2001. However, lower levels of nicotine
and tar do not guarantee lower risks to hedlth from smoking, and after strong protests from
farmers that the measure had resulted in ciagrette companies offering them much lower prices
for their tobacco, the maximum levels were repeded by PP19/2003.

In addition to non-economic tobacco control efforts, pricing policy could aso be used to
discourage tobacco consumption. Many countries increase cigarette prices by increasing the
tobacco excise tax. Almost every country has levied excise taxes on tobacco products as an
easy way to increase state revenue. The nature of tobacco demand, which changes reatively
little in response to price increases, has made excise tax increases a favorite way to increase
date revenue. As more and more research has found that tobacco products have the potential
to damage hedth, some governments are applying a heavy tax rate for the purpose of protecting
public health (Chaoupka et a. 2000).

Increasing cigarette excise taxes generdly increases cigarette prices, as manufacturers pass al
or part of the excise increase on to consumers. Many studies indicate that increasing price will
result in adecrease in cigarette consumption (Adioetomo et al. 2001; Chal oupka 1999; WHO
1999; Townsend 1996). Reasons for raising the cigarette excise tax include the need to raise
government revenue, the belief that smokers should pay for the burden they impose on others,
and the desire to protect children and passive smokers (Warner et a. 1995).

The cigarette retail price is determined by the price of the raw materias, other materials used,
market factors and the excise tax. To increase the price of cigarettes, the government increases
the excise tax on tobacco products. A study by Adioetomo et a. (2001) using cross-sectiond
household level data shows that in Indonesia, the impact of a 10 percent increase in cigarette
price would decrease consumption by 6.1 percent. The low-income group is more sendtive to
price changes, and shows a gregter decrease in consumption than the high-income group when
pricesrise,

Cigarette excise tax revenues have increased in recent years. In 2001, excise tax revenuein
Indonesiawas Rpl17.6 trillion, Rp22.3 trillion in 2002, and Rp26.1 trillion in 2003. Cigarette
excise taxes are an important part of total revenue. According to the Minister of Finance
(2000), 1998/1999 totd tax revenue was around Rp72980.8 hillion, of which about 10 percent
(Rp7290.5 hillion) came from cigarette taxes. Cigarette excises dominate excise taxes, which
contribute 7.3 percent of the government’ s domestic revenues. In budget year 1999/2000, the
tobacco excise tax revenue was 97 percent of the total excise tax revenue. The contribution of
the tobacco excise tax to total excise revenue shows a continudly increasing trend: 88.9 percent
in 1991/1992, 94 percent in 1993/1994, 95.3 percent in 1996/1997, and 96.6 percent in
1998/1999.

As one of the strategies to increase cigarette excise tax revenue in Indonesia, the government,
through the Finance Department, established a cigarette excise tax policy to dlow it to ether



change the minimum retail sales price of cigarettes or the tax rate. While either changeis
possible, the government has more often changed the minimum sales price than the tax rate.

Adioetomo et al. (2001) showed that concern that increasing cigarette taxes might decrease
government revenue is not well founded. The study predicted that a 10 percent tax increase that
raised prices by neary 5% would lower cigarette consumption by 3 percent, and increase
government revenue from excise tax by 6.7 percent. A study by de Beyer and Y urekli (2000)
using time series data for the period 1980 to 1995 showed smilar results: a 10 percent tax
increase would increase government revenue by 8 percent. Thisresult is strongly connected with
relatively indadtic price dadticity of cigarette demand.

The economic crigsthat began in Indonesiain mid-1997 decreased peopl€ srea income,
which affected cigarette demand. The 1999 Adolescent Reproductive Survey showed that 4.1
percent of youth stated that they had reduced the quantity of cigarettes they smoked as a result
of the economic criss

Adioetomo et d. (2001) studied the demand for cigarettesin Indonesia from the micro point of
view, using household cross-sectiona data. To complement that anaysis, this study uses
aggregate time series data to estimate the impact of price increases on cigarette consumption in
Indonesia and to predict the impact that further tax increases might have on consumption.

Objectives of the Study

Thisreport provides an overview of theimpact of tax rate increases and price increases on
cigarette consumption and government revenue in recent years. Using aggretate time series data,
it estimates the cigarette demand function parameters and the price eagticity of demand;
caculates the tax eladticity of price (the extent to which tax increases are reflected in price
increases); and smulates the impact of increasesin the tobacco excise tax on government
revenue.

METHODOLOGY

This study uses two groups of data: yearly data with observation periods from 1970 to 2001,
and monthly data with observation periods from January 1996 to June 2001. Since the
estimation modds and forms of the variables used in the two data sets are alittle bit different,
their methodological specifications are presented separately.

Descriptions of Variables

Annual Data

The dependent variable used in the yearly andysisistota cigarette consumption per adult per
year. The independent variables (described below) are the price of cigarettes, per capita
income, adummy varigble for the impact of the economic criss, atrend variable, and adummy
variable for the years when the government warning “ Smoking damages hedth” gppeared on
packages. The price variable was tested to determineif it is endogenous.



Consumption

Cigarette consumption is measured in packs of 16 pieces per potential smoker per year. We
assumed that potentia smokers were al Indonesians 15 years of age or older. Cigarette
consumption was cal culated by dividing the total cigarette consumption by the population 15
years and over. Tota cigarette consumption was ca culated by adding total production and
imports and subtracting exports. The cigarette production data were obtained from the United
States Department of Agricultura reports (USDA) (1970-2001) and includes dl types of
filtered and non-filtered cigarettes. The export and import data are from the Food and
Agriculturd Organization (FAO)/United Nations (UN) (1970-2001). Population data are from
the UN.

Price of Cigarettes

Redl average annua cigarette price was estimated from the adjusted trend of the tobacco
consumer price index (CPI) and the 1999 nominal price (Adioetomo et a. 2001). Adioetomo
et a. used the Nationa Socio-Economic Survey (Susenas), and from the consumption module,
found 21999 nominal cigarette price of Rp2725 per pack (16 cigarettesin each pack) at the
household level. This priceisaunit vaue, calculated from the total expenditure for tobacco
divided by the quantity of cigarettes consumed.

The CPI for tobacco aone is unavailable, so this study used the CPI for tobacco and acoholic
beverages. Thisis acceptable, because dcohal’ s share in these expendituresis smdl and the
index is dominated by tobacco products. The Nationa Socio-Economic Survey shows that the
proportion of acohol expenditure to total expenditure is 0.12 percent in 1990, 0.11 percent in
1993, 0.08 percent in 1996, and 0.14 percent in 1999. The proportion of tobacco (including
betdl) in total expenditures was 4.69 percent in 1990, 4.95 percent in 1993, 4.44 percent in
1996, and 5.96 percent in 1999. The proportion of betel expenditure to total expenditureis
very low because betel consumption is not as common a habit as cigarette smoking. The 1998
IndonesiaFamily Life Survey showed that tobacco use prevalence was 32 percent (60 percent
for males and 7 percent for females) and betel chewing prevaence was 1.7 percent (0.2
percent for males and 3 percent for females) (Demographic Ingtitute 2002).

The tobacco CPI (including alcohol beverages) is available from 1978 to the present. Before
1978, the tobacco and dcohol CPl was not available; it was mixed in with other goods and
services. So for the period 1970 to 1977, tobacco CPIs were estimated from the CPIs
containing other goods and services, including tobacco, with the 1978 tobacco CPI as the base.
The red price of cigarettes was caculated by using the general CPI for the year 1996 as its
base (1996 = 100). The sources of both CPIs are the Indonesia Central Bureau of Statistics.

Income

Per capitaincome is calculated from GDP and total population data from the Central Bureau of
Statigics. Therea GDP per capitais cdculated by dividing the nomind GDP per capita by the
GDP deflator using the year 1996 as the base (1996 = 100).



Tax

The tobacco excise tax in Indonesia depends on both tax rate and minimum retail saes price.
The tax rate depends on the type of tobacco product and the production scale of tobacco
companies. The types of tobacco products include hand-rolled kreteks, machine-rolled kreteks,
mechine-rolled white cigarettes (conventional cigarettes), cut tobacco, and others. For example,
according to the March 2000 regulation, the cigarette tax for machine-rolled kreteks is 28 to 40
percent; for machine-rolled white cigarettes, it is 28 to 38 percent; and for hand-rolled kreteks,
it is 12 to 20 percent. The government sets the minimum cigarette retail sdes price (RSP). The
minimum RSP aso varies by type of tobacco product and production scae (large, medium, or
amdl) of the manufecturer.

To amplify the tax caculation, the average tax value per pack (16 pieces), cdculated from the
total tobacco excise tax revenue, is divided by the quantity of tobacco consumed. Both data are
obtained from the Director General of Customs and Excise (unpublished data). The dataare
available only from 1979 to 2000. For the 1970 to 1978 period, the total excise tax revenue
and the quantity of cigarettes consumed are projected based on time-trends.

Economic Criss

The economic crigsin Indonesia began in 1997 and affected dl agpects of society, including the
politicd and socid. It caused red income to decrease drastically, thus reducing individud
purchasing power. This reduction in purchasing power is assumed to have affected cigarette
consumption. Therefore, adummy variable was included in the mode to represent the periods
before and after the crigs. Itsvalueis O for the 1970-1996 period before the crisis, and 1 for
the 1997-2001 period.

Trend

This variable represents the change in aggregate demand for tobacco products over time. The
aggregate demand for cigarettes can be affected by changes over time in demographic structure,
taste, and other variables, which are not explicitly captured in the other explanaory varidblesin
the demand modd.

Government Warning

Asaway of spreading information about the dangers of smoking, the government has required
al cigarette manufacturers, since 1991, to put the following message on each cigarette pack:
“Governmert Warning: Smoking damages hedth.” The impact of thiswarning was andyzed by
including adummy variable with the value of 1 for the period 1991 to 2000 and O for other
years. In 1999, the government changed the warning statement to read “ Smoking can cause
cancer, heart attack, impotence, and pregnancy disorder and fetus death”. But even today,
many tobacco companies till use the old warning statement.

Table 1 shows the descriptive satistics for the variables used in the demand modd. The number
of observationsis 32. For the 1970-2001 period, average cigarette consumption was 62
packs/year for the population aged 15 years and older. The lowest value was 29
packs/capitalyear, and the highest value was 92 packs/capitalyear. The average redl price
(1996 = 100) was Rp1243 per pack, and the average real tax was Rp311/pack or 25 percent.



Table 1: Descriptive Statistics for Variables Used, Annual Data 1970-2001

Cigarette

Real Price of

Real per Capita

Descriptive Consumption Cigarettes Real Excise Tax Income
Statistics (packs of 16 (Rp/pack) (Rp/pack) (Rplyear)
pieces) PP Py
Mean 62.36 1242.86 311.26 1,603,825
Median 63.51 1242.49 296.26 1,491,188
Maximum 92.14 1758.16 506.49 2,789,804
Minimum 29.33 1011.15 249.91 358,995
Std. dev. 17.73 152.77 61.76 689,202
Skewness -0.10 1.12 1.63 -0.04
Kurtosis 2.25 5.23 4.99 2.16
Jarque-Bera 0.801 13.309 19.354 0.943
Probability 0.670 0.001 0.000 0.624
Observations 32 32 32 32

Only the data for cigarette consumption per pack and real per capitaincome show a norma
distribution, according to the Jarque-Berratest of normality. The skewness anadlyss revedls that
the real excise tax per pack is more skewed to the right than other variables. In the kurtosis
andysis, the red price of cigarettes and the red excise tax are more peaked than other

variables.

Table 2 showsthat the redl price and red excise tax on cigarettes have a weak negative
correlation with cigarette consumption. The red income per capita has a strong positive
correlaion with cigarette consumption. The excise tax is part of the cigarette price, and they are
positively correlated.

Table 2: Corrdation between Variables, 19702001

Cigarette Real Price of Real Excise Tax | Real per Capita
Consumption Cigarettes (Pr) (Tax16r) Income
(Cons16) (Gdp_capdef)
Consl6 1.000 -0.069 -0.131 0.938
Pr -0.069 1.000 0.584 -0.084
Tax16r -0.131 0.584 1.000 -0.145
Gdp_capdef 0.938 -0.084 -0.145 1.000
Monthly Data

The monthly data used are from January 1996 to June 2001. This period was chosen because
of avalability. The use of monthly data provides a greater number of observations than yearly
data. However, some gpproximation and adjustment were required with the monthly data,

described bel ow.

Aswith the annua data, the variables used in the monthly data demand function are cigarette
consumption, cigarette prices, per capitaincome, acriss dummy, and atrend dummy. In

addition, aregulaion dummy isincluded. Below are the ca culations and the gpproximations
used to obtain the variable values.




Cigarette Consumption

Thetotd cigarette consumption variable is gpproximated from the totd number of cigarette
packs producers and importers registered for domestic consumption with customs, when they
purchased excise tax labels. The cigarette consumption per capita data used in the regression is
the tota consumption of cigarettes divided by the population of Indonesiaover 15 years old.
The unit of measurement isin packs per capita (16 cigarettes in each pack). The tota cigarette
consumption is unpublished data owned by the Director Generd of Customs and Excise,
Department of Finance, Indonesia. The population data above 15 yearsis only available on a
yearly basis from the Centra Bureau of Statigtics. It isinterpolated to amonthly basis by an
exponentid growth method.

Price of Cigarettes

The method for estimating the price of cigarettesis Smilar to that used with the yearly data. The
redl price of cigarettes was obtained by dividing the nomind price of cigarettes by the monthly
generd CPI for 43 citiesin Indonesia, using the 1996 constant price asthe base. Asinthe
yearly data, the nomind price of cigarettes is estimated from the monthly CPI of tobacco
products and acoholic beverages, available from the Central Board of Statistics. The nomina
price in February 1999 was an average price obtained from the study by Adioetomo et d.
(2001) using the 1999 National Socio-Economic Survey data conducted by the Central Bureau
of Statigtics in February 1999. The price variable was obtained by dividing tota household
expenditure on cigarettes by the quantity of cigarettes consumed.

Income

Red nationd income per capitais cdculated by dividing the monthly nationa income of
Indonesia (in current prices) by the tota population of the country. The resulting number is
divided by the monthly general CPI. The nationd income s the gross nationd product (GNP)
minus net indirect taxes and depreciation. The GNP isthe GDP plus the net factor income from
abroad. The red nationd income per capita caculated in thisway should be a proper
representation of income before direct tax.

Indonesia does not publish monthly nationa income figures. Therefore, monthly nationa income
was gpproximated from the quarterly nationa income data, adjusted by the growth of monthly
generd CPI figuresto obtain monthly nationa income figures. The sources of the data are the
Centrd Board of Statistics and the Bank of Indonesia.

Tax

The average cigarette excise tax per pack (16 pieces) was calculated by dividing the tota excise
tax revenue for tobacco products by the monthly quantities of the following tobacco products:
mechine-rolled kreteks, hand-rolled kreteks, machine-rolled white cigarettes, klobots (corn-
husk cigarettes), cigars, and cut tobacco. The data were obtained from the Director Generd of
Customs and Excise (unpublished data).

Crigs Dummy
The criss dummy variable represents the period since the economic criss began in Indonesia. It
has avaue of 0 from January 1996 up to May 1997, and 1 from June 1997 until the end of the



observation period. The crissis defined as the period that began with the mgor risein the
generd CPI for Indonesia and resulted in large increases in overal domestic prices, which
caused economic losses to al economic agents.

Trend
The trend variable is the same as for the annua data.

Regulaion Dummy

The price and excise tax regulations affect consumption mainly through their effects on cigarette
prices. However, consumers may change their buying patterns in anticipation of the effects of
new regulations. To capture the effect of regulations, adummy variable is used. The Finance
Department of the Republic of Indonesia through the Director Genera of Customs and Excise
issued severa new regulations concerning the excise tax on tobacco products during the lagt five
years. The regulation dummy variable has avdue of 1 for months when anew regulation was
issued, and O for months when no new regulations were issued.

The regulations can be classified into 3 categories by purpose:

(1) to increase the minimum retall sales price,

(2) to increase the excise tax rate, and

(3) to change the manufacturer’ s classfication in the production limits categories.

The retal priceisthe price paid by consumersto retallers. The excisetax isincluded init, as
noted on the excise tax labd. The minimum retall sdes priceisthe lowest sales price assgned to
atobacco product manufactured at a certain rate, and is the basis for caculating the
manufacturers tax ligbility, given the goplicable tax rate.

Table 3 summarizes the types of regulations and their announcement dates. The table shows that
the government changed the minimum retail sales price more often than the excise tax rate.



Table 3: Types of Regulations and Their Announcement Dates

Date of the Ipcreasing thg Changing the Changing th?
No. Minimum Retail . Manufacturer’s
Announcement . Excise Tax Rate e
Price Classification
1 29 March 1996 @)
2 25 February 1997 0O
3 27 February 1998 0O
4 31 March 1999 @)
5 29 March 2000 )
6 30 October 2000 ) (0}
7 27 March 2001 ) (0} @)
8 29 June 2001 )
9 23 September 2001 0O
& = The excise tax rate was decreased for small-scale manufacturers

Monthly data available consst of 66 observations for al variables (Table 4). In our observation
period, Indonesians over the age of 15 consumed, on average, 8.5 packs of cigarettes per
month, with a standard deviation of 2 packs. The average redl price per pack was Rp1338.2.
During the ladt five years, average monthly nationa income per capita was Rp205400. The
average monthly real excise tax per pack was Rp352.9—about 26 percent of the real cigarette
price.

Table 4: Descriptive Statisticsfor Monthly Data Variables, January 1996-June 2001

N Cigarette Real Price of Real Per Real Excise
Descriptive - - .
Statistics _ Consumption _Clgarettes C_aplta Income _ Tax
in packs/month| in Rp/pack in Rp/month in Rp/pack
Mean 8.5 1,338.2 205,400 352.9
Median 8.7 1,308.5 202,921 316.6
Maximum 13.8 1,671.2 245,301 540.0
Minimum 4.1 1,047.9 179,491 2554
Std. Dev. 2.0 162.4 17,359 80.1
Skewness 0.1 0.5 0.7 1.1
Kurtosis 3.5 2.1 2.9 2.7
Jarque-Bera 0.9 5.0 4.8 12.4
Probability 0.7 0.1 0.1 0.0
Observations 66 66 66 66

If we use a 95% confidence level, dmogt dl of the varigbles follow anormd distribution; the
red excisetax per pack isthe exception. All of the variables have postive skewness, which
means their distribution has aright tail, especialy the redl excise tax. The kurtosis value
measures the flatness of the digtribution, with avaue of 3 for anorma distribution. Compared
to the others, the cigarette consumption is more peaked, and the red price of cigarettesis
flatter.

Theoretical Framework

In amicroeconomic context, the utility of a cigarette consumer depends on the quantity of
cigarettes consumed, and is congtrained by the level of income and the price of cigarettes and
other goods. For instance, if we describe cigarettes as X; and other goods as X,, the objective
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of aconsumer isto maximize hisher utility within the congraint of hisher income. The
specification could be written as:

(11) Max U = U(Xl, Xz),SJbJGCttO' = P]_ X1+ P2 Xz
In above representation, we assume that more cigarettes are desirable, regardless of whether

they endanger the hedlth of consumers. The demand for cigarettes resulting from utility
maximization can be described as:

@2 *1=T(R1) (pyndick and Rubinfeld 19984)

Equation 1.2 shows a direct demand function where an individud’s demand for cigarettesis
determined by price and income. If the cigaretteis anorma good, then the price and quantity of
cigarettes have a negative relaion. The relationship between income and quantity of cigarettes
consumed is positively Sgned.

The modd used follows a Cobb-Douglas demand function, with an an exponentid relationship
assumed between the independent variables and cigarette demand.

(1_3) Ct = PCtaYtb Xitc

C, isthe per capita cigarette consumption; Pc; isthe red cigarette price varigble; Y; isthered
per capitaincome; and Xi; represents other variables that affect consumption. Logarithmic
operators can transform thisinto alinear function. The naturd log (In) is often used.

(14) InC; =a InPc; + bInY; + ¢ In Xi;

Model Specifications

Annual data

In the estimation modd, two aternative periods of observation were considered: the pre-crisis
period 1970-1996 and the period 1970-2001, which included the criss.

For the pre-crisis period, four models were used. The first model was alog-linear demand
function, in which the independent variables were redl price and red income.

(15) InC, =a, +a,InPc, +a,InY,

The second modd included a dummy varigble representing the period after the government
meade the cigarette manufacturers include a hedth warning on their cigarette packs.

(16) InC, =b,+b,InPc, +b,InY, +b,B
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In the third modd, atrend variable was inserted to represent dl other factors that could
influence the demand function.

17) INnC, =f,+f, InPc, +f ,InY, +f ;t

The fourth mode included alagged dependent variable to capture addiction to cigarettes. Such
ademand function is caled amyopic modd, which represents current demand as a function of
current price and a measure of past consumption (Becker et a. 1994).

(18) INC, =f ,+f,InPc, +f ,InY, +f ;InC,_,

For the crisis period 1970-2001, the model specifications are smilar, except that adummy
representing the crisis period isincluded (Equations 1.9.1-1.9.3). Cr isadummy varigble
representing the difference between the pre-crisis data (1970-1996) and the data during the
economic crigs (1997-2001).

(19.1) INC; =tg+t1InPc +toInY; +t 3B+t 4Cr

(192) In Ct =V +V 1|n PCt +Vv 2 |nYt +Vv 3t +V 4Cf

(193 NCt =do *+azInPe; +a2In¥; +a3Cr

Monthly data

Like the yearly modd, the monthly mode is derived from the classic demand function for one
commodity. To obtain the price and income eadticity of cigarette demand, the variables are
transformed to a naturd logarithmic form.

(1.10) In th :bo +b1InPt +b2InYt

Other independent variables are dso included to explain cigarette demand in Indonesa—
dummy variables representing the impact of the economic crisis and the time trend.

(1.11) InC, =a, +a,InPc, +a,InY, +a,Cr

(112) INC, =f ,+f, InPc, +f ,InY, +f .t

The effect of addiction isincluded using alagged dependent varigble (monthly cigarette
consumption) following the Becker myopic modd specification

(1.13) InCi=by+b,InPc +b,InY +b InC,,

12



To check if there is a problem of endogeneity or smultaneity between consumption and the
price variable, we conducted a Hausman test. The price equation used to test for endogeneity of
cigarette demand is specified asfollows:

(1.14.1) InPct =Yp +d1InTax +921n%
(1.14.2) InPc; =9, +9, InTax +9, InY; +4,Cr
(1.14.3) InPc; =0, +9, InTax. +9, InY; +d, Regr.,

The dummy varigble approximates the effect of new regulations on the cigarette excise tax. A
lagged dummy regulation varigble is also consdered, because the new regulation may not
influence cigarette producers and consumersin the month that it isissued because producers
might have a stock of excise tax labels purchased previoudy.

Estimation M ethods

The estimation method used is ordinary least squares (OLS). It estimates the parametersin a
regression equation, which minimizes the sum of the squares of resduds. Given the assumptions
of the OLS method, the result isthe best linear unbiased estimator (BLUE) of the parameters. If
there are any violationsin the OL S assumptions, then the estimate may not be the BLUE, and
the estimation method needs to be reconsidered. In this study, we used time series data, in
which the mogt frequent violation is of the assumption of no serid correlation or autocorrelation.

Autocorreation is a condition where the errors of the regression are correlated across time
periods. It does not affect the unbiasedness or consistency of the OL S estimators, but affects
ther efficiency. The standard errors resulting from the OL S estimation are biased, so thereisa
tendency to reject the null hypothesis when it should not be rgjected (Pyndick and Rubinfeld
1998h).

To test for the presence of autocorrelation in the regressions of this study, we used the Breusch
Godfrey Serid Correlation LM test (Godfrey 1988).

Thefinding that time series variables are often stochadtic or random in nature has spurred
developments in random time- series econometrics. One popular method used to accommodate
randomnessiis the autoregressive (AR) process. It is aso amethod that deals with the
autocorrelation problem of the least square estimation. Kedler et d. (1993) have used the AR
process to correct the autocorrelation problem in hedth economics research.

Our study estimates the demand function of cigarettes. If price and quantity are not determined
independently of each other, there is said to be a problem of endogeneity or smultaneity in
empirical estimation. Smultaneity can cause OL S parameter estimators to be inconsistent, and a
different method than OL S should be used. To test whether the regression poses the potentia
for agmultanaty problem, atest for Smultaneity such as the Hausman specification test should
be conducted (Pyndick and Rubinfeld 1998).
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The Hausman specification test congsts of estimating two regressions. In this sudy, Smultaneity
or endogeneity could occur between cigarette consumption (C;) and the red price of cigarettes
(Pcy). Thefirgt regresson for the Hausman test is to estimate the real price of cigarettesasa
function of other independent variables, to develop an insrumentd variable for price. The
exogenous variables in the price function are red income and excise tax, which is a component
in the cigarette price determination.

V]
(1.15) InPc =3, +&,InY, +&, InTax,

The predicted resdud term from the first regresson is obtained by subtracting the red price of
cigarettes from its estimated vaue from the first regression.

U U
(1.16) et =In Pg - In Pg;

The second regression estimates the complete cigarette demand function, adding the predicted
residual of the first regression as an independent variable.

U
(117) INC; = bg +b1InPc; + by InY; +bget

If the b; parameter of the predicted resdud e is Sgnificant, this could be asgn of Smultaneity
between cigarette consumption and the redl price of cigarettes or that price is an endogenous
variable. An insrument variable, such as excise tax, should then be used to replace the
endogenous price varigble. This procedure is carried out for both the yearly and monthly data
models.
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PART Il. RESULTS AND SIMULATIONS

RESULTS

This section describes the descriptive and empirical andyss done in the sudy. The descriptive
analysislooks at prices, consumption, and excise taxes on tobacco products, usng yearly and
monthly data. The empirica andysis describes the estimation of the cigarette demand function
and the price function.

Descriptive Analysis
Annual Data

Cigarette Consumption

Few sudies a the nationd level provide information about the quantity of cigarettes smoked in
Indonesia. The 1995 Household Health Survey showed that 47 percent of male smokers
consumed 11 to 20 pieces daly; 5 percent of mae smokers consumed more than 21 pieces
daily; and the rest consumed 1 to 10 pieces per day. For female smokers, 67 percent
consumed 1 to 10 pieces per day; 30 percent consumed 11 to 20 pieces per day; and the rest
consumed more than 21 pieces per day (Suhardi 1997).

In the 1998 longitudina Indonesian Family Life Survey (IFLS), smokers 15 years and older
consumed an average of 12 cigarettes per day. According to the 1993 IFLS, smokers
consumed an average of 10 cigarettes per day. During thet five-year period, the average
number of cigarettes smoked daily increased by 22 percent (Demographic Indtitute 2002).

The average cigarette consumption by youth is lower than the generd average. The 1999
Adolescent Reproductive Health Survey showed that youth smokers from 15 to 24 years old
consumed, on average, 8 cigarettes daily (Demographic Ingtitute 1999). Although the quantity
of cigarettes consumed by youth smokersis lower than that consumed by smokersin generd,
their long-term health hazards are great. A study conducted by Anwar et d. (1993) showed that
the earlier the age of starting smoking, the greeter the risk of developing lung cancer. Those who
garted smoking before the age of 15 had arisk of getting lung cancer as much as 22 times
higher than non-smokers. Those who started smoking between the ages of 20 and 24 had a 7.5
times greater risk of getting lung cancer.

The aggregate trend of cigarette consumption by people over 15 yearsis risng with amazing
speed. Between 1970 and 2001, average cigarette consumption in Indonesiatripled from 29
packs/capitalyear to 90 packs/capitalyear (Figure 1). De Beyer and Y urekli (2000) also stated
that cigarette consumption in Indonesaisrising faster than anywhere sein the world. The
increase in cigarette consumption is probably closdly related to the relatively low red price of
cigarettes.
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Figure 1: Real Cigarette Price and Consumption Trends, 1970-2001
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Source: Author’s estimation
Note: The complete data are in Appendix1.

Cigarette Price

Thered price of cigarettes (1996 = 100) during the last 32 years fluctuates between aminimum
of Rp1011 (in 1988) and a maximum of Rp1758 per pack (in 2001). The trend of the real
cigarette price shows a decrease during the periods 1971-1973, 1975-1977, 19791988 and
1992-1995. It shows ameaningful increase from 1997 to the end of the observation period
(2001). While this does not cause aggregate cigarette consumption to decrease, cigarette
consumption levels off and then increases at a dower rate than previoudy (Figure 1). Increasing
red incomes probably explain why cigarette consumption il increases when red cigarette
pricesincrease.

Asexplained earlier, the nomina cigarette price is estimated from the tobacco CPI (see
Appendix1). Nomindly, the price of cigarettes continues to increase from Rp360/pack in 1980
to Rp700/pack in 1990 to Rp2955/pack in 2000. In these two decades, the rise in the nominal
cigarette price in greater in the last 10 years, especidly in 1997/1998.

The increase in the nomina cigarette price is caused by, among other factors, increasesin the
prices of raw materids and the policy on minimum retail sdes prices. Under the minimum retall
sdes price palicy, cigarette manufacturers may not sdll their products at a price lower than the
minimum retall saes price set by the government. For example, in the year 2000, alarge-scae
manufacturer of machine-rolled kreteks produced more than 6 billion cigarettes per year and
had to sdll them a a minimum retail sales price of Rp280/piece, dthough it could have sold them
profitably for Rp250/piece. This government palicy isintended to protect smal enterprises.

16



Since 1969, the Directorate Genera of Customs and Excise had managed the minimum price
policy or what was cdled a that time “the limit price.” Theretall saes price gpopears on the
excise ribbon attached to every pack of cigarettes. This price includes the excise tax, the value-
added tax (VAT), and the profit margin. Decision number Kep—19/BC/1996 of the Director of
Customs and Excise gated that the profit margin for adigtributor is minimaly 10 percent of the
retall sdlesprice. The VAT rateis 8.4 percent of the retail sales price (decison number

406/KMK .04/2000 of the Minigtry of Finance). The determination of the profit margin is meant
to enable the retall seller to sl at a price that does not exceed the retail sdes price stated on the
excise tax ribbon.

To determine the retall sales price, the manufacturer provides the office of the excise service
with a caculation of aprice for the tobacco products that includes the codts of materids, (e.g.,
tobacco, clove, paper), trangportation, wrapping, and packing. The price calculation adso
includes profits for the manufacturer, distributor, agent, and retailer.

The government, represented by the finance minigter in this case, periodicdly increases the base
prices of cigarettes and tobacco products. In Table 5, the minimum retail price of machine-
rolled kreteks manufactured by small-scale companies (that is, with production of less than or
equa to 2 hillion/year) in 1999 was Rp110,-/piece. At the end of March 2000, the minimum
retail sales price was increased to Rp 165,-/piece, and at the end of the year 2000, it was
increased again to Rp195,-/piece.
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Table 5: Minigtry of Finance Decisions on Tobacco Product Excise Tax and Minimum
Price, 1999 and 2000

Decision no. 124/KMK.05/1999 89/KMK.05/2000 453/KMK.05/2000
31-Mar-99 29-Mar-00 30-Oct-00
Size of Class O.f . . .
Manufac- Productio Tariff Min Max Tariff Min Max Tariff Min Max
turer . n () () ()
(pieces)
Machine-Rolled Kreteks
Large >6B 36 225 N/A 40 250 N/A 40 280 N/A
Medium >2£68B 30 180 220 38 250 N/A 38 280 N/A
Medium >2£68B 28 150 175 36 165 245 36 195 275
Small £2B 22 130 145 36 250 N/A 36 280 N/A
Small £2B 20 110 125 34 165 245 34 195 275
Small £2B 28 120 160 26 150 190
Machine-Rolled White Cigarettes
Large >6B 36 225 N/A 40 150 N/A 40 180 N/A
Medium >2£68B 30 180 220 38 150 N/A 38 180 N/A
Medium >2£68B 28 150 175 36 100 145 36 120 175
Small £2B 22 130 145 36 150 N/A 36 180 N/A
Small £2B 20 110 125 34 100 145 34 120 175
Small £2B 28 70 95 26 80 115
Hand-Rolled Kreteks
Large >6B 16 150 N/A 20 165 N/A 20 200 N/A
Medium >2£68B 8 100 145 18 165 N/A 18 200 N/A
Medium >2£68B 16 110 160 16 145 195
Small £2B 4 75 95 16 165 N/A 16 200 N/A
Small £2B 14 110 160 14 145 195
Small £2B 12 80 105 10 115 140
Very Small £20M 4 55 65 12 65 75 10 100 110

B = billion, M = million
Source: Directorate General of Customs and Excise

Adioetomo et a. (2001) determined that the nomind price of cigarettes bought at the household
leve in 1999 was Rp2725 per pack. Using an estimation process, we determined that the
nomina price of cigarettes was about Rp 2955 per pack in the year 2000 (see Appendixl).
According to the Republika newspaper, on 1 November 2000, the nominal prices of 10
selected brands of cigarettes ranged from Rp2900 to Rp6000 per pack of 16 pieces. In
addition to these 10 brands, many types of cigarettes in the market have lower sales prices. The
highest nominal price of cigarettes is Rp6,000 per pack (16 pieces) or around US$0.6. It
gppears that an increase in minimum cigarette prices does not necessarily increase actud retall
cigarette prices.

Thetrend in nomind cigarette price is reflected in changes in the tobacco consumer price index
(tobacco CH1), and the trend in the prices of al goods and servicesis reflected in changes in the
general CPI. Figure 2 shows that the increase in prices for tobacco products (and alcohalic
beverages) for the period from 1970 to 1997 isamost in line with generd price increases, and
both increased relatively dowly.
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Since the beginning of the economic crigsin mid—1997, prices of tobacco products and genera
pricesincreased tremendoudy, especialy during the 1997-1998 period. Figure 2 shows that
therise in the prices of tobacco products (106 percent) was greater than the risein the prices of
generad commodities (77 percent). The tobacco CPI dso increased significantly in the 2000—
2001 period by 48 percent, while the CPI for overdl goods and services increased by only 13
percent.

Figure 2: Trendsof Tobacco CPI and General CPI, Indonesia 1970-2001
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Tobacco Excise Tax

Like the minimum retail sales price determination, the amount of tobacco excise tax paid by the
company is determined by the type of tobacco product and the production scale. The type of
tobacco products are machine-rolled cigarettes (kreteks and white cigarettes), hand-rolled
kreteks, klobots and klembak menyan (benzoin-scented cigarettes), cut tobacco, cigars, and
others. The tax rate is highest for the machine-rolled cigarettes.

Table 6 shows that the excise tax rates for machine-rolled kreteks and white cigarettes range
from 26 to 40 percent. The larger the production scale, the larger the excise tax rate paid. For
example, amanufacturer who produces more than 2 billion pieces per year of machine-rolled
kreteks and white cigarettes pays a tax rate that is 40 percent of the retail salesprice. If this
same manufacturer produces fewer than 500 million pieces the next year, the excise tax rateis
only 26 percent of the retail sdes price. The excise tax rates for klobots, klembak menyan, and
cut tobacco at 4 to 20 percent of the retail sales price are lower than those for machine-rolled
kreteks and white cigarettes.
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Table 6: Excise Tax Rate and the Minimum Retail Prices of Tobacco Products, 2001

Manufacturer Production scale Retail Price per-stick Tax rate
Classification (pieces/gr) Minimum | Maximum (%)
Machine-Rolled Kreteks
Large scale >2B Rp270.00 N/A 40
Medium scale >500M=2B Rp270.00 N/A 36
Small scale =500 M Rp270.00 N/A 26
White Cigarettes
Large scale >2B Rp150.00 N/A 40
Medium scale >500M=2B Rp150.00 N/A 36
Smal Scale =500 M Rp150.00 N/A 26
Hand-Rolled Kreteks
Large scale >2B Rp225.00 N/A 20
Medium scale >500M=28B Rp225.00 N/A 16
Small Scale =500 M Rp225.00 N/A 8
Very Small Scale =6 M Rp175.00 Rp220.00 4
Klobots and Klembak Menyan
Large scale >2B Rp125.00 N/A 20
Medium scale >500M=28B Rp125.00 N/A 16
Small Scale =500 M Rp125.00 N/A 8
Very Small Scale =6M Rp100.00 Rp125.00 4
Cut Tobacco
Large scale >2B Rp25.00 N/A 20
Medium scale >500 M =2B Rp25.00 N/A 16
Small Scale =500 M Rp25.00 N/A 8
Very Small Scale =6 M Rp15.00 Rp20.00 4
Cigars
Non-very small scale >3 M Rp150.00 N/A 20
Very small scale =3M Rp125.00 Rp150.00 20
Other Tobacco Products

Non-very small scale >3 M Rp150.00 N/A 20
Very small scale =3 M Rp125.00 Rp150.00 20

Source: Minister of Finance Decree No. 597/KMK.04/2001
Note: B = billion; M = million

In Indonesia, the increase in the excise tax on tobacco products is explicitly stated in being
intended to achieve the government’ s increasing excise-tax revenue target. The tax-rate
adjustment is also intended to protect smal enterprises, create employment, and prevent strong
competition on the basis of price in the industry. It demonstrates the government’ s support for
the devel opment of tobacco producersin Indonesa

The government provides specid support for small companies. For example, the government
provided tax relief by diminating the value-added tax for smal tobacco companies only. The
definition of asmall company is atobacco product manufacturer with production of lessthan 20
million piecesin a year (Customs and Excise 2000).

The government aso creates a supportive environment for tobacco producers by encouraging
tobacco product exports and increased production. For example, companies that produce at
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least 5 billion pieces per year and export 25 percent of their total cigarette production receive a
2 percent reduction in excise tax (Customs and Excise 2000).

Adioetomo et a. (2001) found that in 1999, on average, taxes were 28 percent of the cigarette
retail sales price. For machine-rolled kreteks, the most popular cigarette type in Indonesia,
taxes were 32.7 percent of the final sales price. The largest level of tax as a percentage of price
was on white cigarettes at 36.6 percent, and the smallest was on hand-rolled kreteks at 13.9
percent. The 1999 average nomina tax value per pack (16 pieces) was Rp770. For filtered
kreteks, the average tax vaue was Rp962; for white cigarettes, it was Rp911; and for unfiltered
cigarettes, it was Rp330. Appendix1 shows that in 1996, excise tax as a percentage of cigarette
price was 26 percent; in 1999, it was 25 percent; and in 2001, it was 29 percent.

De Beyer and Y urekli (2000) used data from various series for 1993-1996 from World Bank
and IMF databases and obtained a tax share as a percentage of price of 30 percent for
Indonesia. Indonesia stax share as a percentage of price is consderably lower than in severd
neighboring countries. In Singapore, it is 73 percent; in Thailand, 70 percent; in the Philippines,
63 percent; in Vietnam, 36 percent; and in Maaysa, 33 percent. Maravanyika (1998) found
that in 1996, taxes were 40 percent of cigarette prices in Zimbabwe, another major tobacco
producing country.

Between 1979 and 1986, the excise tax as a percentage of fina cigarette price increased from
17 percent to 26 percent. It fel from 27 percent in 1997 to 20 percent in 1998, and then rose
to 31 percent in the year 2000. The excise tax percentage decrease was closdly related to the
economic criss. During the crisis, the price of raw materids for cigarettes, especidly the import
components, increased sharply, which increased production costs, and ultimately, cigarette sdes
prices. Figure 2 (earlier in this section) shows thet cigarette prices increased sharply in 1997—
1998. It is possible that cigarette manufacturers decreased production levels, and moved into a
lower taxed production class category.

Figure 3 shows that at the beginning of the 1980s, the largest percentage of excise tax revenue
came from the sale of hand-rolled kreteks, followed by white cigarettes and machine-rolled
kreteks. Machine-made kreteks have become the most popular type of cigarette, gradually
taking over from hand-rolled kreteks. The share of excise tax contributed by sales of machine-
rolled kreteks increased to a peak of 82 percent in 1990. The share of excise tax revenue
contributed by sales of white cigarettes decreased until 1988 then stabilized and after 1992,
showed adightly increasing trend.
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Figure 3. Excise Tobacco Revenue Share by Tobacco Product Type, 1979-2001
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Note: SKM: Machine-rolled kreteks
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Table 7: Contribution of Tobacco Excise Tax to Government’s Total Domestic
Revenue, Excise Tax Revenue And Tax Revenue

Budget Year

Contribution of
Tobacco Excise Tax
to Total Excise Tax

(*0)

Contribution of
Tobacco Excise Tax
to Total Tax
Revenue
(0]

Contribution of
Excise Tax to
Government’s
Domestic Revenue
()

1990/1991
1991/1992
1992/1993
1993/1994
1994/1995
1995/1996
1996/1997
1997/1998
1998/1999
1999/2000

95.2
88.9
94.4
94.0
93.9
96.1
95.3
96.2
96.6
97.2

7.8
6.8
7.0
6.7
6.0
7.1
7.1
7.6
10.2
8.0

4.3
4.5
4.6
4.7
4.7
4.9
4.9
4.4
5.2
7.3

Source: Customs and Excise 2001
Note: The fourth column is calculated from Customs and Excise (2002) and Finance Department

(2002)

Tobacco is an important source of government domestic revenue (Table 7). Figure 4 shows
trendsin redl tax levels per pack, and red totd tobacco excise revenue. Risesin red tax levels
generate increased total revenues.
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Figure 4: Trend of Real Tax Per Pack and Real Excise Revenue of Tobacco Products,
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Tobacco product companies are aso a source of foreign exchange for Indonesia. In 1997, the
foreign exchange received from the export of tobacco products was US$245 million or 0.61
percent of total exports. The largest export value of tobacco products comes from cigarettes
(US$136 million), followed by unmanufactured tobacco products at US$105 million, and other
tobacco products at US$H4 million. Set againgt tobacco product exports, the outflow of foreign
exchange for tobacco industry importsis aso large, at about US$206.5 million or 0.55 percent
of tota imports to Indonesia. The export vaue of cigarettes (manufactured tobacco) is much
lower than the import vaue of unmanufactured tobacco (cigarettes raw materid), because
cigarettes are used more for domestic consumption than for exports. Recently, the net export
vaue of unmanufactured tobacco showed a negative vaue (exports smaller than imports)
(Demographic Ingtitute 2002).

Monthly Analysis

The monthly data cover the five-year period from January 1996 to June 2001, which included a
total of 66 observations. Figure 5 shows that cigarette consumption fluctuated during the preiod,
with average consumption at 8.5 packs (132 pieces), the lowest cigarette consumption
occurring in March 2001 (4.1 packs/capitaélmonth) and the highest in March 1999 (13.8
packs/capitalmonth).
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The boxes in the figure indicate when the government issued new tobacco excise tax policy
regulaions. Mogt came into effect when cigarette consumption was high, and were followed by
asharp but temporary decrease in consumption. Consumption rebounded in the second month
after the regulations were issued, athough not to the pre-regulation level. Overdl, thetrend in
cigarette consumption neither increased nor decreased over the period.

Figure5: Cigarette Consumption and Real Cigar ette Prices, Monthly, January 1996—

June 2001
16 Rp1,800
14 xf"'“ Rp1,600
m
Rp1400 ©
1 Rp1,
s 127 S
a 1 Rp1,200 &
E S0 i
2% b T AN :
a Rp1,000 ©
sS9o 1 " I = <
© 9 7 & y d
P + Rp800 QO
2 ® =
o o b bed
S ) . - 1 Rp600  @®
o | Cigarette Consumption | 8’
o 4
T Rp400
2
2 1 Rp200
0 : : : : : : : + RpO
1996:011996:09 1997:051998:01 1998:09 1999:052000:01 2000:092001:05
period

Note: The boxes indicate when new cigarette excise tax regulations were issued.

A comparison of the yearly price changes in Figure 2 with the monthly trend in Figure 5 shows
some smilarities. The yearly data show that an increasing trend in the redl price since 1995. The
monthly observations for January 1996 to June 2000 confirm this. An exception isin the early
months of 1998 when the redl cigarette price dropped dightly, achieving itslowest pricein
February 1998 (about Rp1100/pack). The highest price occurred in the last observation period
(June 2001) at about Rp1700/pack. Generadly, however, the red price of cigarettes showed no
large or sudden change during the entire observation period, and a steedy increase in the latter
part of the time period. The average cigarette price was Rp1343/pack.

Because the nomina price of cigarettes is approximated from the tobacco CPl, it follows the
same pattern of change as the tobacco CPI. In Figure 6, both the tobacco and generd CPI do
not exhibit any sgnificantly increasing trend before the crisis period. The increase in the tobacco
CPI dartsto be larger than that in the general CPI after January 1998. After January, the
increase in nomind cigarette price is higher than the increase in the prices of genera goods. An
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increase in the redl price of cigarettes occurred only if the rise in the nomind cigarette priceis
greater than that in the price of genera goods.

Figure6: Trend of Tobacco CPI and General CPI, Monthly Data January 1996—June
2001
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Figure 7 shows that the real excise tax per pack had an increasing trend. In the early part of the
observation period (January 1996), the real excise tax was about Rp300/pack, and showed
little increase until the early months of 2000. After that, its value increased suddenly and
fluctuated. The lowest real excise tax occurred in September 1999 at Rp255/pack and the
highest in November 2000 at about Rp540/pack. The average real excise tax was Rp355/pack.

In line with the red excise tax trend, the redl excise tax revenue shows an increasing pattern.
From the beginning of the observation period up to the end of 1999, it showed little increase.
After that, it rose sharply and fluctuated. A comparison of Figures 5 and 7 shows that cigarette
consumption tends to be constant, while the trends for tobacco excise revenue and cigarette
excise per pack are smilar to each other. In other words, there is a correlation between the redl
excise tax and total excise tax revenue.
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Figure7: Real Excise Tax and Real Excise Tax Revenue, Monthly January 1996—

June 2001
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Empirical Results
Asin the descriptive andyss, this section presents the results of analysis using both the yearly
data (1970-2000) and the monthly data (January 1996—June 2001).

Yearly Data

The yearly data were andlyzed in two steps. Firgt, we used the 1970-1996 data, the period not
affected by the economic crigis. This estimation was compared with the 1980-1995 study by de
Beyer and Y urekli (2001).

Using yearly data from 1970 to 1996, the cigarette demand function in Table 8 estimates price
eadicity a -0.49to0 -0.57. Thisisin line with other studies developing countries, and indicates
greater reponsiveness to price than typica in developed countries. From the four modelsin
Table 8, equation 1.5 is the preferred one to explain the observations for the 1970-1996
period. The equation 1.5 model has a price eadticity of -0.57, and an income dagticity of
+0.46. This means that a 10 percent increase in the red price of cigarettes would decrease
consumption by 5.7 percent, ceteris paribus. A 10 percent increase in peopl€ s income would
increase cigarette consumption by 4.6 percent, ceteris paribus. These results are smilar to the
price dadticity of estimate of -0.51 and income eadticity of +0.35 in the study conducted by de
Beyer and Y urekli (2000) for Indonesia, which used data for kreteks only, with an observation
period from 1980 to 1995. Both studies find that the variables for log of red price and log of
real income had a sgnificant influence, and the congtant term is not Sgnificant. The postive
coefficient for income means that cigarettes are “normal goods’, asincome rises, consumption
increases.
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Table 8: Demand for Cigarettes (Ln), Yearly Data 1970-1996 (L east Squared)

Equation name EQ1.5 EQL.6 EQL1.7 EQL1.8
Variable Coeff. = t-Stat. Prob.|[ Coeff. t-Stat. |[Prob.| Coeff.  t-Stat. Prob.| Coeff. @ t-Stat. Prob.
Constant 1.611 1.10 1.0212 | 0.70 1.725 | 1.16 0.947 @ 0.77
Ln of real price -0.572  -3.31 | *** |-0.556 -3.32  *** [-0.494 -2.37 ** [-0.265)-1.57
Ln Income/capita | 0.460 = 13.98 *** | 0.495 12.81 *** [ 0.408 | 4.98 ** | 0.214 | 270 **
Warning Dummy - - -0.074 | -1.60 - - - -

Trend - - 0.004 | 0.68 - -

Ln of Consumpt 0.488 & 3.11 @ ***
1)

Adjusted R- 0.914 0.919 0.912 0.929
squared

Durbin-Watson stat 1.428 1.711 1.325 2.313
Number of obs 27 27 27 26

Notes:

! Chosen model for data 1970-1996
* Significant at level <10%
** Significant at level <5%
*** Sjgnificant at level <1%

Using the price and income dadticity from equation 1.5, a 10 percent increase in both red

cigarette price and real income would decrease cigarette consumption by 1.1 percent. A larger
drop in cigarette consumption would result only if the increasein real cigarette price were larger

than the increase in real income.

The warning dummy variable represents the manufacturer’ s obligation to put the “ Smoking
damages hedth” warning on cigarette packs, as required by the government since 1991.
Equation 1.6 tries to capture its effect on cigarette consumption. The result shows that the
warning has a negative sign, but does not have a gatisticdly sgnificant influence on cigarette

consumption in Indonesia. In 2000, the government changed the hedlth message to “ Cigarettes

can cause impotence, heart attack, and pregnancy disorders.” However, the message remains
amall and as asingle message, provides much lessinformation and is less atention getting than a
variety of messages would be.

Usng atrend variable, equation 1.7 tries to capture changes in peopl€ staste in cigarette

consumption and other variables that could not be represented explicitly in the modd. The result
shows that the trend varidble is not sgnificant. Although the public’ staste in cigarettes changed

from hand-rolled kreteks to machine-rolled kreteks or white cigarettes, as shown in the
descriptive study, the public taste for cigarettes overall gppears not to have changed. Thereis,
however, a sgnificant posshility that smokers substitute one brand or type of cigarette for
another. In contrast to our result, Borren and Sutton (1992) estimated amode in which the

trend variable was sgnificant, and had a negative sgn, indicating faling consumption over time,

especidly among the higher socioeconomic class, independent of the effect of changing prices

and incomes.
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Thelagged consumption varigble isinserted in equation 1.8. The pogitive coefficient shows that
the previous year’ s consumption affects the current year’ s consumption, but causes the effect of
price on consumption to lose significance. Thisis probably because thereisavery high
correlation between lagged consumption and other variables.

We used the Breusch-Godfrey Serid Correlation test to capture the relationship between the
residua of one period (&) with those of the previous periods (.. 1 and &. ). The advantage of
thistest over other tests, such asthe Durbin-Watson test, is that the Breusch-Godfrey test can
be used to test the autocorrdation with more than one previous period of resdud. It can dso be
used in an equation that has lagged dependent variables as independent variables. The Breusch
Godfrey test for the two period lags of residual shows that equations 1.5 through 1.8 do not
have autocorrelation problems (see Table 9).

Table 9: Breusch-Godfrey Serial Correlation Lm Test of Demand Function 1970-1996

Equation name EQ1.5 EQ1.6 EQ1.7 EQ1.8
F-statistic 0.710 | Prob. 0.503| 0.328 | Prob. 0.724(1.110|Prob. 0.348(0.534 Prob. 0.594
Obs*R-squared 1.637 Prob. 0.441( 0.819 Prob. 0.664|2.581 Prob. 0.275]1.306 Prob. 0.521
Variable Coef. | t-Stat Prob.| Coef. t-Stat Prob. | Coef. t-Stat Prob. | Coef. t-Stat Prob.
Constant -0.213 -0.14 - |-0.183/-0.12, - [-0.092/-0.06 - 0.046 | 0.04
Ln real price 0.028 0.16 - 0.013 0.08 - 0.072| 0.34 - 0.031 0.18
Ln Income/capita | 0.001 0.03 - 0.006 0.15 - [-0.03-0.38 - |-0.04-0.49

2 6
Warning Dummy - - - |-0.006-0.12 - - - -
Trend - - - - - - 10.003 0.40 - - -
Ln Consumpt(-1) - - - - - - 0.095 0.520.612
RESID(-1) 0.252 1.15 0.263| 0.115 0.51 0.615|0.301 1.33 0.198|-0.26 -1.02 0.318
4
RESID(-2) -0.004 -0.02 0.988|-0.157 -0.68/0.506(0.061 0.26 0.795|-0.04 -0.20 0.840
9
Adjusted R- -0.110 -0.201 -0.120 -0.178
squared

Using the complete data from 1970 to 2001, we estimated the impact of the economic criss
period (1997-2001) on aggregate cigarette consumption. The economic criss was marked by a
large increase in the generd CPI. In 19971998, the CPI increased 43.7 percent, from 111.83
to 198.64, with 1996 as the base year (1996 = 100). During the crisis, real income decreased,
real commodity prices including cigarette prices decreased, and the nomind prices of goods
increased, including the nomina price of cigarettes. However, the increase in the prices of
generd goods was gl lower than the increase in the nomina price of cigarettes (see Figure 2).

The tobacco CPI increased 77.68 percent from 112 in 1997 to 199 in 1998, with 1996 as the
base year (1996 = 100). Thus, the rise in the nomind cigarette price was higher than therisein
the prices of genera goods. After the crisis, the tobacco CPl and the generd CPI till showed

some increase dthough not as high as that in 1997-1998.

The economic criss was aso marked by the depreciation of the rupiah. Before the crigs, the
vaue of the currency was around Rp2000 per US dollar. The economic crisis, which started in
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mid-1997, caused the currency to depreciate from Rp2250 per US dollar in 1997 to about
Rp15000 per US dollar in 1998. At the time of writing this paper (2001), the vaue of the
rupiah was fluctuating around Rp10000 per US dollar. Therefore, the criss would have affected
the generd consumption behavior of the public.

Table 10 shows that the criss dummy coefficient has a pogtively Sgnin dl of equations. This
means that cigarette consumption during the crisis period was higher than under normal
conditions. The difference of about 0.2 in cigarette consumption between the criss and the
norma period means that average cigarette consumption was around 22 percent higher than
under normal conditions. This was calculated using (1- €”) (Gujarati 1988, p. 461).

Table 10: Estimated Demand for Cigarettes(In Ln), Yearly Data 1970-2001

Equation name EQ1.5.1 EQ1.6.1 EQ1.7.1 EQ1.7.2 EQ1.8.1
Variable Coef. t-StatProb| Coef.  t-Stat/Prob| Coef.  t-Stat Prob| Coef. t-Stat Prob| Coef. t-Stat | Prob
Constant -0.753-0.58 0.787 0.59 -0.19 -0.15 -0.36 -7.20 ***1-0.373 -0.398

3 6
Ln real price -0.333-2.31| ** |-0.253 -1.69 -0.34 -2.34 ** |-0.47018.33) *** |-0.042 -0.393

5
Ln Income/capit |0.509 12.80 *** [ 0.348 4.71 *** [0.473 14.14 *** 0.138  2.046 *
Warning Dummy [-0.075-1.55 - - - - - - - - - - - -
Crisis Dummy 0.231 4.18 ***|0.114 | 1.712 * [0.198 3.79 *** 10.202 4.67 ***
Trend 0.010 | 1.87| * - - - -
Ln consump(-1) 0.693 | 6.131 | ***
Number of obs 32 32 32 32 31
Adjusted R- 0.927 0.930 0.923 0.926 0.944
squared
Durbin-Watson 1.826 1.207 1.509 1.511 2.329
stat
Serial Correlation Tests
Durbin-Watson no inconclusive inconclusive inconclusive

autocorrelation

Breusch- no no autocorrelation no no no autocorrelation
GodfreyLM autocorrelation autocorrelation | autocorrelation

Durbin h test

no autocorrelation

In the longer time period from 1970 to 2001, the result of the conventional modd shows that
the price dadticity’ s value is around —0.33 to —0.47, asin models EQ1.5.1, EQ1.7.1 and
EQL.7.2in Table 10. This means that a 10 percent increase in price would decrease cigarette
consumption by 3 to 5 percent. Thisisasmaller decrease than the estimate for the shorter time
period from 1970-1997.

Income has a positive relationship to cigarette consumption. As shown in Table 10, income
eladticity ranges between 0.14 and 0.51. Thus, if income increases by 10 percent, cigarette
consumption would increase by 1 to 5 percent. The influence of income on consumption for the
19702001 observation period is the same as that for the 1970-1996 period (see Table 8).
The aggregate cigarette demand function for kreteks as estimated by de Beyer and Y urekli
(2000) using 19801995 found income dadticity of 0.35, within the range of our estimates.

29




However, our estimation result islower than the cross-sectiond study using 1999 Indonesian
Nationa Socio-Economic Survey data by Adioetomo et d. (2001), which estimated income
eladticity at 0.76.

Equation 1.5.1 shows that the dummy representing the warning on cigarette packages that
smoking damages hedth did not affect cigarette consumption. The result isin line with the
estimation of equation 1.6, which used 1970-1996 data.

The addition of observations caused the trend variable, which had not affected consumptionin
the 1970-1996 period, to become significant, dthough the confidence leve islow (the leve of
ggnificanceis 10 percent). In equation 1.6.1 of Table 10, the coefficient on the trend variable
indicates that cigarette consumption increased by 1 percent each year from 1970-2001, ceteris
paribus.

To make sure the equations are truly free from autocorrelation problems, we conducted both
Durbin-Watson (DW) and Breusch- Godfrey tests. The serid correlation test usng DW
datistics shown in Table 11 indicates that equation 1.5.1 has no autocorrelation problem. The
Breusch-Godfrey test with 2 lags of residud and 5 percent significance level in chi-sguare
digtribution provided the same result.

Table 11: Breusch-Godfrey Serial Correlation LM Test of Demand Function 1970-

2001
Equation EQ1.5.1 EQl.6.1 EQ1.7.1 EQ1.7.2 EQ1.8.1
name
F-statistic 0.280 | Prob 2.063 | Prob 0.530  Prob 0.521 | Prob 0.460 | Prob
Obs* 0.701 Prob 4.532 | Prob 1.255  Prob 1.189 Prob 1.100 @ Prob
R-squared
Variable Coef. t-Stat Prob.| Coef. t-Stat Prob| Coef. t-Stat Prob| Coef. t-Stat Pro| Coef. @ t-Stat Prob
b

Constant -0.168 -0.12 0.288  0.22 -0.216 -0.16 0.009 | 0.16 0.165 | 0.17
Ln real price| 0.010 0.06 0.046  0.31 0.032 0.21 -0.004 -0.16 0.002 | 0.01
Ln Inc/capit | 0.007 ' 0.17 -0.046 -0.62 -0.001 -0.02 - -0.027 -0.36
Warning - - - - - - - -
Dummy
Crisis -0.002 -0.04 -0.022 -0.33 -0.002 -0.04 0.003 | 0.07
Dummy
Trend 0.003  0.61 - -
Ln Cons(-1) 0.052  0.39
RESID(-1) 0.042 0.20 0.347  1.67 0.207 | 1.01 0.197 | 0.99 -0.212 -0.94
RESID(-2) [-0.151 -0.72 0.114  0.55 0.000 | 0.00 0.013 | 0.07 -0.026 -0.12
Adj R- -0.213 -0.064 -0.146 -0.105 -0.157
squared
DW stat 1.937 1.806 1.895 1.884 1.996

Note: * Significant at level <10 % ** Significant at level <5% *** Significant at level <1%

The DW test of equations 1.6.1, 1.7.1, and 1.7.2 shows an inconclusive result for

autocorrelation. This was followed by a Breusch-Godfrey test with 2 resdua lagsand a5

30




percent significance level, which showed no autocorrelation problemsin the three equations. For
equation 1.8.1, the modd with the lagged dependent variable, autocorreation was tested using
the dh test and the Breusch- Godfrey test. A smilar result was obtained, that is, that there was
no autocorrelation in the equation. The results of the autocorrelation tests are shown in Table
11.

To decide whether priceis exogenous, we used the endogeneity test for the cigarette demand
function shown in Table 10. The indrumenta variables used in the price equation for the four
model s were the cigarette excise tax, per capitaincome, and trend (Table 12). The Breusch
Godfrey test with up to two period lags of residuas showed that there are problems of
autocorrelation (Table 13). In al four models of the price equation, there is a correlation of
residuas between t period and t—1 period.

Table 12: Price Function Models (Ln), Yearly Data 1970-2001

Equation name Egharga Egharga0 Eghargal Eqgharga2
Variable Coef. | t-Stat Prob.| Coef. | t-Stat Prob.| Coef. |t-Stat Prob| Coef. |t-Stat Prob.
Constant 1.493 0.81 - |5.090 8.65 *** (4792 511 *** (5116 8.46 ***
Excise Tax (Ln) 0.509 4.07  *** [0.354 345 ** [0.370 3.34 ** [0.351 3.35 ***
Percap income(Ln) | 0.204  2.07  ** 0.015 0.41 | -

Trend -0.011 -2.05 ** -0.001 -0.29
R-squared 0.381 0.284 0.288 0.286
Adjusted R-squared 0.315 0.260 0.239 0.237
D-W stat 1.139 0.878 0.883 0.879

Note: * Significant at level <10 % ** Significant at level <5% *** Significant at level <1%

Because the result of the autocorrelation test showed that the problem occurred in the t—1 lag of
resdud, we re-estimated the equations in Table 12 using the autoregressive function of t—1
(AR(2)). With that method, EViews software used in the data computation can directly
eliminate the autocorrelation of the t—1 lag of residuds. The re-estimated results of the price
function, which are free of the autocorreation problem, are shown in Table 14. From the four
models of price functions, we sdected Eghargal-A.
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Table 13: Breusch-Godfrey Serial Correlation Lm Test of Price Function, Yearly Data

1970-2001

Equation name Egharga Egharga0 Eghargal Egharga2
F-statistic 2.709 * 5.872 *k 5733 R 5.663 il
Obs*R-squared 5.519 * 9.456 *** 19.638 9.456 bl
Variable Coef. | t-Stat Prob.| Coef. t-Stat Prob.| Coef. t-Stat Prob.| Coef. @ t-Stat @ Prob.
Constant 0.684 @ 0.38 - 0.041 0.08 - [-0.168 -0.21 - 0.018 0.03 -
Ln real tax -0.045 -0.36, - |-0.007/-0.07 - [0.003 0.04 - -0.004 -0.05 -
Ln Income/capita |-0.032 -0.34| - 0.011 0.34 -
Trend 0.002 @ 0.38 - 0.001 0.35 -
RESID(-1) 0.454 217 | ** |0.621 3.00 *** [0.614 2.93 *»** 1 0.627 2.95 whk
RESID(-2) -0.026 | -0.12 - |-0.088 -0.42, - |-0.073 -0.34 - -0.085 | -0.40 -
R-squared 0.172 0.295 0.298 0.296
Adj R-squared 0.013 0.220 0.194 0.191
S.E. of regression 0.092 0.088 0.089 0.089
Sum squred resid 0.220 0.217 0.214 0.216
Log likelihood 34.28 34.53 34.68 34.57
D-W stat 1.801 1.798 1.832 1.811

Note: * Significant at level <10 % ** Significant at level <5% *** Significant at level <1%

The excise tax in the Eghargal-A price equation appears not to have a sgnificant influence on
cigarette price. Thisis probably because of the multicolinearity problem in the modd. A
sgnificant correation (0.91) occurred between income and the trend variable. It seems that the
insartion of the income variable caused the excise tax varigble to have no influence on the

cigarette price.

Table 14: Price Function Models (Ln), Yearly Data 1970-2001

(No autocorrelation)

Equation name Egharga-A EghargaO-A Eghargal-A Egharga2-A
Variable Coef.  t-Stat Prob| Coef. t-Stat Prob| Coef. t-Stat Prob | Coef. t-Stat| Prob
Constant 4,192 | 252 | ** | 5645 7.31 *** (4280 290 *** |5784|7.19 | ***
Ln Excise tax 0.218 1.41 - 0.259 | 1.93 * [0.201 1.48 - 0.225| 1.54 -
Ln inc/cap 0.120 1.14 - 0.119 1.21 -

Trend -0.001 -0.13 - 0.003  0.48 -
AR(1) 0.703 | 3.39 | *** | 0.615 3.50 *** [0.728 4.73 *** [0.658 3.48 | ***
R-squared 0.513 0.484 0.513 0.489
Adj R-squared 0.438 0.447 0.459 0.432
S.E. of regression 0.088 0.087 0.087 0.089
Sum squared resid 0.202 0.214 0.202 0.212
Log likelihood 34.025 33.116 34.020 33.275
D-W stat 1.725 1.664 1.727 1.683
Inverted AR Roots 0.700 0.610 0.730 0.660

Note: * Significant at level <10 % ** Significant at level <5%
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Many studies have stated that tax increases are effective in raising cigarette prices (Sung, et d.
1994; World Bank 1999; Adioetomo et a. 2001). Our selected model (Eghargal-A) shows
that the cigarette tax had a positive relationship with price. A tax dadticity-to-price of 0.26
means that a 10 percent increase in real excise tax would increase the red cigarette price by 2.6
percent. Thisislower than the 0.36 that de Beyer and Y urekli (2000) found. Our results are
more sengtive than an estimate for Cdifornia, which found a price dagticity with respect to sate
tax of 0.18 (Sung et a. 1994).

The objective of the endogeneity test was to determine if a correlation existed between the error
of the price equation and the error of the demand equation. The test would indicate whether the
price variable in the demand function is exogenous or endogenous. Appendix3 shows that the
predicted residud of the price equation does not significantly affect cigarette consumptionin al
of the chosen egquations. Therefore we can conclude that there is no problem of smultanaty
between consumption and price. In other words, price in the cigarette demand function is not an
endogenous variable. The OL S estimates of the consumption functions would not generate
parameters with Smultanaity bias.

Among the demand functionsin Table 10, the chosen model is EQ1.7.1, which has a
remarkably high R-squared. Almost dl (92.3 percent) of the variations in cigarette consumption
are explained by variationsin the red price of cigarettes, real income per capita, and the dummy
vaiable for the multi-dimensiond (socid, economic, and paliticd) crisgs.

As expected, the red price of cigarettes has a sgnificant negative influence on demand for
cigarettes. Ceteris paribus, the estimated price dadticity of —0.34 shows that every 10 percent
increase in the red price of cigarettes would reduce cigarette consumption by about 3.4
percent. Notice that nomina prices of cigarettes have been deflated by CPl, and hence, the
esimated price dadticity effectively suggests that as the nomina price of cigarettes becomes
more expensive relative to those in the consumption basket, the pressure for curtailing cigarette
consumption becomes more gpparent. The choiceis, of course, to subgtitute cigarettes for other
itemsin the basket, which are now relatively chegper. Thus, the real price effect does affect
smoking behavior in Indonesia. For example in 2001, when average cigarette consumption was
90.2 packs (16 cigarettes per pack) per capita, a 10 percent rise in the real price would tend to
reduce cigarette consumption by about 3.1 packs per capita

Smilarly, red income per capita has a Sgnificant postive impact on cigarettes demand. The
estimated coefficient of 0.47 which implies that a 10 percent rise in real income per capita
would increase cigarette consumption by 4.7 percent. Thus, given the average consumption of
cigarettes mentioned above, the 10 percent increase in red income would result in an increasein
cigarette consumption of 4.3 packs per capita.

It is obvious from the above results that an equi- proportionate increase in red price and redl
income per capita, with everything else congtant, would imply ever-increasing cigarette
consumption per capita. Thusto curtall cigarette consumption, a pricing policy must ensure that
the real price of cigarettesincreases a afaster rate than real income per capita. Evidence from
the period of andydsindicates that the red price has evolved at the rate of —0.76 percent
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annually, compared to that of the real income per capita of about 5.4 percent yearly. Thus, the
historica data confirms some trangparently clear evidence that cigarette pricing is contrary to
our desireto lessen cigarette smoking in Indonesia. It is therefore necessary for the nomina

price of cigarettes to increase fagter than the rate of inflation. Tying cigarette pricing policy to the
rate at which the generd pricesincrease is perhaps a necessary, but not sufficient, condition for
reducing cigarette smoking in Indonesia. The effect of such a policy on inflation would be very
limited as cigarettes is arelatively small part of household cosumption baskets. Moreover,
cigarettes need not be included in the basket of goods used to cdculate the CPI.

The stuation around pricing and cigarette consumption is aggravated by the fact that
Indones ans have experienced a multi-dimensiond (socid, economic and politica) crigs that
gppears to have increased cigarette consumption by about 20%. Thisimpact is related to
Indonesian households feding that they have been “under atack” on dl frontsin ther daily lives.
Recent examples are the periodic increases in the prices of fuel, eectricity, and telephone
charges, trangportation costs, staple foods and other goods. All of these factors negatively affect
Indonesians' lives. In daily life, smoking is commonly considered an escape from the pressures
felt by household members. Thus, intimesof cridis, cigarette consumption tends to increase.
Monthly Data

As mentioned in the description of the methodology, the cigarette demand function using the
monthly data has mode specifications that are Smilar to those for the demand function using
yearly data. The yearly data covers the period from 1970 to 2001, and the monthly data covers
the shorter time frame of January 1996 to June 2001. One specification difference between the
two studiesis that the regulation dummy is not used with the yearly data, and the monthly data
does not contain the dummy variable for the health warning on cigarette packages. In the
monthly study, the regulation dummy variable is an independent variable of the cigarette price
function, sinceit directly influences the price. It marks the monthsin which new price regulaions
were announced.

Because the monthly models cover a shorter period, we can expect the price eadticity of
cigarette demand to be smaller than in the models using annud data. In theory, consumers are
less able to subgtitute a particular commodity that they consumeif the time frame is short, and o
price eadticity should be smdler than in the long term. The 66 monthly data observations cover
5 years and 6 months. The annua data cover 32 years.

The estimates for some of the monthly modes is described below. The moded s with other
specifications and independent variables are included in the Appendix5.

In the models shown in Table 15, the only significant parameter is the lagged dependent variable
in equation 1.13. The vaue of the DW datigtics stands in the inconclusive area of the DW tet,
which could lead to afase concluson of no autocorrelation. The use of the Durbin-h test for
equation 1.13 and the Breusch- Godfrey serid correlation test for dl of the equations revealed
the presence of autocorreation problems.



Table 15: Demand for Cigarettes (Ln), Monthly Data January 1996-June 2001

Equation Name EQ1.10 EQ1.11 EQ1.12 EQ1.13
Variable Coeff. t-Stat. Prob.| Coeff. t-Stat. Prob.| Coeff. t-Stat. Prob.| Coeff. t-Stat. Prob.
Constant 2.065 0.428 - |2.895 0.523 - [3.296 0.346 - |2.788 0.567 -
Log Real Price -0.306 -1.141 - |-0.361-1.119 - |[-0.427 -0.505 - |-0.361-1.331 -
Log Income/cap 0.184 0.478 - [0.147 0.362 - [0.152 0.343 - [0.194 0500 -
Crisis - - - |0.028 0.311 - - - - - - -
Trend - - - - - - [0.001 0.150 - - - -
Log Consump (-1) - - - - - - - - - |-0.212-1.703 *
R-squared 0.022 0.023 0.022 0.066
Adj. R-squared -0.009 -0.024 -0.025 0.020
S.E. of regression 0.254 0.256 0.256 0.253
Sum squared resid 4.080 4.074 4.079 3.895
Log likelihood -1.793 -1.742 -1.781 -0.752
Durbin-Watson stat 2.415 2.422 2.415 2.105
DI 1.540 1.500 1.500
Du 1.660 1.700 1.700
4-du 2.340 2.300 2.300
4-dl 2.460 2.500 2.500 h=-1.593
DW Test inconclusive inconclusive inconclusive autocorrelation
Breusch-Godfrey negative negative negative negative

LM

autocorrelation

autocorrelation

autocorrelation

autocorrelation

Note: * Significant at level <10 %

As Table 16 shows, the Breusch-Godfrey serid correlation test reveded that the

autocorrelaion in the demand functions exhibited not only a connection between the resdua
term () with itsfirst lag &. 1, but dso with its previouslag &. ,. This could explain why the DW
autocorrelaion test gave inconclusive results: that test deals only with the correlation of the
resdud term with itsfirgt lag.
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Table 16: Breusch-Godfrey Serial Correlation Lm Test Of Monthly Demand

Equations

Equation name EQ1.10 EQ1.11 EQ1.12 EQ1.13
F-statistic 4.89 ** 4.99 ** 4.835 *x 4.452 **
Obs*R-squared 9.12 ** 9.42 ** 9.160 * 8.523 *x
Variable Coef. | t-Stat Prob.| Coef. @ t-Stat Prob.| Coef. |t-Stat Prob| Coef. | t-Stat Prob.
Constant -0.07 -0.02 0.266 @ 0.051 -0.15 -0.02 4.20 | 0.66
Ln of real price -0.02 |-0.10 -0.048 -0.160 -0.02 |-0.03 -0.54 |-1.01
Ln Income/capita 0.02 0.06 0.006 @ 0.016 0.02 | 0.06 0.28 | 0.69
Dummy crisis - - 0.011 0.128 - - - -
Trend - - 0.00 -0.01 - -
Log Consum(-1) - - - - - - - - - -1.86 -1.08
RESID(-1) -0.276 |-2.27| ** |-0.283-2.309| ** |-0.277 -2.25 ** 1.752 | 1.03 -
RESID(-2) -0.316 |-2.58| ** 1-0.321 -2.609| ** |-0.317 -2.57 ** |-0.746 |-1.86 *
R-squared 0.138 0.143 0.139 0.131
Adj. R-squared 0.082 0.071 0.067 0.057
S.E. of regression 0.240 0.241 0.242 0.239
Sum squared resid 3.516 3.492 3.513 3.384
Log likelihood 3.113 3.343 3.149 3.816
SDt‘;';b'”'W"’“SO” 2.080 2.088 2.081 2.060

Note: * Significant at level <10 % ** Significant at level <5% *** Significant at level <1%

Because the autocorrd ation problem also occurred in the higher order, the usud trestments of
autocorrelation, such as the Cochrane-Orcutt and Hildreth-Lu procedures could not be
expected to improve the equations. Those correction procedures mainly ded with
autocorreation of resduaswith ther first lags and not second or larger lags. Thus, the use of
autoregressive (AR) terms in least square method should be considered to correct the problem
of autocorrdation. Griliches and Rao (1969) sated that if the sampleisrdatively smdl andr is
not particularly large, then the least squares method is as good as or better than feasible
generaized least squares (FGLYS).

As explained in the methodology part of this paper, both the Durbin-Watson (DW) and the
Breusch-Godfrey Serid Correlation LM tests detect autocorrelation. Time series estimation by
the OL S method would most likely contain an autocorrelation function between resduds. As
Keder et d. (1993) explained, an aternative way to correct the autocorrelation problemisto
include the AR terms AR(1) to AR(4) as explanatory variables. This process can diminate
autocorrdation. The addition of AR termsis influenced by sgnificant lags of resdudsin the
Breusch-Godfrey Serid Corrdation test. If the second lag of the resdud is significantly
influencing the current residud, the addition of AR(2) as an explanatory variable should correct
that.

In Table 17, the sdlected mode of monthly cigarette demand is equation 1.10AR, which has
been corrected for the problem of autocorrelation. Equations 1.11AR and 1.12AR have also
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been corrected for autocorrelation, but they have large lags of autocorrdation so AR(1) to
AR(4) estimations were needed to correct them.

Table 17: Non-Autocorrelated Demand Functionsfor Cigarettes (Ln), Monthly Data

January 1996-June 2001
Equation Number EQ1.10AR EQ1.11AR EQ1.12AR EQ1.13AR
\Variable Coeff.  t-Stat. Coeff. | t-Stat. Coeff. | t-Stat. Coeff. t-Stat.
Intercept 2.666 | 0.90 3.879  1.46 3.820 0.87 3.687  0.94
Log Real Price -0.315 -2.19| ** [-0.365 -2.69 ** [-0.402 -1.02 -0.425 -2.12 **
Log Income/cap 0.140 0.59 0.068  0.34 0.095  0.44 0.178  0.57
Crisis - - 0.035 | 0.92 - - - -
Trend - - - 0.001 | 0.27 - - -
Log Consum (-1) - - - - - - - - - |-0.325 -2.54 **
AR(1) -0.287 -2.33| ** |-0.373 -2.88 ** [-0.359 -2.76 ** - - -
AR(2) -0.377 -2.96 | *** 1-0.463 -3.44 *** (-0.451 -3.35 *** |-0.364 -2.88 **
AR(3) - - - 1-0.239 -1.73 * 1-0.225 -1.62 - - - -
AR(4) -0.262 -1.94 * 1-0.324 -2.35 ** |-0.317 -2.29 ** -
R-squared 0.208 0.256 0.245 0.177
IAdj. R-squared 0.137 0.159 0.148 0.120
S.E. of regression 0.239 0.236 0.237 0.240
Sum squared resid 3.195 3.001 3.043 3.342
Log likelihood 3.953 5.901 5.468 3.110
Durbin-Watson 2.125 2.024 2.016 2.045
DI 1.41 1.41 141 1.47
du 1.77 1.77 1.77 1.73
4-du 2.23 2.23 2.23 2.27
4-dl 2.59 2.59 2.59 2.53

Note: * Significant at level <10 % ** Significant at level <5%

*** Sjgnificant at level <1%

The estimation results show that the price dadticity of cigarettesis about —0.32. A 10 percent
increase in cigarette price would decrease consumption by 3.2 percent, other things being held
congtant. It can be seen that as more variables are used in the modd, the consumption becomes
dightly more sendtive to changes in price. Compared with the yearly model results (see Table
8), the monthly demand functions within a shorter time span (only four and ahdf years) produce
asmdler price dadticity, with demand less sengtive to changesin price in the shorter period.
Our result is consistent with results from other studies that have shown thet price dadticity isless
sengtivein the short term than in the long term. Becker et d. (1994), using araiond addiction
modd for the United States, found that price eadticity in the long term exceeded that in the short
term. They found along-term price dadticity of —0.73 to —0.79 and a short-term price dadticity
of —0.35t0-0.44.

Unlike the results of the yearly andlys's, income in the monthly analysis did not proveto be a
sgnificant influence on consumption. However, it gill had a positive rdaionship with cigarette
consumption so that a 10 percent increase in real income would increase consumption by about
1.4 to 1.8 percent, other things being held congtant. Income had a weaker effect in the shorter
time period covered by the monthly data.
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Some dternative cigarette demand function models were estimated by inserting other variables
that theoretically could influence consumption, such as the trend or crisis variable (Appendices
2.5 and 2.6). The trend and crisis variables did not prove significant. The addition of the trend
variable in the cigarette demand function caused the price varidble to be inggnificant. This could
be caused by the multicolinearity between both independent variables; the correation between
them is about 0.93 (Appendix10).

The monthly models with their shorter time span have smdler R than the yearly models. The R
for the monthly models are 0.1 to 0.3, indicating that the models explain only 10 to 30 percent
of the variation of the dependent variable. For the yearly models, the R? are around 0.9, which
means that 90 percent of the variation in the dependent variable is explained by the independent
variables used. The low R for the monthly data are probably caused by the large fluctuationsin
the monthly consumption varigble (Figure 5).

Price may not be an exogenous variable in ademand function. Aswe did for the yearly anayss,
we tested the price variable for the monthly data. The result showed that tax and income had a
positive reationship with the price of cigarettes. The tax coefficient of 0.1 meansthat a 10
percent increase in tax could increase the cigarette price by 1 percent, other variables held
congtant (see Table 18), much lower than the estimate for the annua data. Thus, a policy to
increase the cigarette prices through tax increases would be more effective in the long term than
in the short term.

Table 18: Cigarette Price Equation Using Monthly Data, Jan 1996-June 2001 (L n)

Dependent Variable : Natural Log of Cigarette Price

Variable Coefficient | t-Statistic Prob.
Intercept 1.855 2.553 *x
Excise Tax pack (In) 0.103 2.829 il
Per capita income (In) -0.083 -1.791 *
Crisis 0.018 1.740 *
Cigarette Price (In) t- 1 0.799 11.274 il
Adjusted R-squared 0.95

Durbin-Watson stat 2.09

Included observations 65 after adjusting endpoints

Note: * Significant at level <10 % ** Significant at level <5% *** Significant at level <1%

Income is expected to be positively related to cigarette prices because an increase in income
increases purchasing power and people with higher income tend to buy more expensive
cigarettes (which are just as bad for hedlth). The negative income coefficient in this price
equation may smply reflect historical trends and not causdity.

Indl of the chosen equations, the endogeneity and smultaneity test results for the demand
functions show that the predicted resdua of the price equation does not significantly affect
cigarette consumption. Therefore, we can conclude that there is no problem of smultaneity
between consumption and price. In other words, the empirica results show that pricein the
cigarette demand function is not an endogenous variable (see Appendix4).
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SIMULATIONS

Yearly Data

Many studies have indicated that increasing tobacco excise tax is the most effective way to
decrease cigarette consumption because it increases cigarette prices (World Bank 1999,
Chaloupka et al. 2000). However, the decrease in consumption is not always followed by a
decrease in excise tax revenue from tobacco products. Sunley et a. (2000) predicted that
increasing the cigarette excise tax by 10 percent on average across dl countries would increase
cigarette excise tax revenue by 7 percent. Relatively larger increases in revenues would occur in
high-income countries (because fals in consumption would be modest), and smdler, but
Szesble, increasesin revenues would occur in low- and middle-income countries. Van Walbeek
(1998) showed that the more sengitive consumption isto price, the lower the increase in excise
revenue. Empirica evidence from developing countries shows that consumption isrelatively
more sengtive to price changes than in developed countries.

The change in total revenue will depend on the price dasticity of demand for tobacco products
and on the percentage of retail price that tax accounts for and hence the extent to which atax
increase raises the price.

In Indonesia, the government seems to prefers a policy of adjusting the minimum retail sdes
pricesfor cigarettes rather than the excise tax rate. Both increases in the tax rate or the minimum
retall price raisethe retail saes price for cigarettes.

One of the main concerns about using the cigarette excise tax as away to discourage
consumption is aconcern that a price increase that |eads to a decrease in consumption may
cause overdl tax revenuesto drop. To investigate this, we conducted smulations of three levels
of excisetax increases:10 percent, 50 percent, and 100 percent.

Tax policy had not been utilized optimaly in Indonesian tobacco product reguletions, so the
impact of a 100 percent tax increase was consdered in the smulation process. All other
variables affecting the demand function were held congtant.

In the Imulaion using annua data, the price dadticity of demand used was from equation 1.7.1,
and the price equation from which the estimate of the tax eadticity of priceisobtained isin
Table 19. The tax eladticity of price represents the percentage change in the real cigarette price
caused by a percentage change in the excise tax.

Table 19: Yearly Simulation Results (Per centage)

Models Tax Increase in Decline in Increase in Tobacco
Increase |Cigarette Price Cigarette Tax Revenues
Consumption
EQ1.7.1 10 2.59 -0.89 9.02
50 12.95 -4.47 43.30
100 25.90 -8.94 82.13
Note: Price elasticity of demand —0.345 (Source: Table 10)
Tax elasticity of price 0.259 (Source: Table 12)
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For the annud data, the price eadticity of demand is around —0.345, which meansthat a 10
percent increase in price would decrease cigarette demand by about 3.45 percent. The tax
eladticity of price of 0.259 indicates that a 10 percent increase in the excise tax would lead to an
increase in the price of cigarettes of 2.59 percent. The impact of this price increase would be a
1 percent decrease in the consumption of tobacco products. In their sudy of Indonesia, de
Beyer and Y urekli (2000) found that a 10 percent tax increase would decrease consumption by
2 percent. Sung et d.(1994) had results Smilar to oursin astudy of the impact of tax increases
in Cdifornia With atax eadticity to price of 0.18 and a price dadticity of demand of —0.63,
they found that a 10 percent increase in tax (date tax) would cause consumption to decrease by
1.1 percent in the long term.

Some observers have expressed suspicion that the influence of excise tax increases on price
increases is closdly related to the level of collusion among tobacco product companies. As
described by Chaoupkaet d. (2000), using the modd of oligopoly behavior, the higher the
level of colluson, the larger the impact of atax increase in increasing cigarette prices. Thisis
because the burden of the tax increase can be passed on fully to consumers. On the other hand,
in countries with low levels of collusion, theimpact of the tax increase on priceis not likely to be
as great. Thisis because the burden of the tax increaseis not fully passed on to the consumers;
some of it is borne by producers who are competing for market shares.

The impact of atax increase on price may aso be influenced by the shape of the demand and
supply curves. The more dadtic the demand curve, the smaller the impact of atax increase on
price because producers will be wary of passing on tax increases as price increases because of
the relaively strong effect it will have on sdes. The cigarette producerstry to keep price
increases smd| by absorbing some of the tax increase, which results in a decrease in profit
margin. Inthat case, atax increaseis not fully fet by consumers. The shape of the supply curve
may also affect the extent to which tax increases tend to be passed on to consumers.

According to our estimates, a 10 percent increase in the tobacco product excise tax would
decrease cigarette consumption by 1 percent and increase excise tax revenue from tobacco
products by 9 percent (Table 19). In the study by de Beyer and Y urekli (2000), the result is
amilar but dightly smdler, with the excise tax revenue predicted to increase by 8 percent.
Adioetomo et d. (2001) predicted an increase in excise tax revenue of 6.7 percent. Sunley et
al. (2000) predicted that a 10 percent increase in Indonesian cigarette taxes would result in a
2.4 percent fal in cigarette consumption and a 7.36 percent increase in cigarette tax revenues.

The same conclusion can be drawn from other tax-increase scenarios that include increases of
50 and 100 percent. The higher the tax increase, the larger the increase of the government’s
tobacco excise tax revenue would be. A 50 percent tax increase would cause excise revenue to
increase by about 43.30 percent. A doubling of the excise tax rate would bring 82.13 percent
more revenue to the governmen.

The 1989-2000 data show fluctuationsin the excise tax in red terms on each unit of tobacco

product. But the patterns of tax increases tend to be congstent in the last three years, and this
increase islarger than in previous years. Table 20 shows that thereis a poditive relationship
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between red tax increases and redl tax revenues, when red taxesincrease. It showsthat an
increase in red tax levelsis dways followed by an increasein red tax revenue from tobacco
products. The largest increase for both the per-unit tax on tobacco products and total tax
revenue occurred in 1998-1999: 32 percent and 31 percent, respectively.

Table 20 dso shows that the growth of tobacco product consumption aso fluctuated. The
largest increase in cigarette consumption happened in 1993-1994, around 15.8 percent. This
increase is closdly related to the large decrease in redl cigarette price at that time: —7.6 percent.
This happened to be the largest price decrease in the 1989-2001 period. Meanwhile the largest
increase in cigarette price occurred in 2000-2001: 31.7 percent. The price increase caused a
decrease in cigarette consumption, but the total excise revenue till showed an increase (17.8

percent).
Table 20: Growth of Selected Variables, Yearly Data 1989-2001

Year Real Tax FFizsleIi)e( Consumption | Real Price | Real Income
Growth Growth Growth Growth
Growth
1989-90 -2.32 6.24 6.98 10.75 7.4
1990-91 21.11 18.90 -6.43 11.77 3.1
1991-92 -11.71 -9.47 -8.02 0.68 5.8
1992-93 1.08 1.27 5.49 -6.47 13.7
1993-94 -2.64 14.98 15.78 -7.58 5.8
1994-95 1.46 6.13 -0.87 -0.39 4.6
1995-96 5.68 14.72 15.18 3.72 8.1
199697 -2.45 3.49 1.95 -3.25 3.1
199798 -13.57 -13.44 -2.27 15.98 -20.2
1998-99 32.07 31.05 6.31 5.35 4.3
1999-00 25.85 27.64 1.95 -0.83 8.3
200001 20.65 17.80 -2.14 31.72 2.1

Monthly Data

For the monthly smulation process, the price dadticity of demand of —0.315 was obtained from
the modd equation 1.10AR. The tax dadticity of price of 0.103 isfrom alog-linear regresson
of red price asafunction of the red excise tax of the monthly data. This result was shown in
Table 18.

In the Smulation usng monthly data, the same scenarios of excise tax increases were used as for
the annua data (Table 21), and again, al smulated tax increases increase government tax
revenue. If the government increases the tax by 10 percent, the cigarette price would increase
by about 1.03 percent; consumption would decrease by about 0.32 percent; and government
tax revenue would increase by about 9.64 percent.
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Table 21: Monthly Simulation Results (Per centage)

Tax Increase in Decline in Cigarette Increase in
Models Cigarette g Tobacco Tax
Increase . Consumption
Price Revenues
EQ1.10AR 10 1.03 -0.32 9.64
50 5.15 -1.62 47.56
100 10.30 -3.25 93.50

Note: Price elasticity of demand —0.315 (see Table 17) Tax elasticity of price 0.103

A 50 percent increase in the cigarette excise tax rate would increase cigarette price by 5.15
percent, decrease cigarette consumption by about 1.62 percent, and increase excise tax
revenue by 47.56 percent. Doubling the excise tax rate would increase tax revenue by 93.5
percent.

As expected from the theoretical perspective, an indastic price eadticity of demand and an
indagtic tax dadticity of price would make the increase in tax and price larger than the decrease
in cigarette consumption. Thus total expenditures on cigarettes would il incresse and so would
the tobacco tax revenue of the government.

As expected, both the short-term (monthly) price eadticity of consumption and tax eadticity of
price are smdler than the long-term (yearly) dadticities. In the long term, consumers could
substitute other goods for cigarettes so the impact of a price change on consumption would be
greater. The declinesin cigarette consumption in the monthly, short-term smulation are smdler
than that in the yearly, long-term one. But the impact of the tax increases on the increase of
government tobacco tax revenues are larger in the monthly smulation than in the yearly one.
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PART Ill. SUMMARY OF FINDINGS AND POLICY
IMPLICATIONS

SUMMARY OF FINDINGS

Many smokers underestimate the risk of smoking, athough they know it is dangerous to their
hedth. Cigarettes that are dleged to ddiver lower leves of nicotine and tar do not appear to
reduce the risks from smoking. In part because tobacco products have the potential to damage
the hedlth of smokers and others who inhae their smoke, many governments place heavy taxes
on these products.

Asone of the Srategiesto increase cigarette excise tax revenue in Indonesia, the government,
through the Finance Department, put in place an excise tax policy on cigarettesin which it can
adjust the minimum retail saes price and/or the tax rate. Under this policy, the retail sales prices
have been changed more often than the tax rate.

This study used annud data for the period from 1970 to 2001 to estimate along-term cigarette
demand function, and monthly data for the period from January 1996 to June 2001 to estimate
a short-term cigarette demand function.

The model using annual data estimated the redl price eadiicity of cigarette demand as

—0.345; the income eadticity of demand as 0.473; and the coefficient for a dummy varigble
representing the period of the economic criss after 1997 was 0.198. The estimation of a price
function modd exhibits a0.259 tax eadticity of price (increase in tax revenue as aresult of an
increasein price). A dummy varigble for the yearsin which a health warning on cigarette packs
was required turned out to be insgnificantly related to cigarette consumption in Indonesia

In the monthly data cigarette demand estimation, the price dadticity of demand is—0.315,
dightly smdler than for the annud data. Income is not sgnificantly related to demand in the
mode using monthly data over the relatively short time period of just over 5 years.

The study aso showed that concern that increased cigarette taxes would result in a decrease in
government revenue is not well founded. The study predictsthet if tax rates were increased,
government revenue from excise taxes on cigarettes would increase, even with adrop in
consumption. Thisis strongly connected with the indagtic nature of the price dadticity of
cigarette demand. The smulation process using annud data reveded that if the government
increased the tax by 10, 50, or 100 percent, the tobacco tax revenue would increase by 9
percent, 43 percent, and 82 percent respectively.

For the monthly smulation, 10, 50, and 100 percent increasesin tax would increase the
government’ s tobacco tax revenue by about 10, 48, and 93 percent respectively. Both the tax
eladicity of price and the price eadiicity of demand are smdler in the Smulation usng monthly
data than in the one using yearly datafor alonger period. Thus, the declinein cigarette
consumption for every tax increase scenario in the monthly smulation is smdler than in the



yearly one. Thiswould result in ahigher increase of tax revenue in the monthly smulation,
because the higher tax accompanied by asmall decline in cigarette consumption would increase
tax revenue by a grester amount.

POLICY IMPLICATIONS

Increasing the excise tax and or minimum retail price isasmple indrument that the government
can use to influence the price of tobacco products, and hence their consumption. This study
found that even very large increases in the excise tax rate would increase total excise tax
revenues from tobacco products.

Increasing the cigarette excise tax would increase the retail price of cigarette, because tax
increases tend to passed on (at least in part) to consumers. If there are significant price
differences among tobacco products, smokers may shift to less expensive cigarettes rather than
reducing consumption (or some combination of switching and reducing consumption). To the
extent that consumers smply switch to chegper products, the policy of increasing price through
higher taxes will have less effect on consumption. The effect on revenues of switching will
depend on rdlative levels of tax on different products.

Internationd ingtitutions have recommended that the Indonesian government adopt stronger
tobacco control measures. They point out that excise tax as a percentage of retail sdespricein
Indonesiais much lower than in other countries with successful tobacco control policies.
Indonesia thus has an opportunity to implement additiona tax increases, which will have the dud
benefit of reducing consumption and railsing revenues.

Continuous increases in cigarette taxes in the long-term may increaseillega production and
marketing (smuggling). To the extent that this happens, the increase in excise tax revenue and
the reduction in smoking would be less. Thiswould require additiona surveillance to anticipate
possibleillegd actions and strong measures to deter them.

A tobacco tax increase could have implications for the Indonesian economy. The tobacco
products industry has a sizeable labor force, and upstream and downstream linkages. Therefore,
efforts to decrease the demand for tobacco products may need to be accompanied by effortsto
ease the trangfer of the labor force and help vulnerable groups (such as farmers and low-income
workers) to adjust.
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APPENDIX 1

THE REAL PRICE OF CIGARETTE, CIGARETTE CONSUMPTION AND PERCENTAGE NOMINAL
EXCISE TAX TO NOMINAL PRICE OF CIGARETTE, 1970-2001

Year Cigarette price Cigarette % Nominal Excise
(Rp/pack 16 pieces) Consumption Tax to Nominal Price
Real Price Nominal (pack/capitalyear)
Price
1970 1388.0 71 29.3 29.4
1971 1430.1 76 31.1 30.8
1972 1215.4 75 33.0 34.6
1973 1095.7 98 37.3 29.6
1974 1264.9 131 41.5 24.7
1975 1294.5 152 46.1 23.7
1976 1265.0 172 47.4 23.5
1977 1225.4 182 51.1 24.7
1978 1236.2 193 46.0 25.9
1979 1488.3 333 50.7 17.2
1980 1383.8 363 59.2 18.7
1981 1379.6 388 61.8 20.1
1982 1297.5 402 57.3 21.8
1983 1248.8 433 60.0 20.0
1984 1167.2 441 62.5 25.3
1985 1148.5 453 64.8 26.2
1986 1135.3 489 68.4 26.3
1987 1050.2 494 64.9 24.1
1988 1011.1 503 74.3 25.3
1989 1022.9 539 66.5 26.6
1990 1132.9 699 71.1 23.4
1991 1266.3 822 66.5 25.4
1992 1274.9 908 61.2 22.3
1993 1192.4 936 64.5 24.1
1994 1101.9 948 74.7 25.4
1995 1097.7 1,029 74.1 25.8
1996 1138.5 1,139 85.3 26.3
1997 1101.6 1,232 87.0 26.5
1998 1277.6 2,538 85.0 19.8
1999 1346.0 2,725 90.4 24.8
2000 1334.8 2,955 92.1 31.5
2001 1758.2 4,380 90.2 28.8




APPENDIX 2

PRICE FUNCTION MODELS (LN) , YEARLY DATA 1970-2001

Egharga Egharga0 Eghargal Eqgharga2
Variable Coef. t-Stat Prob| Coef. |t-Stat Prob| Coef. t-Stat Prob| Coef. | t-Stat Prob
Constant 1493 081 - |5.090 8.65 | ** |4.792|5.11 ** | 5116 8.46  ***
Excise Tax/pack | 0.509 | 4.07 ** [0.354 3.45 ** [0.370 3.34 | ** | 0.351 @ 3.35 | =***
(Ln)
Per capita 0.204 | 2.07 * 0.015 041 -
income(Ln)
Trend -0.011 -2.05 =** -0.001 -0.29 -
R-squared 0.381 0.284 0.288 0.286
Adjusted R- 0.315 0.260 0.239 0.237
squared
Durbin-Watson 1.139 0.878 0.883 0.879
stat

Note: * Significant at level <10 % ** Significant at level <5% *** Significant at level <1% - Not

significant

APPENDIX 3

DEMAND FUNCTION ENDOGENEITY TEST WITH HAUSMAN, YEARLY DATA 1970-2001

Equation name | Test EQ1.5.1 Test EQL1.6.1 Test EQ1.7.1 Test EQ1.8.1 Test EQ1.9.1

Coef | t-stat Coef | t-stat Coef | t-stat Coef | t-stat Coef | t-stat
Constant -1.88 -0.98 - (0431 023 - (-0.95 -0.51 - (-0.32 -5.81 ***|-0.82 -0.56 -

3 7 6 3
Ln of real price -0.16/-0.73 - |-0.16 -0.77 - |-0.21 -0.96 - |0.451 15.92 ***|0.011 0.06 | -

1 5 5

Ln of 0.502|11.26 ***]0.329| 4.30 ***|0.462 12.60 *** 0.145 2.05 | *
Income/capita
\Warning Dummy [-0.07 -1.50 -

3
Crisis Dummy 0.228 4.17 ***10.113 1.74 * [0.197 | 3.81 ***[0.209  4.60 | ***
Trend 0.010 1.96 *
Ln of Consump(-1) 0.686 5.89 @ ***
RESHARGAO -0.25/-0.88 - |-0.09 -0.34 - |-0.17 -0.60 - |-0.06 -0.33 - |-0.09 -0.40/| -

7 6 7 5 7

R-squared 0.931 0.935 0.925 0.924 0.950
IAdjusted R- 0.918 0.922 0.914 0.916 0.942
squared
S.E. of regression 0.083 0.081 0.085 0.084 0.070
Sum squared resid 0.173 0.164 0.189 0.191 0.126
Log likelihood 36.41 37.285 35.072 34.915 41.356
Durbin-Watson 2.002 1.315 1.644 2.349
Stat

Note: * Significant at <10 %
** Significant at <5 %
*** Significant at <1 %
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APPENDIX 4

DEMAND FUNCTION ENDOGENEITY TEST WITH HAUSMAN,

MONTHLY DATA JANUARY 1996-JUNE 2001

Equation Number

Test EQL.10AR

Test EQL.11AR

Test EQL.12AR

Test EQL.13AR

Variable Coeff. t-Stat. Coeff. | t-Stat. Coeff. | t-Stat. Coeff. t-Stat.
Intercept 3.182 | 0.94 4116 @ 1.52 3732 084 | - |3682 0.93 -
Log of Real Price -0.317 -1.78 -0.355  -2.43  * |-0.344  -0.83 - |-0.417|-2.01 *
Log of Income per capita| 0.100 | 0.36 0.044 @ 0.21 0.069 0.31 - 10174 0.56 -
Crisis - 0.031 @ 0.80 - - - -
Trend - - 0.000 012 | - -
Log of Consumption (-1) - - - - [-0.326| -2.53 | **
Pred. Residual of -0.262 -0.21 -0.264 | -0.23 -0.344  -0.29 | - [-0.201 -0.17 -
Price Eq.

AR(1) -0.273  -2.17 -0.375  -2.83 | ** [-0.363 | -2.74 ** -
AR(2) -0.321 -2.56 -0.47  -3.34 | ([ -0.46 -3.27 **[-0.37 -2.87 | ***
AR(3) - -0.252 | -1.78 | * |-0.244 -1.71 * -
AR(4) - -0.32 | -2.29  * | -0.31  -2.23 | = -
R-squared 0.158 0.253 0.245 0.177
Adjusted R-squared 0.084 0.139 0.128 0.105

S.E. of regression 0.245 0.240 0.241 0.242
Sum squared resid 3.420 2.986 3.021 3.340

Log likelihood 2.383 5.464 5.108 3.124
Durbin-Watson stat 2.092 2.041 2.037 2.050

Note: Price equation used : EQ1.14.6.2
* Significant at <10 %

** Significant at <5 %
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APPENDIX 5

A. ALTERNATIVE FIRST ESTIMATED DEMAND FOR CIGARETTE (LOG), INDONESIA
MONTHLY JANUARY 1996 — JUNE 2001

Dependent Variable: Consumption (Log)

Equation Number EQ1.11.2
Variable Coeff. t-Stat.
Intercept 1.255 0.11 -
Log of Real Price -0.182 -0.16 -
Log of Income per capita 0.179 0.39 -
Crisis 0.048 0.32 -
Trend -0.001 -0.16 -
R-squared 0.02
Adjusted R-squared -0.04
S.E. of regression 0.26
Sum squared resid 4.07
Log likelihood -1.73
Durbin-Watson stat 2.43
DW statistics inconclusive
Breusch-Godfrey LM Test negative autocorrelation

B. ALTERNATIVE SECOND ESTIMATED DEMAND FOR CIGARETTE, INDONESIA MONTHLY
JANUARY 1996 — JUNE 2001

Dependent Variable : Consumption (Non-Log)

Equation Number EQ1.10B EQ1.11B EQ1.12B EQ1.13B
Variable Coeff. | t-Stat. Coeff. t-Stat. Coeff. t-Stat. Coeff. | t-Stat.
Intercept 7.65 2.26 ** 755  2.00  ** | 9.92 | 142 - 9.49  2.62 **
Real Price 0.00 -0.74 - 0.00 -0.50 | - 0.00 -0.59 - 0.00 -0.81 -
Income per capita 0.00 0.81 - 0.00 0.81 - 0.00 @ 0.56 - 0.00 0.84 -
Crisis - - - |-0.04 -0.06 - - - - - - -
Trend - - - - - - [ 002037 - - - -
Consumption (-1) - - - - - - - - - |-0.21 -1.68 -
Standard error lag (-1) - - - - - - - - - | 0.12
R-squared 0.02 0.02 0.02 0.06
Adjusted R-squared -0.01 -0.03 -0.03 0.01
S.E. of regression 2.02 2.03 2.03 2.00
Sum squared resid 256.41 256.40 255.84 245.04
Log likelihood -138.44 -138.43 -138.4 -135.4
Durbin-Watson stat 241 2.41 2.41 2.10
DW stat. inconclusive inconclusive inconclusive -
Breusch-Godfrey LM Test | negative autocorr. negative autocorr. | negative autocorr. | negative autocorr.
Price Elasticity of -0.18 -0.17 -0.44 -0.20
Demand
Income Elast. of Demand 0.29 0.29 0.22 0.30
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C. ALTERNATIVE SECOND ESTIMATED DEMAND FOR CIGARETTE , INDONESIA MONTHLY

JANUARY 1996 — JUNE 2001

Dependent Variable: Consumption (Non-Log)

Equation Number EQL1.11.2B
Variable Coeff. t-Stat.
Intercept 10.49 1.144 -
Real Price - 0.003 -0.486 -
Income per capita 8.95.10°  0.536 -
Crisis -0.123 -0.097 -
Trend 0.021 0.290 -
R-squared 0.02
Adjusted R-squared -0.04
S.E. of regression 2.05
Sum squared resid 255.80
Log likelihood -138.36
Durbin-Watson stat 2.40
Breusch-Godfrey LM Test negative autocorrelation
DW stat inconclusive
Price Elasticity of Demand -0.84
Income Elasticity of Demand 0.08

APPENDIX 6

A. Breusch-Godfrey Serial Correlation LM Test of Monthly,
First Alternative Demand Equations

Equation Number EQ1.11.2

F-statistic 5.068 Probability 0.009
Obs*R-squared 9.676 Probability 0.008
Variable Coeff. | Std. Error t-Stat. Prob.
Constant -2.591 10.909 -0.237 | 0.813
Log Real Price 0.267 1.087 @ 0.246 0.807
Log Real Per capita Income 0.059 0.427 0.137 0.891
Dummy Crisis 0.045 0.144 0.316 0.753
Trend -0.003 0.009 -0.299 0.766
Residual (-1) -0.292 0.124 -2.343 0.023
Residual (-2) -0.325 0.124 -2.621 0.011
R-squared 0.147

Adjusted R-squared 0.060

S.E. of regression 0.243

Sum squared resid 3.475

Log likelihood 3.504

Durbin-Watson stat 2.096

Result negative autocorrelation
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B. Breusch-Godfrey Serial Correlation LM Test of Monthly,
Second Alternative Demand Equations

Equation EQ1.10B EQ1.11B EQ1.12B

Number
F-statistic 4.500 Probability 0.015 | 4.410 Probability | 0.016 | 4.466 Probability 0.016
Obs*R-squared 8.485 Probability 0.014 | 8.459 Probability | 0.015| 8.551 Probability 0.014
Variable Coeff. | Std. | t-Stat.  Prob. | Coeff. Std. t-Stat. Prob.| Coeff. = Std. | t-Stat. @ Prob.

Error Error Error

Constant 0.114 | 3.209 | 0.035 | 0.972 | 0.208 3.577 0.058 0.954| -0.709 6.638 -0.107 0.915
Real Price 0.000 | 0.001 | 0.047 | 0.963 | 0.000 0.002 0.002 0.998| 0.001 ' 0.005 0.146 0.884
Real Per capita 0.000 | 0.000 -0.074 0.941 | 0.000 0.000 -0.084 0.933| 0.000 ' 0.000 0.004 0.997
Income
Dummy Crisis 0.037  0.675 0.055 | 0.956
Trend -0.006 1 0.039 -0.148 | 0.883
Residual (-1) -0.266 = 0.122 -2.174 0.034 |-0.266 0.123 -2.154 0.035| -0.268 | 0.124 -2.170 0.034
Residual (-2) -0.301 ' 0.122 -2.466 0.017 |-0.301  0.123 -2.440 0.018]| -0.303 | 0.123 -2.455 0.017
R-squared 0.129 0.128 0.130
Adjusted R- 0.071 0.056 0.057
squared
S.E. of regression 1.914 1.930 1.927
Sum squared resid 223.45 223.54 222.70
Log likelihood -133.89 -133.91 -133.78
Durbin-Watson stat 2.110 2.110 2.109
Result negative autocorrelation negative autocorrelation negative autocorrelation

Equation Number EQ1.13B EQ1.11.2B

F-statistic 4.878 Probability 0.011 4.398 Probability 0.017

Obs*R-squared 9.223 | Probability 0.010 8.562 | Probability | 0.014

Variable Coeff. Std. t-Stat. Coeff. | Coeff. Std. t-Stat. Coeff.
Error Error

Constant 16.577 12.23 1.355 16.577 |-2.396 /8.752| -0.274 | 0.785

Real Price -0.002 0.002 -0.937 -0.002 | 0.002 0.006 0.314 | 0.754

Real Per capita 0.000 0.000 0.951 0.000 0.000 0.000 0.048 0.962

Income

Dummy Crisis 0.382 1.207 0.317 0.753

Trend -0.024 0.070 -0.334 0.739

Consum (- 1) -2.064 1.457 -1.417  -2.064

Residual (- 1) 1.973 |1.452 1.359 1.973 |-0.271 0.126 -2.156 0.035

Residual (- 2) -0.786 0.342 -2.294 -0.786 |[-0.303 0.124 -2.437 0.018

R-squared 0.142 0.130

Adjusted R-squared 0.069 0.041

S.E. of regression 1.888 1.942

Sum squared resid 210.27 222.62

Log likelihood -130.39 -133.77

Durbin-Watson stat 2.112 2.112

Result negative autocorrelation negative autocorrelation
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APPENDIX 7

A. NON-AUTOCORRELATED FIRST ALTERNATIVE DEMAND FUNCTION (IN LOG) WITH
MONTHLY DATA JANUARY 1996 — JUNE 2001

Equation Number EQL.11.2AR
Variable Coeff. = t-Stat. Prob.
Intercept -4.26 | -0.702 | - 0.486
Log of Real Price 0.62 | 09114 - 0.366
Log of Income per capita 0.17 | 0.8499 - 0.399
Crisis 0.15 1.7608 - 0.084
Trend -0.008 -1.476 | - 0.146
AR(1) -0.41  -3.214 ** | 0.00
AR(2) -0.50 @ -3.74 *** 0.00
AR(3) -0.29  -2.128 ** | 0.04
AR(4) -0.36  -2.652  ** | 0.01
R-squared 0.28
Adjusted R-squared 0.17
S.E. of regression 0.23
Sum squared resid 2.89
Log likelihood 7.02
Durbin-Watson stat 2.04
Breusch-Godfrey LM Test no autocorrelation




B. NON-AUTOCORRELATED SECOND ALTERNATIVE DEMAND FUNCTION WITH MONTHLY
DATA JANUARY 1996 — JUNE 2001

Equation Number EQ1.10BAR EQ1.11BAR EQ1.12BAR EQ1.13BAR
Variable Coeff. | t-Stat. Coeff. | t-Stat. Coeff. | t-Stat. Coeff.| t-Stat.
Intercept 8.01 4.06 Fkk 8.79 5,507 @ ** | 932  3.3225 | ** | 12.01  5.26142 ***
Real Price 0.00 -1.19 - 0.00 -1.625 0.00 -0.866 0.00 @ -1.7007 *
Income per capita 0.00 1.00 - 0.00 0.773 0.00 ' 0.8295 0.00 | 1.28865
Crisis - - 0.24 | 0.897 - - -
Trend - - - 0.01 0.4671 - -
Consumption (-1) - - - - - - - - - | -0.47 | -3.6628  ***
AR(2) -0.2946 -2.405 hid -0.41 | -3.25 ** | -0.40 -3.153  **

AR(2) -0.3718 -2.955 Fkk -0.49 -3.744 **| -0.48 -3.67 @ ** |-0.555|-4.1526 | ***
AR(3) -0.32 | -2.419 * | -0.31 -2.326 *
AR(4) -0.2942 -2.234 hid -0.38 | -2.91 * | -0.38 -2.848 ** |-0.392|-2.8204 **
R-squared 0.21 0.29 0.29 0.27
Adjusted R-squared 0.14 0.20 0.19 0.21
S.E. of regression 1.88 1.81 1.82 1.81
Sum squared resid 198.09 177.64 179.52 181.1
Log likelihood -123.98 -120.61 -120.9 -119.8
Durbin-Watson stat 2.19 2.08 2.07 1.97
Breusch-Godfrey LM Test no autocorrelation no autocorrelation | no autocorrelation | no autocorrelation
Price Elasticity of Demand -0.15 -0.18 -0.26 -0.22
Income Elasticity of 0.21 0.13 0.14 0.28
Demand
CONTINUED
Equation Number EQ1.11.2BAR

Variable Coeff. t-Stat.

Intercept 4.97 1.1155 *x

Real Price 0.00 0.5879 -

Income per capita 0.00 0.9443 -

Crisis 0.78 1.2156 -

Trend -0.036 -0.92 -

AR(1) -0.43 -3.403 | ***

AR(2) -0.50 -3.868 | ***

AR(3) -0.35 -2.624 *x

AR(4) -0.41 -3.067 *x

R-squared 0.30

Adjusted R-squared 0.20

S.E. of regression 1.82

Sum squared resid 175.04

Log likelihood -120.1

Durbin-Watson stat 2.09

Breusch-Godfrey LM Test no autocorrelation

Price Elasticity of Demand 0.33

Income Elasticity of Demand 0.16
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APPENDIX 8

PRICE FUNCTION (IN LOG) WITH MONTHLY DATA
JANUARY 1996 — JUNE 2001

Equation Number EQ1.14. EQ1.14.0 EQ1.14.1 EQ1.14.2
Variable Coeff | t-Stat. Coeff| t-Stat. Coef.  t-Stat. Coeff. | t-Stat.
Intercept 4,25 22.06 | *** [ 425 21.89 ***| 425 21.54 **| 593 | 30.36 ***
Log of Real Tax 0.50 15.31 ***| 0.50 15.19|***| 0.50 14.91 ***( 0.19 5.49 | ***
Regulation Dummy 0.00 -0.12 -

Regulation Dummy (-1) -0.01/ -0.64 - | 0.01 | 0.64 -

Trend - - - 0.00 10.76 | ***

Log of Real Price of

Cigarette (-1)

R-squared 0.78 0.78 0.78 0.92

Adjusted R-squared 0.78 0.78 0.78 0.92

S.E. of regression 0.06 0.06 0.06 0.03

Sum squared resid 0.21 0.21 0.21 0.07

Log likelihood 97.78 97.78 96.58 131.35

Durbin-Watson stat 0.79 0.79 0.82 0.78

dl 1.57 1.54 1.54 1.50

du 1.63 1.66 1.66 1.70

4-du 2.37 2.34 2.34 2.30

4-dl 2.43 2.46 2.46 2.50

Autocorrelation test positive positive positive positive
autocorrelation | autocorrelation | autocorrelation autocorrelation

Equation Number EQ1.14.5 EQ1.14.6 EQ1.14.7 EQ1.14.8
Variable Coef. t-Stat. Coef. t-Stat. Coef. | t-Stat. Coeff.  t-Stat.
Intercept 5.880 5.63 ***| 7.348 |7.981 ***| 6.114 5.786 ***|7.431 7.904 | ***
Log of Real Tax 0.514 14.69 ***| 0.459 |14.69 *** [ 0.515 14.631 ***| 0.459 | 14.346 | ***
Log of per capita -0.138 -1.56 - |-0.237 -3.09 ***|-0.157 -1.766 * [-0.244 -3.124 ***
Income
Crisis - - - 1 0.079 5.223 *** - - - 10.077  4.892 ***
Regulation Dummy (-1) - - - - - - [-0.018-0.848/ - [-0.003 -0.141 | -
R-squared 0.779 0.847 0.782 0.844
Adjusted R-squared 0.772 0.839 0.771 0.834
S.E. of regression 0.057 0.048 0.057 0.048
Sum squared resid 0.203 0.141 0.195 0.140
Log likelihood 97.221 109.25 96.525 107.43
Durbin-Watson stat 0.936 1.245 1.019 1.269
DI 1.54 1.50 1.50 1.47
du 1.66 1.70 1.70 1.73
4-du 2.34 2.30 2.30 2.27
4-dl 2.46 2.50 2.50 2.53
Autocorrelation test positive positive positive positive

autocorrelation

autocorrelation

autocorrelation

autocorrelation
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APPENDIX 9

PRICE FUNCTION (IN LOG) WITH MONTHLY DATA
JANUARY 1996 — JUNE 2001 (Non-Autocorrelated)

Equation EQ1.14.5AR EQ1.14.6AR EQ1.14.7AR EQ1.14.8AR EQ1.14.6.2
Number
Variable Coeff. = t-Stat. Coeff. | t-Stat. Coeff. t-Stat. Coeff. t-Stat. Coeff. t-Stat.
Intercept 10.553 2931  **| 2864.4 0.000 - |10.091 5.691 *+*| 10.099 5.710 ** | 1.855 | 2.553 **
Log of Real Tax 0.036 0.850 - 0.046 ' 1.165 - |0.004 0.095 - 0.003 0.084 - 0.103 2.829  **=
Log of per capita | -0.215 | -3.263  **| -0.215 | -3.33 | ***|-0.191 -2.84  **| -0.192 -2.82 **| -0.083 -1.79 *
Income 6 2 1
Crisis - - - | -0.006 |-0.27 - - - - | -0.002 -0.09 - 0.018 1.740 *
1
Regulation Dummy - - - - - - 10.017 2,659 * [ 0.017 | 2.637 ** - - -
(-1)
Log of Real Price - - - - - - - - - - - - 0.799 11.27  *=*
of Cigarette (- 1) 4
AR(2) 0.741 5289 | *¥* [ 0.651 | 6.740 **|0.989 3586 **| 0.989 | 35.69| ***
6 1
AR(2) 0.250 1.770 * - - - - - - - - -
AR(3) - - - - - - - - - - - -
AR(4) - - - 0.349 | 3.504  ** - - - - - -
R-squared 0.952 0.955 0.955 0.955 0.95
Adjusted R- 0.949 0.951 0.952 0.951 0.95
squared
S.E. of regression 0.026 0.026 0.026 0.026 0.03
Sum squared 0.041 0.037 0.039 0.039 0.04
resid
Log likelihood 144.217 142.13 146.219 146.223 144.39
Durbin-Watson 2.093 1.941 2.266 2.267 2.09
stat
dl 1.44 1.50 1.50 1.47
Du 1.77 1.70 1.70 1.73
4-du 2.23 2.30 2.30 2.27
4-dl 2.56 2.50 2.50 2.53
Autocorrelation| no autocorrelation [no autocorrelation no no autocorrelation| no autocorrelation
test autocorrelation
APPENDIX 10

VARIABLE (IN LN) CORRELATION WITH MONTHLY DATA
JANUARY 1996 — JUNE 2001

Variables Cons. Price | Income Tax | Regul (-1) | Regul (-2) | Trend |Cons. (-1)
Consump. 1.000 | -0.159 0.020 |-0.248 | -0.355 -0.144 -0.139 -0.192
Price -0.159 1.000 0.091 0.875 0.040 0.062 0.935 -0.119
Income 0.020 | 0.091 1.000 | 0.238 0.012 -0.076 0.246 0.000
Tax -0.248 | 0.875 0.238 1.000 0.106 0.161 0.804 -0.056
Regul (-1) -0.355 | 0.040 0.012 0.106 1.000 -0.143 -0.023 0.217
Regul (-2) -0.144 | 0.062 -0.076 | 0.161 -0.143 1.000 -0.003 -0.346
Trend -0.139 | 0.935 0.246 | 0.804 -0.023 -0.003 1.000 -0.118
Consump. (-1) -0.192 | -0.119 0.000 |-0.056 0.217 -0.346 -0.118 1.000
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